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AMAP, TYPE=DATA AMAP.4 
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* 
$REV 
* 

lOP A PM L 2. 1 ( lJ 5 / 1 5/8 1 ) 
Block: AMAP 

t**************** ******************, 
* 
* ' AMAP' 
* CONF IGURATION MAP 
* CONTAINS CHANNEL 

FOR 
INFO, 

* MEMOHY CHAINS, ETC. 

'A' PROCESSOR 
SIZES OF 

IT IS 
* INPUT fO OVERLAY LOADER, AND IS 
* FIRST OVERLAY LOADED BY THE KERNEL 
* 8.03.79 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

**************************************** 

ENTRY AMSG 
Start of common deck REV 
MICRO '1.16' 
End of common deck REV 

07/U6/87 11 :51~:56 
Qua I if i e r: AMA P 

PClge 2 
(2 ) 

AMAP.5 
At-1AP.6 
AtvtAP.7 
ANAP.8 
At-lAP. 9 
ANAP. 10 
AMAP.l1 
At-lAP. 12 
AMAP.13 
AMAP.14 
AMAP.15 
AMAP.16 
AMAP.17 
AMAP.18 

REV.2 
REV.3 
REV.4 



MI·\, P 
OV(~ t' I ay ANAP 

.. 

<prot.otype> 

<definition> 
<dpfini t ion> 

'"' ... 
... 
. ,", 

'"' 
'"' 
'"' 
'"' 
'"' '"' 
'"' 
'"' * 
'"' 
'"' 
'"' 
'"' 
'"' '"' 
'"' 
'"' 
'"' 
'"' 
'"' 
'"' 
'"' 
'"' 
'"' 
'"' 
'"' '"' 
'"' 
'"' it 

'"' 

L 

L 

Shape 

MACHO 
CHANNEL 
LOCAL 
BASE 
'"' 

ST 
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Block: AMAP Qual ifier: AMAP (5) 

CN if front-end concentrator channel. 
VA if VAX type A concentrator channel . 
VB if VAX type B concentrator channel. 
NS if NSC channel . 
UC if User channel. 
FP if FEI Logical Path connection 

I f TYPE is not spec i f i ed, then it is the firs t 
entry of the table and NUM is the highest channel. 

Sta UIS: 
UP if channel to be used (default). 
DOWN if channel not to be used. 

ORO = Channel ordinal for use in FEI table 

AMAP.102 
At'o1A P. 103 
AMAP. lOll 
AMAP.105 
AMAP.106 
At-lAP. 107 
AMAP.108 
AMAP. 109 
AMAP. 110 
AMAP.111 
AMAP.112 
AMAP.113 
At<1AP.114 
At<1AP.115 
AMAP.116 
AMAP.117 
AMAP.118 

val id for NSC and front end type channels 

OEST = Target memory for high speed channel: AMAP.119 

UN 

VWO 
VWD 
VWO 
VWO 

ST 

= CMEM if Central Memory (default) AMAP.120 
= SSD if SSO Memory AMAP.121 
Highest unit number. TtJis parameter is requiredR13739JA.1 
for 0040 disks if a shadow drive is configured. R13739JA.2 
If this parameter is not specified, unit 0 is H13739JA.3 
assumed to be the highest unit number. R13739JA.4 

1/1,1/ST,5/0EST,9/TY for high speed chnnnneis 
1/1,1/ST,5/0RO,9/TY for front-end channneis 
1/1,1/ST,5/UN,9/TY for disk channels 
1/l,l/ST,5/0,9/TY for al I other channneis 

Status: 0 if Channel up. 
: 1 if Channel down. 

AMAP.122 
At-lAP. 123 
AMAP.124 

TY Device type: CH$ty in APTEXT defines values. 
DEST= Ta rget memory: Tt<1$dest in APTEXT def i nes va lues 
ORD = Concentrator ordinal number 

R13739JA.5 
AMAP.125 
AMAP.126 
AMAP.127 
AMAP.128 
AMAP.129 
AMAP.130 
AMAP.131 
At<1AP.132 

NUM, TY=,ST=UP,ORO=,OEST=CMEM,UN= 
$S,$O 
o 

AMAP.133 
AMAP.135 

R13739JA.6 
AMAP.137 
ANAP.138 
AMAP.139 



All, P 
Oyi' I' I "y AHAI' 

<dl~ rill i Lion> 
"ell! fill i t. ion> 
<def'llition> 
<de r nition> 
<del' lIition> 
<del' nition> 
<de f lIition> 
<-<tel' nition> 
<del' /lition> 
<de I' !lition> 
<definition> 
<de rill i t ion> 
<definition>, 
<de fill i t ion> 
<de rill i t ion> 
<definition> 
<definition> 
<definition> 
<de fill i t ion> 
<de I' i II it ion> 
<definition> 
<defillition> 
<definition> 
<definition> 
<df!f1Ilition> 
<def'illition> 
<defi II it ion> 
<<Jefillitian> 
<definition> 
<de rill it ion> 
<de fin i t ion> 
<"(jefillition> 

I Fe 
ACCESS L I SI 

NU",I 
SEND SKIP 

SPAI~ 
Ss SET 

SPAR 
IFE 

SEMP SKIP 
IFE 

SOUT SET 
ACCESS LISI 

«SOUT» 
SEND SKIP 
SHIP ENDIF 

SDEST IFe 
SO SET 
SDEST ELSE 
SO SET 
$DEST ENDIF 

ACCESS LI SI 
VWD 

SEND ENDIF 
ACCESS LISI 

BASE 
CIIANNFL ENIH'l 

lOP APML 2.1(05/15/87) 07/U6/8111:511:56 

#IY#,EQ,##,j 
r>lAC 

Block: AMAP Qual ifier: AMAP 

( ( 1I P, 0 ) , ( DOWN, 1 ) ) , SI , ( ILLEGAL SI ATUS) , 1 
SOUT 

((TY)),EM 
SOLJl,LT,O,l 

Sour,EQ,O,1 
1 
MAC 

!_TY_! ,NE, !CH! 
UN ORO 0 

IMS_DEST 

NAC 
1/1,l/SS,5/S0,D'9/CH$_TY 

* 
* 

*~**********~**********************************************************~ 
* t-1ACBO LOEV * 
* * * DEFINE A LOGICAL DEVICE FOR MIDP * 
* 
* 
* 

TYPE BMB = BUFFER MEMORY RESIOENI DATA AREA 
BLKS - NUMBER OF 65K MODULES 

-~ 

-II-

* 

Page 6 
(6 ) 

AMA P. lltO 
AMAP.l l ll 
Ar>lAP.1112 
At-lAP. l lt 3 
AMAP. 14 lt 
At-IA P. l l 15 
Ar>lAP.146 
Ar>lAP. 147 
Ar>lAP.l l t8 
AMAP.149 
ANAP.150 
Ar>lAP.151 
At-1AP.152 
Ar..,AP.153 
Ar>lAP.15 1-l 
AMAP.155 
At-1AP.156 
At-IA P. 157 
ANAP.158 
AMAP.159 

R13739JA.7 
At-lAP. 161 
AMAP.162 
AMAP.163 
Ar>lAP.164 
AMAP.165 
At-1AP.166 
At-1AP.168 
A",lAP.172 
Ar..,AP.173 
At-1AP.174 
At-lAP. 175 
AMAP. 1 76 
At-1AP.178 
AMAP.179 
AMAP.180 
AMAP.181 
AMAP.182 
AHAP.183 
AMAP.184 
ANAP.185 
AMAP.186 



Ar'I.i\I' 
OVl~t'lay AI·1AP 

<prototype> 

<definition> 
<definition> 
<definition> 
<definition> 
<definition> 
<definition> 
<definition> 
<definition> 
<definition> 
<definit'on> 
<defillit on> 
<definit on> 
<definit on> 
<definit on> 
<definit on> 
<definit on> 
<definit on> 
<def'nit on> 
<clef nit on> 
<def nit on> 
<clef /lit on> 
<def nit on> 
<def nit i.on> 
<def nition> 
<det' nit ion> 
<clef 11 it ion> 
<def Ilition> 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

CHN 

lOP APML 2.1(U5/15/87) 01/06/87 11:54:56 Page 7 
Block: AMAP Qual ifier: AMAP (7) 

DSK STRIPED DISK GROUP 
HDS - NUMBER OF HEADS PER CYL I NDER (PINS I CAL) 
SCS - NUMBER OF SEC10RS PER TRACK (PHYSICAL) 
UNS - LIST OF UNITS IN GROUP 

FIRST DIGIT IS THE lOP NUMBER 
2ND AND 3RD DIGITS IS THE CHANNEL NUMBER 
I.E. 122 IS IOP-l, CHANNEL 22 

END = END OF LOGICAL DEVICE DESCRIPTORS 
LOGICAL CHANNEL NUMBER CONFIGURED IN EQT 

+! 

* 
* 
* 
* 
* 
+I-

+I-

* 
* 

************************************************************************ 

AMAP.187 
AMAP.188 
AMAP.189 
AMAP.190 
AMAP.191 
At-1AP.192 
AMAP.193 
AMAP. 19 lt 
AMAP.195 
AMAP.196 
AMAP.197 
AMAP.198 
AMAP.199 
AMAP.200 
AMAP.201 
AMAP.202 
At-lAP. 203 
AMAP.204 
AMAP.205 
AMAP.206 
Ar-1AP.207 
AMAP.208 
AMAP.209 
AMAP.210 
AMAP.211 
AMAP.212 
AMAP.213 
AMAP.214 
AMAP.215 
AMAP.216 
AMAP.217 
AMAP.218 
AMAP.219 
AMAP.220 
AMAP.221 
AMAP.222 
AMAP.223 
AMAP.224 
AMAP.225 
At-lAP. 226 
At-lAP. 227 
AMAP.228 

SNEXT 

SEND 
SNEXT 

SBMR 

SEND 
SBMR 
$DSK 

t-IACRO 
LDEV TYPE=,CHN=,BLKS=,HDS=,SCS=,UNS= 
LOCAL $END,$BMR,$DSK,$NEXT 
IFC 'TYPE' ,EQ, 'END' 
0'177777 
SKIP 
ENDIF 
IFE CHN,LT,O'20,1 
ERROR 'ILLEGAL CHANNEL NUMBER' 
IFE CHN,GT,O'37,1 
ERROR 'ILLEGAL CHANNEL NUMBER' 
BASE 0 
IFe 'TYPE',EQ,'BMR' 
LDVSBt-1R 
BASE 0 
CHN 
BASE 0 
BLKS 
BASE * 
o 
SKIP 
ENDIF 
IFC 'TYPE',EQ, 'DSK' 
I DV$DSK 
BASE 0 
CHN 
BASt 0 
HDS 
SCS 
$LUNIT (UNS) 



Nl,\!' 
the'I'lay At·IAP 

<de fill it i or!'> 
<definition> 
<defillition> 
<defillition> 
<cic fill i t ion> 

<prototype> 

<-definition> 
<definition> 
<definition> 
<defillition> 
< d {~ f i I lit ion> 
<defillition> 
<defillition> 
<definition> 
<de fill i t ion> 
./ t1 e f i I lit ion;, 

lOP APML 2.1(05/15/81) UI/06/81 11:51~:56 Page 8 
Block: AMAP Qual ifier: AMAP (8) 

SEND 
SDSK 

SEND 

LDEV 

SKIP 
ENDIF 
ERROR 'UNDEFINED T_YPE SPECIFIED' 
ENDIF 
BASE * 
ENDtvl 

************************************************************************ 
ii· MACRO SLlJN IT H 

* * 
* CALLED BY LDV TO INSERT LOGICAL DEVICE UNI TS INTO TABLE 
************************************************************************ 

SUNIT 
SEND 

SEND 
SUN 11 

SLUNIT 

t·IACIW 
SLUNIT UU,Ul,U2,U3,U4,U5,U6 
LOCAL SUNIT,SEND 
BASE 0 
E CliO A=- ~ UO , U 1 , U2 , U 3 , UI~ , U5 , U6 ) 
IFe 'A ,NE" 
If£: A,EQ,O,l 
ERROR' ILLEGAL UNIT NUMBER' 
A 
ENDIF 
ENDDUP 
o 
BASL * 
ENDf-1 

AMAP.229 
AMAP.230 
AMAP.231 
AMAP.232 
Af"AP. 2 3 3 
AI'1AP.23 Ll 
AMAP.235 
At-lAP. 236 
AI'1AP.237 
AfvlAP. 238 
AMAP.239 
AMAP_2L~0 

AI'1AP.2 l11 
At-1AP.2 Ll2 
AMAP. 2l~3 
AMAP. 21~1~ 
Af"AP.2 Il5 
At"AP.2 Ll6 
AMAP.2Lt7 
AMAP.2 Ll8 
At-lAP. 249 
At-1AP.250 
AMAP.251 
AfvlAP.252 
Ar"AP.253 
At-1AP.254 
At-lAP. 255 
At-1AP.256 



Ml·\f' 
O\t~rlay A'-lAP 

2 
12 
o 

1t~4 

lOP APML 2.1(05/15/87) 07/U6/87 11:54:56 
Block: AMAP Qual ifier: AMAP 

************************************************************************ 
* * 
* 
* 

Parameters * -Ii. 

************************************************************************ 

QUAL 

ENTRY 
ENIHY 
ENIHY 
ENTRY 

1@/-lSTDT EQlJALS 
I@OPSYS EQUALS 
1@,.ISTUNT EQUALS 
I@TENTU EQUALS 
* I@TENTH EQUALS 

I@MSTOT 
I@OPSYS 
I@MSTUNT 
I@TENTH 

OSK$0029 
SYSSCOS 
o 
0' 100 
0'95 

QUAL * 

.Master device type 

.Cray operating system 

.Master device unit 

.RTC interrupts in 1/10 second 

.For Model-A 10 Subsystem 

Page 9 
(9 ) 

AMAP.258 
A/·IAP.259 
AMAP.260 
AMAP.261 
AMAP.262 
AMAP.263 
AMAP.264 
AMAP.265 
AMAP.266 
AMAP.267 
AI-lAP. 268 
AMAP.269 
AMAP.270 
ANAP.271 
ANAP.272 
AtvtAP. 273 
ANAP.274 
ANAP.275 
AMAP.276 
ANAP.277 



/\1,1·,. I' 
(l\ t' I' I;)y M1AI' 

() d(HIOO~ 

AI'ISG 

i n()11IU(1 
1(1 (IUllflnn 
11 (1()(1()l)( I 

12 (l! II I( Ill! I 

13 ()()(){121 

PI nuuU71 
I') llOOn()() 
l() {)()(HIO() 

17 ()()D 3 1 1 
?II ()(JOO '3 () 

(>1 ()()( I III () AAPT 
?? ()rl(lou6 
?3 nU(lu/tIl 
211 n 3(}()()( I 
25 U()UOL, f) 
26 ()(I( )001 
21 O()(ILl3 11 
31) L111031? 
'31 OUuuou 
32 (l()(l 3 62 
3 ~) (ll )(1373 

11-

311 AACII 
311 ·'lllde 10> 

)II t)rl()(llli 

)') "111;1(; 10> 

(VI JilIn 1 Llll 

3lJ . 111;1 C 10> 

( .... / 2[)()()()? 

2 
QUAL 
11-

QUAL 
lunn 
IWOO 
o 
o 
AAPf 
ASP I 
o 
() 

LDEVS 
10S@SIZ 

... 

11-

lOP A I'l'l L 2. 1 ( U 5 I 1 5 I 8 7) 0 7 lUG I 8 7 1 1 : 5 1l : 56 P a 9 e 1 0 
Block: ANAP Qualifier: AI-1AP (10) 

.NUMBER OF 'A'S 

.Nessage area for 10PU 
Al 
A2 
A3 

.POINTER TO AO INFO 
• A 1 
.A2 
.A3 

.POINTER TO LOGICAL DEVICES 

.MOS for lOS use (65K segments) 

11- INFO FOR AO PROCESSOR 

ANAP.279 
AI-1AP.280 
AI-1AP.281 
AI'IAP.282 
AI'IAP.283 
ANAP.284 
AI-1AP.285 
AI'IAP.286 
AI·IAP.287 
AI-1AP.288 
At-lAP. 289 
AMAP.290 
AI·IAP.291 
AI-lAP. 292 
At·IAP. 293 
At-1AP. 291~ 
AI'IAP.295 
AI·IAP.296 
ANAP.297 
AI-1AP.298 
ANAP.299 
AI·IAP.300 
AI-lAP. 301 
At-lAP. 302 
ANAP.303 
AMAP.30Ll 
AMAP.305 
AMAP.306 
At-1AP.307 
ANAP.308 
AMAP.309 
At-1AP. 310 
ANAP.311 
AMAP.312 

11-

100 
6 
D' 32 
30000 
IlO 
1 
AACII 
TILO 
o 
CBrO 
CBIOl 

.0, lOOK WORDS OF MOS FOR KERNEL 

.1, nurnuer of loca I 512 buffers 
.Number of MOS software stacks 
.Size of overlay space 

.4, DISK 1-0 DESCRIPTORS 

.5. LOCAL MEMORY SIZE (X65K) 

.6, POINTER TO CHAN CONFIG TABLE 

.7, Deadstart title for CRT 

.10, lOP options 

.11, D.S. Operator commands start 

.11, D.S. Operator commands end 

MIOP Ct,annel Configuration. 

.... 

CIiANNEl 
VWD 

CHANNEL 
VWD 

(6), fY=Al .Al communication (inpllt) 
1/1,1/%%00()OU6,5/%%000007,D'9/CH$Al 

('1),TY=Al .Al communication (output) 
1/1,1/%%000010,5/%%U00011,D'9/CII$Al 

CHANNEL 
ANAP.313 
ANAP. 31 LI 

CHANNEL 
CHANNEL 
CHANNEL 

ANAP.315 
CHANNEL 
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OV(~rICly AI-1AP Block: AMAP Qua I if i e r: Ar-1AP ( 11 ) 

CHANNEL 
CHANNEL 

37 <mClC 1'0> CHANNEL ( 10), TY=EM AMAP.316 
37 «SOUl» CHANNEL 
II (l <macro> CHANNEL ( 11 ), TY=EM AMAP.317 
110 «SOUl» CHANNEL 
111 <macro> CHANNEL ( 12), TY=EM AMAP.318 
111 «SOUl» CHANNEL 
112 <mac "a> CHANNEL ( 13), TY=EM AMAP.319 
112 «SOUT» CHANNEL 

AMAP.320 
113 <mClcro> CHANNEL (14,15),TY=(EM,2) .EMPTY AMAP.321 
113 «SOUl» CHANNEL 
III) <macro> CHANNEL ( 16), TY=ER .ERROR LOG CHANNEL AMAP.322 
1 hi I.OOO41~ VWD 1/1,1/%%000024,5/%%000025,D'9/CH$ER CHANNEL 

CHANNEL 
CHANNEL 

116 <mac 1'0> CHANNEL ( 17), TY=EX . Expander AMAP.323 
1 hI 20n020 VWD 1/1, 1/%%000026, 5/%%000027, D'9/CH$EX CHANNEL 

CHANNEL 
CHANNEL 

AMAP.324 
117 <Iliac 1'0> CHANNEL (20), lY=CL .CRAY Low Speed ( input) AMAP.325 
llw 100034 VWD 1/1,1/%%000030,5/%%000031,D'9/CH$CL CHANNEL 

CHANNEL 
CHANNEL 

50 <macro> CHANNEL (21),TY=CL .CRAY Low Speed (output) AMAP.326 
12w 1n0031~ VWD 1/1,1/%%000032,5/%%OOOO33,D'9/CH$CL CHANNEL 

CHANNEL 
CHANNEL 

51 <rna C 1'0> CHANNEL (22,23),TY=(EM,2) . Empty AMAP.327 
51 «SOUl» CHANNEL 
53 <IlIClcro> CHANNEL (24,25),TY=(EM,2) AMAP.328 
53 «SOUl» CHANNEL 
51) <III(ICIO> CHANNEL (26,27),TY=(EM,2) .Empty AMAP.329 
55 «SOUl» CHANNEL 

AMAP.330 
57 <trlClCIO> CHANNEL ( 30, 37) , TY=.c ( EM, 10) AMAP.331 
57 «$OUl» CHANNEL 

AMAP.332 
67 <III(\C/'O> CHANNEL (40),TY=AMPEX .AMPEX display input AMAP.333 
15w 100023 VWD 1/1 , 1 /%%00004 L., 5/%%000045, D' 9/CH$AMPEX CHANNEL 



AII"\ I' 
(h l ~ t' I ;1 Y N·IA I' 

ill 
1h'w 

71 
71 
7) 

13 
7 ') 
1 1\-/ 

71 
71 

1 () () 
1()1 
l!l2 
1(13 
1(\4 
1 () ') 
1 I )() 

1< \ 7 
11(1 
111 

1 L' 
II? 
11 ? 

'liide 10> 
1 (l()( J 2) 

," 111<'1 C Il)'> 

<11lC1CtU> 

IH)0114 

'1IIClC r 0> 

(J( I() "$C)(I 

On()026 
()o()n4n 
()l()()OIJ 
1)( l()()6() 
()()( )I)() 1 
(11)( 11 12 
(J(W} 12 
I)I)() 1111() 

()()(1373 
(I( I()") 76 

'·lIiiIC I (I'> 

(l()( it) It i 

ABPT 

* 
ABCII 

lOP APML 2.1(()~/1~/87) Ul/U6/8111:5 Lt:56 Page 12 
Block: AMAP Qual ifier: AMAP (12) 

CIIANNEL 
VWI) 

CHANNEL 
«SOUl» 
CHANNEL 
«SOUT» 
CHANNEL 
vwn 

CHANNEL 
VW[) 

(It 1 ). TY=AfvlPEX . AMPEX d i sp I ely out.put. 
1/1 • 1 /%%OOOOI~6. 5/%%OOOOI17 , D' 9/CH$AMPEX 

( It2 • 1~3 ) • TY=- ( EM. 2 ) 

( 1"., . 45 ) • T Y = ( EM. 2 ) 

(LI6), TY=AMPEX . AMPEX d i sp I ay i npllt 
1/1,1/%%000054,5/%%000055,D'9/CH$AMPEX 

(111). TY=AfvlPEX • AMPEX d i sp I ely output 
1/1. 1/%%000056, 5/%%000057. D'9/CH$AMPEX 

* SlOP cllelnnel configuration 

-Ii" 

30n 
26 
D'32 
10000 
60 
1 
ABCII 
r r I (J 

o 
CBl1 
ClSf 1 L 

.Buffer memory for KEHNEL 
.Disk buffers - BIOP 

. NUlllber of MOS softwa re stacks 

.Size of overlay space 
.OAL's - Disk activity I inks 
. LOCAL MEMORY IS 65K 
· PTR. TO CHAN CON FIG 
.Deeldstart title for CRT 
· lOP options 
.D.S. Operator' commands stelrL 
· D. S. Opcr8tor commands end 

B I 0 I' C tW1l1I e I Con fig u I' a t ion. 

* 
CIIANNE I It 7 
Lt7 

CHAN '1 
CHANI"lL_ 1 

AMAP. 33LI 
CHANNEL 
CHANNEL 
CHANNEL 

AMAP.335 
CHANNEL 

Af~AP. 336 
CHANNEL 

ANAP. 337 
cf1ANNEL 
CHANNEL 
CHANNEL 

ANAP.338 
CHANNEL 
CHANNEL 
CHANNEL 

ANAP.3 110 
ANAP.3 111 
Ar-IAP.342 
AfvlAP.3 1 .. 3 
ANAP.344 
Ar~AP. 31 .. 5 
MIAP.3 LI6 
MIAP.347 
AfvlAP.3 118 
ANAP.3 LI9 
ANAP.350 
At·IAP.351 
ANAP _ 352 
AI·IAP.353 
ANAP.35 11 
ANAP.355 
ANAP.356 
MIAP.357 
AMAP.358 

CHANNEL 
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O\(!rlay M1AI' Block: AMAP Qua I if i e r: AMAP ( 13) 

Af-1AP.359 
113 <mC1C"O> CHANNEL (6), lY=AO .AO communication ( input) AMAP.360 
2?w 100030 VWD 1/1, 1/%%000062, 5/%%000063, D'9/CH$AO CHANNEL 

CHANNEL 
CHANNEL 

114 <-macro> CHANNEL (7), TY=AO .AO comlllunication (output) Ar1AP.361 
23\.; 100030 VWD 1/l,l/%%OOO064,5/%%000065,D'9/CH$AO CHANNEL 

CHANNEL 
CHANNEL 

115 <lilac 1'0> CHANNEL ( 10), TY=EM AMAP.362 
115 «~Sour»~ CHANNEL 
116 <macro> CHANNEL ( 11 ), TY=EM AMAP.363 
116 «$OUT» CHANNEL 
117 <m,~c 10> CHANNEL ( 12), TY=EM AMAP.36LI 
117 «SOUT» CHANNEL 
120 <milC 1'0> CHANNEL ( 13), TY=EM AMAP.365 
120 «$OUT» CHANNEL 

AMAP.366 
121 <macro> CHANNEL (14),TY=CH .CRAY high speed AMAP.367 

2 LIW LIOO 164 VWO 1/1, 1/%%000076, 5/%%000077, 0'9/CH$CH CHANNEL 
CHANNEL 
CHANNEL 

122 <macro> CHANNEL (15),TY=CH .CRAY high speed AMAP.368 
211\.; 20U()12 VWO 1/l,l/%%000100,5/%%000101,O'9/CH$CH CHANNEL 

CHANNEL 
CHANNEL 

123 <macro> CHANNEL ( 16, 1 7 ) , TY= ( EM, 2 ) AMAP.369 
123 «$OUT» CHANNEL 

AMAP.370 
12~ <mac "0> CHANNEL (20), TY=02 .0029 disk drive AMAP.371 
25w 110001(1 VWD 1/1,l/%%000104,5/%%OOO105,O'9/CH$02 CHANNEL 

CHANNEL 
CHANNEL 

126 <macro> CHANNEL (21 ), TY=EM AMAP.372 
126 «$OUl» CHANNEL 
127 <[fIC1C n» CHANNEL (22),TY=EM AMAP.373 
127 «sour» CHANNEL 
130 <mac "0> CHANNEL (23), TY=EM AMAP.374 
130 «Sour» CHANNEL 
131 <macro> CHANNEL (2 It), TY=EM AMAP.375 
131 «$OUl» CHANNEL 
132 <rnClCI'fJ> CHANNEL (25),TY=EM AMAP.376 



Ai 1·\ I' 
0, t~ I' I Cly 1\1-1 A I' 

1 3~) 
133 <1I1,lCIO> 

13) 
13 11 --lIl<lC 10> 

1311 

13'> ·'111;)(; 10> 

13 1) 

1111) <fIIClC 1'0> 
1111) 
]/1 I <III(H~ 1'0> 

31 w 100023 

l,)U 'lila (; 1'0> 

3?w 1 n(ln?,~ 

151 <llIiI(;IO> 

151 
153 <111<1 C 1'0> 

15 ') 

* 
15 1) ACPl 
155 (JUI)OIIO 
156 ()OUUltl 
15 I OUI H)1111 
16cl (J 1 (lU()() 
161 (Jt)( I lIt (j 
loe' l)(lIli)Ol 

16~ ()I)II I 711 
1 GIl til J( J ~ 12 
16') (JUI !IIUU 
lo() ( IllIl()()O 

161 (lI)(II)O() 

-H' 

1/1) ACCI! 

lOP APHL 2.1(O,)/1~)/87) UI/u6/81 11:~11:56 P"ge lLI 
Block: AMAP Qualifier: AMAP (14) 

<<-SOLI I» 
CHANNEL (26) , lY= El"l 
«SOUl» 
CHANNEL (27) , TY=EM 
«SOUl» 

CHANNEL (30,37),TY=(EM,10) .Empty 
«SOUl» 

CHANNEL (110,41 ), TY=( EM, 2) 
«SOUl» 
CIiANNEl (1.2) , TY=AMPEX . AMPEX d i sp lay input 
VWD 1/1,1/%%000130,5/%%000131,O'9/CHSAMPEX 

CIIANNEL (43) , TY=AMPEX . AMPEX d i sp I ay output 
VWD 1/1,1/%%000132,5/%%000133,D'9/CHSAMPEX 

CHANNEL (It l., 45), TY=( EM, 2) 
«SOUl» 
CHANNEL (46,47),TY=(EM,2) 
«Sour» 

A2 configuration. 

* 
Illl 
10 
D' 32 
lU()UO 
D'96 
1 
ACCH 
lIIU 
n 
(I 

o 

.40K Words of MOS for KERNEL 

.Local memory data buffers 
.Number of NOS software 
.Size of overlay space 
.Number of OAL's 

. Loca I lIlemo r'y size 

.Channel table 

.Deadstart title for CRr 

.IOP options 
• [). S. 0 per a tor co III1IlCH Ids s tar t 
.D.S. Operator commands end 

0101> (lOP 2) Configuratioll. 

* 

stacks 

CHA~ 
AMAP.377 

CHANNEL 
Alv1AP. 378 

CHANNEL 
Alv1AP. 379 
AMAP.380 

CHANNEL 
AMAP.381 
AMAP.382 

CHANNEL 
AMAP.383 

CHANNEL 
CHANNEL 
CHANNEL 

AMAP.38 11 
CHANNEL 
CHANNEL 
CHANNEL 

AMAP.385 
CHANNEL 

AMAP.386 
CHANNEL 

AMAP.387 
AMAP.388 
AMAP.389 
Af-1AP.390 
AMAP.391 
AlvtAP.392 
AMAP.393 
AMAP.39 LI 
AMAP.395 
AMAP.396 
AMAP.397 
Af-1AP.398 
ANAP.399 
AMAP.LWO 
AMAP.401 
AI'lAP.402 
AI'lAP.403 
AMAP. Ll04 
AMAP.405 

I 1 
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0\ \~ I' I ay At·1AP Block: AMAP Qua I if i e r: AMAP ( 15) 

1 70 <JlIJcro> CHANNEL L,7 AMAP.406 
17n nOOUI, 7 47 CHANNEL 

AMAP.407 
1 71 <nlClc 1'0> CHANNEL (6), TY=AO .AO communication ( input) AMAP .lt08 

36\-/ It001.40 VWO 1/1,l/%%000142,5/%%000143,O'9/CH$AO CHANNEL 
CHANNEL 
CHANNEL 

172 <mac 1'0> CHANNEL (7), TY=AO .AO communication (output) AMAP.409 
36\-1 200060 VWO 1/1,l/%%000144,5/%%000145,O'9/CH$AO CHANNEL 

CHANNEL 
CHANNEL 

173 <mac 1'0> CHANNEL (10), TY=Al . A 1 communication ( input) AMAP. Ll1 0 
36\-1 100031 VWO 1/1 , 1/%%000146,5/%%0001 L, 7,0' 9 /CH$A 1 CHANNEL 

CHANNEL 
CHANNEL 

1 71t <rn<1cro> CHANNEL ( 11 ), TY=A 1 .Al communication (output) AMAP. L,11 
37\-1 100031 VWD 1/1,1/%%000150,5/%%000151,O'9/CH$Al CHANNEL 

CHANNEL 
CHANNEL 

175 <macro> CHANNEL ( 12), TY=EM AMAP. LIl 2 
1 75 «~SOUl»~ CHANNEL 
1 76 <JlI<1cro> CHANNEL ( 13), TY=EM AMAP.413 
176 «$OUT» CHANNEL 

AMAP.414 
177 <ma c 1'0> CHANNEL ( lIt, 1 7 ), TY= ( EM, 4 ) .Empty AMAP. ,,15 
177 «~SOUl»~ CHANNEL 

Ar.,AP.416 
203 <moc 1'0> CHANNEL (20,21),TY=(EM,10) .Empty AMAP. L,17 
203 «$OUT» CHANNEL 

Af'.1AP.418 
213 <macro> CHANNEL (30,37), TY=(EM, 10) . Empty AMAP.419 
213 «$OUT» CHANNEL 

AMAP.420 
223 <macro> CHANNEL ( 1'0,41 ) , TY= ( EM, 2) .unused AMAP.421 
223 «$OUT» CHANNEL 
??5 <iliac ro> CHANNEL ( 1,2 ) , TY=AMPEX . AMPEX d i sp lay input AMAP.422 

II ~)'w' I,on Ill, VWD 1/1,l/%%000166,5/%%000167,O'9/CH$AMPEX CHANNEL 
CHANNEL 
CHANNEL 

226 <m;lC 10> CHANNEL (43) , TY=AMPEX .AMPEX display output AMAP.423 
II 5 'vI 2(1I)()116 VWD 1/1.1/%%000170.5/%%000171.0'9/CH$AMPEX CHANNEL 

CHANNEL 



I\r i·\ I' 
O",!r'lay AHAI' 

~~? I <iliac 1'0> 

?27 

* 
;':3 3 ADPl 
;' 3 3 ( )( ) llll Ill) 

? 311 ll( I( In 1 u 
?3') ()()(I(lLl n 
236 021p)Ull 
~' 3 1 (1(1(1()20 
?llt) l)()()UO 1 
?lll ()()ll21~ 6 
?112 ()()()312 
;'113 OU()(I(JO 
;?IIII llU( Illll 1 
;>11 1) (ll)( I 111 '2 

;>116 <1II(lC I(» ADCII 
;>116 ()()()(III (' 

;'111 <1I1,le I'(» 

r)lw l!IUU3U 

;)(j(1 <,lIlilCIU> 

[)?w 1(J(I03(1 

;'51 <fllilCrO> 
I);~W I~()U 11~11 

>")? "111;)(: r (I'> 

5?w ?( HIt l()? 

?'J3 «III<H~ r()~ 

?I) ) 
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Block: AMAP Qual ifier: AMAP (16) 

CIIANNEL (III,. l17) • TY= ( EM, 4) .unused 
«$OUT» 

A3 configuration. 

* 
IH) 

10 
0' 3;? 
2 11()()0 
20 
1 
ADell 
T TlO 
o 
CBr3 
CB~3L 

A3 Channel configuration. 

CHANNEL LI7 
L,7 

.40K Words of MaS for KERNEL 

.Local memory data buffers 
. Number of MOS softwa re stacks 
.SIZE OF OVERLAY AREA 

.DAL's 

.Local memory size 

.Channel table 

.Deadstart title for CRT 

.IOP options 

.D.S. Operator comman(1s start 

.D.S. Operator commands end 

CIIANNEL (6).TY=AO .AO commllllication (input) 
VWD 1/1.1/%%000176,5/%%000177.D'9/CH$AO 

CIIANNE L ( 7) • TY=AO . AO commull i ca t ion (outpu t ) 
VWU 1/1.1/%%OOU2UO,5/%%000201.D'9/CH$AO 

CIIANNEL (10).TY=Al .A1 cOllllnunication (input) 
VWU 1/1,1/%%000202,5/%%000203.D'9/CH$Al 

CIIANNLL (11), TY=Al .Al communication (output) 
VWU 1/1,1/%%000204,5/%%000205.D'9/CH$Al 

CIIANNU (12).IY=EM 
«$OUI» 

CHAN /1 
AMAP .1,21, 

CHANNEL 
AMAP. LI25 
AMAP. LI26 
Af·lAP.427 
Af-lAP. LI28 
At-lAP. 429 
AMAP .L130 
AHAP.431 
Af-lAP.432 
AMAP. L13 3 
AHAP. 431~ 
AHAP. L,35 
AMAP. L136 
AMAP.437 
AI-lAP.438 
AI·1AP. LI39 
AI-lAP.4 L,0 
AI-lAP. 1~1'1 
At-1AP.4L,2 
AMAP .1143 

CHANNEL 
AI-lAP.4L,4 
AMAP .l~LI5 

CIIANNEL 
CHANNEL 
CHANNEL 

AMAP. LI46 
CHANNEL 
CHANNEL 
CHANNEL 

AMAP.447 
CHANNEL 
CHANNEL 
CHANNEL 

AMAP .1'48 
CHANNEL 
CHANNEL 
CHANNEL 

AMAP .IILI9 
CHANNEL 



Arl,\P 
0\ I! r I <ly AI'tAf' 

2~11 
25 '• 

255 
25') 

261 
261 

3111 
3()1 
303 
6 o 'vi 

3U ll 
61 'vi 

3()~ 

305 

311 

311 

312 
312 
313 
31() 

~fIl(lCIO> 

<mClcr'o> 

<IIIClCIO> 

<IIlClCI'O> 

<fIlClCI'O> 
10n023 

<ffI<lcro> 
lOO()23 

<IIIClcro> 

* 
LDEVS 

* 
* 

<macro> 

** 

TTLO 
()()')U 1 ') 

..-:erlit'> 
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Block: AMAP Qual ifier: AMAP (11) 

CIIANNEL (13), TY=EM 
«~SOUl»~ 

CHANN[L (l l l, 11), TY=(EM,L.) .Empty 
«~Sour»~ 

CHANNEL (20,31),TY=(EM,20) .Empty 
«~SOUl»~ 

( 110, '.1 ), TY= ( EM, 2 ) .unused CIIANNEL 
«~SOUl»~ 
CIIANNEL 
VWD 

(42) , TY=AMPEX . AMPEX d i sp lay i npllt 
1/1,1/%%000220,5/%%000221,D'9/CH$AMPEX 

CHANNEL 
VWD 

(43),TY=AMPEX .AMPEX display output 
1/1, 1/%%000222, 5/%%000223, D'9/CH$AMPEX 

CHANNEL (44,41),TY=(EM,4) 
«$OUT» 

LOGICAL DEVICE DEFINITIONS 
* 

.unused 

LDEV 1 YPE=BNH, CHN=20, BLKS=BMR@S I Z • B,..1R da ta se t s (651\ segment s ) 
LDEV TYPE=DSK, CHN=21 , IIDS= 1 0, SCS= 18, UNS= ( 121, 122) . STR I PEO 0 I SK 
LDEV IYPE=ENO 

CRr Deadstart message(s). 

* 
0'')015 .Lr/CR 
, IOP-l) 'II . lOP numbe r 
'KERNEL, VERSION 'II 
'''$REV'', 'H .VERSION 

AMAP. LI50 
CHANNEL 

AMAP.451 
AMAP. LI52 

CHANNEL 
AMAP .l.53 
AMAP.454 

CHANNEL 
AMAP.455 
AMAP. LI56 

CHANNEL 
AMAP.451 

CHANNEL 
CHANNEL 
CHANNEL 

AMAP.458 
CHANNEL 
CHANNEL 
CHANNEL 

AMAP.459 
CHANNEL 

AMAP.460 
AMAP. L.61 
AMAP.462 
AMAP.463 
AMAP.464 
AMAP.465 
AMAP.466 
AMAP.LI67 
AMAP.468 

AMAP.470 
AMAP.471 
AMAP.472 
AMAP.473 
AMAP.474 
AMAP.475 
AMAP.476 
AMAP.477 



All', I' 
O. '; I' I (l Y MIA" 

3?6 
331 
33 () 

361 

36;) 
36;: 
) 11) 

~ /3 

:$ ( '3 
37'3 

'3/6 

'3 l(i 
31(, 

'II) 1 

1/01 
Ij() 1 
I, () / 

Ill? 

<ed it. '. 

(lon( l()() 

50 1 TlOL 

** 

CBFO 
<·I1I~' c I'u> 
<mile 1'0'> 

CBrOL 

CBF1 
<rrr;IClO> 

CBFll 

CBF2 
"ffI<lcro> 

CBF2L 

CBF3 
<Iliac 10> 
"111;1(: 10> 

CBI3L 

lOP AP!-1L ~~.1(U'.>/1~/8/) UI/U6/81 11:~11:~6 Paue 18 

, 1.16, 'II 
, SNxxx/yy, 'II 
'NI.NDOIA IIEIGHTS. 'H 
'''SDATE.'' "SliME'" 
, 0 7 / () 6 / 8 1 1 1 : 5'. : 56 ' 

o 

NEHPAGE 
EQUALS *-T1LO 

Block: Ar-1AP Qualifier: AMAP (18) 

'. VERS I ON 
.SERIAL NUMBER CRAY/IOS 
.LOCATION 

· Insure end of line 

.Length 

*ED I K> 
AI·IAP.ln8 
Ar-1AP.479 
AMAP. LI80 

*EDITE..D 0 
ii'ED I TED 0 

AMAP.481 
MIAP.LI82 
AMAP.483 
AMAP.48 11 

Deadsta rt Ope ra to r commands for each lOP. AMAP.486 
M1AP.487 
AMAP.1188 

* · lOP 0 Commands ANAP .1189 
Cor·It·IAND (CONF I G), 0 AI·IAP. LI90 
COtv"·IAND ,DISPLAY · Nu I I line fo rces Header AI-1AP.1491 

MIAP.1192 
* · End of commands AMAP.493 

AMAP. LI9 L• 

* · lOP 1 Commands M1AP.1195 
Cor'INAND · Nu I I line fo rce s Heade r AI·IAP.1196 

AMAP .1197 
* AMAP.498 

AMAP.499 
* · lOP 2 Commands AI·IAP.500 
CONI'IAND · Nul I line fo rces Header ANAP. 501 

ANAP.502 
.l!- AtvlAP.503 

ANAP.50 LI 
ii· · lOP 3 Commands AtvlAP.505 
COnl·IAND (CONFIG) AtvlAP.506 
COt·Il-1AN[) · Nul I line fo rce s Header Atv1AP.507 

AI'IAP.508 
* AtvlAP.509 



AH·~ I' 
0\,1<' r I ay At-lAP 

END 

lOP APML 2.1(05/15/87) 07/06/87 11:54:56 Page 19 
Block: AMAP Qual ifier: AMAP (19) 

AMAP.511 
Ar<1AP.512 
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(20) 

7 AMSG 2: 11~ E 10: 3 0 
3U CH$A(l $APTEXT 13: 3 13: 7 15 :> 15 9 16 26 16 30 
31 CH$Al $AP1EXT 10: 38 10: 112 15 13 15 17 16 34 16 38 
?3 CH$Ar-1PE)( $APTEXT 11 : 112 12: 'l 12 12 12 16 14 13 III 17 15:37 1~:41 

1 7: 1 3 1 7: 1 7 
3 1

) CII$CIt $APIEXT 13:20 13 : 2L~ 
'~ II CH$CL $APTEXT 11 : 24 11: 28 

') CH$D2 $APT EX r 13: 31 L 

11 CH$EH $APfEXI 11 : 15 
lU CH$EX $APTEXf 1 1 : 19 

2 DSh$DD29 $APTEXT 9: 1Ll 
2 I@MSTDI 9: 9 E 9: 14 0 
() 1@I'1S,llIN r 9: 11 [ 9: 16 0 

1 r) 
L I@OPSYS 9: 10 E 9: 15 D 

14'1 I@TENllt 9: 12 E 9: 17 0 
3[) I OS(~S I Z $APTEXT 10: III 

lP( O$ANAP 1 : 4 0 1 : Ll 
17 OV@NLJH@N $APTEXT 1 : I~ 

1 OV@T '(' P@f~ $AI'TEXT 1 : I~ 

11 Sf'I@IST@N $AP TEXT 1 : II 

7 Sf'I@NUf.)(:lfJ $APTEXT 1 : 4 
12 SYSSCOS $APTEXr 9: 15 

() Hl$el-1Et·, $APTEXT 13: 19 13:23 

SYHBOL qUALIFIEH IS ANAP 

I) $OUI 10:37 D 10:37 F 10:37 10: L~ 1 0 10: I~ 1 F lU: 111 1 1 : 3 0 11 : 3 F 
1 1 : 3 1 1 : L~ 11 : 5 0 11 : 5 F 1 1 : 5 1 1 : 6 11 : 7 0 1 1 : 7 F 
1 I : 7 11 : 8 1 1 : 9 0 11 : 9 F 1 1 : 9 11 : 10 11 : 12 0 11 : 12 F 
11 : 12 1 1 : 1 3 11 : 14 0 11 : 14 F 11 : 14 11 : 18 0 1 1 : 18 F 11 ; 18 
11 : 23 0 11: 23 F 11 : 23 11 : 27 0 11 : 27 F 11 : 27 11 : 31 0 11 : 31 F 
11 : 31 11:32 11 : 33 0 11 : 33 F 11 : 33 11 : 31l 11 : 35 0 11 : 35 F 
11 : 35 11: 36 11: 38 0 11: 38 F 11:38 11 : 39 1 1 : L~ 1 0 11 : 41 F 
1 1 : 111 12: 3 0 12: 3 F 12 : 3 12 : 7 0 12: 7 F 12 : 7 12 : 8 
12: 9 D 12 : 9 F 12 : 9 12: 10 12: 11 D 12: 11 F 12: 11 12: 15 D 
12: 15 I 12: 15 13: 2 D 13: 2 F 13: 2 13 : 6 [) 13: 6 13: 6 
13: III f) 13: 10 F 13: 10 13: 11 13: 12 D 13: 12 F 13: 12 13: 13 
13:lll 0 13: 14 F 13: 1 L, 13: 15 13: 16 0 13: 16 F 13: 16 13: 17 
13: 19 D 13: 19 F 13: 19 13:23 0 13:23 F 13:23 13:27 0 13:27 F 
13:27 13:28 13:30 D 13:30 F 13:30 13: 31l 0 13: 34 F 13: 34 
13:3~ 13:36 D 13:36 F 13:36 13:37 13:38 0 13: 38 F 13; 38 
13: 39 1 3 : lill 0 13:IW F 13: '10 1 3 : 111 13:42 0 13: LI2 F 1 3 : L~2 
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Qua Ii fie r: AMAP (21 ) 

1I~ : 1 111 : 2 D 1l~ : 2 F 14: 2 1l~ : 3 1/1 : I~ D 11~ : I~ F 111 : 4 
1I~ : ') 1/1 : 1 D 11~ : 7 F 14 : 7 11~ : 8 111: 10 D 111: 10 F 1 II: 10 
1/1: 1 1 14: 12 D 14: 12 F lit: 12 14: 16 D 1 II: 16 F 14: 16 14:20 D 
111: 20 F 111: 20 14:21 14:22 D 1/~ : 22 F 14:22 111: 23 15 : 4 0 
15 : /1 F 15 : II 15 : 8 0 15: 8 r 15 : 8 15: 12 0 15: 12 F 15: 12 
15: 16 [) 15: 16 F 15: 16 15:20 0 15:20 F 15:20 15:21 15:22 0 
15:22 F 15:22 15:23 15:25 [) 15:25 F 15:25 15:26 15:28 0 
15:28 F 15:28 15:29 15: 31 0 15:31 F 15:31 15:32 15: 311 0 
15: 3/~ F 15: 3I~ 15: 35 15:36 0 15:36 F 15:36 15: ItO 0 15:40 F 
15: 110 16 : 2 0 16 : 2 F 16 : 2 16: 3 16:25 0 16:25 F 16:25 
16:29 D 16:29 F 16:29 16:33 [) 16: 33 F 16:33 16:37 0 16:37 F 
16:37 16: III D 16 : I~ 1 F 16: III 16:42 17 : 1 D 17 : 1 F 17 : 1 
17 : 2 17 : II [) 17 : 4 F 17: II 17 : 5 11 : 7 0 11 : 1 F 17 : 7 
1 7 : 8 11: 10 0 17: 10 F 17: 10 1 7: 11 17: 12 0 11: 12 F 17: 12 
17: 16 D 17: 16 F 17: 16 17:20 0 17:20 F 17:20 17: 21 18: 19 0 
18: 19 F 18: 19 18:20 0 18:20 F 18:20 

3Lj AACH 10:25 10: 33 0 
21 AAPT 10: 9 10: 19 0 

112 ABCH 12:32 12: /10 0 
77 ABPl 10: HI 12:25 0 

170 ACCH 111: 311 1 Lj : It2 0 
155 ACPT 111: 27 0 
2116 ADCH 16: 111 16:22 [) 

233 ADPf 16 : 7 [) 

362 CBFt) 10:28 18 18 0 
373 CBFOL 10:29 18 22 0 
373 CBF1 12:35 18 24 0 
376 CBF 11 12:36 18 27 0 
376 CBF2 18:29 [) 

/101 CBf2L 18:32 0 
llUl CBF3 16: 17 18 311 0 
Lj12 CBF3L 16: 18 18 38 0 
311 LD[VS 10: 13 17 25 0 
312 TTLI) 10:26 12 33 1/ ... : 35 16: 15 11:38 0 18: 10 

')0 fTLOI 18: 10 D 
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( 1 ) 

() <III;~ C to> OVUUAY ADEt-l ADEM. Ll 

COt-1t-1ENT 'Copyright (G) Gray Hesearch, Inc., 1984' OVERLAY 



Alli t·1 
O\\>rlay ADn1 

6 <m:1CI'o> 
III 0 
1111 
1112 
1113 
Lilli 
1115 
1116 
1117 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1130 
1131 
432 
1133 
113 11 
1135 
1136 
1137 
11110 
11/11 

lOP ~PML 2.1(05/15/87) 07/06/87 11:54:59 
Block: ADEM Qual ifier: ADEM 

******~****************************************************************~ 

* * * ADEM processes the fol lowing packet types (destination id) * 
* received from the cpu: * 
* 
* 
* 
* 
* 

F 
K 
T 

Stlell or NSC interface request 
Kernel request 
Terminal i/o request 

* 
* 
* 
* 
* 

************************************************************************ 

%S1 
%S2 
%S3 
%S4 
%S5 
%11 
%T2 
%13 
%T4 
%15 
%T6 
%Hl 
%H2 
%\-/3 
%WI~ 
%W5 
OAL 
TTY 
Fe 
CHN 
TBL 
orm 
TYPE 
OYI 
POINl 
r"A TCtt 

REGDEFS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQIlALS 
EqUALS 
EQUALS 
EqUALS 
EqUALS 
EQUALS 
EqUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUAl S 
EQUALS 
EqlJALS 
EqUALS 
EqUAl S 
EQUALS 
EQUALS 

EXI 

, ,(DAL,TTY,FC,CHN,TBL,ORD,TYPE,OYL,POINT,MATCH) 
$REGORG 
$HEGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGOHG 
$REGORG 
$HEGORG 
$REGOHG 
$REGORG 
$REGORG 
$REGORG 
$HEGORG 
$REGORG 
$HEGORG 
$HEGORG 
$REGORG 
$REGORG 
$REGORG 
$HEGOHG 
$REGOHG 
$REGOHG 
$REGORG 
$REGORG 

%FEI 
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ADEM.5 
ADD".6 
ADEM.7 
ADEM.8 
ADEM.9 
ADEM.10 
ADEM.11 
ADEM.12 
ADEM.13 
ADEM.14 

ADEM.16 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 

ADEM.18 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



/\[ 1I '·1 
Ov,' ,.[ elY A[)(f'l 

[Xl 
EXT 
EXT 
EX r 
EXT 
EXT 
EXl 
EXI 
EXT 
EXr 
EXT 
EXl 
EXT 

%1 SPI 
%UCT 
DY 
DZ 
E I IB 
IUCIO 
NSCPACK 
O$CONC 
O$ENDCON 
O$NSC 
O$NSCEND 
UNID 
UTTY 
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Block: ADEM Qual ifier: ADEM (3) 

ADEM.19 
ADEM.20 
ADElv1.21 
ADEM.22 
ADEM.23 
ADEf-1. 24 
ADEM.25 
ADEM.26 
ADEM.27 
ADDv1.28 
ADEf-1.29 
ADH1. jo 
ADEM.31 



AlllH 
()vp t' I (~y AD[ H 

6 
6 

]() 

11 

1 r) 

20 
22 

22 
2L~ 

25 

3 ) 

37 

'10 
'I':> 

'10 
53 

~) 5 
6') ) < 

63 
6'1 
66 

(J6 

66 
!() 

( H)2{)OO (I()ooon 
<llIacro> 
<llIdCIO'-

<nl:ICr(» 

<mdcru> 
<mClCto'> 

020(lOO 024'!31J 
0030()() 

<mac t'u:~ 

<rn(lC r'(» 

(l70(l'IO 

<macro> 
07053 /1 

<mac t'():> 

tl75()(lO /11011 11 

<mC! C 1"0.> 

07023n 

<macro.> 
<lIlacro> 
</II,le tel> 

<ru,l c r () '~ 

n 71 ()70 

'* 
'* 
ADEM 

NULDAL 
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Block: ADEM Qual ifier: ADEM (4) 

Get next entry from input queue and branch per the packet 
type. 

-H. 

I = n 
ADDHI::SS 
RKEHN 

H!DZ,CPI@AQ,R!%LSPI .ADEM input queue 
HGET .Get top entry 

$IF (R!DY = 0) • If queue is empty 
.»»> 0 

PI<LRN 
$ENDIF 

ESWP .Wait for a new message 

.««< 0 

R!DAL 
I = 1 
GET 

R!DY .Request packet address 

R!%W1,DA@DIL,R!DAl . Packet type 

$Ir (R!%W1 = RQ$TTY) 

P lTY I 0 

$ELSEIF (R!%Wl RQ$UCHN) 
P = SHELL 

$ELSElf (R!%W1 RQ$NPAK) 
P c.= NSC 

$ELS[ If (R! %Wl RQ$KERN) 
P = AKERN 

$ElSI 
$PllNT IF 

$ENOIF 

'* 
RELDAL R!DAl 
P = ADEM 

· I fate rm i na I i/o req ue s t 
.»»> 0 

· If a user channel request 

.If N-packet interface request 

· I fake rne I funct ion 

• If i I legal packet type 

.««< 0 

.Release DAL 

ADEM.33 
ADEM.34 
ADEM.35 
ADEM.36 
ADEM.37 
ADEM.38 
ADEM.39 
ADEM.40 
ADEM. Ll1 

$IF 
ADEM.42 
ADEI"1. 43 

$ENDIF 
ADEM. liLt 
ADEM. LI5 
ADEM.46 
ADEM. LI7 
ADEM.118 
ADEM.ll9 

$IF 
ADEM.50 
ADEM.51 
ADEM.52 
ADEI~. 53 
ADEM.5 lt 
ADEr-l.55 
ADEM.56 
ADEM.57 
ADEM.58 
ADEr-l.59 
ADEM.60 
ADEM.61 
ADEM.62 
ADEM.63 

$ENDIF 
ADEM.64 
ADEr-I.65 
ADEr-1. 66 
ADEM.67 



Alii n 
(h 1','lilY ADII·1 

71 
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fl2 11112,) 
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1 3 1 ()IIH)()() /(In!IOIIO DC' 114 till 
13 1, <rnaCI(» 
1/11 1 (l(lI I'») 

III? ()111!)1!! (12') 11 111) 
1/111 () 711(,111( ) /()()13~? 

111 () ·'111;11:1 (I"~ 

111() ,- iI,<I (~ I () > 
11) II - Illde I ():-
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Block: ADFM QlIa I ifier: ADEM 

*************************** 
-H-

)***************~************************ 
H 

* Tel'min(~1 i/o request * 
* * 
************************************************************************ 

TTYIO 

* 
* 
* 
* 

* 

If the first T-packet, save tile destination id. It 
contClins Unicos routing information which must be 
included in the source id of all T-packets sent to 
the Cray. 

R!%Wl UNID + 1 

SIF ((R!%W1) = 0) 

(1~!7c.wl) = 1 
GET R!%Wl,DA@DID,R!DAL 
(UNID) = R!%Wl 

SENDIF 

GE I A,DA@TIP,R!DAL 

S IF (A # 0) 

R!POINI ~ NSCPACK 

· Iff i rst T-packet 
.»»> 0 

.Get destination id 

.Save for input messClges 

.««< 0 

.Get destination 

· If fo r a FE te rIO i na I 
.»»> 0 

GET R!POINT,NF@TPK,R!POINl .Read / write tables 
P :-: NLJLDAL, A = 0 .If not active 

f{!POINT = H!POINT + NP$WRITE .Output side table 
I' --:: QUEUE .Queue message for outPllt 

SEN[)IF 

GEl H!FC,DA@TfC,R!DAL 
Gfl H!%Wl,DA@TTY,R!DAL 
P- NULD/\L, /\ >-= UTSNUM 

.««< 0 

· Requf~ s t fllnc t i on code 
.Tty number 
· If inval id tty index 

Page 26 
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ADEM.69 
ADEM.70 
ADEM.71 
ADEM.72 
ADEM.73 
ADEM.74 
ADEM.75 
ADEM.76 
AD Er·1. 77 
ADEM.78 
ADEM.79 
ADE~l. 80 
ADE~1. 81 
ADEM.82 

ADEM.83 
ADEM.8LI 

SIF 
ADEM.85 
ADE~l. 86 
ADEM.87 

ADE~l. 88 
SENDIF 

ADE~1. 89 
ADEM.90 
ADEM.91 
ADEM.92 

SIF 
ADEM.93 
ADEM.94 
ADEf-1.95 
ADEM.96 
ADEM.97 
ADE~l. 98 
ADEM.99 

SENDIF 
ADEM.l00 
ADEM.l0l 
ADEM. 102 
ADn1. 103 
ADEr-1. 104 



Afll'-l 
O\PI-Iay ADEf.1 

165 02(1/123 0160(l() /OOOOOU 
O?ll/ll11 030111 (I 0211431 

173 <lIlacro> 

175 <mac to> 

2()1 <macro> 
2?lt 107136 
225 071217 
226 <macro> 
227 071141 
230 <mClCto> 

23U <macro> 
235 <mAcro> 
260 107172 
261 071253 
262 <m<tclo> 

* 
262 n02000 000000 
2611 020430 021~OOO 
2()6 <III(1CIO> 
271 <maclo> 
273 003UOO 
2711 <macro> 
277 <macro> 
311 ()71303 
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Block: ADEM Qual ifier: ADEM (6) 

R!lIY (R!%W1 + UTTY) .Table for this tty 

(A = 0) . I f no t act i ve $IF 

$IF (R!FC = TTF$RC) 
.»»> 0 

• f f a connect request 

CREAIE TIY,(0'177777,R!DAL) 
P = NULDAL, A H 0 
P = ADEM 

$ELSE 

.»»> 

P = NULDAL . Ignore inval id request 
$ENDIF 

.««< 

$ELSE IF (R! FC = TTF$DC) . I fad i sconnect request 
CREATE fTY,(O'177777,R!DAL) 
P = NULDAL, A H 0 
P = ADEM 

$ENDIF 
.««< 0 

Put packet on output queue and start TTYOUT. 

1==0 
R!DY = R!DAl 
ADDHESS R![)Z,UT@OUT,R!TTY .Output queue address 
RKERN HPUT .Queue the message 
I = 1 
ADDRESS R!%Wl,UT@POP,R!TTY 
POP R! %Wl ,0 . Sta rt TTYOUT 
P == ADEM 

ADEM.l05 

ADEM.l06 
ADEM.107 

$IF 
ADEM. 108 

$IF 
ADEI'1. 109 
ADEM.ll0 
ADEM.111 
ADEM.112 
ADEM.113 
ADEM.114 

$ENDIF 
ADEM.115 
ADEf'-1. 116 
ADEf'-1. 117 
ADEM.118 
ADEM.119 
ADEM.120 

$ENDIF 
ADEM.121 
ADEM.122 
ADEM.123 
ADEM. 121. 
ADEM.125 
ADEM.126 
ADEM.127 
ADEM. 128 
ADEM.129 
ADEM.130 
ADEM.131 
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) 12 
') 1? 

366 

3 7~) 
) 711 
3 l f, 

'1111 

III) I) 

Jll() 

'I 1 '"\ 

<-1I1i1 C 1 n> 

<fll(lCI(}> 

(I 1121{ 1 
<lila C I ()'> 

<llIdC I (» 

(12{)Ul)(1 0121102 013()07 
()2 11 LI 5!1 
Ul()(113 02 /11123 
( I 1(1 ( HI ( In? LI4 ? II 

<lilac 10> 

()100()/ ()25 /13 11 
<mi~ c 1 u> 

()21423 
<maclo> 

<11Ii-le 10> 

U1UUU() 
()l(IU(l!) 

"-:/I13CI (» 

' Iliac I (» 

<"I<I r; I ()'> 

LJ2L{1131 
02 /I /f2 /1 

01/1U(JII /(I(lnIJ(\11 
< "';1(: I ()~, 

112 11/131 
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Block: ADEM Qual ifier': ADn", (7) 

*****~********************~ 

* 
~**************************************** 

If 

* 
* 

Ke rne I r'eq lie s t * 
* 

*******If**************************************************************** 

AIURN * 
GEl R!FC,CXKFC,R!DAL .Function code 

$1 r (fU FC # KF$CONC),AND, (R! FC # KF$ENDC) . I f unknown 
.»»> 0 

P NULDAL 
$ENDIF 

GEl 
R!TBL 

R!%H1 
H!%\-I2 

R!ORD,CXCHN,R!DAL .Channel ordinal 
R!%FEI + FEI@LH - FEI@LE 

I@NCOR 
o 

.««< 0 

$UNYI L 
H! I BL 
GfT 
R!%W1 

( R! %W 1 = 0), OR, ( R! ORO 
R!fI3L + FEI@LE 
R!%W2,FEI@CO,R!TBL 

R!%W2) .Search for FEI entry 

R! %W1 - 1 
$ENDTIL 

$IF (R!ORD = R!%W2) . If ent ry found 

Cr-eate the appropriate activity 

() 

U 

.»»> 0 

H!OVL 
H!%W2 
GET R!TYPE,FEI@CT,R!TBL .Get the channel type 

$1 f (R!lYPE:= CH$CN) 

Sir (R!FC = KF$CONC) 

H!OVI = O$CONC 
$ELS[ 

.Ifa FEI channel 
.»»> 

.»»> 2 

ADEM.13: 
ADEM.13/f 
ADEM.135 
ADEM.136 
ADEf1. 137 
ADEM.138 
ADEM.139 
ADEM. lIfO 
ADEM.1Lll 
ADEM.142 

$IF 
ADEf'-1. lIl3 
ADEM.144 

$END IF 
ADEM. 1 Ll5 
ADEM.lll6 
ADEM.147 

ADEf'-'. 1 Lf8 
ADEM.llf9 
ADEM.150 
ADEM.151 
AOEM.152 
ADEM.153 
ADEM.154 
ADEM.155 
ADEM.156 
ADEM.157 

$IF 
ADEM. 158 
ADEM.159 
ADEM. 160 
ADEf"'.161 
ADEM.162 
ADEM.163 
ADEM.164 
ADEM.165 

$IF 
ADEM.166 

$Ir 
ADEf'-1. 167 
ADEM.168 



Alll f.1 
O\'t~" I Cly ADEI" 

11111 011!(h)( j /uunuou 024LI37 
1111 010001 ()2114~~11 

1121 <IIIClC I o~ 

1121 ()2C)l~ 3') 0130()3 ()21IL~ 3 5 

11211 <iliaCI 0> 
In1 <rnClCIO> 

1134 111 110()() /UOOOOO 024437 
1137 <macro> 
ll LIO 01 11000 /ouooon 02 11437 
11 113 010001 021142!1 
11 11') <macr'o> 

1~4 ') <mClC 1'0> 

11'15 <mi1CIU> 

1150 <macl'u> 
1161 <mClcro> 

50n <m(lC,o> 

500 <mClC'\» 

'* 
5()1 <mClcro> 
506 02n113 11 012000 013002 

0211113 11 
512 II 1 ()OSf) 0211112,3 

5111 <m(lC'o> 
5;~ 1 n 1 uno'~~ 0;),)113'1 
~)? 3 <macro> 
526 027 1123 
52'1 <nl<l C ro> 

53n <mac,o" 
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IUOVL 
R!%,w2 

$ENDIF 

O$ENDCON 
1 

R!ORD = R!ORD - I@COCO 
.««< 2 

.Form the CONC number 

$ELSEIF (R!TYPE = CH$NS) · If an NSC channel 
$IF (R!FC = KF$CONC) 

n!OVL 
$ELSL 

R!OVL 
R!%W2 

$ENDlf 

$ENDIF 

O$NSC 

O$NSCEND 
1 

.»»> 2 

.««< 2 

.««< 

$IF (R!OVL # 0) · If a front-end channel 
.»»> 1 

PUT R!%W2,FEI@OF,R!TBL .Enable/disable the channel 
CREATE R!OVL,(R!ORD),TVPE=NUMBER .Start Activity 

$ENDIF 

$ELSE 

I_oak for an active NSC ID 

GE.T 
R!TBL 

H!%W1 

R!TBL,FEI@ON,R!%fEI 
R!TBL + COR@LH - COR@LE 

COH@NE 

$LJNTIL (R!%W1 = O),OR,(R!ORD 
R!lBL = R!TBL + COR@LE 
Gll R!%W2,COR@OR,R!lBL 
R!%W1 = R!%Wl - 1 

$ENDTIL 

.««< 

R!%W2) .Search for NSC entry 

$IF (R!ORD = R!%W2) · I f found 

ADEM.169 
ADEM.170 
ADEM.171 

$ENDIF 
R16196GA.1 

ADEM.173 
ADEM.174 
ADEM.175 

$IF 
ADEM.176 
ADEM.177 
ADEM. 178 
ADEM.179 
ADEM.180 

$ENDIF 
ADEM.181 

$ENDIF 
ADEM.182 
ADEM.183 

$IF 
ADEM. 184 

R16196GA.2 
R16196GA.3 

ADEM.186 
$ENDIF 

ADEM. 187 
ADEN. 188 
ADEM.189 
ADEM.190 
ADEM.191 
ADEM.192 
ADEM.193 

ADEM. 194 
ADEM.195 
ADEM.196 
ADEM.197 
ADEM. 198 
ADEM.199 
ADEt-1.200 
ADEM.201 
ADEM.202 
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.»»> SIF h 
'dll <llId C ru" SIF (H! fC = IU !)CONC ) ADEM. 203 

.»»> 2 SIF 
537 <nIaClu> SlOHE O,COR@OF,R!TBL .Enable ttle o rd ina I ADEM.20 14 
')113 <lillie I'()~' SELSE ADEr".205 
51,11 "--III;IC Ill> GET H!%W1,COH@AC,R!TBL ADEM.206 
5/11 <-Inil C I ()~, SlOHE 1 , COR@OF, H! TBL . stwt off the o rd i na I ADEM.207 
') ') ') <IIIiH~ I (» SIF (R!%W1 # 0) . If id is ac t i ve ADEM.208 

.»»> 3 SIF 
1)6U <nltlCI(» CIUAI E NIDEND,(H!ORD),PRI=5 ADEfwl.209 
6()() <tn~l C I () '> SENDIF ADEM.210 

.««< 3 StND IF 
Gno <[]1t1 C I (I " SEND IF ADEr".211 

.««< 2 SEND IF 
() II () <flliIC I ():. SINDIF ADEM.212 

.««< SEND IF 
(i()() <II\;\C I ()'> SENDIF ADEM.213 

.««< 0 SENDI F 
ADEM.214 

()()( I n71 ') 1? P = NULDAL .Release the packet ADEM.215 



AUl r·' 
Ove I' IllY ADEM 

G()l 
601 

61(J 

61/~ 

616 
622 
62/l 
626 

626 
630 

635 
6 /t3 

650 
652 
65 11 
656 
663 

66 11 

I()l 

<mClcro> 

<mClCr(» 

075000 /001117 
<m(lcr(» 

0100ClLl024 1l23 
075()On /nU1U23 

<m8C 1'0> 

<macru> 
<macro> 

<mac ro> 
<rn(lcro> 

<maclu> 
<macro> 

023433 11)2 H)~~ 
<macro> 
<mcl C ro~> 

<m(lct'(» 

<m<lcr(» 
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***********HH**********************************************************H 
* * 
* 
* 

She I I request * -jj. 

************************************************************************ 

SHELL * 

* 

* 

* 

* 

* 

GET R!%W1,CR@IOP,R!DAL .Target iop 

$Ir (R!%W1 = CR$NSC) . If for NSC interface 
.»»> 0 

P - NSC 
$ELSEIF (R!%W1 # MIOP) .If not for this iop 

R!%W1 = CR$CHN 
P = UCERR .Return an error response 

$ENDIF 

Locate user ch8nnel table entry. 

GEl 
$PUNT IF 

GET 
GET 

R!%W1,UC@NAM,R!%UCT .UCl he8der name 
(R!%W1 # UC$NAM) . If table smashed 

R!CHN,CR@CHN,R!DAL .Channel number 
R!TBL,UC@FST,R!%UCT .Link to first table 

.««< 0 

$UNrIL (R!TBL = 0) 
GET A,UC@CHN,R!TBL 

.Unti I al I tables scanned 

. Cha nne I numbe r 
P = fOUND, A = R!CHN . I f found 
GET R!TBL,UC@FOR,R!TBL .Next entry 

$ENDTIL 

Entry not found. Va I idate the channel numher. 

$IF (R!CHN < O'50),AND,( IUCIO = (R!CIIN + EIIB)) 

No r'llla I lise r cha nne I de fin it ion. 
$fLS[ I r (H!CHN = UN$PRINT) 

Printer pseudo-ctJ8Ilnel. 
$ElSLlF (H!CHN = UN$TAPE) 

TClpe pseudo-channel. 
$ELSEIF (R!CIIN .. - UN$DISK) 

.»»> 0 

ADEM.217 
ADEM.218 
ADH1. 219 
ADEM.220 
ADEI·1. 221 
ADEM.222 
ADEM.223 
ADEM.224 
ADEM.225 
ADEM.226 

$IF 
ADEM.227 
ADEM.228 
ADEM.229 
ADEfo'.230 
ADEM.231 

SENDIF 
ADEM.232 
ADEM.233 
ADEM.234 
ADEM.235 
ADEM.236 
ADEM.237 
ADEtv1.238 
ADEM.239 
ADEM.2110 
ADEM.241 
ADEN.2112 
ADEM.2lI3 
ADEM.2114 
ADEM. 21-15 
ADEM.246 
ADEM.21t7 
ADEM.2118 
ADEM.249 

SIF 
ADEM.250 
ADEM.251 
ADEM.252 
ADEM.253 
ADEM.254 
ADEM.255 
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I') 7 
76';> 

i 61 

113 
17") 

lUI);' 
1()()'1 
l(JOl 
Ill? 1 

W? ) 
Ill?) 

<-Illite I (I" 

<lilac I ()" 

01 nonll ()?IIII~ 3 
()75lJ()() /(ll)10;),) 

<nl<1 C I (I> 

<rn~IC I')" 

1 n6 llllj 
01 Ollll ()~)IIIL::'.3 

07')(lnn jl)lll()?3 

<lIl(lC I ()" 

02n l1211 ( ) 1 ~~ ( )() I 
n 3(J111 () ()~111123 

()2(J/123 1()3()f)3 
!J2 111123 
02n 113(1 (j)ljll~) 3 
U2l)l1211 () 1 2()() 1 
U2UI13() (J 31111 1 (' 
01 ClUU() n 3111131) 

<Hide I ().> 

<rn;lCr(» 
07')()()() /(lflfJUf)6 

<nlile I (l" 

() 21111 1 () 

f 'C'042LI 

()2111110 

* 
-M' 

* 

* 
FOUND 

* 
lJCEHR 

It 

* 
* 
* ,It 
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() i sk pseudo-clHHll 
$F LSE IF (FU CHN = UN$F I LE) 

Disl, fi Ie system pseudo-channel. 
$ELSE 

H! %Wl = CR$CIIN . I I I ega I ctJanne I numue r 
I' '.0 UCEHR 

$I:NDlf 
.««< 0 

Crectte a new shell activity for this chClnnel. 

CIUA 1 [ UCSHL, ( R! DAL ) , PR 1=1 
p= ADEM, A = 0 . If successful 
R! %\/1 -.c. CH$OlJT 
P :: lJCERH 

Queue the message for the shell and activate it. 

* 
ADDHESS R!%W2,UC@RQQ,R!TBL · Request queue add ress 
R!%Wl (H!%W2 + 1) 

R!%Wl = R!%W2, R!%Wl = 0 

(R!~£Wl) = IUDAL 
(R!%W2 + 1) = R!DAL 

(R! DAL) = 0 

· La s ten t ry add I'e s s 

· I f queue is empty 

.Link onto queue 
· New ta i I entry 

ADDf{ESS R!%Wl,UC@PSQ,R!TBL .Wait queue address 
POP R!%Wl,O .Activate shel I 
P =: ADEM 

f\etllrn an arror response to the cpu. 

* 
KR~COHD IF$lIClll,(R!CHN,O,O,R!DAL,R!%Wl ) 

CtlCl nne I 
() 

() 

HessClge etddress 
Hesponse code 

ADEM.256 
ADEM.257 
ADEr'1. 258 
ADEM.259 
ADU"'.260 
ADEfo1. 261 
ADEM.262 

$END IF 
ADH1. 263 
ADEM.26 1! 
ADEf".265 
ADEfo1. 266 
ADtl'1. 267 
ADEM.268 
ADEM.269 
ADEI".270 
ADEM.271 
ADEM.272 
ADEM.273 
ADEM.2711 
ADEM.275 

ADEM.276 

ADU".217 
ADEM.278 

ADEM.279 
ADEM.280 
ADEM.281 
ADEN.282 
ADEM.283 
ADEM.28L! 
ADEM.285 
ADEM.286 
ADEM.287 
ADEN.288 
ADEI<'.289 
ADEfo1.290 
ADEM.291 
ADEM.292 
ADEM.293 
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O\i(~I'lay ADnl Block: ADEt-l Qua I i fie r: ADEI4 ( 12) 

, uti? <1I1<lC I (» PUt R!%Wl.CH@STS.R!DAL . Save response code ADEN. 29L~ 
1 Olj 5 <rnaclo> GEl H!%Wl.CH@DtD.H!DAL ADEM.295 
1062 <maclo> GE I H!%W2.CR@SID.R!DAL ADEM.296 
106/ <iliac 10> pur R!%W2.CR@DID.R!OAL .Swap sid and did ADEM.297 
1 (l / I~ <m<lcro> pur R!%Wl,CR@StD,R!DAL ADEN.298 
1101 <rrwc 1(1) SEND R!DAL . Send response to cpu ADEM.299 
1 1 1 ') n7';O()U / ( I ( ) () l)( 16 P =- ADEM ADEM.300 



1\1 il f.1 
0'. (' I' I elY I\[Hf.1 

1 1 1 7 

11ll 

11 ?I> 

11.31 
113.3 
11110 
1 111;) 
1 IIJ 7 
1 1 ') 1 
I I') () 
116() 
116') 
11 () 7 
I I 711 
I I 7() 

I?U6 
1;:(11 
1217 
1 ?2() 
1~21 
1223 
I ?21( 

122/( 
I?');> 

1;>36 

<lIIil C 1 () -. 

<11I(IC 1 (I> 

01000 r
) 1)21J1132 

<milCI(» 
01!l0(}rj ()?11113? 

<[lIlIC 1 () > 
010UO') 112111132 

<mile 1 (» 
n I no 1 () 112 111132 

<III,IC I'C)' 

o IUU I(i 11?1111.32 
<mile r :)'> 

o IOU 1(1 (1(-,11 11 ~? 
<lIIaCrtl~' 

(71)16() 
<rnac r ():' 

0101 11/ 
<mile I (» .. 

() I (lOW) II?II!';: .3 
U 712t)() 

<"tile I II: 

<lIIdC II)' 
(12()11111 (11')!)!1() /177716 
() ;:' 1I1I'I 1 
()llp)(I() /()(llll)()() ()?IIIIIj() 

lOP AI'f>lL 2.1(0')/1')/81) U7/06/8711:511:59 
B I 0 c k: AD Fr-l Qua I i fie r : AD E f>1 

) 
***********H********~****** 

* 
~**************************************** 

* H-
NSC interface request 

* *-

* 
************************************************************************ 

NSCH-

* Bralletl per tile request type. 

* 
* 

GEl R!%WI,CR@CFN,R!DAL .Request type 

$Ir (R!%Wl 

I\! IC CR$RD 
$ E L S ElF ( R ! %W 1 

H!FC = CR$RD 
$ELSUF (R!%Wl 

R1FC ::: CR$RD 
$ E L S LI F ( R ! %W I 

H1FC = CR$WRT 
SEl S[I F (Rl%Wl 

H 1 F C = C R $ \v R T 
$ELSEIF (Rl%Wl 

I{ 1 FC = cn$wln 

CH$RD) 

CR$RDH) 

Cn$RD2) 

CR$WRT) 

CR$WRTH) 

. I f read 

.If write 

.»»> 0 

$ElSEIF (Rl%Wl 
P = FlJNCl ION 

$ELSEIF (Rl%Wl 

CR$WR12) 

CR$OPN),OR,(R!%Wl 

CR$ALP),OR,(R!%Wl 

CH$CLS) • If open/close 

CR$RLP) .If assign/rei 
P = FUNCTION 

$FLS[ 
Rl%WI = CH$CFN 
P = UCEHH 

$ENOIF 

.If invalid request 

.Response code 

.««< 0 

Sea rcll fo,. ttJe a s soc i (l ted tCl b t e ba sed on tile eha line I numbe r, 
OWIlC r, and pa til nurnbe r. 

GEl 
H!NArCH 

H1PotNI 

H 1 f>1A TCII, CH@CIIN, H 1 DAL . Clla nne I numbe r 
Hlfv1ArCH & 0'177776 .Even numbered side 

NSC PAC 1\ 

('aye 34 
( 13) 

ADEM. 30~ 
ADEN.303 
ADEf>1. 30!1 
ADEN.305 
ADEN.306 
ADEN.30? 
ADEN.308 
ADEN.309 
ADEM.310 
ADEM.311 
ADH1. 312 
ADE~1. ~ I 3 
ADEM.3111 

$IF 
ADEN.315 
ADEM.316 
ADEM.317 
ADEM.318 
ADEM.319 
ADH1.320 
ADEM.321 
ADEN.322 
ADEN.323 
ADEM.3211 
ADEN.325 
ADEf>1.326 
ADEM.327 
ADEM.328 
ADEN.329 
AOEM.330 
ADEN.331 
ADEM.332 
ADEM.333 

$ENDIF 
ADEf>1. 334 
ADEM.335 
ADE~1. 336 
ADEN.337 
ADEN.338 
ADEM.339 

ADEM.340 



AIJLH 
OV(~l'lay ADH" 

L~111 <f(lClC I ()" 
12'13 072~~O I 

1211'1 1031 17 

12'15 <nWCI(» 
1253 <m,lC 10> 

126() 072112 
1261 1031()? 

1262 <macro> 
1?7O <maclo> 
1275 072155 
1276 10306S 

1277 <macro> 

130'1 <mClCIO'> 

13U(i 0100S'1 024/123 
1310 n7126S 
1311 <mClcro> 

1311 <macro> 

1315 01(JOU() U~~511111) 

1317 <macro> 
1320 (l1()O1!1 ()251111O 
1322 <mile to> 

1322 QUEUE 
1322 002nUO ()OO()()() 

13211 O2(l11311 ( I?IIOOII 
13?6 <macru> 
1331 <nlllC I'()'> 
13 3,~ 003 (H)fJ 

13311 <macro> 

13 /1? <mel c ro> 

131111 <lllilC I (),> 

lOP APML 2.1(05/15/87) U1/06/87 11:54:59 Page 35 
Block: ADEM Qual ifier: ADEM (14) 

GET R!POINT,NF@CHQ,R!POINT 
R = FIND .Find channel table 
P = NOPAHI, A # () 

GEl 
GET 

R!MAfCH,CR@OWN,R!DAL .Owner identification 
R!POINT,NC@OPN,R!POINT 

R = FIND · Find open channe I tab Ie 
P = NOPAHI, A # 0 

GET 
GET 

R!MATCH,CR@LP,R!DAL .Logical path number 
R!POINT,NO@PTH,R!POINT 

R = F I NO .Find logical path table 
P = NOPATH, A # 0 

GET A,NP@TRM,R!POINT 

SIF (A # 0) 

R!%Wl NSCSIRM 
P = UCERR 

SENDIF 

SIF (R!FC = CRSRD) 

· If path terminated 

.If read 

I{! PO IN T 
SELSE 

R!POINT 
SENDlr 

R!POINT + NP$READ .Read side table 

R!POINT + NP$WRITE .Write side table 

11-

I=::O 
ru DY = R! DAl 

.»»> 0 

.««< 0 

.»»> 0 

.««< 0 

ADDRESS R!DZ,NP@PAK,R!POINT .Pacl,et queue address 
RKEHN HPUT . Queue packet 
I --= 1 
GET A,NP@BSY,R!POINT 

SII (A = 0) · I f task not busy 
.»»> 0 

A()[)HESS R!%W1,NP@PSH,R!POINT .Wait queue address 

ADEM.3ln 
ADEM. 3l~2 
ADEM.343 
ADEM.3LI4 
ADEM. 3/~5 
ADEM.346 
ADEM. 3/17 
ADEM. 3118 
ADEN. 3/19 
ADEt-1.350 
ADEM.351 
ADEM.352 
ADEM.353 
ADEM. 3511 
ADEM.355 
ADEM.356 
ADEM.357 

SIF 
ADEt-1. 358 
ADEM.359 
ADEM.360 

SENDIF 
ADEM.361 
ADEM.362 

SIF 
ADEM.363 
ADEM.364 
ADEM.365 
ADEM.366 

SENDIF 
ADEM.367 
ADEM.368 
ADEM.369 
ADEM.370 
ADEM.371 
ADEM.372 
ADEM.373 
ADEM.374 
ADEM.375 
ADEM.376 

$IF 
ADEM.377 



1\1) I r" 
(1\ t ~ t' lilY 1\ [If H 

1 3/j f 
1361 

1361 

1363 
1363 
1)6') 

13()6 
1366 
1311 

1 :3 7~) 

13fl 

11117 

III;! 1 
11123 
111?11 

111?11 

11131 
1113? 
1113 I 
111 1,1 

111111 
1/1 11£1 

<ilia C t () ~> 

<mil C I't) > 

n l')(l()(l /!lllnOI16 

0100011 (J;'lllj2) 
0713112 

n l IH)()(1 ;n(}(IU(lr) 

<1It;ICrU" 

<miler'i» 

<'ITIdCtO> 

',111,1 C t () '. 

U10()11 () 214/1;? 3 
n 71 11UO 

<1It;1C I',» 

</fI;IC r (» 

<rll;IC r (» 

</fIilC r IJ > 
<fIIZlCI ()'. 

·'III<lCI () , 

<1lI;\C I(),'· 

<' m;lc I () > 

()2 14
'
4lI0 

-Ii' 

* 
NOPATH 

* 
* 
* 

lOP APML\2.1(U~/1~/81) 1l1/U6/8711:511:'.)9 Page 36 
Block: ADEM Qual ifier: ADEM (15) 

POP 
SENDIF 

P :c ADEt-l 

R! %Wl, 0 

.««< 0 

No entr'y found for this channel, owner, and logical path. 
Hetllrn an error response. 

* 
R!%Wl = CRSCHN .Response code 
P = UCEHR 

For open, close, and assign and release logical path 
functions, queue the message for processing by the FNSC 
overlay. 

ADE"1.378 
ADEM.379 

SEND IF 
ADEM.380 
ADEM.381 
ADEM.382 
ADEM.383 
ADEM.384 
ADD.,. 385 
ADEM.386 
ADEM.387 
ADEM.388 
ADEM.389 
ADH1. 390 
ADE"'.391 
ADE"1. 392 

FUNCTION * 
ADEM.393 
ADEM.394 

R!POINT NSCPACK 
GEl A.NF@QHD,R!POINT 

$IF (A = 0) 

CHEATE FNSC,(R!POINT) 

SIF (A # 0) 

R! %\-11 = CR$OUT 
P = UCERR 

StNDIF 

PUI R!DAL.NF@QHD.R!POINT 

SELSE 
GLI R!%Wl.NF@QTL.R!POINT 
I'U I R!DAL.DA@LNK.R!%W1 

SENDI' 

PUI R!DAL,NF@QTL,R!POINT 
S TOfU O,DA@LNK.R!DAL 

.Message queue 

· If no messages queued 
.»»> 0 

.Create NSC function processor 

· If c rea te fa i led 
.»»> 1 

.Response code 

.««< 

.Pointer to first entry 

. LC'I s t entry 
.Link to new entry 

.««< 0 

. Po i nte r to last entry 
· C I ea r link 'Wo rd 

ADEM.395 
ADEM.396 
ADEM.397 
ADEM.398 

SIF 
ADEM.399 
ADEM. 1100 
ADEM .110 1 

SIF 
ADE"1.402 
ADE"1. 1103 
ADEM.IIOll 

SENDIF 
ADEM.lI05 
ADEfvI.1106 
ADEM.407 
ADEM.408 
ADEM .l109 
ADEM. 111 0 
ADEM.lll1 

SENDIF 
ADEM.1112 
ADEM.413 
ADEM. '114 



AlJi ,., lOP APML 2.1(05/15/87) 07/06/87 11:54:59 Page 37 
OVi'I'lay AlJlf.1 Block: ADEM Qual ifier': ADEM (16) 

(ll')oun /(l()OnO(i p ADlM ADEM.415 



AI iI I-I 
(l\,'r'I,IY Allfl,1 

1l1~2 
lll r)? 
111 f) II 

11161 

1116') 
1/166 
1/167 

1/16 I 

11171 

1/172 
1/171 

<maCro> 
<lIrClCI(» 

<rrrClCI():> 

(ll(IUU(1 
IlLl Hl(}(l 

<'nI;\CIO> 

<macro> 
<rrr;ICr(» 

Ul (IOU 1 
no lOO! I 

-It

* 
* 
* 
FIND 

lOP APML 2.1 (()~)/ 1')/87) 0 I /()6/8 7 11: ~/I: ~)9 P,lye 38 
Block: ADEM Qual ifier~: ADEM (17) 

F illd table. ADEI'1. It 1 I 

R!I'OINI 
R! t-1A lCH 

* 
SUN r II 

GEl 

Sir 

A = 0 
EX I r 

SENDIF 

Gll 
SENIH I L 

A =-= 1 
EXIT 

END 

First table address 
r~a tctl va I ue 

(H!POINT = 0) .Until all entries scanned 
R! %Wl , NC@CIIN, R! PO I NT . Ma tct. va I ue 

(R!%Wl = R!MATCH) . If matching entry 
.»»> 0 

.Return success 

.««< 0 

H!POINT,NC@LNK,R!POINT .Next entry address 

. Return fa i lure 

ADEM. L418 
ADEt~. 419 
ADEM.1420 
ADEM.421 
ADEf~. 422 
AOEM.1423 
ADEN .1'2L, 
AOEN.lt25 
ADEt-1. 426 

SIF 
ADEM.Ll27 
ADEM.1428 
ADEI~. It29 

SENDIF 
ADEI~. L,30 
ADEM. LI31 
ADEI~. 432 
ADEM .In 3 
ADEM.143 14 
ADEI-l,LI35 
ADH1. LI36 
ADEM. L43 7 
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( 18) 

(1\ ~~AC T I VE 1 ,), 
L. 6 D 12 : 6 

()\ %B 1 : II [) II: 27 B 5:35 B 10: 12 B 10: 15 B 11 : 6 B 11 : 15 B 11 : 31 B 
12 : 7 B 15 : 5 B 16 : 1 B 

U), %EX I,: 38 [) 'I: 38 6: 8 D 6: 8 6: 17 D 6: 17 6: 31 D 6: 31 
8:22 D 8:22 9: 10 D 9: 10 11 : 12 D 11 : 12 11 : 30 0 11 : 30 

12 : 6 D 12 : 6 15 : 1 D 15 : 1 15: 2LI D 15: 21. 
ox %FEI 2: 112 [) 7: 17 8: 31 

HI %G81 twr·, $APlEXT 2: 13 F 2: 13 
linn %CBU~EG $APfEXT 2: 13 

(I %htRNEL $APfEXT I. : 7 D LI : 7 B 4: 11 D 4: 11 B 6:28 D 6:28 B 14:36 D 14:36 B 
l\>< %LSPI 3 : 1 D I,: 6 
ox %PUNI I,: 33 [) I,: 33 10:22 D 10:22 
0)( % lin 11:36 [) 11 : 36 
( 1'-( %lR2 11:36 0 11: 36 
() ,'( %TIO 11 : 36 0 11: 36 
(I '( %lRI, 11: 36 D 11 : 36 
ll'< %IR5 11: 36 D 11 : 36 
()X %lRAC 11:36 0 11 : 36 
n>< %rVNr 11:36 D 11 : 36 
u>< X,UCT 3 : 2 D 10:21 10:25 

177F71 AD$NODEH $APlEXT 6: 8 6: 17 8:22 9: 10 11 : 12 15:24 
2U AD@HC@N $APlEX f 12: 6 12 : 6 F 
1 " J AD@nc@p $AP r EX r 12: 6 F 12: 6 

(l AD@RC@S $APTEXT 12 : 6 12 : 6 F 
36 CII$CN $APIEXT 7:38 
II ~) CH$NS $APTEXT 8: 7 

1 COHQ,!'\C@'N $Af'TEXl 9: 6 9: 6 F 
(l COHtMc@J> $AP 1 EXT 9: 6 F 
U COHQ/\C@S $APIEXT 9: 6 9: 6 F 
2 COR@I[ $APfEXf 8:32 8:37 
(I COI\@11l $APfEXT 8:32 

5n COH@N[ $APTEXT 8: 3 1, 

1 COH@OT@H $APl EXT 9: I, F 9: 7 F 
1 COH@Of@N $APlExr 9: II F 9: 7 F 9: 7 
u COII@OI@P $Ap r [Xl 9: I, F 9: 7 F 
1 COHour@s $AP 1 EX 1 9: II F 9: 7 F 9: 7 

131771 COIWOI @:( $AI'I [Xl 9: II 
371' COH@OI{@f.I $API£XT 8:38 

10 COR@OH@N $APIEXf 8:38 
(l COI\@()I{@P $AP 1 LX f 8:38 

1lJ CO/(@OH(,'S $AP 1 EX 1 8:38 8:38 F 
111 CI'I@Aq@J> $APTEX T 'I: 6 
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( 19) 

IIU CI,$AL P $APIEXI 13:28 
'-) CH$CIN $APlEXI 13: 3 1 
II CR$CIIN $AI'IEXl 10: 1 L~ 11 : ~ 15: 11 
II CR$CLS $APIEXT 13:26 
I CH$r~SC $APrEXl 10: 11 
3 CR$OI'N $APIEXr 13:26 

11 CR$OllT $AP TEXT 1 1 : 11, 15:28 
5 CR$IW $APTEXr 13: 11~ 13: 15 13: 17 13: 19 11,: 2~ 
7 Cf\$f\l>;~ $APrEXl 13: 18 
() Cn$rWH $APTEXT 13: 16 

111 CI\$RL P $APlEXl 13:28 
1(1 CR$\-ml $API E Xl 13:20 13: 21 13:23 13:25 
Ie' CR$\IIU 2 $APIEXT 13: 211 
11 CH$\m III $Af'TEXT 13:22 
Hl CH@CFN@N $AP/EXl 13: 11 1 3 : 11 F 
13 CH@C.N@P $APTEXI 13: 11 F 1 3 : 11 

() CI\@CIN@S $APIEXT 1 3: 11 13: 11 F 
77 CR@CIIN@H $APIEXT 10: 211 13: 39 
6 CI{@CIIN<2N $APIEXT 1 n: 21, 13:39 

12 CIWCIIN@P $APTEXT 10: 21, f 10: 211 13 39 F 13:39 
12 CH@Clltl@S $APlEXT 10:24 10:24 F 13 39 13:39 F 
2(1 CR@DIDfN $APIEXr 12: 2 12 : 2 F 12 L, F 
1(1 Cf{@D IU@p $APIEXT 12: 2 ~ 12: 2 12 4 F 12: 4 

() Cf{@[) I D@S $AP I f X T 12: 2 12: 2 F 12 4 F 
7 CR@IOP@H $APIEXT 10: 8 
3 CR@IOP@N $APTEXI 1 U: 8 10: 8 F 

1 ') 
i. Cf<@IOJ>@p $APTEXl 10: 8 r 10: 8 
f CR@IOP@S $APTEXT 10: 8 10: 8 F 

'371' Cf\@l P@H $APTEXr 11~ : 10 
1(1 CR@Lf'@N $APrEXl 111: 10 
31 CR@I.P@!' $APrEXT 111: 10 I 111: 1 (I 
II! CR@I.P@S $AP rEX r 111: 10 11,: 10 F 

CI,@O\/NC'N $APl EX T 111 : 5 111 : 5 F 
1;' CR@O\IN@P $APlExr 1 LI : 5 F 11, : 5 

!J CR@O\/N@S $APIEXT 11, : 5 11, : 5 F 
;>() CI<@S Il)(iN~ $APlEXI 12 : 3 12 : 3 F 12 5 F 
11 CH@S I D@P $APIExr 12 : 3 r 12 : 3 12 5 F 12: 5 

lJ CR@SID@S $APIEXI 12: 3 12 : 3 F 12 5 F 
1 7 i CH@S I S@I,' $APIEXI 12 : 1 

7 CR@S I scm $AI'IEXI 12: 1 
13 CH@srs@p $APTEXI 12 : 1 12: 1 
11 CP@SlS@S $APTEXI 12: 1 
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(20) 

17 76l)( I CR@S I S@)( $APTEXT 12 : 1 
10 CXCItN@N $APIEXT 7: 16 7 16 F 
12 CXCItN@P $APTEXT 7: 16 F 7 16 

0 CXCHt~@S $APTEXl 7: 16 7 16 F 
17 CXKIC@N $APTEXT 7 : 8 

II CXHC@N $APTEXT 7 : 8 
13 CXhFC@P $APIEXT 7 : 8 F 7 : 8 
1 II CXhFCGS $AP I U( f 7 : 8 7 : 8 F 
20 DA@DID@N $APfEXI 5:20 5:20 F 
10 DA@DI[)@P $AP f EXT 5:20 F 5:20 

0 DA@DID@S $APTEXT 5:20 5:20 F 
:)77 DA@DII@I·1 $APTEXT LI: 17 

10 D/I,@(),II @N $APTEXT II: 17 
10 DA@[)II @P $APTEXT II: 17 F II: 1 7 
10 DA@[) I L@S $APTEXT II: 17 It: 1 7 F 
20 DA@LNh@N $APTEXT 15: 37 F 15: 112 F 

U DA@LNh@P $APIEXT 15: 3 7 F 15: Lt2 F 
n DA@LNh@S $APIEXT 15: 37 F 15:Lt2 F 
II DA@TFC@N $APTEXT 5:39 5:39 F 

13 DA@lIC@P $APfEXT 5:39 F 5:39 
0 DA@I FC@S $APTEXT 5:39 5:39 F 

10 DA@J I P@N $APTEXT 5:26 5:26 F 
12 DA@r I P@P $APIEXT 5:26 r 5:26 

0 DA@r I P@S $APTEXT 5:26 5:26 F 
377 DA@fTY@11 $API EXT 5: LIO 

10 DA@T TY@N $APTEXT 5: LIO 
12 DA@TIY@P $APfEXT 5:LtO F 5: 110 
1(1 DA@TT'/@S $APTEXT 5:Lt(l 5:LtO F 

OX DY 3 : 3 D II: 10 4: 15 6:26 14: 31t 
0>( DZ 3 : 4 0 4 : 6 6:27 14:35 
OX EITB 3 : 5 D 10:36 
() >< ESWP II: 11 D 4: 11 

55 F$CREATE $APTEXl 6: 8 6: 17 8:22 9: 10 11 : 12 15: 211 
2 F$por $APfEXf 6:31 11 : 30 15 : 1 

27 ~ $rWAL $APIEXT II: 38 
311 F$SEfm $APTEXT 12 : 6 
77 FEI@CO@r-1 $APTrX f 7: 211 

6 rEIQlCO@N $AP r [Xf 7:24 7 211 F 
1 FE I@CO@P $APHXl 7: 2LI F ., 211 
1 IEI@CO@S $APrEXl 7: 211 7 211 F 

377 FE I@CI@I'1 $AP J EX r 7:35 
10 rEWcr@f~ $APTEXT 7:35 
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(21 ) 

U I E I ~o)C I@P $APTEXr 7:35 
Hl I [l(2e I@S $APIEXI 7:35 1: 35 F 

I r E WI [ $APIEXT 7: 17 7:23 
? IEI<..}LII $APTEXT 7: 17 

IE 1001 @H $AP T [Xl 8:21 
F[I@()I@N $APTEXI 8:21 8:21 

() I L I(}CH@I' $APIEXT 8:21 
3 I [I@OI@S $APfEXT 8:21 8:21 

~) ( I F [ I(])()N@N $AI'I EXT 8:31 8: 31 F 
FEl0oN@P $AP I EX f 8:31 F 8: 31 

() F [ I (TlON<..i:lS $APfEXT 8:31 8:31 F 
(I' HGI r I! : 7 D 4: 7 
(I" "PU r 6:28 0 6:28 111:36 0 14:36 
3 I@Cl)(;U $API EX l 8: 5 

1 :3 I ONCor~ $APTEXT 7: 19 
fl' IUCIO 3 : 6 0 10: 36 
() hf$CONC $APrEXT 7: 11 7: LIO 8: 9 9: 3 
1 I\F $ctWC $APIEXT 7: 11 

(J 1·1101' $APTEXT 10: 13 
;'() NCC1'C~11 r~@N $AprEXT 11: 8 17 : 8 F 

1 r~C@CIIN@P $AP I EX I 17 : 8 17: 8 
n UC@CIIN@S $APrEXl 1 7 : 8 1 7: 8 F 

20 NC@UIl\@N $Api EXT 1 7: 17 17: 17 F 
0 NC@LNh@1' $APTEXT 1 7: 17 F 
U NC@Ulh@S $AP T EX r 17: 17 17: 17 F 

20 NC@OI'N@N $APIEXT 1/1 : 6 111 : 6 F 
3 NC@Of'N@1' $Ap T EX r 111 : 6 F 1/1 : 6 
() NC@OI'N@S $APTEXT 1tl: 6 11~ : 6 F 

?(I NF@CIIQ@N $ApTExr 111 : 1 11~ : 1 F 
0 NF@CIIQ@P $API EXT 111 : 1 F 
() NF@CIIQ@s $APfEXT 1/1 : 1 1 II : F 

20 rn@QIID@N $AP TEXT 15:20 15:20 F 15 33 F 
1 Nf@QIlLJ@P $APIEXT 15:20 15:20 15 33 F 15: 33 
() IIF@QIII)@S $ApIEXf 15:20 15:20 F 15 33 F 

;YO fH@QII@rl $AI' T EXl 15:36 15:36 F 15 I~ 1 F 
2 rlf@OII@f' $APflXl 15:36 I 15:36 15 III F 15: l~ 1 
(I rH@OI [@S $APT[XT 1'.>:36 15:36 F 15 til F 

2U rH@1 PhON $AP I EX 1 5:31 5: 31 F 
3 tH@II'F@1' $AI'TEXT 5:31 5:31 
II rn@1 Ph@S $APTEXI 5: 31 5:31 F 

?(l IW@f'III@N $APIEXT 111: 11 111: 11 F 
:3 fWO)l'fIl0'P $APTEXT 111: 11 I 111 : 1 1 



A\li ~1 lOP APML 2.1(05/15/81) 07/06/87 11 : 5LJ: 59 Page 43 
(22) 

II rWQlP11I@S $APTEXr 1 LJ : 1 1 lIt: 1 1 F 
0 NP$R[AD $APTEXr 14:26 

lLt N p$~-IR IT E $APrEXT 5: 3LJ 1 LJ: 28 
1 NP@BSY@I·l $APTEXr 111: 38 
1 NP@BSY@N $APTEXT 111: 38 111: 38 F 
2 t~P@BSY@P $APTEXT lIt: 38 F l1J: 38 
1 I~P@BSY@S $APTEXT 111: 38 llJ: 38 F 
5 NP@PAh@P $APIEXT 14:35 

10 NP@PSH@P $APTEXT lI.: IJ2 
1 NP@lHM@N $AP I EX I 1 LI: 15 111: 15 F 
2 NP@lR~I@P $APTEXT 111: 15 F 1l.: 15 
0 NP@TRM@S $AP rEXT 14: 15 14: 15 F 

54 NSC$TRM $APTEXT 1 LI: 19 
0)< NSCPACK 3 : 7 0 5:30 13:42 15: 19 
OX O$ADEM 1 : 4 D 1 : 4 
OX O$CONC 3 : 8 0 7:41 
OX O$ENDCON 3 : 9 0 8: 1 
OX O$FNSC 15:24 0 15: 21J 
0:< O$NIDEND 9: 10 0 9: 10 
OX O$NSC 3: 10 0 8: 10 
OX O$NSCEND 3: 11 0 8: 12 
O!~ o$Try 6: 8 0 6: 8 6: 1 7 0 6: 17 
OX O$UCSHL 11 : 12 0 11 : 12 

17 OV@NUI'I@N $APrEXT 1 : LJ 
1 OV@~f YP@N $AP I EXT 1 : 4 
0 PT$HUH $APTEXT LJ: 33 10:22 

113 RQ$hERN $APTEXT LI: 29 
116 RQ$NPAK $APrEXT IJ:26 
1211 RQ$Tl Y $APrEXT 11:20 
106 RQ$IJCHN $APTEXT 4:23 

11 Sr'I@FST@N $APTEXT 1 : 4 
7 S~I@NlJl'I@N $APIEXT 1 : 4 

61 TF$UCHl $APTEXT 11 :36 
3 rIF$DC $AP fEXT 6: 16 
4 I H$RC $APIEXT 6: 1 

52503 llC$NAM $APTEXT 10:22 
10 llC@CIIN@N $AP I EXI 10:28 10:28 F 

0 IJC@CIIN@P $AP1EXT 10:28 F 
0 lJC@CIIN@S $AP TEXT 10:28 10 28 F 

20 lJC@FOR@N $APrEXT 10: 30 10 30 F 
2 lJC@FOR@P $APrEXT 10:30 F 10 30 
0 LJC@FOR@S $APrEXT 10:30 10 30 F 
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(23 ) 

?U lJC@FSI@N $APTEXr 10:25 10 25 F 
? lIC@~ S T@P $APIEXT 10:25 F 10 25 
() lJC@IST@S $APfrXl 10:25 10 25 F 

2ll lIC@NAt-1@N $APTEXT 10:21 10 21 F 
I) llC@NAf.l@P $AP1EXT 10:21 r 
() lJC@NAr·l@S $AP1EXT 1U:21 10: 21 F 
II lIC@PSQ@P $APTEXT 11: 29 
6 lJC@HQQ@P $APTEXI 11: ?O 

72 IJN$O I Sk $APTEXT 10: 1~2 
13 IJN$I I L E $APTEXT 1 1 : 2 
III IJN$PI\ I N I $AP1EXT 10: 38 
71 IJN$Ti\PE $APTEXT 10: Ill) 

() "\ IJ N I [) 3: 12 () 5: 11~ 5:21 
II ur $tlIH" $APTEXl 5: til 

1 1 IJ I@OUI@1' $APfEXT 6:21 
111 ur@PoP@p $APTEXT 6: 30 

II,,, IJ1Tt' 3: 13 D 6: 1 

Syr·1BOI qUALIFIER IS ADEM 

U SCONST 9: II () 9: II F 9: 7 D 9: 7 F 9: 7 15:42 D 15: 112 F 
Illl? $I\ECORG 2: 13 D 2: 13 F 2: 14 2: lit D 2: 15 2: 15 D 2: 16 2: 16 D 

2: 17 2: 17 D 2: 18 2: 18 D 2: 18 F 2: 19 2: 19 D 2:20 
2:20 D 2:21 2:21 D 2:22 2:22 D 2:23 2:23 D 2: 211 
2: 21~ D 2: 211 F 2:25 2:25 D 2:26 2:26 [) 2:27 2:27 D 
2:28 2:28 D 2:29 2:29 D 2:29 F 2:30 2: 30 D 2:31 
2:31 [) 2:32 2:32 D 2:33 2:33 D 2: 311 2:34 D 2: 35 
2: 35 D 2:36 2: 36 D 2:37 2:37 D 2:38 2:38 D 2:39 
2:39 [) 2:39 L,: 38 6: 8 6: 17 6: 31 8:22 9: 10 

11 : 12 11 : 30 12: 6 15: 1 15: 2LI 
() %NP 1 : I, 2:29 [) 

1130 %P 1 : II 2:29 D 2:29 
111() o;.S 1 2: 13 2: 111 0 4: 17 5 20 5 21 5 22 5 26 5 31 

5:39 5: 110 6: 1 6 2 7 8 7 16 7 2 I~ 8 31 
10: 8 10: 211 10:25 10 30 10 36 11 21 1 1 26 11 27 
12 : 1 12: 2 12: 3 12 4 12 5 12 6 13 11 13 39 
111 : 5 14 : 6 1 II: 10 1 II 11 14 15 111 38 15 20 15 33 
15:36 15: 111 17 : 8 

111 1 %S2 2: 13 2: 15 [) 

Ill? %S3 2: 13 2: 16 [) 

1113 %SII 2: 13 2: 17 [) 

11111 %S5 2: 13 2: 18 [) 
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Qua I i fie r: ADEM (24) 

1115 %11 2: 19 [) 

I~ 16 %T2 2:20 D 
1117 %13 2:21 D 
1120 ~b TIl 2:22 [) 

1121 %15 2:23 [) 

1122 %T6 2: 2/1 [) 

1123 ~)Hl 2:25 [) I~ : 1 7 4:20 4:23 4:26 II: 29 5: 1/1 5: 18 
5: 19 5:20 5:21 5:40 6 : 1 6:30 6: 31 7: 19 
7:22 1:25 8: 3I~ 8:36 8: 39 9: 6 9: 9 10: 8 

10: 11 10: 13 10: 14 10:21 10:22 11 : 5 11 : 14 11:22 
11 : 23 11: 25 11: 29 11:30 11 : 36 12 : 1 12 : 2 12 : 5 
1 3 : 11 13: 14 13: 16 13: 18 13:20 13:22 13:24 13: 26' 
13:28 13: 31 1L~: 19 14: 1/2 15: 1 15: 11 15:28 15:36 
15:37 17 : 8 17: 11 

II?ll (t~H2 2:26 [) 7:20 7:22 7:24 7:29 7:34 8: 2 8: 13 
8:21 8:36 8:38 9: 1 11 : 20 11 : 21 11 : 23 11:26 

12 : 3 12: 4 
1125 %H3 2:27 D 
1126 %\-111 2:28 [) 

1127 ~Z.'rI5 2:29 [) 

6 A[)H! 11 : 4 [) I~: 39 6: 10 6: 19 6: 32 11 : 13 11 : 31 12 : 7 
15: 5 16: 1 

:)12 Al\fHN 4:30 7 : 7 0 
1133 CItN 2:33 [) 10: 211 10:29 10:36 10:38 10:40 10:42 11 : 2 

11 : 36 
113 () DAL 2: 30 D 4: 15 4: 17 4:38 5:20 5:26 5:39 5:40 

6: 8 6: 17 6:26 7 : 8 7: 16 10: 8 10:24 11 : 12 
11: 25 11:26 11:28 11 : 36 12 : 1 12 : 2 12 : 3 12 : 4 
12: 5 12: 6 13: 11 13:39 14 : 5 14: 10 1/1 : 3/~ 15:33 
15:37 15:41 15: 112 

1132 FC 2:32 [) 5:39 6: 7 6: 16 7 : 8 7: 11 7:40 8: 9 
9: 3 13: 15 13: 17 13: 19 13: 21 13:23 13:25 14:25 

1/152 flrW 111 : 2 111 : 7 1 II: 12 17 : 6 0 
7~) 7 lourw 10:29 11 : 19 D 

1 '~66 ~ UNCl ION 13:27 13:29 15: 18 0 
11'11 '·IAICI! 2:39 D 13:39 13:40 111 : 5 14: 10 17: 11 

1 363 NOPA/II 1/1 : 3 III: 8 1/1: 13 15: 10 0 
1117 NSC 'I: 27 10: 12 13 : 7 D 

66 NtH DAt 'I: 37 [) 5:32 5: I~ 1 6: 9 6: 12 6: 18 7: 12 9:20 
II :3~) OIW 2: 35 [) 7: 16 7:22 7:29 8: 5 8:22 8:36 9: 1 

9: 10 
'131 OVt 2: 37 D 7:33 7:/41 8: 1 8: 10 8: 12 8:20 8:22 
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Qualifier': ADfM (25 ) 

IIIIII 1'0 I N I ?:38 () ') : 3() 5: 311 13: 1!2 1L1: 1 11! : 6 11! : 1 1 
1/4 : 1') 14:26 1 i! : c.8 1l4: 35 14:38 14: il2 15: 19 15:20 
15: 2 i l 15:33 15:36 15: III 17 : 7 17 : 8 17: 17 

1 32;' qUUJl 5: 3~) 1il: 32 0 
601 SHU l il: 2il 1 () : 7 0 
II') II fBI 2: 3/1 [) 7: 17 7:23 7: 2 i l 7:35 8:21 8: 31 8:32 

B: 37 8:3B 9: il 9: 6 9: 7 10:25 10:27 10:28 
10:30 11: 20 11 : 29 

I! 31 r 1 Y 2:31 [) 6: 2 6:27 6: 30 
71 I 1 Y I () i!: 21 5 : 7 0 

1136 IYPE 2: 36 [) 7:35 7:38 8: 7 
]()2:; lJCEf~H 1 (): 1 5 11 : 6 11 : 15 11 : 35 0 13:32 1 il: 20 15: 12 15: 29' 
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( 1 ) 

() OVlHLAY AMSG AMSG.4 

GO",NENT 'Gopyr i gtJt (G) Gray Resea ret!. I fie., 1984' OVERLAY 



AI 1::)(~ 
0\ " r I ely Af·1S(; 

1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
It20 
1121 
1122 
1123 
11211 
1125 
1126 
1127 
1130 
1131 
1132 
1133 
113 11 
1135 
1136 
1131 
Illp) 

11I1 1 

'1'12 
IIIL3 
11III1 
1116 

%Sl 
%S2 
%S3 
%S4 
%S5 
%Tl 
%12 
%13 
%T4 
%15 
%16 
%H1 
%H2 
%H3 
%HLI 
%W5 
DAt. 
MB 
MD 
ME 
t-1G 
tolH 
~11 
MJ 
t-1K 
r'IL 
t-IM 
t·1N 
tol0 
MP 
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Block: AMSG Qualifier: AMSG (2) 

****************** 
* 

J*************************************** 
* 

* 
-II-

AMSG: 

* .If-

* 
* 

lor Inter'-processor message Demon process * 
* Controls messages fr'om other lOP's needing immediate 

care. ACOM handles the big, MOS resident messages. * 
ACOM Clnd AMSG have exclusive lise of Register's MA - Mil * 

* 
************************************************************** 

REGDErS 

EQllALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EqUALS 
EQUALS 
EQUALS 
EQUALS 
EqUAlS 
EQUALS 
EQUALS 
FQIJALS 
EQUALS 
EQUALS 
EQUAlS 
[QUALS 
[qllAI S 
EQUALS 
EQUAlS 
EQUALS 
EQUALS 
EQUALS 

, ,(DAL,MB,MD,ME,MG,MH,MI ,MJ,MK,ML,MM,MN,MO,MP,MDAL, 
DCB,NUM,LNO,LN1) 
$REGORG 
$I{EGOHG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$HEGOHG 
$BEGOHG 
$HEGORG 
$BEGOHG 
$FUGORG 
$HEGOHG 
$HEGOHG 
$BEGOBG 
$BEGORG 
$REGOHG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$HEGORG 
$HEGOBG 
$nEGOBG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$HEGOHG 

A~ISG. 5 
AMSG.6 
Ar~SG. 7 
At~SG. 8 
Af'ISG.9 
Af~SG. 10 
At'ISG.11 
AMSG.12 
At-1SG.13 
AfolSG. 11~ 
At-1SG.15 
AMSG.16 

$REG 
$HEG 
$HEG 
$HEG 
$HEG 
$HEG 
$REG 
$HEG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$BEG 
$BEG 
$REG 
$REG 
$BEG 
$BEG 
$REG 
$REG 
$REG 
$BEG 
$REG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



Alhe; 
(h (' I' I ClY MISG 

11 1,6 f>1DAL 
11 1,7 DeB 
II ~) II NUf.1 
II ~) 1 LNO 
11~2 LNt 

1130 MF 

E QU!\I S 
EQIIAI S 
EQUALS 
EQUALS 
EQUALS 

EQUALS 

EX r 
EXT 
EXI 
EXT 
EXI 
EXI 
EXI 
EX r 
EX r 
EXT 
EXT 
EXI 
EXI 
EXT 
EXI 
EXI 
EXT 
EXT 
EXI 
EXl 
EXI 
EXI 
EXI 
EXI 

$REGORG 
$REGOHG 
$HEGORG 
$REGORG 
$REGORG 

DAL 

%ACTIVE 
%LSP I 

%LSPO 

OCCB 

%MYIO 
APNTR 
CA 
CB 
CC 
CO 
CE 
OS 
DY 
OZ 
[CPQ 
ED 
HI 
EI 
liB 
HC 
MIMC 
MIHDALq 
MIMMQ 
t-IPOPCELL 

lOP APML 2.1(O~/1~/8l) U7/U6/87 11 : ~~: 02 
Block: AMSG Qua I if i e r: AMSG 

Page Lt9 
( 3) 

$REG 
$REG 
$REG 
$REG 
$HEG 

AMSG.17 
Ar-1SG.18 
AMSG.19 

AMSG.21 
Af'ISG. ~2 
AMSG.23 
Ar-1SG.24 
AMSG.25 
AMSG.26 
AHSG.27 
AtvlSG.28 
Af>1SG.29 
AMSG.30 
AMSG.31 
At-1SG.32 
AHSG.33 
At-1SG.34 
Ar-1SG.35 
AMSG.36 
AtvlSG.37 
AHSG.38 
Af>ISG.39 
M1SG.40 
AI'ISG.41 
AMSG.42 
At-1SG.43 
Af"SG.44 

3 
3 
3 
3 
3 



I\f Li(; 
(lVI> "1 <ly 1\f·1SC 

6 
G 

11 
13 
I') 
1 7 
21 
?? 

31 
3/1 

36 
36 
'I 1 
113 
LI5 
III 

Go 
03 

67 
72 

16 
1111 

1 ( J I) 

110 
I 13 
11(; 
1 c) 1 
1211 
1;; I 
131 
nl 

U 1 LI(} ll( 1 /0 1I U ell )( 1 02 /411 3 1 
(lO?()(j() llll()(1(1(1 

fl2UI131 (12 /10()(1 
<-lTld!: 1'1)'· 

u2()()f)() O?/1113? 
1 I 12() 1 I) 
Ul 11l1 Ll () / ( H)() U ( l() ( ) 211 LI 1 0 
U3(j l lllJ 

()2()113 11 () 1 3()(l3 
'''m;1C ,'(1) 

U llWUU /ouuoun 
n3unon 1 (12061 

<(fIde r(» 

()2UI)UO Cl2 1443() 
<1Tli1C 1'1» 

U2U l 133 
/(101376 

02()1133 
U21J

'
1 3 3 

/UU1177 
U;!OI133 
CJ2()1433 

/001\62 
()2()1133 
(1;'(11133 

/ ()lll ;>17 
02U 1j 3:5 
()~'()113 3 
I I~!( lit 33 
();?Ctll 33 
()2U I133 
(I~) ()/t 3 3 

<Ill;) C Ill> 

() 13011:-' 

0130 Lj{) 
01.3nlll 

0130 113 
n 1301111 

() 1 3 ()II ~ 
n 13C1IIG 

U 1 3()21 I 
013()21 
U 1 3()2 11 
1113D?') 
lJ 1 3 I) 3) 
n 1 3U3 11 

102100 

()2LIOOO 

12GOUO 

102426 
1?60UO 

lU2 1177 
126nOO 

lU2 1170 
12()OOO 

1 U2()lll 
1()2162 
10?2117 
1()2302 
1!I2311 
1()2331 

MI,.,1,.,1 

MCHKDAL 

,.,11 OLE 

lOP A I'M L 2. 1 ( () ~ / 1 ~ / t3 I ) (J I / U 0 / t3 I 1 1 : ~) ~ : U <:' f' aye 5 () 
Block: AMSG QlIal ifier: At-1SG (4) 

****************** 
.1+ 

f.m - M I f.1f.1q 
I ::-: () 
ED :::: f.1l3 
RKERN [TOQ 
,.,10 - [H 

,************************************* 
· Immediate message to process 
· Immediate queue 

.Queue 

.Get top entr'y 
· Data 

P :: f.1CHKOAL, A = 0 
( M I f.1C) .- (M I f.1C) + 1 

.Any DAL's to process? 

.Count immediate messages 

MG -. MD > 111 

P :. CPUDLAY, R!MG 
$PUNTIF 

* 

MQ$OLAY .REQUEST TO END DELAY REQUEST 
.Undefined function code 

OZ = MIMDALQ 
P -- M I OLE, (OZ) = 0 
RKERN HGET 

.Queue DAL's 

.Any queued? 

.Get first one 
R!DAL = R!OY 
GET R!ME,DA@IFC,R!DAL .Get the function code 

P BIGDISK, R!ME - At-1$BDRSP .RESPONSE TO BIGDISK REQUEST 

p 
p 

P 
P 

p 
p 

Bt-1HIO, R!t-1E 
BMRDN, H!NE 

X F RIO, R!,.,1 E 
XFRDN, R!ME 

HSPIO, H!ME 
HSPDN, R!N[ 

AH$COSIO 
A,.,1$IOOON 

AM$XFRIO 
AM$XFRDN 

AM$IISP I 0 
AM$ItSPDN 

P - r·1CHEA, t-1E = AM$ALEHT 
P HCHEDN, ME = AM$CRTDN 
P MAWAKE, ME - AM$AWAKE 
P - r'1Hl SPD, m.: = At-1$RSPNO 
P oUrCALL, R!ME At-1$OUrC 
P OlllHESr, H!ME At-1$OUTDN 
$PLJNT I F 

* 
PKEHN ESWP 

.Br1R transfer request 

.BMR transfer done 

.Transfer request 

. Transfer done 

.Higll speed transfer request 

.High speed transfer' done 

.CREATE ACTIVITY 

.ACl IVI1Y CREATED RESPONSE 

.AWAKE AN ACTIVITY 

.RESPOND 10 CREATOR 

.Create OUTCALL task 

.Response to OUTCALL 

AMSG.46 
Ar1SG.117 
AMSG .lt8 
ANSG.lt9 
Af.1SG.50 
AMSG.51 
At1SG.52 
Ar1SG.53 
AMSG.54 

AMSG.55 
A,.,1SG.56 
Ar1SG.57 
Afo1SG.58 
AMSG.59 
AMSG.60 
At-1SG.61 
At-1SG.62 
Af.1SG.63 
Ar1SG.64 
AMSG.65 
AMSG.66 
AMSG.67 

AMSG.68 
AMSG.69 

AMSG.70 
AMSG.71 

Af.1SG.72 
AMSG.73 

Af-1SG.74 
AI-1SG.75 
AMSG.76 
AMSG.77 
At1SG.78 
AMSG.79 
At-1SG.80 
AMSG.81 
AMSG.82 



Nbl; 
(h.' ,'I ely At,ISG 

133 
133 
136 
131 

<-!TIde I'n> 
01UUUO 
161j nor) 

<-(11; f i f 1 i t ion> 
o 11lUOO /01 OOUO 
1 GL,UUO 
n 711Lj 1 

l.t 
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B I DC k: AMSG Qua I i fie r: AMSG ( 5 ) 

*****************************************************************~****** 

* * 
* 
* 
* 
* 

MQ$DLAY SEND AN MCU INTERRUPT TO TIlE MAINFRAME 
THIS WILL CAUSE EXEC TO INTERRUPT ALL 
crus AND IDLE FOR 50 MICROSECONDS. 

-Ii. 

~ 

* 
* 

**********~K************************************************************ 

CPUDLAY * 
GEl B,CPO@CN,R!%LSPO 
A ::: 0 
lOB: L~ 
DUP L1, 1 
PASS 
A = 0' 10000 
1013: Ll 
P -= rv1IMM 

.CIIANNEL NUMBER 

.CLEAR 

.DEIAY 

. f.1CU INTERRUPT 

. ISSUE 

.DONE 

ANSG.83 
AMSG.8Ll 
AMSG.85 
AMSG.86 
Af4SG.87 
AMSG.88 
AMSG.89 
Ar4SG.90 
Ar4SG.91 
Ar-1SG.92 
Afv1SG.93 
AMSG.94 
Af>1SG.95 
AMSG.96 
Af·1SG.97 
ANSG.98 
ANSG.99 
ANSG.l00 
AMSG.l0l 



1\11)(; 

(J. I~ I' I ,iy AHSC 

1~(l tvlCREA 
150 n l(lI)Ub 02JHlOO 
I' ') :Je <'111,1C II)'> 

1 ') l~ 02()UOU 0244 31~ 
1 ~) () 10201? 

II) 7 <Ina C I ()'> 

1 7? O~)(lJ~ 3() 1112(J06 
03()I!l () ()21~11~ 3 

117 <ff1iiC I u> 

? 1 () <IIlilC 10> 

?2(1 <'Ilide 10> 
') ') r: 
C{_ ,) <11:(le I ()' 

2 3;~ UO?()(llJ U()(llJUlI 
~) 31~ (J 111 I) () II /(l()(lUUI) 

?31 (J 3( )/13 ~i 03 11113 11 
2111 02(l1!3

'
1 () 311113 1

) 

~) II '3 U2()J!3 I) 0120nl 
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2 'j() Mcr I N 
2r)() U2C)/L3() 01?UU6 02lll~ 10 

()2()113 11 0311111 () 
2 r)'i (J;)(lll 3 () ()211U( If) 
2~7 <lIllIC II» 

?(il U2UOU(1 nullO 111 ()13010 
()2 IWO() 

265 <.III'IC II):> 
~)() f ()2( iI~ 3 () Cl211(J( I() 
271 <Hille t ;)" 
? 7-~ 117126'· 

? f'l MCHEON 

lOP A I'M l 2. 1 ( U') / 1 ') / 8 7 ) () 1 / U 6 / 81 1 1 : ') ') : 02 P a 9 e 52 
Block: AMSG Qual ifier: AMSG (6) 

***********~****** 
l 
.**************************************-II~ 

* 
-K-

-II 
-11-

function 20; 

R!IIB PC@LLN@P 
RI,ERN IINA 
R! tvlG = H! IIC 
P = MCFIN. A = 0 

Cre.Jte activity 1'01' joint-lOP functions 
activity address and POPCELl returned to 
or i gina to r • 

.Size of popcell 
· A I I 0 cat e I 0 c a I 01 e In 0 I'y 

· I f no memo ry a va i I a b Ie 

CIEAI{ START=R!MG,COUNT=PC@LEN@P .Clear the popcell 
R!%\-11 = (tvlF + DA@HPO@P) .Overlay number of new task 

CRIAI!:: 
$PLJNTIF 
GLl 

H!%Wl,(R!MG),TYPE=NUMBEH .Create activity as dir'ected 
(A # 0) . I F ERROR 

H!%Wl,AO@Pl,R!%ACTIVE .New activity's descriptor 
PlH 
1=0 

H!%Wl,PC@ACT,R!MG .Enter in popcel I 

Mil =-: MPOf'CELL 
(t'1(;) = (MH) 
(tvlll) = MG 
( 1'1 r + DA@ I F C@P ) AM$CRTDN 

.Put this POPCElL at the head of 

.the POPCEll list 

· Te I I c I'ea to r tha t c rea te done 

AMSG. 10~ 
AMSG. 101-t 
AI'1SG. 105 
AMSG.l06 
AMSG.l01 
AHSG. 1 U8 
AI'1SG.1U9 
AI'1SG.110 
At·1SG. 111 
Alv1SG.112 
Alv1SG. 113 

R15472BC.l 

AI'1SG.115 
AMSG.116 
AI'1SG. 111 
AI'lSG.118 
At·1SG.119 
At·1SG. 120 
AMSG. 121 
AMSG.122 

R15 1t72BC.2 

(I'1F + DA@lIpn@p) 

[)S co M F 

MG 
AMSG.12l-t 

.Return POPCEll addr to requesterR15 lt72BC.3 

HI\[RN DSLJM 
EI ::: Ell > 14 - 10 

HK[HN EMSGIOP 
H! DY ::: H! I'1F 
RKEHN IIONN 
P = ~11 1',,-1 

.WritetoMOS 

. lOP I. D. 

. Send to tlla t lOP 
.local DAl address 

.Put it back 

************************************************************** 
* fUllction 21: Reactivate I'equestol' or function 20; supply 

entity with POPCEll address in othel' lOP. 

AI'1SG.126 
AIv1SG.127 
AI-1SG.128 

AMSG.129 
AMSG.130 
AIv1SG.131 
AMSG.132 

AHSG.13l, 
AI'1SG.135 
AMSG.136 
AMSG.137 



ArlSG 
()\.P r I ay AHSC 

2 71~ 1l2()113U o 12tH)11 021,1110 
11301~1l1 02 LIL,35 

)U1 o lUll 1~) t)2LII~IIl) 

303 t-ICOt-IMN 
303 020LI3') 012012 U21,1,1 () 

() 301,1 U 021,1,37 
31U <m,lC (0-> 

:> 111 02(1113() 012006 02 11Lll0 
03n1ll0 () 211 Lt3 (i 

321 <macro> 
326 02()1!3 ~) 02 IIOO( I 
330 <1II~lC I~O> 

332 MFREfD 
332 02()lnU 012()()~ Oc L,1110 

01 uno() 0341110 
337 02()113U o 12IW;? ()2 1141,1 
311? 03U l141 021WOO 
31111 010()on 034111~ 1 
3116 026 11111 
3117 0304 111 024CHIO 
3')1 01 ()OOO 0344 111 
3 ') 3 U1U(lOl () 2 II (H) II 
355 <-lIttlC 10> 
357 02( 1131) (l2 110no 
361 <macro> 
363 (1713')') 

3611 MAWAKE 
3 (i II 112lJ I13() 012()u6 02/1 1110 

() 3UI~ 1 (l 021,1,36 
3 71 <'ffl(lC 10> 

3 711 <flldCIO> 

3i7 <lIIele 10> 
1111 <lIIl1Cro> 
1112 U2()113() ()211tlf1O 
II 1 I ~ '-mac I"(» 

lOP APML 2.1(05/15/81) 07/06/81 11:55:02 Page 53 
Bloc k: AMSG Qua I i fie r: AMSG ( 7 ) 

Mil (MF + DA@ACT@P) 

MK ::-: FSALEHT 
* 
MJ (MH + 12) 

SPlINllF (MJ # MK) 
MI = (t-IF + DA@HPO@P) 

PUT M I, AD@RC, MH 
EH = MH 
RKERN EQCr 

* 
(f'-IF + 5) = 0 

ML = NF + 2 
CB = (ML) 
(ML) = 0 
ML = ML + 
CC = (ML) 
(Nt) = 0 
R!CA -:-::: 1 
RKEHN PUTDAL 
DY =: t-IF 
RKEHN HONN 
P = MIMM 

.Activity to dequeue 

.Last cal I - Alert. 

.Last ser'vice request 

· I f not r SALERT 0 r FSAWAKE. 
· POPCELL add ress 

.Return address to requestor 

.Activity to queue 
• To CP queue 

• C I ea r code ce I I 

· MOS uppe r 

• Lower 

.RELEASE 1 DAL 

.Release the OAL 
.Local address of OAL 
.Return to pool 

************************************************************* 
* Function 21,: Awake an activity in this lOP. Queue the 
* DAL which was suppl ied by the cal IeI' in 
* another lOP. 

* 
MI ::: (MF + DA@HPO@P) 

AODHESS R! M,J , PC@PSH, R! M I 

S IF (( R! MJ) # 0) 

POP R!MJ,R!MF 
SlLSE 

ru Ell IU Mr 
ADDHESS R!ED,PC@DAL,R!MI 

• POPCELL address 

.Activity push queue address 

• If an activity queued 
.»»> 0 

• Pop the ta sk 

R15472BC.4 

AMSG.139 
AMSG. 11~O 
Af1SG. 141 

Af'-ISG.142 
R15472BC.5 

Af4SG. 1 L~4 
AMSG. 11~5 
AMSG.146 
AMSG.llJ7 
AMSG.148 

AMSG.149 
AMSG.150 
AMSG.151 
Af'-ISG.152 
ANSG.153 
AMSG.154 
ANSG.155 
Af.1SG.156 
AMSG.157 
ANSG.158 
AMSG.159 
Ar"SG.160 
ANSG.161 
Af.1SG.162 
AMSG.163 
ANSG.16It 
AMSG.165 

R15472BC.6 

ANSG.167 
AMSG.168 
AMSG.169 

SIF 
AMSG.170 
Af4SG.171 
AMSG.172 
AMSG.173 



,\r·L .l; 
Ov.> r I ay /\I·1Se 

11?2 
1122 
II?II 

1131 
1,33 

<'II1<1CIO'> 

':rn;\ C I'll~' 

n 111,13 

U 1()l116 
U;~()!1311 

03l)!ll () 
Cl2(l113,) 
Oil 1 () 1 

Oc:'4 111,0 
() 1 2 () () II 
(l~~llI13 ') 
1(17127 

02111,1 () 

MRESPD 

HklHN 
$ENOIF 

P MIMM 

ENQU 

lOP APML 2.1(()5/1~)/8/) Ul/()6/8f 11:')'):02 
Block: AMSG Qual ifier: AMSG 

. Queue ttle DAL on tile popce I I 

.««< 0 

**~~*~*~*~~***~************************~********************** 
iI· FUllct ion 25: 

.K

.K-

~1I( = F $AWAKE 

Respond from another processor recognized 
Activate the w<liting activity, pass parameter 
to the waiting pr'ocess through the DAL 

r"H = (MF + DA@ACT@P) 
• Awa kene r 

.Activity id 

P 
P 

r"CO~lMN, Mil # a 
MfHEED 

.One exists, activate it 

.None, release MOS, local too 

Page 5LI 
(8 ) 

AMSG.17 1l 
AI-lSG.175 

$ENDIF 
AMSG.176 
AMSG.177 

AHSG.179 
AMSG.180 
Ar~SG. 181 
A~lSG. 182 
AMSG.183 
A~lSG. 18 11 

R15 1n2BC.l 

ANSG.186 
A~lSG. 187 
AMSG.188 



AI'l~';G 
0\,(' I' I ay AI-1SG 

11311 
434 
1154 
456 

1157 
1157 
L161~ 

Illn 

413 
5()O 
505 
507 

<macro> 
<m~lC ro ~ 

071 1150 

<mac ro> 
<macro> 
<mac f'O> 

<mtlcro> 
<ITIClcro> 
<macro> 

071155 

lOP APML 2.1(05/15/87) 07/06/87 11:55:02 
Block: AMSG Qual ifier: AMSG 

************************************************************************ 
* 
* 
* 
* 

AM$OlJIC create an activity which begins execution in the 
overlay OUTCALL. 

* ii, 

* 
* ************************************************************************ 

OUTCAL L ii, 

CREATE OUICALL,(R!DAL) 
$PUNTIF (A # 0) · IF ERROR 
P = MIMM 

************************************************************************ 
* 
* 
* 
* 

* AM$OUTDN Reactivate the task which issued an OUTCALL message * 
to another lOP. it 

************************************************************************ 

OUTRESP * 
GET 
GET 
$PUNTIF 

R!EH,DA@ACT,R!DAL 
A,AD@FU,R!EH 
(A # F$OUTCAL) 

GET R!%W1,DA@ARC,R!DAL 
PUT R!%W1,AD@RC,R!HI 
RKERN EQCP 
P = t>1FREED 

.Get issuing activity address 

· If no OUTCALL issued 

· Return the response code 
.Reschedule the activity 
.Dispose of the DAL 

Page 55 
(9 ) 

AMSG.190 
Ar~SG. 191 
AMSG.192 
AMSG.193 
AMSG.194 
AMSG.195 
AMSG.196 
AMSG.197 
AMSG.198 
AMSG.199 
AMSG.200 

AMSG.202 
AMSG.203 
Af~SG. 204 
AMSG.205 
AMSG.206 
AMSG.207 
AMSG.208 
AMSG.209 
AMSG.210 
AMSG.211 
At>lSG.212 
AMSG.213 
AMSG.214 
AMSG.215 
At>1SG.216 
AMSG.217 



Ar!>,C 
o. ': I' I <1 Y AI-1St; 

') III 

~}2? 

~:d2 
~33 
')LI/I 

~7U 
511l 

I) I () 

I) 7(] 

.::mi)CI (» 

<II"iC f 0> 

~,rr"H~ I,» 
<[lIac I u> 
<m,)e 10> 

<[Il,lCf(» 

<"Ii~CIU> 

<.flli1 C I u> 
<1II<1CIO> 

< IIl(lC f 0:--

{l( 13 (I()( I 

<Illde I (I> 

<maCI(» 

'·III;ICIO·' 

lOP AI't-1L 2.1(05/15/87) ()1/06/8711:55:02 
Blocl<.: AMSG Qua I ifier: AMSG 

****************11-**********> 
* 

~**************************************** 
II-

* Al-1$COS I 0 Transfer data between a ta rge t and Bt-1R memorys * 
* H· 

* AM$XFHIO Transfer data between a ta rge t and MOS memo rys * 
* * 
* AM$IISPIO Tretnsfer datet between a tet rge t and MOS memorys /I. 

* 1i. 

************************************************************************ 

Br"l{ 10 .11-

* COllvert function code to transfer direction 

GET H!MG,DA@FC,R!DAL 
$IF (R!MG = OAF$READ) 

SIOHE FS$OUT,DA@FC,R!DAL 
$ELS[ 

SlOHE FS$IN,DA@FC,R!DAL 
$ENDIF 

.Function code 
· If to target memory 

.»»> 0 
.Set transfer direction 
· FI'om ta rget memory 
.Set transfer di rection 

.««< 0 

* S<1ve transfer length for response 

GEl R!MM,DA@LNO,R!DAL 
GEl R!r-1N,DA@LN1,R!DAL 
pur R!MM,DA@SEQ,R!DAL 
PUT H!MN,DA@DAT,H!DAL 

XFRIO 1i 

liSP I 0 * 

LOOP * 

.Length 

.Save 

.Unlock 

* Initial ize registers from request 

Gll H MG,OA@FC,R!DAL 
CE I H t-ll1, DA@Hl, H! DAL 
GEl R MI,OA@TMO,R!DAL 

.TnHlsfel'direction 
• fa rget memory 
.Target memory address (upper) 

Page 56 
( 10) 

Ar'lSG. 21 S 
Af.1SG.220 
At-1SG.221 
AI'ISG.222 
AMSG.223 
AI'lSG.22 It 
AI'lSG.225 
Af.1SG.226 
Af.1SG.227 
At-1SG.228 
AI-1SG.229 
AI·ISG.230 
AI-1SG.231 
AMSG.232 
At-1SG.233 
AI.,SG. 23 11 

$IF 
At-1SG.235 
Af.1SG.236 
ANSG.237 
AI'lSG.238 

$ENDIF 
AI'lSG.239 
AMSG.2110 
AI-1SG.2111 
At'lSG.2 l I2 
ANSG.21t} 
ANSG. 2l11~ 
Al-1SG.2 l I5 
AI.,SG.2 l I6 
At-1SG.2117 
AMSG.248 
AMSG.2 119 
AMSG.250 
At-ISG.251 
At-ISG.252 
AI'1SG.253 
At-1SG.25 11 
AMSG.255 
AMSG.256 
At-ISG. 257 
AMSG.258 



I\f.\ ::il~ 
0\ 1'1'1 8y Af>'S(; 

611, <lIlilCIO> 

621 <mac I'(» 

626 <llIile 10> 

633 <11IC1cro> 

6/'0 <mile 10> 

6 11 ~) ()lU01() (H)~) 01 1 ()2 1,1,50 
650 <111(1 C 1'0'> 

656 <1lI(1CIU> 

66 L, <m<lClo> 

61LI 02{)/15U 0244
"

L, 
676 <mil C ro> 

677 02(I L1L13 ()2"'~1"1 
701 <IIIClC t'().> 

7Ul <m;~clo> 

730 <rn(1CI'o> 

735 <macro> 
7/12 <rn8CIO> 

'153 <~m(1C 10> 

761 01IIUll() /onU()OO ( 12 L,/110 
03 () Lll (I 02/,L123 

Ih() <m,1C r u> 

17? <11I<lCIO'> 

711 <maclo> 

1()O6 <maclo> 

11l?2 <maclo> 

11127 <III,IC I (» 

103 11 <milCI (J> 

lOP APML 2.1(05/15/87) 07/06/87 11:55:02 Page 57 
Block: AMSG Qual ifier: AMSG (11) 

GEf R!MJ,DA@rM1,R!DAL 
GE 1 R! '-11(. DA@BMO, R! DAL 
GEl R!ML,DA@BH1,R!DAL 
GEl R!MM,DA@LNO,R!DAL 
GET R!MN,DA@LN1,R!DAL 

R!NUM = AHSG$LIM < WRD$BUF 
GET R!MP,AD@PRI,R!%ACTIVE 

.Target memory address (lower) 

.MOS address (upper) 

.HOS address (lower) 

.Length of transfer (upper) 

.Length of transfer (lower) 

.f-lax transfer request for AMSG 

.Priority of AMSG 

* Transfer data to or from target memory in AMSG$LIM sectors 

$UNTIL (R!MM = 0) AND (R!MN = 0) .AI I transferred 

$IF (R!MM # 0) OR (R!MN > R!NUM) . If more than limit 

R!MO 
$ELSE 

R!MO 
$ENDIF 

R!NUM 

R!MN 

.»»> 0 
.Set to limit 

.Set to actual 

.««< 0 

TRANSFER R!MG,R!MIl,R!MI,R!MJ,R!MK,R!ML,R!MO 

DADD R!MI ,R!MJ,R!MO 
DADO R!HK,R!ML,R!MO 
DSUS R!MM,R!MN,R!MO 

.Update target address 

.Update MOS address 

.Update length 

* Check for other activities ready to run 

$IF (R!MM # 0) OR (R!MN # 0) . If more to do 

R!%Wl = (ECPQ) 

$ I F (H! %W 1 # 0) 

GET A,AD@PRI,H!%Wl 
$Ir (A <= R!MP) 

PlJ f R ""1, DA@I HO, R 
Pill R f-1J,DA@TM1,R 
PUT R MK,DA@BMO,R 
PUT R HL,DA@BM1,R 

.»»> 0 
.Waiting activities 

· If others waiting 
.»»> 

· P rio r i ty 
· If W8 i te r ish i ghe r 

.»»> 2 
DAL .Save target address 
DAL 
DAL .Save MaS address 
DAL 

AMSG.259 
AMSG.260 
AMSG.261 
AMSG.262 
AMSG.263 
AMSG.264 
AMSG.265 
Af-1SG.266 
AMSG.267 
AMSG.268 
Al-1SG.269 
AMSG.270 
AMSG.271 
AMSG.272 

$IF 
AMSG.273 
AHSG.274 
AMSG.275 
AMSG.276 

$ENDIF 
AMSG.277 
AMSG.278 
AI-1SG.279 
AMSG.280 
AMSG.281 
Af-1SG.282 
AMSG.283 
AMSG.284 
AMSG.285 
AMSG.286 

$IF 
AMSG.287 

AMSG.288 
SIF 

AMSG.289 
AMSG.290 

SIF 
AMSG.291 
AMSG.292 
AMSG.293 
AMSG.294 



1\.1,,(; 
(ho'f'liIY AllS( ; 

11)!1 1 <-fIldCIU> 

1 (111(1 </lI<le Iii '> 

1()') ) ()111()()() /(l(}()t)()(l ()2 Il410 
(1;>!l113U CH 1111111 

1 () () I' ' 11101 C I',)~, 

1 ()(i6 () 111 () ( ) II /U(}(IUUI) (1?II!lI0 
() 3 (111 1 (I ()? IIIIW 

1 ()!3 (llI3(13 
1 (17 11 . [lIi1 c: /'1) .... 

1 (I ill <,III,)C 10 " 

1 ! I (II <: [lW C 10" 

1 (I 7/1 <mi)e I'() > 

1 (l 1') </lllIC I'll > 
11();' ',lIIi,e r'o> 

II! I () <mile I()~' 

1113 <maCI(» 

1 120 <1I"lCI (J'> 

1 1?5 <rII<lCIU> 

113? < nlll C 1'0'> 

11)7 <1I1i:)C I-U~> 

lIn <~rn;tC t I):· 

1 lll() nn2! I(J() UO()()()l1 
1 1 ~)U n~!lJll)(1 O;'IIO(lll 
11 I)? <'ffI,I C I' I', 

1 I') II (It I~-'(IUU ()(I(IU!)() 
1 1 ~)G <Illite 1'1» 

1 16') 'IIl()C II)' 

1 11) ( (II 12( J()(l UOUU()O 

11/1 (1;-> () II') () ()?Ij()( III 

lOP APNL 2.1(()5/15/87) 01/06/87 11:5~):()2 Page 58 
Block: AMSG Qual ifier: AMSG (12) 

I 
pur R!!vlM,Ot •• ),R!OAL .Save length 
PU I R! r-1N, OA@LNI , R! OAL 

(APNrR) = R!OAL 

GIVEUP Al=O,A2~-1 
R!DAL ::.: (APNTR) 

I' =, LOOP 
$ENOIF 

$ENOIF 

$ENDIF 

$ENDTIL 

* Send r'esponse 

GET R!ME,OA@IFC,R!OAL 
$IF (R!ME = AM$COSIO) 

S10RE AM$IOOON,OA@IFC,R!OAL 
$ELSEIF (R!ME = AM$XFRIO) 

STORE Ar-1$XFRON, OA@ I FC, R! OAL 
$ElSEIF (R!ME = AM$HSPIO) 

STORE Ar-1$HSPON, OA@I FC, R! OAL 
$ENOIF 

STORE O,OA@RC,R!OAL 

I = () 
R!OS = R!DAt 
RI<[ RN DSUM 

I ::: () 
GET R!EI,DA@IOI',R!DAL 
RKERN E!vlSG I OP 

I := 0 
R!l>Y =- R![)AL 

.Save OAL address 

· Let wa iter r'un 
.Restore OAl address 

.Continue 

.Request type 
• If BMR request 

.If transfer I/O 

• If high speed I/O 

.Lock 
· DAL add r'ess 
.Write DAL to MOS 

• Lock 
· Request i ng lOP 
.Send message 

• Lock 
.OAL address 

.««< 2 

.««< 

.««< 0 

.»»> 0 

.««< 0 

ANSG.29~ 
Ar-1SG.296 
Ar-1SG.297 
Ar-1SG.298 

AMSG.299 
AMSG.3flO 

AI-1SG.301 
At-1SG.302 

$END IF 
AMSG.303 

$ENO IF 
AMSG.30 11 

$ENOIF 
Ar-1SG.305 
At·1SG.306 
Ar·ISG.307 
AMSG.308 
AMSG.309 
AMSG.310 

$IF 
A!v1SG. 3 11 
Ar-1SG.312 
AHSG.313 
Af.1SG.311~ 
AHSG.315 
AMSG.316 

$END IF 
AMSG.317 
Al'1SG. 318 
ANSG.319 
AMSG.320 
ANSG.321 
AMSG.322 
Ar-1SG.323 
AMSG.324 
Ar-1SG.325 
ANSG.326 
ANSG.327 
AMSG.328 
Af-.1SG.329 



AH::;(; 
OVP ,'I ely MIse 

11 73 
11 75 

1177 

1177 
12U1 
12!l6 
1213 

1215 
1222 
1227 
12311 

12111 
12116 
1253 
126(1 

1265 
1267 
1271 
1275 

<<<lacr(» 
117500n /OOnO()6 

()10UU1 02LIOIl(j 
<macro> 
<rn<lcro> 
<m<lcro> 

<macro> 
<macro> 
<macro> 
<mll c ro > 

<mac "0> 
<m8cro> 
<macro> 
<m;\ C 1'0> 

n2()113U 0211uon 
<macro> 
<(fltlcr(» 

075000 /000006 

lOP APML 2.1(05/15/87) 07/U6/87 11:55:02 Page 59 
Bloc k: AMSG Qua I i fie r: AMSG ( 1 3 ) 

RI(EHN IIONN 
P = t-lIMM 

.Release local DAL 

************************************************************************ 
* * 
* 
* 

AM$IODON Transfer between a target and BMR memorys done. 
Send response to mainframe. 

* 
* 

* * 
************************************************************************ 

BMRDN iI· 

* ReleClse the MOS DAL 

R!CA = 1 
GET R!CB,OA@OLO,R!DAL 
GEl R!CC,DA@DL1,R!DAL 
RKERN PUIDAL 

.Release single DAL 

.MOS address (upper) 

.MOS address (lower) 

.Release 

* Swap source Clnd destination id for response 

GET R!MM,DA@DID,R!DAL 
GET R!MN,DA@SID,R!DAL 
PUT R!MM,DA@SID,R!DAL 
PUT R!MN,DA@DID,R!DAL 

.Get destination 
· Ge t SOLI rce 
· Se t SOLI r'ce 
.Set destination 

* Restore original transfer length in response 

GET R!MM,DA@SEQ,R!DAL 
GET R!MN,DA@DAT,R!DAL 
PlJl H! MI." DA@LNO, R! DAL 
PlJl R!MN,OA@I.N1,R!DAL 

* Send response to mainframe 

ru DY -::: R! DAL 
RKEHN IDALSND 
FLDSlJB l,CPI@DP,R!%LSPI 
P = MIMM 

· Length 

· Save 

· DAL add r'ess 
.Issue 
.Dec disk population counter 

************************************************************************ 

AMSG.330 
AMSG.331 
AMSG.332 
AMSG.333 
Ar1SG.334 
AMSG.335 
AI.,SG.336 
AMSG.337 
AMSG.338 
AMSG.339 
A11SG.3 ll0 
AMSG.3111 
AMSG.3 112 
AMSG.343 
AMSG.344 
AMSG.3 115 
AMSG.3 116 
AMSG.347 
AMSG.348 
AMSG.3 Il9 
AMSG.350 
AMSG.351 
At-1SG.352 
AMSG.353 
AMSG.354 
AMSG.355 
A11SG.356 
A~lSG. 357 
AMSG.358 
AMSG.359 
ANSG.360 
A,.,ISG.361 
Ar·ISG.362 
AMSG.363 
AMSG.364 
A,.,ISG.365 
M1SG.366 
AMSG.367 
A,.,ISG.368 
At-1SG.369 
Ar1SG.370 
AMSG.371 



All ~-;(; 
O!' r I <ly MISe 

1? f1 

1211 <1l1(H~ ,'0> 
13U5 <-fllac'o ..... 

1 3 1 () ()(I~'lln( I (IOnU(I() 

1312 n 1 ()U () 1 02110()() 
13111 <fJl~lcru> 

1 321 <fl1C1C r 0> 
1326 <macro> 
1333 <fIlClC r 0> 
13 111 ) <lilac to> 
13 112 <f[lCl(';rO> 

1 3 1 1;~ OU;'()()I J UO()()()() 

13 1111 () 1 nO( II (12 11000 
13

'
16 <fllaCIU> 

13 r) 3 <.lfl'lC I(» 

136(l <fllile,o:-

1)()? 

1 )()~~ <IfIClCI(l> 

lHl I -:'fIlilC r 0> 

lOP APNL 2.1(()~/1~/87) Ul/U6/81 11 :55:U2 Pclge 60 
Block: ANSG Qualifier: AMSG (14) 

* 
-II-

* 
* 
* 
* 
* 
* 

AM$XFRON 1 ra IlS fe r be tween a tel rge t a nd NOS memo t'ys done. 
Reactivate waiting activity. 

AM$IlSPDN lransfer between a target and f'10S memorys done. 
Read data to local memory if from target memory. 
Reactivate waiting activity. 

-It 

-It 

* 
* 
* 
* 
* 
-II-

************************************************************************ 

IISPDN * 
* Move delta from MOS to local memory 

GEl R!MG,DA@FC,R!DAL 
$IF (R!MG = FS$IN) 

I = (I 
ru CA oc M 10$BMR 
GET R!CB,DA@BMO,R!DAL 
GET R!CC,DA@BN1,R!DAL 
GET R!CD,DA@LOC,R!DAL 
Gl T R!CE,DA@LN1,R!DAL 
RI\ERN COt-lI0 

SENDIF 

* Release MOS buffer 

I =-= () 

fU CA = 1 
GET R!CB,OA@BMO,R!DAL 
GEl R!CC,DA@UM1,R!DAL 
RKFRN PlJ1DISK 

* I<eactivelte waiting activity 

XIRDN * 

GET R!EII,DA@ACT ,R!DAL 
SIF (R!lll # 0) 

.Transfer direction 
· I f read 

.Lock 

.ReC1d code 

.MOS address (lower) 

.MOS address (upper) 

.Local address 

.Length of transfer 
· Issue 

.Lock 

.»»> 0 

.««< 0 

.Release single buffer 

.t-IOS address (upper) 

.MOS address (lower) 

.Activityaddress 
· If Wel i t i ng 

.»»> 0 

Af.1SG. 37; 
Ar.,SG.373 
AMSG. 3711 
Ar.,SG.375 
AMSG.376 
Ar.,SG.377 
Ar.,SG.378 
AMSG.379 
At-1SG.380 
At.,SG.381 
Ar·1SG.382 
Ar.,SG.383 
Af.1SG.384 
AMSG.385 
AMSG.386 
Ar.,SG.387 

SIF 
At-1SG.388 
Ar.,SG.389 
AMSG.390 
AMSG.391 
AMSG.392 
At-1SG.393 
At-1SG.394 
AMSG.395 

$ENDIF 
AMSG.396 
AMSG.397 
AMSG.398 
AMSG.399 
AMSG.IIOO 
ANSG.401 
ANSG.402 
At-1SG.II03 
AMSG .IIOLI 
AMSG.405 
AMSG.406 
AMSG.407 
AHSG.IHI8 
At-ISG.409 
AMSG. 1110 

$IF 



Ar hC; 
Cht!rlClY AHSG 

1372 
13711 

<1Il<l C 1'0> 
<n\,lCI(» 

(7 1)()()() /(10033;") 

HKLRN rQcP 
$[NDIF 

P =0 MFHEED 

lOP APML 2. 1(U5/15/87) 07/06/81 11:55:02 PHge 61 
Bloc k: AMSG Qua I i fie r': AMSG ( 15) 

.Queue activity 

.Release DAL 
.««< 0 

A~1SG. Lt 11 
AMSG.412 

$ENDIF 
AMSG.413 



At L-;C; 
(), "I'lilY AI·1SC 

1316 
1 ") 76 
1377 
11,1If) 

1111 ? 

111111 
1112? 

11131 
lLlllll 
111 1,1 
1 11115 
1I15() 

1115U 
111'.>.1 
111() 1 
111(>3 
11166 
111 II) 
11112 
1 r)fJ( I 

(IU3(J()( i 

<'fllilC I (» 

U~)lIll? 3 01 3()20 
/UO(lOIH) U2 111123 

() 3 (lll 2 :~ n 21·14 II 7 

<iliac 10> 
"'111;1 C I ()'> 

<IIIClCIU> 

<lliclC In> 

<lIlllC r i» 
() 0 III I 1 2 II 1 1 0 () 3 

<III(~C IU> 

<lilac 1 0> 

"fII;tC r I» 

n1?()U1 (I?II/I?') 
<1Il:1C r I)~' 

()3(J/llj() (I?'III'I£) 

"IrIClCI(» 

<lIIaCro> 
'fllill:1 ()'. 

016000 

lOP APf"L 2.1(U~/11)/81) (lI/1I6/81 11:r)~:U2 
Bloc k: Ar"SG Qua I i fie r: AMSG 

************K*************~ 

* 
L***************************************. 

* 
* 
* 

RESPONSE PROC[SSING FOR BIG-DISK REQUESTS 
(GENERATED IN COEM) 

.H-

* 
* 
H-

************************************************************************ 

* * liND DCB FOR DEVICE 
* 

BIGDISK ·K 

I ::.: 1 
GEl R!%W1,DA@LCH,R!DAL 
R!%W1 R!%W1 - 20 + DCCB 

R!DCB = (R!%Wl) 

.ENABLE INTERRUPTS 

.LOGICAL CHANNEL NUMBER 

.FIND TABLE 

* Determine which lOP owns the MOS DAL. 

GET R!%Wl,DA@TYP,R!DAL .Device type 
$IF (R!%Wl = DSK$DD19),OR,(R!%Wl = DSK$DD29) 

GET R!NUM,OA@NUM,R!DAL 
·$ELSE 

GET A,DA@MES,R!DAL 
R!NUM = A > D'10 & 3 

$ENDIF 

* FIND MArCHING REQUEST DAL 

ADDRESS R!MOAL,BO@IQU,R!DCB 
GEl R!%W2,DA@SQN,R!DAL 
R! ~~\n :::: A + 1 
$UNllt (R!%W2 :c: H!%W3) 

H!MDAL ~ (R!MDAL) 
$PUNT IF (A = 0) 
GlT R!%W3,OA@SQN,R!MDAL 

$[NDlIL 

Process response. 

.Originating lOP 

.Accumulator msg 

.Originating lOP 

.DAL QUEUE 

.SEQUENCE NUMBER 

.SET UNEQUAL 

.UNT IL FOUND 

.NEXT OAL 

. I F NO f'IA 1 CH 

.SEQUENCE NUMBER 

.»»> 0 

.««< 0 

Page 62 
( 16) 

Af'ISG. Lll ~ 
Af'ISG. LI16 
Af'ISG.417 
AHSG.lI18 
Af"SG.lI19 
Ar"SG.420 
AMSG.l421 
AMSG.1122 
AHSG.lI23 
Af"SG.lI24 
AHSG.112~ 
Af"SG.426 
Ar-1SG.427 
AHSG. LI28 
Af'ISG.429 

AHSG.430 
Af'ISG.ln 1 
Af·ISG.432 
Af-1SG.433 
Afv1SG.434 
AHSG.lt35 

$IF 
AHSG.436 
Ar"SG .1137 
Af·1SG.1138 
AHSG.1139 
AMSG.IIIIO 

$ENDIF 
AHSG.III11 
Afv1SG. LI42 
AHSG.443 
AMSG .Itltil 
Af'ISG. LIll5 
Af·1SG.4 Lt6 
Af'ISG.4 147 
AMSG.4 lI8 
AHSG .l149 
AHSG.4~0 
AHSG.451 
AHSG.lt52 
ArvlSG.453 



N"lse; 
O\'(~ r I ay AHSG 

15()1 (l7212! 
1502 <01,lC / u> 
1507 <1Il(lC/O> 

P)12 <nlC1C too> 

1516 07/001l /OO23110 
1520 <macro> 
1521 <lIIaCro> 
1530 <1II,ICIO> 
1555 <macro> 

1560 <1II,1C 10> 

1577 <macro> 
1613 <macro> 
1620 <1Il<lcro> 
1621 0770(1) /()O2267 
1623 <fT/;')C r (» 

1623 <1II<lcro> 

1623 <lilac 1'0> 
162L~ 077nOn /O()23()() 
1626 <mac r (J'-

1626 075000 / (I()O()()6 

163U 

lOP APr"lL 2.1(05/15/87) Ul/06/8711:55:02 Page 63 
Block: AMSG Qual ifier: AMSG (17) 

"It- If tllis lOP O'vInS the MOS DAL and the function is DAF$WBFR, 
* tllen it is an early write behind reply. Otherwise, 
* process as a final reply. 

R ERHCHK .Check for errors 
· Flinc t i on code GET A,DA@FC,R!DAL 

$IF (A ~ DAf$WBFR) · Wr i te beh i nd with f i na I rep I y 
.»»> a 

$IF (R!NUM # R!%MYID) 

H = RESPOND 
$ELSE 

GET H!NUM,DA@THQ,R!DAL 
FLDADD 1,DA@ERS,R!MDAL 
$IF (A = R!NUM) 

· If other lOP owns MaS DAL 
.»»> 

.Process final responses 

· Tota I reqlles t s sent 
.Update ear'ly responses 
.Ifall early responses in 

.»»> 2 
COPY R!MDAL,R!DAL,DA@@LH+DA@@LE .Copy MDAL 
SEND R!DAL .Send to mainframe 
STORE O,DA@ERC,R!MDAL .Clear errcount for next reply 

$ELSE 
R = RELDAL .Release local DAL 

$ENDIF 
.««< 2 

$ENDIF 
.««< 

$ELSE 
n = RESPOND .Process final responses 

$ENDIF 
.««< a 

P :::: MIMM .CHECK FOR MORE 

**************************** SUBROUTINES ******************************* 

* * CHECK FOn DEVICE ERRORS 
* KEEP TRACK OF UNIT THAT ERROR OCCURRED ON 
* 

ERRCHK * 

* CHECK FOH ERROR 

At-'SG.454 
AMSG .1~55 
ANSG. Lt56 
AMSG.I.J57 
Af·1SG. Lt58 
AMSG.459 
AI"ISG.lt60 

$IF 
AMSG.461 

$IF 
AMSG.462 
Ar"lSG.l .. 63 
AMSG. Lt64 
AMSG. Lt65 
AMSG.466 

$IF 
AMSG.467 
ANSG.lt68 
At-'SG.469 
ANSG. LtJO 
Af-1SG.471 
ANSG. Lt72 

$ENDIF 
ANSG.473 

$ENDIF 
ANSG. Lt74 
ANSG.475 
AMSG.476 

$ENDIF 
AMSG.lt77 
AMSG.478 
AMSG. Lt79 
AMSG.480 
AMSG. Lt81 
AMSG. Lt82 
At"lSG. Lt83 
AMSG. lt81 .. 
AMSG.485 
AMSG.486 
AMSG.487 
ANSG.488 
AMSG.489 



/\t')..l; 
()\(' II dY At·1SC 

1(131\ 

l(d(J 
1 hill) 

16b6 
1 71 ') 
1 I Z' II 

1 12!1 

1 I;~ 14 

1131 

17 3 / 
1/1111 
1 I ~)? 
1 7 r) II 
1 7'j() 
1 -; () 1 
1 I () II 
1 166 
1171 

1 II'J 
1176 

1 i f(, 

lUi 
?U(l() 

?(1111 

<lIl;lC I ()' 

1()()()2 n()ll)()fl 

clll(lC I ()'> 

<llIde r ()'

'1I1C1C' no. 

'--1Il;IC, u> 
,--lIlde ,'n> 

<llIde, (l' 

<If)(! C I I)" 

<lIlde, 0> 

<llIile, ()'> 

<lIlile to> 

<IUde I (» 

Ul0(1(1() 
()If){llln 

<mde r I)'> 

(l2Cll123 
n3(J/125 

<rIl(lC' i» 
<fII;IC ,n> 

U(~hI126 
<filii C i"() " 

<IlI;tC' '.)--' 

'-·111;1 C ,();. 

<lIlde, (!' 

'-III;IC ro ' 

021,112') 
(l2 l l / l?() 

(lc)2 1126 
()2 11425 

il211LI25 

lOP APML 2.1(U~/F)/87) Uf/U6/e1 11:~)~:U2 Page 6 LI 
Block: AMSG QlIa 1 if i e 1': AHSG ( 18) 

GEl H!%\..f5,DA@HC,H!, .Hesponse code 
EXI1, A ::: DAH$OK . I f no error 
$If (H!%W5 # OAR$REC),AND,(R!%W5 # DAH$COR) .Not recoverable 

.»»> 0 
GEl R!%Wl,DA@FC,R!DAL .Fullction code 
$Ir (H!%Wl = DAF$WBFR),AND,(R!NUM = R!%MYID) .If early r'eply 

.»»> 1 
FLOSU£3 1, DA@TRQ, R! r-IDAL . Don't expec t I a te rep I y 
STORE 1,DA@NFR,R!MDAL .Don't send final response 

$ENDIF 

$ENDIF 

GEl H!%Wl,DA@FRC,R!OAL 
FLDADD R!%W1,DA@ERC,R!MDAL 

.««< 

««< 0 
.Recover'ed error count 
.Sum of al I units 

"* ~ IND PHYSICAL UNITS' RELATIVE POSITION 
"* IN CnOlJP. 

GET H!%W1,£3D@PUr,R!DCB 
GEl R!%W2,DA@CHN,R!DAL 
H!%\-13 = 0 
R!%\..JII == 0 
$UNIIL (R!%W3 = R!%W2) 

H!%W3 = H!%Wl + R!%W4 
H!%W3 ::- (R!%W3) 
RGET R!%W3,PlJT@CH,R!%W3 
$IF (R!%W3 # R!%W2) 

H! %WII = R! %W4 + 1 
$ENDlr 

$END!I!. 

.PHYSICAL UNIT TABLE 
• CHANNEL NU~1BER FROM DAl 
.CHANNEL TO MATCH 
.RELATIVE POSI flON 
.UNl IL POSITION FOUND 
.PHYSICAL UNIT ENTRY 

.Channel 
· IF NO MATCH 

.»»> 0 
.INCREMENl OfFSEI 

.««< 0 

"* If lIew en'or channel is lower in order or first er-ror, 
"* f~flter error data in MDAL. 
1+ Un recove red s to tll s ha s p rio r i ty ove r recove red. 

Grr R!%Wl,DA@LUE,R!MDAL 
GEl R!%W2,DA@HC,R!MDAL 
$Ir (R!%W2 # OAR$OK) 

· La s t e rI'o r 
.Current response 
· If previolls error 

.»»> 0 

Af-1SG. L19( 
Af·lSG.491 
AMSG.1192 

$Ir 
Ar-1SG. 1~93 
AHSG. L~9LI 

$IF 
Ar-1SG. LI95 
AMSG.1196 
AMSG. L,97 

$ENDIF 
Ar-1sG.1198 

$ENDIF 
At'lSG. LI99 
Af-1SG.500 
At'lSG.501 
AMSG.502 
A~lSG. 503 
At,lSG.504 
AMSG.505 
A~lSG. 506 
Afv1SG.507 
AMSG.508 
AMSG.509 
Af-1SG.510 
AMSG.511 
ANSG.512 
AMSG.513 

$IF 
AHSG.5111 
Arv1SG.515 

$ENDIF 
AMSG.516 
AMSG.517 
AHSG.518 
AHSG.519 
A~lSG. 520 
AMSG.521 
At-1SG.522 
At-1SG.523 
AMSG.524 

$IF 



Al-hG 
(lVI' I' 18Y N·Ise 

201 7 

2n?6 

203 11 

20 113 
20'1'1 

2n l14 

20'Ilt 
2011~) 

2053 
2054 
2064 
2065 

2065 

206 I) 

2U65 
2100 

211't 
2121 
2127 
2131 
2133 
21 '36 
2137 
21 110 
? 1 LI3 

<mdcro> 

<m;IC I'll"> 

<m[lcro> 

(J01OOO 
<IIIClC I'll> 

<m(lcru> 

<ma c 1'0> 
<1II[lcro> 

001UOO 
<macro> 

001000 
<m(lcru> 

<II1(1cro> 

<mClcro> 

<mac 1'0> 
<m(lcro> 

<macru> 
<mac r(» 

01 DOUO (l21~lt25 
<macro> 

IJ20 1i2') 0;:> 2L, 211 02'JL, 2 5 
0271123 
<m;lCf'(J~ 

0201125 ()22426 ()2'JI125 
<rTI(lC n» 

lOP APML 2.1(05/15/87) 07/06/87 11:55:02 Page 65 
Bloc k: AMSG Qua I i r i e r: AMSG ( 19 ) 

SIF (R!%W2 = DARSREC),OR,(R!%W2 = DARSCOR) .Recovered 
.»»> 1 

SIF (R!%W1 <= R!%WLt) .If new error higher in order 
.»»> 2 

SIF (R!%W5 

EXIT 

DARSREC),OR,(R!%W5 = DAR$COR) 

SENDIF 

$ENDIF 

SELSE 
$1 F (R!%W1 <= R!%W/O 

.»»> 3 
. And recove red, i gno re 

.««< 3 

.««< 2 
. If previous error unrecovered 
.If new error higher in order 

.»»> 2 
EXll . Ignore 

SELSEIF (R!%W5 = DAR$REC),OR,(R!%W5 = DAR$COR) 
EXIT .Or recovered, ignore 

$ENDIF 

SENDIF 

SENDIF 

PUT R!%W5,DA@HC,R!MDAL 
PUT R! %Hl" DA@LUE, R! MDAL 

.Set new response 

.NEW LAST 

'* CONVERT PHYSICAL ERROR ADDRESS TO LOGICAL 
'* (SECTOR)X(UNITS)+(UNIT-OFFSET) 

GEl R!%W1,BD@NUM,R!DCB 
GET R!%W2,DA@SEC,R!DAL 
R!%W3 = 0 

.UNITS IN GROUP 

. PHYSICAL SECTOR 

.««< 2 

.««< 

.««< 0 

SUNTIL (R!%W1 = 0) 
R!%W3 = R!%W3 + R!%W2 
R!%W1 = R!%W1 - 1 

SENOTIL 

.MULTIPLY SECTOR BY UNITS 

R!%W3 = R!%W3 + R!%W4 
PUT R!%W3,DA@SEC,R!MDAL 

.ADD UNIT OFFSET 

.ENTER IN RESPONSE 

'* I f unrecovered error, adjust length to number of actua I 
'* sectors done. 

AMSG.525 
$IF 

AMSG.526 
$IF 

AMSG.527 
SIF 

AMSG.528 
Af-1SG.529 

SENDIF 
AMSG.530 

$ENDIF 
AMSG.531 
Af-1SG.532 

$IF 
AMSG.533 
AMSG.53 L, 
AHSG.535 
AMSG.536 

$ENDIF 
AMSG.537 

$ENDIF 
AMSG.538 

$ENDIF 
AHSG.539 
AHSG.540 
AHSG.541 
AMSG.5 L'2 
ANSG.5 Ln 
AMSG.54 /, 
AMSG.5 L,5 
Af-1SG.546 
AHSG.5 /t7 
AMSG.5 /'8 
AHSG.549 
AMSG.550 
AHSG.551 
Af-1SG.552 
AHSG.553 
AHSG.554 
AHSG.555 
AHSG.556 
AMSG.557 



;\1,1,(; 

()VI 1'1 "y MISr. 

2165 
2172 
2117 
2;' 11 
~'? ~)() 

~?~~~)~! 
r) r),) J 
L( ( ) 

2;:?;_)5 
~?2) ') 
2236 
2231 

2~:.'II 3 
221111 

221111 
22117 
225 11 
2261 
2;)66 

??66 

22(:i 
?2(; ! 
?;, I f 

;) )1)( I 

.) 3 ()() 
) 3() I 
;"~ :3;) 

~,lIldC I(l" 

<III~I C r()'" 

<,/11,1 C r()" 
<: 111;.1 t: I l) > 

'·.111;1 C I'll" 

111()1)()() (l;'/II,r)1 
()? /1 1 1')~) 

<111;1 C i'(l > 

<m;le r()" 
()271125 

<lillie i'O'> 

<llIile 10> 

()26 11;'6 
<rnden)" 

()21)1126 ()()l)() 11 
<IIIJer(» 

<III;)C I'i» 

<IIlClCI'U> 

<1TI<1C 1'0> 

()() I () ()() 

<:·rllil(~ 1'1) > 
O(ll()tl() 

<llId! Ill> 
~'III(1 ( 10·> 

'/111;' ( t () 

RELDAL 

RESPOND 

lOP AI'ML 2.1((J'J/15/87) Ill/06/8111:'J'J:1l2 Page 66 
Block: AMSG Qual ifier: AMSG (20) 

Sir (R!%W5 = DARSU~. ..JR, ( R! %W5 = DARSUNC) . Un recove red 

Gll H!%Wl,IJA@LNO,H!DAL 
GEl R!%W2,DA@LN1,R!DAL 
DSLJB R!~IoWl,I~!%W2,[)'512 
Grl H!%W3,DA@TRQ,R!DAL 
R! L NO = 0 
R! LN 1 = A 

.»»> 0 
.Successful transfer length 

.t-1ininrurrt issued to all units 

.Number of units I/Ood 
· Ini tia I ize for product 

SUN r II (R! %H3= ()) . Mill tip I Y 
DADD R!LNO,R!LN1,R!%Wl,R!%W2 
R!%W3 = R!%W3 - 1 

SENDTIL 
SIF (R!%W5 = DARSUNC) 

fU %WI, = R! %WI~ + 1 
SLNDIF 

~!%Wl = R!%W4 < 0'9 
DADO R!LNO,R!LN1,R!%Wl 
PUT H!LNO,DA@LNO,R!MDAL 
pur R!LN1,DA@LN1,R!MDAL 

SENOlf 

EX IT 

* * RELEASE LOCAL DAL 

* 
,If 

RELDAL R!DAL 
EXIT 

* * SLND rU,spONSEl 0 f'olA I NFRAME 
-II-

* 
Gfl R!NUM,DA@rRQ,R!MDAL 
FLDADD 1,DA@fRS,R!MDAL 
S I F (A -= H! NUf-1 ) 

· I f unco rTec ted rea d 
.»»> 

· Include sector of error 

.««< 
• Add rerna i nde r 

.Save for response 

.««< 0 

· lota I r'equests sent 
· Upda te f i na I re sponse s 
· I f a I I f i na I re sponse sin 

.»»> 0 

AMSG.558 
SIF 

Ar-1SG.559 
Af-1SG.560 
AMSG.561 
Af'.1SG.562 
Af·lSG.563 
AHSG.56 1, 
Af'olSG.565 
Af'.1SG.566 
AMSG.567 
AI-1SG.568 
AMSG.569 

Sir 
Ar-1SG.570 
A'-1SG. 571 

SENDIF 
AMSG.572 
Af-1SG.573 
AMSG.574 
AMSG.575 
A/'·ISG. 576 

SENDIF 
At·1SG. 577 
At·lSG.578 
AMSG.579 
At-1SG.580 
At-ISG.581 
Af'o1SG.582 
AMSG.583 
AMSG.584 
Ar'ISG.585 
AMSG.586 
At-ISG.587 
Af'olSG.588 
AMSG.589 
At-1SG.590 
At-1SG.591 
AHSG.592 
Af'o1SG.593 
AMSG.594 

SIF 



Af.1~':(; 

OV!! t' I ay AI·1SG 

233') 
2337 
23 110 

23 1,5 
23 1>2 
2361 
2367 
2376 
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Block: AMSG Qual ifier: AMSG (21) 

H! %W1 = 0 
R!%W2 = A 

. In i t i a I i ze fo r sea rch 

GET R!%W3,BD@IQU,R!DCB .First on queue 

* Search for al I complete MDAL's. Repl ies must be sent 
* to the mainframe in the same order in which they were 
* rece i v(!d . 

$UNTIL (R!%W1 # R!%W2),OR,(R!%W3 :::: 0) 
GEr R!%W1,DA@TRQ,R!%W3 .Total DAL's for request 
GET R!%W2,DA@FRS,R!%W3 .Final responses 

GET R!%WLI,DA@NFR,R!MDAL .Flag for no final response 
H!%W3:::: (R!%W3) .Next r'eqllest 
$IF (R!%W1 :::: R!%W2) . If al I reponses in 

.»»> 1 
1::::0 
ADDRESS R!DZ,BD@IQU,R!DCB .Queue address 
RK[RN HGET . Ta ke firs tent ry 

$IF (R!%WI~ :::: 0) .If final response expected 

I~KERN I DALSND 
$ELSE 

RKERN HONN 
$ENDIF 

.»»> 2 
.Send it 

.Release DAL 

.««< 2 
FLDSUB 1,CPI@DP,R!%LSPI .Adjust disk request population 
I :::: 1 

$ENDIF 

$LNDTIL 
$ENDIF 

R =- RELDAL 
EXIT 

END 

.««< 

.««< 0 
.Release local DAL 

AMSG.595 
AMSG.596 
AMSG.597 
Af.1SG.598 
AMSG.599 
AMSG.600 
AMSG.601 
AHSG.602 
AMSG.603 
At-1SG.604 
AMSG.605 
AMSG.o06 
AMSG.607 
Ar-1SG.608 

$IF 
AMSG.609 
Ar-1SG.610 
ANSG.611 
AMSG.612 

$Ir 
AMSG.613 
AMSG.614 
AMSG.615 
AMSG.616 

$ENDIF 
AMSG.617 
AMSG.618 
AMSG.619 

$ENDIF 
AMSG.620 
AMSG.621 

$ENDIF 
AMSG.622 
ANSG.623 
AMSG.624 

At-1SG.626 
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2:30 [) 2:31 2:31 D 2:32 2:32 D 2:33 2:33 0 2: 34 
2: 31, (J 2: 35 2: 35 D 2: 36 2: 36 D 2:37 2: 37 D 2:38 
2:38 D 2: 39 2:39 D 2:40 2:40 D 2:41 2: III D 2:42 
2: 112 D 3 : 1 3 : 1 D 3 : 2 3 : 2 D 3 : 3 3 : 3 D 3 : 4 
3 : 4 D 3 : 5 3 : 5 D 3 : 5 F 6: 1/, 7:39 9: 9 11 : 22 

11: 22 F 12 : 6 17: 18 20:31 
I) ~iuNI' 1 : II 2:28 D 

1,3U %P 1 : 4 2:28 D 2:28 11 : 22 F 11: 22 
1111) %Sl 2: 12 2: 13 D 4: 9 II: 21 6: 12 6: 16 6: 17 6:22 

6:23 6:25 6:26 7 : 1 7 : 5 7 : 8 7: 10 7: 14 
7: 15 7:33 8: 16 9: 2/~ 9:25 9:28 9:29 10: 15 

1 (): 18 10:20 10:26 10:27 10:28 10:29 10: 110 10:41 
1 (): ,,2 1 1 : 1 1 1 : 2 11 : 3 1 1 : It 11 : 5 1 1 : 8 11 : 32 
1 1 : 36 11: 39 11: 40 11 : 41 11 : 112 12: 1 12 : 2 12: II 

12: 5 12 : 7 12:20 12:23 12:25 12:21 12: 31 12:38 
13: 17 13: 18 13:23 13:24 13:25 13:26 13:30 13: 31 
13:32 13: 33 13: 39 1 II : 15 111: 20 1/1: 21 11,: 22 11,: 23 
111: 32 1 /1: 33 111: 110 16: 111 16: 21 16:24 16:26 16:34 



NI:'-;C lOP APML 2.1(O5/15/8l) 01/U6/8'1 11:5~:U2 Page 75 
Qua Ii fie r: AMSG (29) 

16:39 17: 6 17: 13 17: 18 17: 19 18: 1 18 : 5 18 : 9 
18: lIt 18: 15 18:20 18:21 18:39 18: tlO 19: 2tt 19:25 
19:30 19: 31 19:38 20: 3 20: 4 20: 6 20:20 20:21 
20: 39 21 : 3 21:10 21 : 11 21: 12 21: 26 

1.11 %S2 2: 12 2: 14 D 
412 %S3 2: 12 2: 15 D 
'.13 %S4 2: 12 2: 16 D 
1tll. %,S5 2: 12 2: 17 D 
1,15 % r 1 2: 18 [) 6: 11 17: 11• 17: 17 18 : 8 20: ttO 
1116 %12 2: 19 D 6: 11 17: 14 17:17 18: 8 20: tlO 
1117 % T 3 2:20 D 11 : 26 17: 1tl 17: 17 18 : 8 20: 5 20: ItO 
1120 %1 II 2: 21 D 
tl21 %T5 2:22 0 
1122 %T6 2:23 D 
tl23 %Hl 2: 2tl D 6: 13 6: 14 6: 16 6: 17 9:28 9:29 11 : 33 

11 : 35 11 : 36 16: 1/. 16:15 16: 16 16: 17 16:21 16:23 
18 : 5 18: 7 18: 14 18: 15 18:20 18:25 18:39 19 : 4 
19: lIt 19:30 19:33 19:35 20: 3 20: 5 20: 10 20: 18 
20: 19 21 : 1 21 : 9 21:10 21: 15 

11211 ~\J2 2:25 [) 16:34 16:36 18:21 18: 2L, 18:29 18: ttO 18:42 
19 : 2 19: 31 19: 3tl 20: 4 20: 5 20: 10 21 : 2 21 : 9 
21 : 11 21 : 15 

1,25 %\/3 2:26 D 16:35 16:36 16:39 18:22 18: 211 18:25 18:26 
18:27 18:29 19:32 19: 3 /• 19:37 19:38 20: 6 20: 9 
20: 11 21 : 3 21 : 9 21: 10 21 : 11 21 : 13 

1126 ~\~\ II, 2:27 0 18:23 18:25 18:30 19 : L, 19: 1 Lt 19:25 19:37 
20: 15 20: 18 21: 12 21: 20 

1.27 %H5 2:28 D 18 : 1 18: 4 19 : 6 19: 16 19:24 20: 2 20: 1 L. 
13.76 BIGDISK 'I: 23 16: 12 D 
1177 BHIWN I,: 26 13: 12 D 

510 sr·1I(lO Lt: 25 10: 11 D 
133 CPUDLAY Lt: 13 5: 11 D 
1,30 DAL 2:29 [) 3 : 8 4:20 I,: 21 9: 9 9:24 9:28 10: 15 

10: 18 10:20 10:26 10:27 10:28 10:29 10:40 10:41 
10: '.2 11 : 1 11 : 2 11 : 3 11 : I, 11 : 5 11 : 39 11 : 40 
11 : 41 11 : 112 12 : 1 12 : 2 12 : 4 12 : 8 12:20 12:23 
12:25 12:27 12:31 12: 31, 12:38 12:L12 13: 17 13: 18 
13:23 13: 21, 13:25 13:26 13:30 13: 31 13:32 13:33 
13: 37 111: 15 14:20 14:21 1 Ll : 22 lIl:23 1 I,: 32 14:33 
lit :'10 16: II, 16:21 16:24 16:26 16:34 17 : 6 17: 13 
17: 17 17: 18 18 : 1 18: 5 18: 14 18:21 19:31 20: 3 
20: 't 20: 6 20:31 
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Qua Ii fie r: AMSG (30 ) 

111~1 OCB 3 : 2 [) 16: 17 16 18:20 19:30 21 : 3 21:17 
16.W f f~RCllh 17: 5 17:39 D 
1277 1151'[lN II: 32 1/ ~ : 1 1 D 

') III 1151'10 II: 31 10:32 D 
1151 L Ntl 3 : l~ [) 20: 7 20: 10 20: 19 2U:20 
II')? l N 1 3 : 5 () 20: 8 20: 10 20: 19 20:21 
') In LOOP 1():34 D 12 : 9 
36 11 I·IA\-IAU: 4:36 7:32 D 
113 1 I·m 2: 30 D II: 3 LI : 5 
(-'5U f·let IN 6: 9 6:24 D 

36 l·lr.llhflAL II: 8 /1: 16 0 
3D3 HCOf.1I·1N 7 : 4 D 8: 18 
1')(l 1·1CIU,l\ II: 3/1 6: 5 D 
? -III 1·1CHFDN I~: 35 6: 112 0 
'132 f·ll) 2:31 [) 4 : 7 4: 11 
11

'
10 1·1DAI 3 : 1 D 16:33 16:37 16:39 17: 111 17: 17 17: 19 18 : 8 

18: 9 18: 15 18:39 18: I~O 19: 211 19:25 19:38 20:20 
2U:21 20:39 20:40 21: 12 

11'3 '3 t·IF 2:32 D II: 21 4:23 4:25 11:26 4:28 4:29 LI: 31 
/1: 32 4: 31~ 4:35 4:36 4: 37 4:38 II: 39 12:20 

12:22 12: 21~ 12:26 
113u Hr 3 : 8 () 6: 12 6:22 6:25 6:27 6: 32 7 : 1 7 : 8 

7 : 111 7: 16 7: 211 7:33 7:39 7: 111 8: 16 
332 t·IIHl ED 7: 1 3 D 8: 19 9: 31 15: II 
II 31~ I·IG 2:33 D II : 11 LI: 13 6: 8 6: 11 6: 14 6: 17 6:20 

6:21 6:25 10: 15 10: 17 10: L~O 11: 22 14: 15 14: 17 
1135 1·111 2:34 [) 6: 19 6:20 6:21 7 : 2 7: 5 7: 10 7: 11 

8: 1 7 8: 18 10: 111 11:22 
1136 1·11 2:35 D 7 : 9 7: 10 7: 31~ 7:35 7: 112 10: 112 11:22 

11 : 211 11:39 
131 1·11 III L II: 18 11:111 D 

6 1·1 I NI·I II : 2 D 5: 19 6:34 7:26 8: 5 9: 11 13: 2 13: 110 
1 1: 30 

'I) 7 f·ll 2:36 () 7 : 6 7: 7 7:35 7:38 7:39 1 1 : 11 : 22 
11: 211 11: IIU 

111j(} 1·11, 2: 37 [) 7 : 3 7: 7 8: 15 11: 2 11 : 22 11 : 25 11 : 41 
11111 til 2:38 D 7: 16 7: 1 7 7: 18 1: 19 7:20 7:21 1 1 : 3 

11: 22 11: 25 11 : 42 
IIII? f·1H 2: 39 [) 10:26 10:28 11 4 1 1 12 11 : 15 11:26 11 : 31 

12 : 1 13:23 13:25 13 30 13 32 
11111 I·IN 2: 110 D 1U:27 10:29 1 1 5 1 1 12 11 : 15 11 : 18 11 : 26 

11 : 31 12 : 2 13:24 13 26 13 31 13:33 
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Qua I if i e r: AMSG ( 31 ) 

11114 t·IO 2: '11 0 11 : 16 11 : 18 11 : 22 11:24 11 : 25 11 : 26 
11 115 HP 2:42 0 11 : 8 11:38 
LI22 /vIf{[SPD 4:37 8: 14 D 
1150 NUr-l 3 : 3 D 11 : 7 11 : 15 11 : 16 16:24 16:27 17: 10 17: 13 

17: 16 18 : 7 20:39 20:42 
1134 OlJ1CALL 4:38 9: 8 D 
1157 OUTRESP II: 39 9:23 D 

2267 RELDAL 1 7: 21 20: 30 D 21:33 
2300 RESPOND 17: 11 17:27 20:38 D 
1362 XFHDt~ 4:29 14:38 D 

570 XFRIO 4:28 10: 31 D 
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( 1 ) 

(I ',(fIde 10'> OVIHLAY BEGIN BEGIN.I~ 

cor·H·lEN T 'Copyright (C) Cray Research, Inc., 19811' OVERLAY 
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()\l~I'lay BEGIN Block: BEGIN Qua Ii fie r: BEGIN (2 ) 

(-, <l1IaCIO> REGOEFS (Crn)" (CA,CL,MA, PA, PB, PC, PD, PE, PF, PG, PH, PI, PJ, PK, PL, BEGIN.5 
, PM, PN, PO, PP, PQ, PR, TO, Tl, T2, T3, T4, TM, IBL, ICOM,MU,ML) BEGIN.6 

1100 CRT EQUALS $HEGORG $REG 3 
1110 %Sl EQUALS $REGOHG $REG 3 
II 11 %S2 EQUALS $REGORG $REG 3 
1112 %S3 EQUALS $HEGORG $REG 3 
1113 %S4 EQUALS $REGORG $REG 3 
11111 %S5 EQUALS $HEGORG $REG 3 
1115 %Tl EQUALS $REGORG $REG 3 
1116 %12 EQUALS $REGORG $REG 3 
In7 %T3 EQUALS $REGORG $REG 3 
1120 %T4 EQUALS $BEGORG $I~EG 3 
1121 %T5 EQUALS $REGORG $REG 3 
1122 %T6 [QUALS $HEGOHG $HEG 3 
1123 %Wl tQUALS $REGORG $REG 3 
11211 %W2 EQUALS $HEGORG $REG 3 
1125 %H3 EQUALS $REGORG $HEG 3 
1126 %\~II EQlIALS $HEGORG $REG 3 
1127 %W5 EQUALS $REGORG $REG 3 
1130 CA EqUALS $HEGORG $REG 3 
1131 CL [QUALS $HEGORG $REG 3 
1132 MA EqUALS $REGORG $HEG 3 
1133 PA EqllAI S $HEGORG $REG 3 
1134 PB EQUALS $REGOHG $REG 3 
'135 PC EqllAlS $HEGORG $HEG 3 
In6 PD EqUALS $HEGORG $REG 3 
1131 PE EqUALS $HEGORG $HEG 3 
11 110 PF EQllAIS $HEGOHG $REG 3 
11111 PG EqllAIS $REGORG $REG 3 
11112 PH EqUALS $HEGOHG $REG 3 
11 113 PI EqUALS $REGORG $REG 3 
11114 PJ EQllALS $REGORG $REG 3 
11115 PK EqUALS $REGOHG $REG 3 
11 116 PL EqUAlS $HEGORG $HEG 3 
11117 I'f-l EqUAlS $HEGOHG $REG 3 
II~U PN FquAIS $REGOHG $REG 3 
'I~ 1 PO EQUALS $HlGORG $HEG 3 
1152 PI' EqUALS $HEGORG $REG 3 
1153 PQ EQUALS $REGOHG $REG 3 
II'; II PH EQllAIS $HEGOHG $REG 3 
1155 TO EQUALS $HEGORG $REG 3 
1156 T 1 EqUALS $REGORG $REG 3 
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{) ,>,'I;lY IHCIN Block: BEGIN Qua I if i e r: BEGIN ( 3 ) 

II~) 7 T2 EQUALS $HEGOHG $RE( 13 
1160 T3 [QUAIS $HEGORG $REG 3 
1/61 1 LI EQllAi S $REGOHG $REG 3 
1162 1M EQlJALS $HEGOHG $HEG 3 
1163 IBL EQUALS $HEGOHG $REG 3 
11611 ICOM [QIII\I S $HEGOHG $REG 3 
1165 MU EqUALS $HEGOHG $REG 3 
1166 NL EQUALS $REGORG $REG 3 

BEGIN.7 
21 PARL EqUALS PR-PA .r.1aximum parameter length BEGIN.8 

EXI %I<CONS BEGIN.10 
[XI %fWIO BEGIN.11 
EXI %IHANQ BEGIN.12 
EXI OCCB BEGIN.13 
Exr LBFW BEGIN.14 
EXI LBPT BEGIN.15 
EXI r.1A1X BEG N.16 
EXI MIAQ BEG N.17 
EXI TMCB BEG N.18 
EXT O$ACOM BEG N.19 
EXI O$ADEM BEG N.20 
EXl O$Ar.1SG BEG N.21 
EXI O$BCOM BEG N.22 
EXI O$CDEM BEG N.23 
EXI O$CLOCK BEG N.211 
EXI O$CHTDEM BEG N.25 
EXI O$[)lIDEM BEG N.26 
EXI O$DISK BEG N.27 
EXI 0$1 COM BEG N.28 
EXI O$THANSF BEG N.29 
EXI D$ACot-1 BEG N.30 
EXI D$ADEr.1 BEG N.31 
EXI D$M1SG BEG N.32 
[XI D$BCOfll BEG N.33 
EXI D$C()U·1 BEG N. 31~ 
[XI D$CL OCI, BEG N.35 
EXI D$CHrOEM BEG N.36 
EXI U$DIIDEM BEG N.37 
[XI D$DISK BEG N.38 
EXI D$ICOf-l BEG N.39 



Bll; I N 
O'.·.~I·I;I~l B~(;IN 

EX r 
EX r 

D$IHANSF 
fMEMSIZ 
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Block: BEGIN Qualifier: BEGIN (4) 

BEGIN.40 
BEGIN.41 
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Block: BEGIN Qualifier: BEGIN (5) 

H! CIU-: H! %KCONS > · Cfn i mtex fa r CALI 

A = 0 
R!t-1U = A 
R!t-IL ::- A 

.Initialize OK ERR buffer address 

Process LleCldstart comlllcHlds. 

MA - 0 
FIN [) Al'lA P , T 3, f1~. T 2 
P = BEG 1. A # 0 
P ~ BEG1. T2 > 512 

BGt I rv1A 
P = BEG 1. A # 0 
MOSH T3,14,MA.T2 

R! I COtvl = 0 

* 

.Get ready to reCld AMAP 
· If ANAP not found 
· I f bigger than 1 buffer 

.Get AMAP buffer 

.If no space available 

.Load AMAP 

· ICOM setup flClg 

* INITIALIZE TARGET MEMORY CONTROL TABLES (TMCB. IM@xxxx) 

* 
* 
* 

R!MA = AMAP base Clddress 

R! IBL= TtvlCB .Target memory contl'ol block 

* Set lip control table for BMH. Searcll through logical 
* device entries to see if BMH is defined. 

R!T1 = ( R!MA + 0' 17) · Po i n te r to logical devices 

$Ir (A # 0) · I r any 
.»»> U 

II! T 1 -=- H! 11 + H!MA .Add Al'lAP ba se 
I\! 12 -- U · In i t i a I i ze 
$lJN I I L ( H!12 = LDV$END) · Un til a I I sea rctled 

R!T2 (R! r 1 ) .Device type 
$1 F (A -- I DV$BMR) .BMR device 

.»»> , 
R! 13 = I",@LT · Table length 
H!%H1 = 'TM'B · ASCI I heade r 

BEG IN .lt3 

BEGIN.lt4 
BEG IN. LI5 
BEGIN.Lt6 
BEG IN .lt7 
BEG I N ./18 
BEG IN. LI9 
BEGIN.50 
BEGIN.51 
BEGIN.52 
BEGIN.53 

BEG N.51~ 
BEG N.55 
BEG N.56 
BEG N.57 
BEG N.58 
BEG N.59 
BEG N.60 
BEG N.61 
BEG N.62 
BEG N.63 
BEG N. 6 Lt 
BEG N.65 
BEG N.66 
BEG N.67 
BEG N.68 
BEG N.69 
BEG N.70 
BEG N.71 

BEGIN.72 
SIF 

BEGIN.73 
BEGIN.74 
BEGIN.75 
BEGIN.76 
BEGIN.77 

$IF 
BEGIN.18 
BEGIN.79 



UiCIN 
O:t!I'lay BfGIN 

137 () 11,0U() /C)lIO 1!l2 () 2l, II;! It 
1112 U 111()()() /()1161)~)? ()2 111125 
1115 n 1 700n /U02512 
1117 02{)l,63 012U(ll U2 111110 

02()1,61 034 1t 10 
1511 0261156 
1,)') <lflllC r'o> 

16n o 3llLlSf) U13U2U 016000 
/OUI)()(JI) 02LII155 

165 0201161 03 111155 
167 <fI],)C r"o> 

17 lt <111(~ C 1'0> 

175 <fIl11CIO> 

2112 <fIl~l C r 0'> 

20? <m"c 10> 
2(11, 021l l,3 ;~ 01202!l C12 111110 

03 ()Ill () 02 I,I,?5 
211 <mClC(O> 

216 0261,56 
217 () 3 Oil ~)() U22LI25 0211425 
222 <lilac r u> 

227 () lU02(; 
230 <.1Il11CIU> 

235 01()O()ij 02 f )1156 
237 <metC 1'0> 

2111 n26 1,5() 
2112 <1Il;'C r(» 

21,3 02645h 
21111 <macro> 

252 <lIl<le r u> 
21)11 <III;:H~ 10" 

;~ ') II <tnllCrO> 

?')I) <rll:\(; r 0> 

TMCt-,Uv1 
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Block: BEGIN Qual ifier: BEGIN (6) 

IU %W2 ::: '@B' R 
IU%W3 = 't-m'R 
f{ ::: GF fBUF .Allocate memory 
(H!1BL + TM$BMR) = R!T4 .Save pointer to rrv1 table 

H!ll = R!Tl + 1 
$IF (R!%MYID = MIOP) 

.Channel 

. If MIOP 
.»»> 2 

R!TO = (R!Tl) - 0'20 + DCCB .Place for DCB pointer 

(R! fO) = R!T4 .Use same table for DCB 
S T OI~ E B lOP, T M@ lOP, R! T I~ . B lOP hall die s B M H 

$ELSE 
PUT R!%MYID, TM@IOP,R!T4 . Processor number 

$ENDIF 
.««< 2 

PU1 TM$BMR,TM@TYP,R!T4 .Memory type 
R!%W3 = (R!MA + 0'20) .End of lOS buffer memory 

PUT R!%W3,TM@FWO,R!T4 
H!ll ::: H!Tl + 1 
H!%W3 = (H!Tl) + R!%W3 
PUT R! %W3, TM@LMO, R! TLI 
P ::: H1Ct-1EM 

$ELSEIF (R!T2 = LDV$DSK) 
H ! T 1 = H! 11 + It 
$UNIIL ((R!Tl) = 0) 

R!ll = R!Tl + 1 
$ENDTIL 
H!Tl = R!Tl + 1 

$ELSEIF (R!T2 H LDV$END) 
$PUNTIF CODE=PT$INIT 

SFNDIF 

$[ND r I L 

.BMH Base address 

.Number of 65K segments 

.Add to base 

.BMR Limit address 

.Skip to Central memory 

.Striped disk group 

.Physical device list 

.For al I units defined 

.Next 

.Point to next entry 

. I I I ega I va I lie 

.««< 

BEGIN.80 
BEGIN.81 
BEGIN.82 
BEGIN.83 

BEGIN.8Ll 
BEGIN.85 

SIF 
BEGIN.86 

BEGIN.87 
BEGIN.S8 
BEGIN.89 
BEGIN.90 
BEGIN.91 

$ENDIF 
BEGIN.92 
BEGIN.93 

BEG N.9 Ll 
BEG N.95 
BEG N.96 
BEG N.97 
BEG N.98 
BEG N.99 
BEG N.l00 
BEG N.l01 
BEG N.l02 
BEG N. 103 
BEG N. 104 
BEG N.l05 
BEG N. 106 
BEG N. 107 

$LNU If 

SENDIF 
BEG IN. 108 
BEGIN.l09 

-1+ 

-1+ 

-1+ 

Set. lip control table for Central Nemol~y. 
etJ;HHwl entries for' high speed to CMEM. 

.««< 0 

Sea ret! 

SENDIF 
BEGIN.ll0 
BEGIN.l11 
BEGIN.112 
BEGIN.113 
BEGIN.114 
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(I i()( lUll 
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--'lIliI( I I' 
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lOP A I'r-1 L 2. 1 ( U 5 / 1 ~ / 8 7) 01/ 0 6 / 8 I 1 1 : 5 5 : 0 I I Pay e 84 
Blocl,: BEGIN Qualifiel~: BEGIN (7) 

H T 1 == I\! %r'lY I D 
H 10 = CII$CII 
R T r-1 :c TM$CMEM 
P cc CMSHCH 
$UNllt (R!T1 == R!%MYID) 

* 
R = CHSCAN 
$ I F (R! T2 = 0) 

H!T3 = IM@LT 
H!%Wl = 'TM'R 
R!%W2 == '@C'R 
H!%W3 = 'ENIR 
R =- GEII3Ur 
(R!TBL + TM$CMEM) = R!T4 

.Start with tllis lOP 

.High speed cllannel 

.Target Central Memory 
· Sta r't sea rch 
.Search all lOP's 

· Sea rch fo r ctta nne I 
· I f found 

.»»> 0 
.Get space for TM table 
.ASCII header 

.Save pointer to TM table 

SlonE TI-1$CMEM, T""@TYP, R! TLI • Memo r'y type 
PUT R!Tl,TM@IOP,R!T4 .Processor number 
STOHE CRAY@SIZ,TM@LMO,R!TI~ .Limit address upper 
P == TMSSD .Skip to SSD 

$ENDIF 

H!T1 = H!ll + 1 
R! 11 = MIOP, A > XIOP 

$ENDT IL 
$PlJNT IF CODE=PT$NOHSP 

.Next lOP 
• Wrap 

.««< 0 

.High speed IIIUSt be configured 

* Set up control table for SSD. Search chClnnel 
* entries for high speed to SSD. 

* 
R! I 1 = R! %rW I 0 
R! I () = CH$CII 
R! IN = TM$SSD 
p= SSDSRCH 
$IJNIIL (IUTl R!%MYIO) 

* 
1\ -= CHSCAN 
Sir (R! T2 :-: U) 

R! T 3 = Hl@L T 

.Star't with this lOP 

.High speed channel 
· Ta rge t SSD 
· Sta rt sea retl 
· Sea retl a I I lOr's 

· Sea rell fo r cha nne I 
· I f found 

.»»> 0 
.Get space for TM table 

BEGIN.115 
BEGIN.116 
BEGIN.117 
BEGIN.118 
BEGIN.119 
BEGIN.120 
BEGIN.121 
BEGIN.122 

$IF 
BEGIN.123 
BEG IN. 124 
BEGIN.125 
BEGIN.126 
BEGIN.127 
BEGIN.128 

BEGIN.129 
BEGIN.130 
BEGIN.131 
BEGIN.132 
BEGIN.133 

$ENDIF 
BEG IN. 1314 
BEGIN.135 

BEG N.136 
BEG N.137 
BEG N.138 
BEG N.139 
BEG N. 1 L40 
BEG N.141 
BEG N.142 
BEG N.143 
BEG N. 1 L.4 
BEG N. 1 L.5 
BEG N.lq6 
BEG N.147 
BEG N. 1118 
BEG N. 11~9 
BEG N.150 

$IF 
BEGIN.151 
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1101 
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II;> 3 
II?II 
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1125 

'133 
113 11 

113 11 
111 7 
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1151 
11'.13 
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IloU 
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(12 111123 
()2 L1112LI 
()?11112') 

1 O()()OII 
()?111156 
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(}2 1111') 7 

(} 2/111 ') ') 

()2 1,11') 7 
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(I;?IIII'.) 7 

II?IIII')I) 
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lOP API'1l 2.1(05/15/87) 07/06/H711:')'):04 Page 85 
Block: BEGIN Qualifier': BEGIN (8) 

H %W1 = 'TM' R 
H %W2 = '@S'R 
R %W3 = 'SO'R 
R GEIBUr 

· ASC II heade r 

(R!lBL + TM$SSO) = R!T4 .Save pointer to TM table 

STOHE TM$SSO,TM@TYP,R!T4 .,.'ernory type 
PUl R!Tl,TM@IOP,R!T4 . Processor number 
STOHE SSO@SIZ,TM@LMO,R!T4 .Limit address upper 
P =1 NENO . End of TM setup 

$~~ND I r 

H!T1 = R!Tl + 1 
R!Tl = MIOP, A > XIOP 

.Next lOP 
• Wrap 

$ENOTIL 
.If-

-If-

-If- CHEATE DEMON ACTIVITIES FOR THIS lOP 
-If-

-If- [H,.'ONS FOR ALL lOPS 

R ru = O$ACor" .ACOM 
n 11 = 0 • PR I OR ITY 
H 12 -= O$ACOr.., .DEMON POINTER 
H .. DEt"ON .CREATE 
H Tu = O$AMSG .AMSG 
R 11 -= 0 .PRIORITY 
H f? = O$AMSG .POINTER 
R ~ o Et-ION .CREATE 
R TO ~- O$CLOCK .CLOCK OENON 
H 11 -- 7 .PRIORITY 
H 1 ') 

l. = O$CLOCI( .POINTER 
H :c DEHON 
H HI -- O$CRIDEN .CR1DEM 
H 11 ~- l · PH I OR 11 Y 
R 12 - D$CHl DEI,' .POINTER 
R [)IHON 

-If- NIO!> DnlONS 

.««< 0 

BEGIN.152 
BEGIN.l,)3 
BEGIN.154 
BEGIN.155 
BEGIN.156 

BEGIN.157 
BEGIN.158 
BEGIN.159 
BEGIN.160 
BEGIN.161 

$ENOIF 
BEGIN.162 
BEGIN.163 

BEG N.164 
BEG N.165 
BEG N.166 
BEG N.167 
BEG N. 168 
BEG N.169 
BEG N.170 
BEG N.17l 
BEG N.172 
BEG N.173 
BEG N.174 
BEG N.175 
BEG N.176 
BEG N.177 
BEG N.178 
BEG N.179 
BEG N. 180 
BEG N. 181 
BEG N. 182 
BEG N.183 
BEG N. 184 
BEG N.185 
BEG N.186 
BEG N.187 
BEG N.188 
BEG N.189 
BEG N. 190 



BI I; I N 
(l ,~f' I ay BEGIN 

Ii () I, <(("11: I I)" 

')() I (1111 () (ll I / (1IH)( llH I (12111Ir)~ 
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I) 1 1 (17/()no /()U 1 7211 

I)? 1 Ullj{J(l() /()U()()UU ()2 1111')') 
:)?I, () 1 (l()( l( I (12 1111 r)() 
')~? (1 () lll( HIli jllO(HJ()() ()211451 
I) 3 1 () 7 1()/)() j()() 1 1;!11 

~) 3~ <mClCI'()'> 

'J36 ()l IIllU(1 /UOU()()() ()2111~55 

') II 1 o 1 () II ()( I ()2 L,1156 
')113 () lllUon /(IOOOClU (J2 11L157 
') Ij{) 07/no() j(lt) 1 7211 
')'iO <'lIlilCf()'> 

'J~() 111 O()U 1 ()2 11115() 

552 o 1!l()() 1 ()2 1I LI61l 
I)~) 'I <mil C I ():' 

riC) 3 III i ()()! I /0(1221
'
1 

I) (j I) <II"te f ()'. 

') IU () IIU(H) /(1()20 I" 
r) i ';> <:IIIi1C I () > 

') I? ( )?(jl,')() 

') 13 <((Iile I I» 

I) 11, () 7 I (HI( I / ()1I2 1'5 I, 

lOP AI'NL 2.1(U~/1~/B/) ()1/U6/81 11:~~:UII P<lge 86 
Block: BEGIN Qualifier: BEGIN (9) 

$ I r (H! %MY I () == ,.'1 or ) 

I{ 1 U == O$CDEt-1 
H f1 = () 
H T2 D$CDEM 
H = DEMON 

1{!10 = O$ADEM 
H!11 = 0 
H!12 = D$ADEM 
H = DEMON 

H' BL OCK MUX 

$Ir (I@BMXSYS # 0) 

R!TO = O$BCOM 
R! 11 = 0 
R!12 = D$BCOM 
H = DEMON 

$ENDIF 

?t, DCUS 

.CDEM 
· PR I OR I I Y 
.POINTER 
.CREATE 

.Create ADEM demon 

· Ir DEFINED 

.CHFATE BCOM 

.PRIORITY 

.DEMON POINTER 

.»»> 0 

.»»> 1 

.««< 1 

* Create ICOM if any DCUS disks in the entire system. 
* Create other DCUS demons as needed. 

R ! 1 1 == B lOP . S tar t VI i ttl B lOP 
R!T3 = 1 .force pass 
$lJNfiL (H!T1 > XIOP),OR,(R!T3 = 0) .Unti I some found 

H = DCUS .Search for DCU5 disks 
$1 F (H! 13 = 0) . I f some found 

H -= ICOMSEI 
$END I r 

H!r1::- H!Tl + 1 
SENDllt 
H ::: I NDClJS 

.»»> 
· I nit i a I i ze I COM 

.««< 
.Next lOP 

.Create other DCU5 demons 

BEGIN.191 
BEGIN.192 

$IF 
BEG N.193 
BEG N. 19 11 
BEG N.195 
BEG N. 196 
BEG N.197 
BEG N. 198 
BEG N.199 
BEG N.200 
BEG N.201 
BEG N.202 
BEG N.203 
BEG N. 20 11 
BEG N.20S 

$IF 
BEGIN.206 
BEGIN.207 
BEGIN.208 
BEGIN.209 
BEGIN.210 

$ENDIF 
BEGIN.211 
BEGIN.212 
BEGIN.213 
BEGIN.214 
BEGIN.215 
BEGIN.216 
BEGIN.217 
BEGIN.218 
BEGIN.219 
BEGIN.220 
BEGIN.221 

$IF 
BEGIN.222 
BEGIN.223 

$ENDIF 
BEGIN.224 
BEGIN.225 
BEGIN.226 
BEGIN.227 
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()\t'rl;IY [H GIN Block: BEGIN Qua I if i e r: BEGIN ( 10) 

it- BIOr DU'IONS BEGIN.228 
BEGIN.229 

') 7 (, <-:flI;lC 10'> $ELSEIF (H!%MYIO BIOP) BEGIN.230 
BEGIN.231 

-H- f310CK MlJX BEGIN.232 
BEGIN.233 

(lOl, ~lIlilC r I» SIF ( I@Bf-'XSYS # 0) · IF EFINEO BEGIN.234 
.»»> 1 $IF 

6() I OIII()(H) /110L)()(lO 02't'155 H! 10 = O$BCOM .CREATE BCOM BEGIN.235 
6 I~? OIUUOll 02't" ~)6 R! 11 = 0 .PRIORITY 0 BEGIN.236 
6111 (11'1000 /(IODUOO U2't1457 R! 12 = D$BCOM . DEMON POINTER BEGIN.237 
611 1l770Ull /n0172 11 R -,:: DEMON BEGIN.238 
6?1 <m,lC t(» $ENDIF BEGIN.239 

.««< 1 $ENOIF 
BEG IN. 2LtO 

-H- 00-19/29 BEGIN.241 
BEGIN.242 

621 01()OOl 0211'155 H! 10 = CH$Ol .OD-19 BEGIN.2Ln 
623 01(J(IOl 024LI~6 R! 11 ~ - BIOP .BIOP BEGIN.244 
(2 1) 077000 /()O16 1111 R = CIISCAN . SCAN BEG IN. 2'15 
627 <macro> Sir (R!T2 # 0) · IF NONE BEGIN.246 

.»»> 1 $Ir 
(i3? Ol()()(12 02LtL'5~ R! 10 - ell$02 .CHECK FOR OD-29 BEG IN. 2147 
63Lt () 710()() /U(J161,11 R -- CHSCAN .CHECK BEGIN.2Lt8 
6 Vi "'mile ru> SENDIF BEGIN.2'19 

.««< $ENOIF 
636 <111;1 C I () > SIF (R! -12 # 0) · If none fOllnd yet BEGIN.250 

.»»> $IF 
6111 01 U I (11 ()21"1~)~ R!TO = CH$D1S · St r i ped 0019 BEGIN.251 
6113 n17u(lf) /()O 1 (JI,11 R = CHSCAN · Sea rch BEGIN.252 
6115 <rIl11Cro> $IF (R!T2 # 0) · If none found BEGIN.253 

.»»> 2 $IF 
6 1:>0 010102 02LI/I~)~) H! fO = CH$D2S .Striped 0029 BEGIN.25 IJ 
( 1)? o j 7 () CH) / O() 1 (il,ll H - ~ CIISCAN · Sen rch BEGIN.255 
(JI)11 <,11;1(: to> $ENOIF BEGIN.256 

.««< 2 $ENDIF 
(JI)II "'Illite 1 IJ> $[NDIF BEGIN.257 

.««< $ENDIF 
()I)II «";Ie r (» SIF (H! 12 = 0) · I r DISK DEMON NEEDE.D BEGIN.258 

.»»> $IF 
() I) 1 (III, (H I() / (IU()()( H I (I?II/I~)~) R! TO O$OISK .OVUUAY BEGIN.259 
6()? (II (I ( ")( I (I?/",Ij() H! T 1 -~ 0 .PRIORITY BEGIN.260 
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H! 12 = n$DISK 
H 0 DEHON 
CALL INIlD29,(R!MA) 
H DhBUF 

$INDIF 

* DCU5 

H= I N[)CU~) 

* D I or D010NS 

$ E I, S ElF (H! %MY I [) = D lOP) 

Block: BEG I N Qua I if i e r: IjEG I N ( 11 ) 

.POINTEH 

.CREAlE 
· INITIALIZE DD-19/29 
.Allocate DKEHH buffer 

.««< 

· In it i CI Ii ze DCU~ disks 

BEGIN.261 
BEGIN.262 
BEGIN.263 
BEG IN. 26l~ 
BEGIN.265 

'ii' BLOCI< MUX AND HIGH-SPEED CHANNEL 

SEND IF 
BEG N.266 
BEG N.267 
BEG N.268 
BEG N.269 
BEG N.270 
BEG N.271 
BEG N.272 
BEG N.273 
BEG N. 2711 
BEG N.275 
BEG N.276 
BEG N.277 Sir (I@BMXSYS # 0) 

R!TO = CIISCII 
H! 11 ::.- D I OP 
R = CIISCAN 
SIF (H!T2 -= 0) 

R!TO = OSBCOM 
H! 11 = U 
H!T2 = DSBCOf.l 
R =: DEMON 

SfNDIF 

SLNDlr 

*' I) D - 1 Y / 2 9 

T<! 10 = ell$D1 
H! 1 1 =, [) lOP 
H .c: CHSCAN 
Sir (R!12 # 0) 

H! 10 -~ CIISD2 
R :-:: CIISCAN 

· Bf.'X DEF I NED 
.»»> 1 

.CIIECK rOR HIGH-SPEED CHANNEL 
· IN D I or 
· CHECI( 
• I F so 

.CREATE BCOf1 
· PH I OR IlV 0 
.DEMON POINTER 

.DD-19 
· IN D I or 
· CIIECI< 
· I F NONE 

.CHECK rOJ< DD-29 

.»»> 2 

.««< 2 

.««< 

.»»> 1 

SIF 
BEGIN.278 
BEGIN.279 
BEGIN.280 
BEGIN.281 

SIF 
BEGIN.282 
BEGIN.283 
BEG IN. 28 l , 
BEGIN.285 
BEGIN.286 

SEND IF 
BEGIN.287 

SENDIF 
BEGIN.288 
BEGIN.289 
BEGIN.290 
BEGIN.291 
BEGIN.292 
BEGIN.293 
BEG IN. 29 1t 

SIF 
BEGIN.295 
BEGIN.296 
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763 <milC 1'0> 

763 <-lIIilcro> 

766 010101 o;~ 4 1.~}~) 

77U onuou /0(1161.', 
712 <iliac ,'u> 

775 010102 n2'.4~5 
771 077000 Ion 16l,l, 

1001 <m(lcru> 

1 ()( J 1 <mac ro> 

l(lOI <m(lCfO> 

lOt )6 01 LplCJO /ooonoo (J2 l ,455 
1 U 11 010UnO 024 L,?6 
1013 014000 /O(lOOOO 0(>1.457 

, 1016 072706 
1 (J 1 7 <nld C r() > 
1033 072710 
1U34 <m<lcro> 

103" 077000 /OO213 l , 

1()1() <1II~lr: I'll> 

llI'I3 <rn~1 c r ()'> 

1(1/,6 01/H)()() /(J(){)UUU 1I?'.1,55 
1051 010()(12 024 l '56 
lW)3 014 ()()(J /onnoon ()21.1~ 57 
1 O~)6 n 726,,6 
lOr> 1 <rnilcro> 
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$LNDIF 

$IF (R!T2 # 0) 

R!lO = CH$D1S 
R = CHSCAN 
$Ir (R!T2 # 0) 

R!TO = CH$D2S 
R = CIISCAN 

$ENDIF 

$ENDIF 

$Ir (R!T2 = 0) 

R!TO = O$DISK 
R!ll = 0 
R!T2 = D$DISK 
R = DHION 
CALL INDD29,(R!MA) 
H = DKBUF 

$ENDIF 

* DCU5 

R ::: INDCU5 

* XIOP DEMONS 

$ELSEIF (R!%MYID 

* BLOCK MlJX 

XIOP) 

$IF (I@BMXSYS # 0) 

R!lO = O$BCOM 
R!ll = 2 
R!T2 = O$BCOM 
R ::: DEMON 

$[NDIF 

Block: BEGIN Qual ifier: BEGIN (12) 

· If none found 

.Striped D019 
· Sea rch 
· If none found 

.Striped 0029 
· Sea rch 

· IF ANY 

.DISK DEMON 

.PRIORITY 

.POINTER 

.CREATE 

yet 

· INITIALIZE OD-19/29 

.««< 

.»»> 

.»»> 2 

.««< 2 

.««< 

.»»> 

· A I I oca te OK ERR buffe r 

.««< 

· Initial ize OCU5 disks 

· IF DEFINED 

.CREATE BCOM 

.PRIORITY 

.DEMON POINTER 

.»»> 1 

BEGIN.297 
$ENDIF 

BEGIN.298 
$IF 

BEGIN.299 
BEGIN.300 
BEGIN.301 

$IF 
BEGIN.302 
BEGIN.303 
BEGIN.304 

$tNOIF 
BEGIN.305 

$ENDIF 
BEGIN.306 

$IF 
BEGIN.307 
BEGIN.308 
BEGIN.309 
BEGIN.310 
BEGIN.311 
BEGIN.312 
BEGIN.313 

$ENOIF 
BEG N.314 
BEG N.315 
BEG N.316 
BEG N.317 
BEG N.318 
BEG N.319 
BEG N.320 
BEG N.321 
BEG N.322 
BEG N.323 
BEG N.324 
BEG N.325 

$IF 
BEGIN.326 
BEGIN.327 
BEGIN.328 
BEGIN.329 
BEGIN.330 
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Block: 8f,GIN Qualirier': 8EGIN (13) 

R ::c I NDCU~) 

S[NDIF 

In i t i a I i ze A-A clla nne Is 

R! I U = MATX 
R!ll ::: A + II 

.««< 1 

· In it i a Ii ze DCLJ5 disks 

.««< (J 

Synclll'Onize all lOPs with MIOP, drain A-A input channels, 
and initial ize al I A-A channels. 

SIF (R!%MYIO = MIOP) 

SlJNflL (R!TO R!Tl) 
8 = (R! 10) 
SIF (A#O) 

B = 8 + 1 
108: U 
HA IT, lOB # ON 
8 = 8 - 1 
lOB: 10 
WA If, lOB # ON 
108: 10 
lOB: '7 
B = B + 
lOB: -, 

SENDIF 

H!TU'-=H!ln+l 
$[ NIHil 

$LL S[ 
SUN I I L (AOA ON) 

A I A: 10 
SfNDTIL 
AOA: 0 

· If MIOP 
.»»> 0 

· Loop for a I I channe I s 

· I flOP ex i sts 

.Output channel 
· C I ea r it 

.»»> 1 

.Wait until lOP drains channel 

.Drain input channel 

.Wa i t for lOP to respond 

.Orain it again 

.Enable input channel 

.Enable output channel 

.««< 
· Nex t clliHme I pa i " 

.Nut MIOP 

.Unti I MIOP is in sync 

.Drain input channel 

SEND, 
BEGIN.331 
BEGIN.332 
BEGIN.333 
BEG IN. 33 11 
BEGIN.335 
BEGIN.336 

SENOIF 
BEGIN.337 
BEGIN.338 
BEGIN.339 

R 161198AB. 1 
R 161198AB. 2 
R 16'198AB. 3 
R 16'198AB. 4 
R 161198AB. 5 
H 161198AB. 6 
R 161198AB. '7 

SIF 
R 16'198AB. 8 
R 16'198AB. 9 
R 16'198AB. 10 

SIF 
R16498AB.l1 
R16 1198AB.12 
R 1 61198 A B. 1 3 
R16498AB.14 
R16498AB.15 
R16 L198AB.16 
R 16'198AB. 17 
R16 1198AB.18 
R16 1198AB.19 
R16498AB.20 
R16498AB.21 

SENDIF 
R 161198AB. 22 
H 16'198AB. 23 
R 16'198AB. 211 
R 16'198AB. 25 
R 16'198AB. 26 
R 16 l198AB. 27 
R 161198AB. 28 
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11 ?Il 
1127 
1131 

1133 
113 /4 
1135 
1136 
1137 

1137 
11110 
1 1 II 1 
11/12 

11112 

1157 

1164 
1212 

1212 

1?16 

1222 
1?25 
1227 
1231 
123 /1 
1236 
12110 

. 12113 

<ITIZIC ru'> 
03U4(j5 ()l)40U() 

<rn,1C 1'0> 

170ClOO 
167000 
056UOO 
167000 

<lIIilcru> 

02GI155 
<macro> 

15LIl107 
<m~cr(J> 

<1TI8Cro> 

<mac 1'0> 

<IIWC 1'0> 
<rn<1cro> 

0201t32 
02111156 
0301156 
0211430 
02()/130 
03U /130 
02U l130 
U20 1130 
0301131 
U20113 I 
n2nlt3 I 

<111,1 C 1'0 > 

022000 

022 /132 

0120Ul 
0241t3U 
1 ()2()/ll 
022 /132 
0211LI3 I 
1020/Hl 
022102 

'"' 

012013 

() 120 I I 

O?ll l l31 

112 1,LI30 

(121,Lnl 

lOP APML 2.1(05/15/87) 07/06/87 11:55:011 Page 91 
Block: BEGIN Qua Ii fier: BEGIN (1ll) 

SUNlit (R!lO = R!Tl) 
B = (R!lO) 
SIF (A# 0) 

lOB: 10 
lOB: 7 
B = B + 
lOB: 7 

SENDIF 

H!TO = R!TO + 1 
SlNDllL 
AOA: 1 L, 

SENDIF 

'"' OUTPUT KERNEL BANNER 

CALL CALL,(O'5015) 

· Loop for a I I channe I s 

.If lOP exists 
.»»> 

.Drain input channel 

.Enable inpllt channel 

.Enable output channel 

.««< 
.Next channel pair 

.Kick MIOP 

.««< 0 

Send DKERR buffer address to MIOP 

S IF (R! MlJ # 0), OR, (R! ML # 0) . If disks on th is lOP 

ourCALl MIOP,DKERR1,(R!%MYID,R!MU,R!Ml) 
SENDIF 

'"' PHOCESS COMMANDS fROM AMAP 

T 1 MA + R!%MYID + 0'13 .Find lOP table 

CA - (11) + MA + 0'11 ,Command buffer 

CL CA + .End of commands 
CA (CA) 

.»»> 0 

.««< 0 

P = BEG1, CA 
CA = CA + MA 
CL = (Cl) 

o · If commands not ava i lable 
.Message location 

P = BEG 1, 
CL -= CL + 
SUNIIL 

Cl = n 
MA 
(CA >= Cl) 

· If no end speci fied 

R I 6L198AB. 29 
R 16L198AB. 30 
R16 L198AB.31 

SIF 
R 161198AB. 32 
R 1 6119 8 A B. 3 3 
R I 61198AB. 34 
R16498AB.35 
R16498AB.36 

$ENDIF 
R16498AB.37 
R 16 l ,98AB. 38 
R16498AB.39 
R16498AB.40 

$ENDIF 
BEGIN.352 
BEGIN.353 
BEGIN.354 
BEGIN.356 
BEGIN.357 
BEGIN.358 
BEGIN.359 
BEGIN.360 

$IF 
BEGIN.361 
BEGIN.362 

$ENDIF 
BEGIN.363 
BEGIN.364 
BEGIN.365 
BEGIN.366 

BEGIN.367 

BEGIN.368 
BEGIN.369 
BEGIN.370 
BEGIN.371 
BEGIN.372 
BEGIN.373 
BEGIN.374 
BEGIN.375 



HI ,I N 

()\ " " III Y (HCI N 

1 ;->11(, '·'"ill.: Ii) , 

1 ~) () 1 1);)1 )11311 lIl?()() 1 1)(>11 1155 
1 ;>()II "::111,1 C 1 ()" 

12/,1) () 1;> 1 1 ? 
1;) 7 h : 111;1(' , () .... 

1211 BEGI 
I? 11 '·fll;H:tl) .... 

1.3()2 qlllH~ 1 d> 

nl;' ',111<1(:1 ()'> 

1.3 I;? <flill C 1 ()~. 

133(l <:1II.1C' 0' 

-II-

133? <111;1(:11) 

1) ') 3 MIOPL 
1353 ·',[nile r ()'> 

1 3() 1 ()7n()()3 

1 3 1 () BIOPL 
13 I () U 11)(H)? 

1371 DIOPL 
1371 ()70()()1 

1) I? XIOPL 
-II-

13/2 BLGEND 
1.3 72 (l 111 I)()( I / (11)( l! ILlI ) 1 )?lllt2 3 
1 3 1 ') ()13{1()1 U2 11/12 /1 
1 3 1 I IIWLI2 /1 I))IIII?) 
lll1J 1 <lllitC t(» 

'.'(;<1 i t 

lOP Af't-IL 2.1 (U5/ 15/87) () 7/(16/81 11: 55: (l/l Pclye 92 
Block: BEGIN Qualifier: BEGIN (15) 

MSC R!%B+LFCh 
10 .:: CA + 1 
MSG 10 
R cc LCt-l 

SLNDrl1 

.* 
Sir 

BI<E 1 
SENDIF 

(MA # 0) 

t-IA 

cln A I E SCRUB,. PR 1=17 
SpUrH IF (A # 0) 

lOP Dependent operCltions. 

. D i sp I Cly commClnd 

.If buffer assigned 

.Return buffer 

. IF CAN'T CREATE 

SGOIO (MIOPL,BIOPL,DIOPL,XIOPL),R!%MYID 

CAli rIME,(O) .GEr TIME AND DATE 
P BEGENO 

.It-

P BEGEND 

.It-

P BEGEND 

.It-

P -, BEGEND 

.* 
R!%Hl 

.»»> (J 

.««< 0 

R! c:r,'r/2 
(R!%'r/l ) 
HI: IUHN 
SU£3T I TU: 

Ef'I[ t-IS I Z 
A-I 

(f<!%'r/2) .Set avai lable memory size 

"'SOSUB" Subroutines.' 

BEGIN.376 
BEGIN.377 
BEGIN.378 
BEGIN.379 
BEGIN.380 
BEGIN.381 
BEGIN.382 
BEGIN.383 

SIF 
BEG IN. 38 L, 
BEGIN.385 

SEND I F 
BEGIN.386 
BEGIN.387 
BEG N.388 
BEG N.389 
BEG N.390 
BEG N.391 
BEG N.392 
BEG N.393 
BEG N. 3911 
BEG N.395 
BEG N.396 
BEG N.397 
BEG N.398 
BEG N.399 
BEG N. 1100 
BEG N.lIOl 
BEG N. ,,02 
BEG N. LI03 
BEG N. LI04 
BFG N.405 
BEG N .1106 
BEG N .lH17 
BEG N. 1108 
BEG N. LI09 
BEG N.4l0 
BEG N.4l1 
BEG N.4l2 



DI t; IN 
OVt'I'I<lY EH(;IN 

111 U 7 
1111) 7 
11111 
11113 
11115 
11-117 
1112(1 
1112 r) 
11121 
11131 
11132 
11133 
1434 

11135 
lin 7 
11111(1 
111111 

11~ 'yO 
111',)2 
11,53 
1115 11 
11157 
11160 

11160 
11161 
1116 ) 

111(i6 

15 /111 
1553 
l')r) 1 

Sut) rOll t i II(~ S. 

n 1 (JII ,) 3 U~II(JOll 

010UUn (J21~1155 

01 (H)O 1 112 /11156 
030 1130 O?111157 
O~?()113n 

<milC I u". 
() 3()L, 30 06 LIt)(!!) 

06(JOOO ()2 111156 
026 1130 
0:)6UOO 
026455 

<m<lCrll'" 

(l10000 06 11000 
057000 
057000 

<1TI<lC 1("):-

010015 06suno 
<mClcrn> 

U56UOO 
o 11J(Jon / ()( )6 /1 UI 1 
026430 

<mel C t'O~· 

0,)61lUn 
() 1 (I( IlIU O()II()()() 

<m<lCI(» 

<III;lCI I)'> 

<lIIrlCI(» 
<lIIitC 1'/» 

---=111,1 C 1 (» 

(164000 

*'H' 

* 
* 

LCM 

, ,PQ, PR) 

, ,PQ, PH) 

lOP APML 2. 1(U5/15/87) UI/U6/87 11:55:U4 Page 93 
Block: BEGIN Qua I ifier: BEGIN (16) 

LCf'-l - Load command and excute it. 
Entry CA Address of command. 
Ex i l CA = Add re s s 0 f nex t comllla nd . 

* 
B [PAJ 
rll - 0 
T1 ::: 1 
T2 = (CA) 
CA :::.. CA + 
$UNTIL (11 

(13) = (CA) 
11 = (B) 
CA ::: CA + 
13 := B + 1 
Tll := 10 + 

$END1IL 

(B) 0 
B = B -

0),OR,(10 

13 = B -
$IF (0 = (B) & 0'377) 

(13 ) 
$ELSE 

13 := 

(13 ) 
CA := 

$ENDlr 

B -= 13 

~B) 
I F 

(B) + 0'15 

13 + 1 

+ 
0 

0' 61100 
CA + 1 

(T2 = 0) 

. Show not at end yet 

.Display/lnteractive command type 

.Message stClrt 
PARL) . Load up command 

.Save for end of I ine check 

.Ensure end of line 

.Set end of command 
.»»> 0 

• Ente r CR 

.Enter CR 

.««< 0 

CALI 
.»»> 0 

CALL,(PA,PB,PC,PD,PE,PF,PG,PII,PI,PJ,PK,PL,PM,PN,PO,PP 

(; IVUJP 
$[[ Sf I F (R!CRTHO) .lfCR1ClvaiJabJe 

CHEATE CALL,(PA,PB,PC,PD,PE,PF,PG,PH,PI,PJ,PK,PL,PM,PN,PO,PP 

BEG N.Llll~ 
BEG N.415 
BEG N. 1116 
BEG N. LI17 
BEG N.418 
BEG N.419 
BEG N.420 
BEG N .1121 
BEG N .1~22 
BEG N. '123 
BEG N. 42LI 
BEG N. 1125 
BEG N.426 
BEG N.427 
BEG N.428 
BEG N .1129 
BEG N. 1130 
BEG N.L131 
BEG N.432 
BEG N.433 
BEG N. 113LI 
BEG N. 1-135 
BEG N.436 

$IF 
BEGIN.LI37 
BEGIN.LI38 
BEGIN.439 
BEG J N. 4110 
BEG IN. LI41 
BEGIN.442 

$ENDIF 
BEGIN.LI43 
BEG IN. 41~4 
BEG I N .1~45 
BEG IN. 4LI6 

$IF 
BEG IN. II LI 7 
BEGIN.448 
BEG IN. LII~9 
BEG IN. 1150 
BEGIN.451 
BEGIN.452 



BII; I N 
O,"I'I;,y I\rCIN 

16 1111 
161111 

16') 1 
16';4 
16')6 
1660 
1663 
1661) 
1667 
1671 
16/4 
167') 
1 I()( I 

1 1 () 3 

1 / t)/ 
1 /1? 
1 i 1 ') 
1/16 
1 f 1 I 

1 ill 

~hlnlllilll:S. 

<·/flile II)'> 

':III;lC I ()"'> 

(I() 1 (IO( I 

O?()1132 
O?2 111)(i 
03l)/123 
U23113~1 

01 (lllU() 
03()1123 
U)()/123 
U1UOU6 
('1 ()lIUO 

<mile Ii» 

()26 1123 
fJ3!l423 

<nlilr 10> 

<lI1il C 1 ()" 

()31)il!j 
(I 2.~ III);' 

(111;1(; 1 <" 

()( I II I ()II 
' III;' C I Il' 

!II;] (~ I I),' 

(II2()U6 
(12 111123 
()~?2LI3 2 
lU?OLIII 
();~ 'J 112 3 
022 1132 
()2 11L12 11 
U2 11

'
121) 

n211
'
157 

('11777 

()( )/In 1 1 
1(1)(j11? 

CHSCAN 
()12001) 

()2 11423 

U241123 

(12 111126 

() 11 ()31 
()(ll0UO 

lOP A PM L 2. 1 ( U '.> /1 ~) /8 7 ) U I / U 6/8 I 1 1 : ') 5 : () II Po ye 9 11 
Block: BEGIN Qual ifier': BEGIN (17) 

SPUN r I r (A # 0) 
SENDlr 

EX IT 

* 

· I F ERROR 

.««< 0 

* SCAN AMAP FOR A SPECIFIED CHANNEL TYPE 
* AND lOP. 
* 
'II- Entry: R!TU Channel type 
* R! 11 lOP numbe r' 
* R! 1M Ta rge t memory if R!TO=CIISCH 
'II-

* Exit: R!T2 0 if match found 
* 

* 
R!%Wl = R!MA + OY@ENJ@P + 5 + R!T1 .POINTER TO INFO 

R!%Wl = (R!%Wl) + R!MA 
P = NOMATCH, A = R!MA 
R!%Wl R!%Wl + 6 
R!%W1 = (R!%Wl) + R!MA 
R ! %W2 = (R! %W 1 ) 
R!~.w3 = 6 
R!12 = 0 
SUNTIL (R!%W3 = R!%W2) 

R!%Wl = R!%Wl + 1 
R!%W4 = (R!%Wl) & 0'777 
S IF (A = R! TO) 

SIF (R!TO = CH$CH) 

· INFO AREA FOR lOP 
· IF 101' NOT CONFIGURED 
.POINTER 10 CHANNEL DESCRIPTORS 

.LAsr CHANNEL NUMBER 

.CURRENT CHANNEL 

.CLEAR ERROR FLAG 

.NEXT DESCRIPTOR 

.TYPE 
· I f a lOa tch found 

.»»> 0 
· If high speed channel 

.»»> 
A ~ (R!%Wl) > 0'9 & 0'37 .Target memory 
[XI r. A = R!TM . If a match 

SELSf 
EXIT 

SENDIF 
.««< 

SE.NDIF 
.««< 0 

BEGIN.453 
BEGIN.4511 

SENDIF 
BEG N. 1155 
BEG N.1156 
BEG N. 1157 
BEG N.1158 
BEG N. 1159 
BEG N. LI60 
BEG N .1161 
BEG N. 1162 
BEG N .1163 
BEG N. LI611 
BEG N.1165 
BEG N .1166 
BEG N.467 
BEG N. LI68 
BEG N.469 
BEG N.470 

BEGIN.471 
BEG I N .1172 
BEGIN.LI73 
BEGIN.1174 
BEG IN. L175 
BEG I N .1176 
BEGIN.1177 
BEGIN.478 
BEGIN.479 
BEGIN.LI80 
BEGIN.LI81 

SIF 
BEGIN.482 

SIF 
BEGIN.483 
BEG I N .1184 
BEGIN.1185 
BEGIN.LI86 
BEGIN.487 

SENDIF 
BEGIN.488 

SENDIF 



BI (; I N 
O\I~I'I(ly BrCIN: Subrolltines. 

1/17 
1 7?() 
1 721 
1721 
1 723 

1721l 
17?ll 
1 711 () 
17112 

17 113 
1 7113 

1 7~ 3 
2n(Jl 
2()03 
20()6 
2010 
2011 
2013 
2(13 11 

2() 311 

2()3S 
2035 
2(lIIO 
20 113 
?()/I') 

02(;1125 
<macl(J> 

01(1001 021l 1l51 
001000 

<macro> 
<macro> 

on1non 

<mC! c "0> 

<lila c 1'0> 
<macro> 

() llJ()OO 100IH)()() U2 111t23 
020 1165 03111123 
026 1123 
n20 1166 034 1121 

<1II8cro> 
<macro> 

O()100U 

020000 102002 001000 
01 11000 1000000 02 111155 
01 (lnoo 02 11Ill)6 
() l'IO()(1 lonnoou ()2 11111)7 

Not·1Al CH 

OEf-'ON 

OKBUF 

lHANSE T 

lOP A 1'1.., L 2. 1 ( U I) 1 1 ') 1 8 -I) 0 1 1 U 6 1 8 1 1 1 : ') ~ : 0 I~ P age 9 ') 
Block: BEGIN Qual ifier: BEGIN (18) 

IU%H3 = R!%W3 + 
$fNDIIL 
* 
R! 12 = 1 
EX IT 

* * CREATE DEMON ACTIVITY 
* 
ii, 

· CUIU~ENI CHANtn L 

· INDICATE NO MATCH 

CREATE R!TO"PRI=R!T1,DPTR=R!T2,TYPE=NUMBER 
$PUN'IF (A # 0) .IF FAILURE 
EXIT 

OKBUF: AI locate DKERR buffer if not already al located. 

* 
$IF (IUf>1lJ == O),AND,(R!ML = 0) .If buffer not allocated 

.»»> 0 
f>1(;El R!MU,R!ML .Get buffer 
$PUNIIF (A # O),CODE=PI$NOMOS . If no MOS avai lable 
R!~.wl = LBFW 
(R!%W1) = R!MU .Upper address 
R!%W1 ~ R!%Wl + 1 
(R!%Wl) = R!ML . Lower address 
MUSW R!MU,R!ML,LBPT,l .Write IN and OUT 

$ENDIF 
.««< 0 

EX I r 

TRANSET: Set up lRANSFR demon and tables. 

* 
EXII, R!%rRANQ # 0 
R! 10 O$IRANSF 

· I f a I re a d yin i t i a liz e d 
.TRANSFR demon 

H! 11 0 · Pr jar i ty 
R! 12 -=- D$rHANSF .Demon pointer 

BEG N. 1189 
BEG N. 1190 
BEG N. 1191 
BEG N.492 
BEG N.493 
BEG N. 1194 
BEG N.495 
BEG N. 1196 
BEG N. 1197 
BEG N.498 
BEG N. 1199 
BEG N.500 
BEG N.501 
BEG N.502 
BEG N.503 
BEG N.504 
BEG N.505 
BEG N.506 
BEG N.507 
BEG N.508 
BEG N.509 

$IF 
BEGIN.510 
BEGIN.511 
BEGIN.512 
BEGIN.513 
BEGIN.514 
BEGIN.515 
BEGIN.516 
BEGIN.517 

$fNDIF 
BEGIN.518 
BEGIN.519 
BEGIN.520 
BEGIN.521 
BEGIN.522 
BEGIN.523 
BEGIN.524 
BEGIN.525 
BEGIN.526 
BEGIN.527 
BEGIN.528 



131 (; 1 N 
() , ' I' I ;1 y BIG I N 

?1l'J1 I 
211')1 
?()5> 
?U ')() 
~) I I (j 1 
~) u() II 
~)IIO') 

?l)() 7 

2() (II 

21 I 71~ 
2( I ( T 
21U? 
211)1t 
21(1( 
;? 110 
211 ? 
211 'J 
21~?() 

2123 
21211 

2131 
? 1 33 

213 11 
21311 
2136 
211 7 

21 1,? 
? 1113 
;! 111(J 
? lilt) 

,Irtlolltilles. 

U i 31 ZIt 
U 1 ( l( )( I I, 02 II'IMI 
() 11,nOO /WJ21 22 
n 11j()(IU /nIHl~) 16 
() 111(1(11) /O,)(}IIIIlI 
!ll?112(; 
112()1161 ()2 1111()(l 

<1l1(~C 10'> 

U2(111()1; 
Cl1 I j()() () 
(11)(1l)() 
()111C10(1 
073163 
n1()10() 
011,nll(l 

U 11IUOn 
() 111(l()() 

01;!342 

102(11)2 
/OOOOUU 

02 LI'15f) 
/OO()()(I() 

024
'
16u 

/OL16511 
/040521 
/02nU I I(1 

U 111l1Un /OOO()()(1 
( )? Ill, 6 1 0 3 ll4 1 n 
n 11 Jl ) n 1 02 lll16 11 
(\( I 1 (Ill() 

02()UU() 02'14~)6 

(17213G 
<fllilC 10> 

lIi3(I'I(J 
U 1 liOn ( ) / (J(J ( )( )( II I 
() 1 ()U(Ju 02 11

'
176 

II 1111)1)11 /OO()()()() 

()?I"123 
(12 11'1211 
(12'1'12') 

U01Cl(JU 
()2 11455 

lI2 11l123 
()24 L124 
II;?l11125 

**11-
* 
*** 

I CO~1S[ I 

INOCU5 

lOP APt-IL 2.1(U';/15/S/) (IT/Oo/ST 11:55:UII Page 96 
Block: BEGIN QWllifier: BEGIN (19) 

R DU<10N 
H I 3 -- I HI\@I r 
H %~11 = 'I H' 
H %Yl2 -= 'AN' 
H %H3 __ I Q ' 

H- GETUlJF 
H ! !~ I BAN Q = R! fll 
PUT R!T1,TBA@PR,R!%TRANQ 

ICOMSEI: Set up ICOM demon 

-14. 

EXIT, R! ICOM # 0 
R!TO -- OSICOM 
R!'1--l) 
R! 12 = oS I cor" 
R ::. DEI'ION 
R !I 3 -= D 110 S Z I 
R ! %\11 = 'M I ' R 
R ! %~/2 = 'AQ ' H 
R!%H3 ~, 'R 
R ~ ABLO 
( M lAO) R ! 1 II 

R! ICOM 
EX 11 

· I rl it i a Ii ze 
.Table lellgth 
.ASCII header 

.Get a buffer 

.Save address 
· S to re prj 0 r i ty 

.If alr'eady initialized 
· ave r lay 
· P rio r i ty 
· Demon po i nte r 
.Create it 
.Size of queue 
.ASCII t18ader 

· Bu i I d I COM msg queue 
.Save pointer 

· I nd i ca te c rea ted 

INDCU5: Initialize support in the current lOP for DCU5 disks. 

* 
H! 11 -- H! %NY I D 
H c: DCU5 
Slr(R!f3=O) 

He::: I COt-ISF T 
f{ lU OSDIIDEM 
H r 1 () 
R f2 -- DSDIIDEM 

· This lOP 
.Search for DCU5 disks 
· I f any 

.»»> 0 
· I nit i a I i ze I COt-1 
· In it i a I i ze demon 
· P r' i 0 r i ty 
· Demon po i nte r 

BEG N. 52~ 
BEG N.530 
BEG N.531 
BEG N.532 
BEG N.533 
BEG N.534 
BEG N.535 
BEG N.536 
BEG N.537 
BEG N.538 
BEG N.539 
BEG N. 5110 
BEG N. 51~ 1 
BEG N. 5112 
BEG N. 5113 
BEG N. 5111~ 
BEG N.545 
BEG N. 5LI6 
BEG N.5L17 
BEG N. 5118 
BEG N. 5119 
BEG N.550 
BEG N.551 
BEG N.552 
BEG N.553 

BEGIN.554 
BEGIN.555 
BEGIN.556 
BEGIN.557 
BEGIN.558 
BEGIN.559 
BEGIN.560 
BEGIN.561 
BEGIN.562 
BEGIN.563 
BEG IN. 561~ 

SIF 
BEGIN.565 
BEGIN.566 
BEGIN.567 
BEGIN.568 



Hll; I N 
O\\'I'lilY BfGIN: sutJrolltilleS. 

2 1~) 3 
21')11 
215') 

21 r)') 

2157 
2161 
2163 
21611 

2167 
217n 

21 16 
22!l1 
22112 

22()5 
22() 7 
2210 

2213 
22111 

22 PI 
2;;? 1') 

22;>1 
2;';>'1 

222 14 
???(J 

073 2? ( 
073211 

<lIlilC,'O'> 

01()1I3') 02111,55 
U 2() uno n2 4 /1') 6 
n 1 nou() 02 1, 1,62 
073317 

<1lI(1cro> 

026 1156 
OltlOOO 013()U3 1000Ull 
l11~:OO 3 01 non 1 0211 1456 

<rnClcro> 
072013 

<rJlclC 10> 

010035 U2Llllr)~) 

n 733 113 
<"'(tcro> 

071156 
<rn(1 C ro> 

<1Il(lcro> 

(126 1156 
(Jtt 1 UUU U 1 3UU 3 llJlll)()I, 
10 2 0 0 :3 0 1 ( J( )( )( ) (I? 1, 1,5 6 

<111(1(:(0> 

<III<ICIO> 

()10113~) 02 1.,1,55 
U?(l(ln() 024'11)6 

lOP APML 2.1(05/15/87) 1l1/06/81 11:~5:(J14 Paye 97 
Block: BEGIN Qualifiel~: BEGIN (20) 

H -- DEMON 
R -= OKBUF 

$ENIJIF 

· I nit i a I i ze 
· A I I 0 cat e D K [H R b 1I f fer' 

.««< 0 

'* If this lOP tlas a high speed path to Central memory, set up 
'* demons to support it for DCU5 disks on other lOP's 

R! TO = CII$ell 
R! I 1 = R! %MY I D 
R! 11-1 = 1 N$Cf'lEM 
R = CHSCAN 
$ I r (R! T 2 -- 0) 

H!Tl = R!Tl + 1 
R!T1 = BIOP, A > XIOP 

$lJ N r I L (In T 1 = R! %MY I D ) 
R -- OCU5 
$IF (R!T3 = 0) 

R! TO -- CH$CH 
R -- CIISCAN 
$IF (R!12 # 0) 

P -- TRANSET 
$ENDIF 

$ENDIF 

R!T1 -- R!Tl + 1 
R! rl = MIOP, A > XIOP 

$ENDTIL 
$ENDIF 

· High speed ctla nne I 
.This lOP 
.Target Central memory 
· Sea rctl 
· If fOllnd 

.Search other lOP's 
· Wrap 

.Look for DCU5 disks 
· I f found 

.Check for CMEM path 

· If 1IOIIe 

.»»> 0 

.»»> 

.»»> 2 
.Set up demons, end search 

.Next lOP 
· Wrap 

.««< 2 

.««< 

.««< 0 

'* If tllis lOP hns a high speed path to SSD, set lip demons 
'* t.o SUppOl't it for DCU5 disks on other lOP's 

R! 10 CH$CII 
R ! r 1 -- R! %rv1Y I D 

.High speed channel 

.This lOP 

BEGIN.569 
BEGIN.570 
BEGIN.571 

$ENDIF 
BEGIN.572 
BEGIN.573 
BEG IN. 57 1, 

BEGIN.575 
BEGIN.576 
BEGIN.577 
BEGIN.578 
BEGIN.579 
BEGIN.580 

$IF 
BEGIN.581 
BEGIN.582 

BEGIN.583 
BEGIN.584 
BEGIN.585 

$IF 
BEGIN.586 
BEGIN.587 
BEGIN.588 

$IF 
BEGIN.589 
BEGIN.590 

$ENDIF 
BEGIN.591 

$ENDIF 
BEGIN.592 

R 1641 OGA. 1 

BEGIN.594 
BEGIN.595 

$ENDIF 
BEGIN.596 
BEGIN.597 
BEGIN.598 
BEGIN.599 
BEGIN.600 
BEGIN.60l 



1\1 i; I r~ 
(L "I'lilY Bf C I N ,dJI'OlILines. 

2,! 3U dl(I()(l~~ n21111(i? 
2~! 3? ()f336h 
2?33 < IIl(l (' I () '> 

?;' 36 U;2()II')() 
;>;) 3 7 011 I 1)()(1 013uu) 11100011 

1(l?{IU) Ul()(IUl 112111156 
?;>/,'J <rn;, C I (» 

22f)Cl n 72U2!1 
2;',)1 <rn,lcrn> 

;) 2~) II 11IUU35 02 /111')1) 
2;"j6 (I n ll12 
??f) i' <rn<lCI(» 

??(J2 U 71 ;:.?I) 
??(d '-fll;l c to;' 

2;'()3 .: Illil C I () "-. 

2?{d u;~ () II ~)6 
?;'(JII U lll uon 013()(J3 I U()UUII 

1 U;'IJU3 OlUnOI) ()2111~56 

2272 <maclo> 
??73 <Illite: I (I> 

22/3 un 100() 

'*'** 
·H· 

'* 
'* 
'* 
'IHt·H 

2;' ill DCIlS 
?;) ill 111 ()l)()3 ,J;> 11111) I) 

?C'/'6 (113 113;! 
(-':'7 ( • 111;1 C I 1I 

?)(l;' () lfJlli) U ;'11 11') 'J 
?)()I, I I 131111f I 

101' Apr'll 2.1(()~)/1'J/Bl) ()//{)6/8f 11:~)';:Ull I'clge <)8 
Block: BEGIN QII3I ifier: BEGIN (21) 

ru 11-1 :c:l f'-l$SSO 
R CHSCAN 
SIF (I\!T2 = 0) 

H! 11 = H! 11 + 1 
H! 11 = BIOP, A > XIOP 

$LJNllI (H!T1 = R!%MYID) 
R = DCUS 
SIF (R!T3 = 0) 

R!TO == CHSCH 
R = CIISCAN 
S IF (R! T2 # 0) 

P = IRANSET 
SENDIF 

$ENDIF 

H!T1 = H!11 + 1 
R! 11 := MIOP, A > XIOP 

$ENDT IL 
$ENOIF 

EXIT 

· Ta rge t SSD memo ry 
· Sea rch 
· I f found 

.Sear-ch other lOP's 
· Wrap 

.Look for DCUS disks 
· I f found 

.Check for SSD path 

· I f none 

.»»> U 

.»»> 

.»»> 2 
.Set up demons, end search 

.Next lOP 
· Wrap 

.««< 2 

.««< 

.««< 0 

DCUS: Searctl the specified lOP for DCUS disks. 

En t ry: 
Ex it: 

H-

R!ll 
H!T3 

R! Til c: ell$I)/1 
R CIISCAN 
Sir (R!T2 # 0) 

H! fU c: CH$D1IS 
H = CHSCAN 

lOP number 
o if any found 

· Cil'llllle I lype - DDI19 
· Sea rct! 
· I f none found 

.»»> 0 
.Str'iped 001.9 

BEGIN.602 
BEGIN.603 
BEG IN. 60Lt 

$IF 
BEGIN. 605 
BEGIN.606 

BEGIN.607 
BEGIN.608 
BEGIN.609 

$IF 
BEGIN.610 
BEGIN.611 
BEGIN.612 

$IF 
BEGIN.613 
BEGIN.61 11 

$ENDIF 
BEGIN.615 

$END IF 
BEGIN.616 

R16L110GA.2 

BEGIN.618 
BEGIN.619 

SENDIF 
BEGIN.620 
BEGIN.621 
BEGIN.622 
BEGIN.623 
BEG IN. 62 1• 
BEGIN.625 
BEGIN.626 
BEGIN.627 
BEGIN.628 
BEGIN.629 
BEGIN.630 
BEGIN.631 
BEGIN.632 

$IF 
BEGIN.633 
BEGIN.634 
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0'. ('I'lilY BfGIN : SlIlJl'Ollt ines. Block: BEGIN Qua I i fie r': BEGIN (22) 

230 r) <"I<lcrt» SENDIF BEGIN.635 
.««< 0 SENDIF 

23(15 02(lLt51 02 11116() R!T3 -- R!T2 · Save indicator BEGIN.636 
23()7 '-1ll<lCI"O> SIF ( R!T2 = 0) · If any OD49's BEGIN.637 

.»»> 0 SIF 
2312 <nl<lC 1'0> SIF (R! 11 = R!%MYIO) · In the current lOP BEGIN.638 

.»»> SIF 
2316 <lllllCIO> CALL INDOLI9,(R!MA) · I nit i a I i ze BEGIN.639 
2332 <nl<lClo> SlNDIF BEGIN.61-l0 

.««< SENDIF 
2 3 3~? <rnacl'o> SfNDIF BEG IN. 6ltl 

.««< 0 SENOIF 
2332 01 ()(lOll 02 111.155 R! TO -- CHSD3 .0039 BEG I N. 61t2 
233 11 fiT 31t 70 R - CIISCAN BEG I N. 6/13 
2335 <Ill<lcro> SIF (R! l2 # 0) · If none found BEG IN. 61tLt 

.»»> 0 SIF 
23 11() 01010 LI 024't~)5 R!TO = CHS03S · St r i ped 0039 BEG IN. 6Lt5 
23 112 n73L176 R = CIISCAN BEGIN.6LI6 
23 113 <macro> $ENDIF BEGIN.647 

.««< 0 SENDIF 
23 113 <IllClCI'O> SIF (R!T2 -- 0) · If any DD39's BEGIN.648 

.»»> 0 SIF 
231~6 <macro> SIF (R! T1 = R!%MYID) · In the ClI r ren t lOP BEG IN. 61t9 

.»»> SIF 
2352 <lIIacro> CALL IND039,(R!MA) · I nit i a I i ze BEGIN.650 
2366 <rnilCI'O> SENDIF BEGIN.651 

.««< SENDIF 
2366 01UUOO (J24 L161l R!T3 0 .Indicator BEGIN.652 
237() <1ll(lC ro> S[NDIF BEGIN.653 

.««< 0 SENDIF 
2370 01U005 02 L11-l55 R!TO = CHSD5 .DD50 BEGIN.654 
2372 1173526 R = CIISCAN BEGIN.655 
2373 <fI]ClCI'(I> SIF (R!T2 # 0) · If none found BEGIN.656 

.»»> 0 SIF 
2376 010105 02 1tlt55 R!lO -" CHS05S .Striped OD50 BEGIN.657 
2/1(1(1 07353 11 H -- CHSCAN BEGIN.658 
?11l 11 <IlIclC 10> $ENDIF BEGIN.659 

.««< 0 SENOIF 
2111) 1 '--Illil C J"O> SIF (R!T2 = 0) · If any OD50's BEGIN.660 

.»»> 0 SIF 
21t()11 <rna C nY'> SIF (R! T1 = R!%MYIO) · In the ClIrrent lOP BEGIN.661 

.»»> SIF 



1;1 I, IN 
()\ I " lay BIt; I N • 11 I Clll t i I](~ S . 

;2 111 U 'lII<lC II»~ 

211;'11 ,elllil1:1 () 

2 11;.:'11 Ul U()U{I O?11116(1 
2 11?6 ;::1Il(lC r()', 

?11?6 U 1 ()(){)G 11?1111'J') 
2 113(1 1113~)611 

;:>1131 <(II,lC I ()'. 

2113 11 ()lUl()6 II?IIII')') 
2 113G 073572 

2 113 " <·mile I'()" 

;:>11)7 <'Illite ,'I»~ 

21,11:> < filiI C I ():' 

2 1111() <lIldC II» 

?IIf,? <frldel'(» 

2 11G;' 01 (lUll(1 O?1111611 
;:>/10 11 <mile II»~ 

211()11 1)( I 1 IIU(1 

'H'-H'-I+ 

-1+ 

-1+ 

-1+ 

-1+ 

-1+ 

* 
* -1+ 

-I+H--I+ 

2 116') ABID 
2 1f(J ') I 172112') 
2 11()() 1)2011G 1 III I) 1? ()3111161 
?I, 7 1 I 1;>()/16 1 01 ()Ill ()2 /1'11 n 

I) ~'/)1,6 1 I)? Ilo/) 113 /11110 

I()P API-1L 2.1(0')/1':>/81) (J//()G/51 11:'J~:()11 P<l~e 1UD 
Block: BEGIN Qual ifier': BEGIN (23) 

CAl I I N()[)50 • (fU, 
SLN[)I~ 

H! 13 
SENDIF 

() 

H! I (I = CIISDI~O 
R = CHSCAN 
Sir (R!T2 # 0) 

R! In c: CHSDIIOS 
n CIISCAN 

SENDIF 

Sir (R!12 = 0) 

SIF (R!11 = R!%MYID) 

CAL L I NDDIIO, ( R! MA) 
SlNDIF 

H! 13 0 
SENDIF 

EX I r 

· In i t i a I i ze 

· I nd i ca to r 

· DOIIO 

· I f nOlle found 

· St r i ped ODIIO 

• If any DDltO's 

• In the cu rrent 

• In it i a I i ze 

• I nd i ca to r 

AB1U: Initialize A-A message queue 

Entr'y: H!T3 = Length of queue 
R!%W1 ASCII header for buffer 
R! %W2 = " " 
R! %W3 = " " 

Ex it: R!lll = Message queue address 

-1+ 

.««< 

.««< 0 

.»»> 0 

.««< 0 

.»»> 0 
lOP 

.»»> 

.««< 

.««< 0 

R CL 1 BLJI 
( R! III) -c- R! 111 + 0' 12 

· Get and c lea r tab I e space 
.Message head 

( R! I II + 1) = H! TIl + R! T 3 • Message ta i I 

BEGIN.662 
BEGIN.663 

SENOIF 
BEG IN. 6611 
BEGIN.665 

SENOIF 
R13739AC.1 
R13739AC.2 
[n3739AC.3 

SIF 
In 3739AC. 4 
H13739AC.5 
R13739AC.6 

SENOIF 
R13739AC.7 

$IF 
R13739AC.8 

SIF 
R13739AC.9 
R13739AC.l0 

$ENOIF 
R13739AC.l1 
R13739AC.12 

$ENOIF 
BEGIN.666 
BEGIN.667 
BEGIN.66B 
BEG N.669 
BEG N.670 
BEG N.671 
BEG N.672 
BEG N.673 
BEG N.674 
BEG N.675 
BEG N.676 
BEG N.677 
BEG N.678 
BEG N.679 
BEG N.680 
BEG N.6Bl 
BEG N.682 



L3I(, I N 
OY(~r'lay Br:GIN: SlIbr'Olll.ines. 

2512 
2512 
2532 
253 1l 
25 /17 

02011{) 1 
0301161 
u2nLI61 
030 /161 
00l1lnO 

<macro> 
<macro> 
<mllc 1'0> 

0010no 

<edit> 

n 1 ;!Oll~~ 
03111110 
012U03 
()3114 1 () 

-11--11--11-

-II-

-II-

-II-

-II-

-II-

-II-

-II-

-II-

-11--11--11-

GETBUF 

lOP APML 2.1(O~/15/8l) 07/06/87 11:55:01, Page 101 
Block: BEGIN Qualifier: BEGIN (24) 

(R!ll~ + 2) 

( R! lIt + 3) 

EX 11 

GEfBUF: 

Ent ry: 

Ex it: 

-II-

(R!T4) 

( R! TLI ) 

.Current 

.Next 

AI locate and clear local memory buffer. 

R!T3 = Length to al locate 
R!%Wl ASCI I header for buffer 
R! %W2 = " " 
R!%W3 = " " 
R!T4 = Address of buffer al located 

GEH1Etvl R!T3,R!T lt,R!%Wl,R!%W2,R!%W3 .Allocate 
$PUNTIF (A # O),CODE=PT$LOCAL . If not avai lable 
CLEAR SfART=R!T4,COUNT=R!T3 
EXIT 

SUBT I T LE "'$OSUB" Da ta Sto rage. ' 

BEGIN.683 

BEGIN.684 

BEG N.685 
BEG N.686 
BEG N.687 
BEG N.688 
BEG N.689 
BEG N.690 
BEG N.691 
BEG N.o92 
BEG N.693 
BEG N.694 
BEG N.695 
BEG N.696 
BEG N.697 
BEG N.698 
BEG N.699 
BEG N.700 
BEG N.701 
BEG N.702 
BEG N.703 
BEG N.704 



HI,; I N 
(h"I'lay BICIN 

2 ') ') () 
2'J5() 
2')51 
2')r)11 

~! ') '> r) 
2~) 'j 5 
?')')() 

\:1 St(}ldlje, 

nnO(lnn 

() 1)( I () (1I) 

Cl() ')() 1 ') 

(II )(I( )ll() 

** 

DEBC 

LFCR 

END 

Oebbugge r COflllnCl nd . 

* o 
IOEBUG1L 
o 

-It-

0 1 5015 
o 

* 
END 

10f' AI'ML 2.1(U'>/I')/81) UI/U6/81 11:~)'>:()/1 PagelU2 
Block: BEGIN Qualifier': BEGIN (25) 

.LF/CR 

. Ensu re end-of- line 

BEGIN.706 
BEGIN.707 
BEGIN.708 
BEGIN.709 
BEGIN.710 
BEGIN.711 
BEGIN.712 
BEGIN.713 
BEGIN.71/ .. 
BEGIN.715 
BEGIN.716 
BEGIN.TI7 
BEGIN.718 
BEGIN.719 
BEGIN.720 
BEGIN.721 
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(26) 

ux %ACr IVE II.: 25 [) 14:25 18:23 0 18:23 
()< (0B 1 : II [) 5: 11 B 5: 13 B 5:15 B 6: 3 B 7: 7 B 7: III B 7:39 B 

8: I. 13 8:28 B 8:32 B 8:36 B 8: ll() B 9: I B 9: 12 B 9:21 B 
9:33 B 9: 36 B 9: Lll B 10: 3 B 10: 12 B 10:20 B 10:24 B 10:30 B 

10: 311 B 11 : 2 B 11 : 4 B 11 : 10 B 11 : 14 B 11: 22 B 11 : 28 B 11 : 38 B 
11 : l.2 B 12: 6 B 12: 10 B 12: 16 B 1?:28 B 13 : 5 B 15 : 1 15: 19 
18:22 B 

0\ %[X 5: 10 D 5: 10 5: 14 0 5: 14 5: 16 0 5: 16 1 1 : 3 0 11 : 3 
12: 21 0 12:21 14: 19 0 ll.: 19 ll.: 25 0 14:25 15 : 1 0 15 : 1 
15: 3 0 15: 3 15: 10 0 15: 10 15: 14 D 15: ll. 15:22 0 15:22 
15:38 D 15:38 16:38 0 16:38 16:39 0 16:39 16: ll2 0 16:42 
18: 12 D 18: 12 18:23 D 18:23 18:29 0 18:29 22: 8 0 22: 8 
22:25 0 22:25 23: 1 0 23: 1 23: 19 0 23: 19 24: 19 0 24:19 

10 %GBI Nll~l $APTEXT 2: 3 F 2: 3 
LillO %GBLHlG $APIEXT 2: 2 

ox %KCUNS 3: 13 D 5: 1 
0>< %rW I D 3: 1 II D 6: 8 6: 14 7 : 1 7 : 5 7:33 7 37 9 3 

1 () : 3 1 1 : 111 12:32 13: 19 l LI: 25 ILl: 31 15 19 19 35 
20: 10 20: 18 20:42 21 : 8 22: 7 22:24 22 42 23 18 

n., %PllN r 6:32 [) 6:32 7:27 0 7: 27 15: 15 0 15: 15 17 1 0 17 1 
18: 13 D 18: 13 18:24 0 18:24 24:20 0 24:20 

() >< %TI~AtH~ 3: 15 D 18:39 19 : 7 19 : 8 
177777 AD$NODEH $APIEXT 15: l l• 16: L.2 

20 AD@Pl@N $APfEXT 18:23 18:23 F 
111 AD@J>l@P $APTEXT 18:23 F 18:23 

0 AD@Pl@S $APfEXT 18:23 18:23 F 
20 AD@P2@N $APTEXT 18:23 18:23 F 
15 .l\[)@P2@P $APTEXT 18:23 f 18:23 

0 AD@P2@S $APTEXT 18:23 18:23 F 
2() AD@I\C@N $APTEXT Ill: 25 14:25 F 18 23 18:23 
13 AD@nC@p $APTEXT 14:25 r- 11.: 25 18 23 F 18:23 

0 AD@HC@S $AP1EXT 111: 25 1'.: 25 F 18 23 18:23 F 
6 AlA $APTEXT 13: 110 
7 /\OA $APrEXl 13:39 13: 112 111 13 
1 BIOI' $APfEXT 6: 12 9:30 10 3 10: 19 20: 17 21 : 7 

3 1; , J CIISCII SAP I EX' I: 2 7: 3/1 1 1 20 lI:34 20: 9 20:22 20:41 21: 12 
1 ellS!) 1 $APfEXT 1 n: 18 11: 36 

1(11 CII$IJIS $Ap, rx r 10: 29 12: ') 

2 CII$lJ2 $APIEXf 1():23 11 : 111 
102 CII$D;!S $AP I EX r 1 U: 33 12: 9 

'I CIISD3 $APfEXf 22: 13 
1(11, CH$D3S $AP IEXT 22: 17 
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(27 ) 

3 ell$!)11 $APTEX r 21: 37 
6 CII$[)II() $APIEXr 23 : 7 

1 ()(J CII$DIIOS $APIEXT 23: 11 
103 CIl$()11 S $APTEXf 21: 111 

') ell$!)') $APIExr 22:31 
1 () ') (;II$I)')S $APTEXT 22:35 
'I ()() CHAY@SI/ $APTEXT 7: 19 

() D$ACOf.1 3:33 [) 8:27 
() D$ADE ,., 3: 31t 0 9: 11 
(I D$M1SG 3:35 0 8:31 
II D$BCOH 3:36 D 9:20 10: 11 11 : 27 12: 110 
(i D$CDU1 3:37 D 9: 6 
ll' D$CLUCI\ 3:38 D 8:35 
(l D$CI~ J DE 1·1 3:39 [) 8: 39 
(I [)$[)ltDH1 3: 110 [) 19: 112 
() [)$fJlSh 3: 111 D 1 1 : 1 12: 19 
() D$ I Cor-1 3: 112 D 19: 18 
(I [)$IRANsr II: 1 D 18: 112 

I()() [)llqS! I $APTEXI 19:20 
()< DCC£3 3: 16 f) 6: 9 
') 
e. [) 101' $APIEXT 11: 1/1 11 : 21 11 : 37 
n, rr"UlS 17 II: 2 D 15:35 

32 F$BGEI $APfEXl 5: 1 II 
33 F$BHEr $APTEXT 15: 10 
')(i r$CALI $APTEXT 1 1 : 3 12:21 1 II : 19 15:22 16:38 22: 8 22:25 23 : 1 

23: 19 
5~ ~ $Cf~ [A I t $APT.EXT 15: 1/1 16: 112 18: 12 
IC ., 
).) F$FIND $APTEXT 5: 1 () 

II r$GIVElJP $APTEXT 16:39 
3(l r$CHU-1 $APTEXr 2 1,: 19 
2() f$HESG $AP f EXT 15 : 1 15 : 3 
3'-.) F$f-1C['J $APTEXr 18:23 
116 [$HOSH $AP fEX I 5: 16 
117 r$HOSV/ $Al'fEXT 18:29 
31 r$OUle/\1 $AP1TXI 111: 25 
')2 ~ $fU I UIUl $APfEXT 15:38 

(j F S$\/A 11 $APfEXT 5: 16 1B ;~9 

1 I (i'LJ 1·1'1 S"( S $APJEXT 9: 17 10 8 11 : 19 12:37 
(),< I BHJ 3: 17 [) 18 25 
(j< 1£3 PI 3: 18 [) 18 29 
1 LDVSI\t-11< $APIEXf 5:40 
? I OV~~I)Sh $APIEXf 6:25 
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(28) 

177771' LDV$END $APTFXT 5:37 6:31 
ux ~IA T X 3: 19 0 13: 12 
()\( NIAQ 3:20 0 19:25 
() 1'1101' $APTEXT 6: 8 7:25 8: 15 9: 3 13: 19 11~: 25 20:33 21: 23 
OX O$ACOf.1 3:22 0 8:25 
OX O$A()[~I 3:23 D 9: 9 
OX O$Af.lAP 5: 10 0 5: 10 
()'\ O$MIS(~ 3: 21, 0 8:29 
0>\ O$BCO,., 3:25 [) 9: 18 10 : 9 11:25 12:38 
0>( O$BE(~ I N 1 : 4 0 1 : 4 
OX O$CALL 111: 19 0 1l~: 19 16:38 0 16:38 16: 112 0 16: 112 
(IX O$CDff'l ~: 26 0 9: II 

OX O$CI fl(~h ;: 27 0 8:33 
()( O$CI\ 11'1'" 3:28 0 8: 37 
1)'.( 0$0/1 DI r I 3:29 0 19: L~O 
()>( O$IJISh 3:30 [) 10: 111 12: 17 
ox O$nhLHPl 11,: 25 [) 14:25 
U>< 0$1 Cor'l 3: 31 IJ 19: 16 
ox 0$IND1J29 11 : 3 0 1 1 : 3 12:21 0 12:21 
(l>( 0$INOD39 22:25 0 22:25 
0'-( 0$1 NOD/tO 23: 19 0 23: 19 
ox 0$ I ND[J119 22: 8 0 22: 8 
U\ 0$ I rWD5() 23 : 1 0 23 : 1 
0>( O$SCHUB 15: 111 0 15: 11, 
ox 0$ T I r'IL 15:22 D 15:22 
O~ O$TRANsr 3:32 0 18: 110 
6 OV@U/T@P $APTEXT 17: 19 

17 OV@NlJr'I@f~ $APTEXT 1 : II 
1 OV@TYP@N $APTEX r 1 : 4 
(j PT$tllllI $APTEXT 15: 15 17 : 1 18: 13 

102 PT$INl1 $AP ITXT 6:32 
111 P1 $LC)CAL $APTEXT 24:20 
55 PT$NOIISP $APTEXT 7: 27 
1 :) p r $tWf·IOS $APTEXJ 18:211 
11 SI·II}IS r~IN $APTExr 1 : II 

7 sr·1(mlJr·K\r~ $AP/EXT 1 : I, 
?( I(lC)! I SS()(,-:,s 17 $AP/Exr 8: 9 

1 Hl$mlH $APJfXr 6: II 6: 17 
0 IN$cr·ILfoI $APIEXT 7 : 3 7: 15 7: 17 20: 11 
2 1 f·l$SSD $AP/EXT 7:35 8: 5 8: 7 21 : 1 

20 rr·l@r\-l()@N $APT EXT 6:20 F 
1 1f·l@f\/U0'P $APTEXT 6:20 r 6:20 
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(29 ) 

() rr·1Qf \/tl@S SAP I EX r 6:20 I 
;>0 rr'I@IOI'@N SAP I EXT 6: 12 F 6: 111 F 7: I tl F 8: 8 F 

r) I r'I@1 OP@P $APIEXT 6: 12 F 6: 12 6: 11~ F 6: 14 7: 18 F 7: 18 8: 8 F 8: 8 
(J I rl@llll'@S $APIEXI 6: 12 ~ 6: 111 F 7: 18 F 8: 8 F 

;' () Ir,I@1 r·l(I@N $APIEXf 6:23 r 7: 19 F 8: 9 F 
3 I r·l@Lf.l11@ P $AP ITXI 6:23 f 6:23 7: 19 F 7: 19 8: 9 F 8: 9 
0 11·1@1 f.1()@S $APIEXT 6:23 F 7: 19 r 8: 9 F 
6 r r·I@L 1 $APIEXI '): I~ 1 7: 10 7: /12 

?n rr·l@l'yp@N $APTEXT 6: 17 F 7: 17 F 8: 7 F 
() l1-I@I',P@P SAPTEXr 6: 1 1 F 7: 1 7 F 8: 7 F 
() 1 H@r'{p@S $APTEXT 6: 17 f 7: 17 F 8: 7 F 
n< I r,les 3:21 0 5:26 
4 T RA(~J 1 SAPfEXT 19: 2 

?ll rRA@I'I{Ci'N $APfEXT 19 : 8 F 
3 lRA@PH@P $APTEXT 19 : 8 F 19 : 8 
U n~AQPR@S $APfEXl 19: 8 F 
') XIOP SAPTEXT 7: 211 8: 14 9: 32 12:32 20: 16 20:32 21 : 6 21:22 

SYI-IROL QUALIFIER IS BEGIN 

~n()(){) SCONsr 6: 12 [) 6: 12 F 6: 12 7: 17 0 7: 17 F 7: 19 0 7: 19 F 7: 19 
8: 7 0 8: 7 F 8: 7 8: 9 0 8: 9 F 8: 9 

/167 $REGORG 2: 2 0 2: 3 2: 3 0 2: 3 F 2: II 2: 4 0 2: 5 2: 5 0 
2: 6 2: 6 0 2: 7 2: 7 [) 2: 8 2: 8 0 2: 8 F 2: 9 
2: 9 [) 2: 10 2: 10 0 2: 11 2: 11 0 2: 12 2: 12 0 2: 13 
2: 13 [) 2: 14 2: 14 0 2: 14 F 2: 15 2: 15 0 2: 16 2: 16 0 
2: 17 2: 17 0 2: 18 2: 18 0 2: 19 2: 19 0 2: 19 F 2:20 
2:20 [) 2:21 2:21 0 2:22 2:22 0 2:23 2:23 0 2: 211 
2:24 [) 2:25 2:25 0 2:26 2:26 0 2:27 2:27 0 2:28 
2:28 0 2:29 2:29 0 2: 30 2: 30 0 2: 31 2:31 0 2:32 
2: 32 0 2:33 2:33 D 2: 31~ 2: 31, D 2:35 2:35 D 2:36 
2: 36 D 2:37 2:37 D 2: 38 2: 38 D 2: 39 2:39 D 2:40 
2: /10 () 2:41 2: 111 0 2: /12 2: /12 0 3 : 1 3 : 1 0 3 : 2 
3 : 2 D 3 : 3 3 : 3 0 3 : II 3 : 4 0 3 : 5 3 : 5 0 3 : 6 
3 : 6 D 3 : 7 3 : 7 0 3 : 8 3 : 8 D 3 : 8 F 5: 10 5: 14 
'): 16 11 : 3 1 1 : 3 F 12:21 12:21 F 14: 19 11~ : 19 F 111: 25 

111: 25 F 15 : 1 15 : 1 F 15 : 3 15 : 3 F 15: 10 15: 111 15:22 
15:22 r 15:38 16:38 16:38 F 16:39 16:39 F 16: /12 18: 12 
18:23 18:29 22: 8 22: 8 F 22:25 22:25 F 23 : 1 23 : 1 F 
23: 19 23: 19 ~ 24: 19 

() I~N I' 1 : II 2: 19 0 
11)(l %1' 1 : II 2: 19 0 2: 19 11 : 3 r 11 : 3 12:21 F 12:21 14: 19 F 
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Qlla I i fie r: BEGIN (30) 

11,: 19 II,: 25 F 11,: 25 15 : 1 r 15: 1 15 : 3 F 15 : 3 15:22 F 
1~):c2 16:38 F 16:38 16:39 F 16:39 22: 8 F 22: 8 22:25 F 
22:25 23 : 1 r 23 : 1 23:19 F 23: 19 

,,10 ~~S 1 2: 3 2: 4 0 5: 31 6: 4 6: 5 6: 12 6: 14 6: 18 
6:20 6:23 7: 15 7: 16 7: 18 7: 19 8: 5 8: 6 
8 : 8 8: 9 1 I,: 25 16:24 18:23 19 : 8 19:25 19:26 

23: I, 1 23: ,,2 21, : 1 24: 2 21t: 3 21,: 4 
,,11 %S2 2: 3 2: 5 D 
,,12 %S3 2: 3 2: 6 0 
In3 %SI~ 2: 3 2: 7 D 
1414 %S5 2: 3 2: 8 0 
,,15 %T1 2: 9 D 15: 19 24:21 
L,16 %T2 2: 10 0 21,: 21 
,,17 % T3 2: 11 0 
1120 % TI, 2: 12 [) 

1,21 %T5 2: 13 D 
1,22 %T6 2: 14 0 
1,;> 3 ~'bH1 2: 15 D 5:42 7: 1 1 8: 1 15:35 15:37 17:20 17:21 

17: 23 17: 24 17:25 17:29 17:30 17:35 18:25 18:26 
18:27 18:28 19: 3 19:21 21,: 19 

,,211 %\12 2: 16 D 6: 1 7: 12 8: 2 15:36 15:37 17:25 17:28 
19 : I, 19:22 2 11: 19 

11?5 %',./3 2: 17 D 6: 2 6: 19 6:20 6:22 6:23 7: 13 8: 3 
17:26 17:28 18 : 1 19 : 5 19:23 24:19 

'126 cr:.WI 2: 18 0 17:30 
1,27 ~'r \/~) 2: 19 [) 

2465 ABLD 19: 2 1, 23:38 0 
1277 BEG1 5: 11 5: 13 5: 15 14:37 14:40 15 : 7 0 
1372 B[GEUD 15:23 15:26 15:29 15: 31t 0 
1370 B IOPI 15: 19 15:25 0 

,,30 CA 2:20 () 11,: 33 1 II: 35 14:36 14:37 11,: 38 14: It2 15 : 2 
16: 10 16: 11 16: 13 16: 15 16:29 

1 (J I, I, CIISC,\N 7 : 7 7:39 10:20 10:24 10:30 10:34 11:22 11 : 38 
11 : 112 12 : 6 12: 10 17: 18 0 20: 12 20:23 21 : 2 21:13 
21:38 21: It2 22:14 22: 18 22:32 22:36 23 : 8 23: 12 

'131 CL 2:21 [) 14: 35 1 II: 39 1 II: 1,0 11, : 111 14: ,,2 
?o7 CI·1SHCIi 7 : I, -, : 6 D 
'100 ern 2: 3 () 5: 1 16: ,,0 

227
" 

DCLJ5 9:33 19:36 20: 19 21 : 9 21: 36 0 
;!550 DEBe 25: I, () 

1 12/1 o Et·IOIl 8:28 8:32 8: 36 8: ,,0 9: 7 9: 12 9:21 10: 12 
11 : 2 11:28 12:20 12: ,,1 18: 11 0 19 : 1 19: 19 20: 1 
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Qua I ifier: BEGIN ( 31 ) 

1371 () I 0 I' l 15: 19 15:28 0 
1 1/13 DhBUI 11 : II 12:22 18:20 0 20: 2 
21) I) 7 END 25: 15 [) 

? I) 1;' CEIHLJF 6: 3 7: 1/1 8: I~ 19: 6 23:39 2 11: 18 0 
116 11 Icor'l 3 : 6 [) 5: 18 19: 15 19:27 

?U 711 I cor·1SL I 9:36 19: 1/1 0 19: 39 
213 11 INDCLJ5 9: '11 11 : 10 12:28 13: 5 19:34 D 
1/107 1 cr·l 15 : II 16 : 6 0 
?5')~) IFcn 15 : 1 25: 10 0 

113? r·1A 2:22 D 5: 9 5: 14 5: 16 5:31 5: 35 6: 18 11 : 3 
12: 21 14: 31 14:33 14:38 1l~:41 15 : 9 15: 10 17: 19 
17: 21 17:22 17:24 22: 8 22:25 23 : 1 23: 19 

1353 101101'1 15: 19 15:21 0 
1,66 r·1L 3 : 8 () 5: 5 14:24 lll: 25 18:22 18:23 18:28 18:29 
116') HLI 3 : 7 0 5 : 4 1 II: 24 14:25 18:22 18:23 18:26 18:29 

1 121 NOHAICH 17: 22 18: 3 0 
1133 PA 2:23 [) 3: 10 16 : 7 16:38 16: Il2 

21 PAHI 3: HI D 16: 12 
113 11 PB 2: 2/1 D 16:38 16: 1,2 
113 r) PC 2:25 [) 16:38 16: 1,2 
1136 PO 2:26 () 16:38 16: 112 
113/ PE 2:27 0 16:38 16:42 
11 11\) PF 2:28 0 16:38 16: 112 
1,1", PC 2:29 D 16:38 16: 1~2 
1111 ;~ PH 2: 30 D 16:38 16: 112 
11 11') PI 2:31 [) 16:38 16: 1,2 
I111I1 PJ 2:32 D 16:38 16: 1~2 
1114 ~) Ph 2:33 D 16:38 16: 112 
IIIl6 PL 2:34 [) 16:38 16: 142 
11111 pr·l 2:35 () 16:38 16: 1,2 
115() PN 2:36 D 16:38 16: 142 
1151 PO 2:37 D 16:38 16:42 
115? pp 2:38 [) 16:38 16: 1~2 
11~3 PO 2:39 D 16:38 16:42 
115 11 PH 2: Ill) [) 3: 10 16:38 16: 112 
357 SSOSHCII 7:36 7:38 0 
115 1

) In 2: ,,1 [) 6: 10 6 11 7 2 7 31, 8 25 8 29 8 33 
8:37 9: II 9 9 9 18 10 9 10 18 10 23 10 29 

10: 33 1 () : II 1 11 20 1 1 25 1 1 36 1 1 III 12 5 12 9 
12: 17 12:38 13 12 13 20 13 21 13 36 III 1 14 2 
1

"
: 1 1 15: 2 15 3 16 8 16 12 16 1 7 17 32 17 3/1 

18: 12 18: 110 19 16 19 'lO 20 9 20 22 20 III 21 12 
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Qua I if i e r: BEGIN (32 ) 

21:31 21: 41 22:13 22:17 22:31 22: 35 23: 7 23: 11 
II r)(i 1 1 2: 112 D 5:32 5:35 5:38 6: 6 6: 9 6:21 6:22 

6:26 6:27 6:28 6:30 7: 1 7 : 5 7: 18 7:23 
7:25 7:33 7:37 8: 8 8: 13 8: 15 8:26 8: 30 
8: 31~ 8:38 9: 5 9: 10 9: 19 9: 30 9:32 9:39 

10: 10 10: 19 10:42 11 : 21 11 : 26 11 : 37 12: 18 12:39 
13: 13 13:20 1LJ : 1 14: 31 11~: 33 16 : 9 16: 12 16: 14 
17: 19 18: 12 18: 141 19 : 8 19: 17 19:35 19: 111 20: 10 
20: 15 20: 17 20: 18 20:31 20:33 20: 1/2 21 : 5 21 : 7 
21 : 8 21: 21 21: 23 22: 7 22: 2LI 22:LJ2 23: 18 

II') ,. -, 2 3 : 1 0 5: 10 5: 12 5: 16 5:36 5:37 5:38 6:25 
6: 31 7 : 9 7: III 8:27 8:31 8: 35 8:39 9: 6 • 
9: 11 9:20 10: 11 10:22 10:28 10:32 10:40 11 : 1 

11 : 21. 11 : 2 7 11 : 40 12 : I. 12 : 8 12: 16 12: 19 12: 110 
16: 10 16:36 17:27 18 : 4 18: 12 18: 1/2 19: 18 19:42 
20: 111 20:25 21: 4 21 : 15 21 : L~O 22: 3 22: 5 22: 16 
22:22 22: 31~ 22:40 23: 10 23: 16 

116() T3 3 : 2 D 5: 10 5: 16 5:41 7: 10 7:42 9:31 9:32 
9:35 19 : 2 19:20 19:38 20:21 21 : 11 22: 3 22:28 

23 : I~ 23:22 23:42 24: 19 211: 21 
1161 rl~ 3 : 3 () 5: 10 5: 16 6: L~ 6: 11 6: 12 6 11~ 6 17 

6:20 6:23 7: 15 7: 17 7: 18 7: 19 8 5 8 7 
8: 8 8: 9 19 : 7 19:25 23: L~O 23:41 21. 1 24 3 

2L~ : 19 24:21 
1163 TBl 3 : 5 () 5:26 6: 4 7: 15 8: 5 
1162 TN 3 : LI D 7: 3 7:35 17:36 20: 11 21 : 1 
255 rf·ICt-IHI 6: 21~ 6:42 D 
'13

'
1 HIEND 8: 1 () 8: 1 7 D 

345 Tf·1SSD 7:20 7:32 D 
2035 H~ANSEl 18:38 0 20:26 21: 16 
1172 X I OPI 15: 19 15: 31 D 



l.'( I 

(I <111<1 r. r 0" OVLRLAY 

COHHENT 

I 0 I' A P N L 2. 1 ( U I) /1 ~ /8 I ) U I / () () /8 I 1 1 : 55 : U I f' a 9 ell U 
( 1 ) 

CALL CALL.l~ 

'Copyright (C) Cray Rese<lrch, Inc., 198 L4' OVERLAY 



(;/\{ I 
o,,(~ I' I ,)y Ci\L I 

6 <mileI'D> 

1j(J () 

Ill!) 
II 11 
/112 
/113 
/114 
/115 
111 () 

** 

'IHI

* 
* 
* 
* 

** 
* 

** 
* 
* 
* 

CR1 
%Sl 
%S2 
%S3 
%S'I 
%S5 
% 11 
%12 
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Block: CALL qualifier': CALL (2) 

CAlL - Pr'ocess a command entered at a KERNE.L console keyboard. 

CALL is enter'ed when a command is keyed in at one of 
the consoles allocated to the KERNEL. It isolates the first 
set of chcH'acters and val idates it against a command table. 
If a match occurs, CALL proceses the command locally or by 
passing control to a designated overlay. 

tnt ry Cha racte r s t ring from keyboa rd. 
Registers IA thru IQ contain character string. 

Messages: 

*COMMANO ERROR* - Inval id command. 
*PARAMETER ERROR* - Inval id parameter. 

BASE 0 

REGDEFS (CHT),( lA, IB, IC, 10, IE, IF, IG,IH,II,IJ,IK,IL,IM, IN,IO, 
IP, IQ, IR, IS, If, IU, IV,IW,IX,IY, Il, IAA, lAB, lAC, IAO,IAE, 
IAF, lAG, IAH, IAI, IAJ,IAK, IAL, IAM,IAN),(NA,NB,NC,NO,ER, 
TO, T1, T2, T3, Ttl) 

EqUALS $REGORG 
r qllALS $REGORG 
I qUAIS $HEGOHG 
E.QUALS $HEGOHG 
EQIJAIS $HEGORG 
EqUAl S $HE.GORG 
EQUALS $HEGOHG 
EQUALS $HEGOHG 

CALL.5 

CALL.7 
CALL.8 
CALL. 9 
CALL.l0 
CALL. 11 

CALL. 13 
CALL. 14 

CALL.16 
CALL. 17 
CALL. 18 
CALL.19 

CALL. 21 
CALL.22 
CALL. 23 
CALL.2lt 
CALL. 25 
CALL.26 

$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 

3 
3 
3 
3 
3 
3 
3 
3 
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(1\;' r I [IY CAl I Block: CALL Qua I if i e r: CALL (3 ) 

1117 %r 3 EQUAlS $REGORG $HEG b 
1,2U %1 /• lqUAI S $HFGOHG $REG 3 
I,;.! 1 %15 [QUAI S $HEGOHG $REG 3 
1122 %16 EQtJALS $REGORG $REG 3 
1,23 %H1 EQUAl S $REGORG $REG 3 
II ~~ I. %W2 [QUAI S $HEGOHG $REG 3 
1,25 %W3 EQUALS $HEGORG $REG 3 
1,26 %\-11• EQUAlS $REGORG $REG 3 
1127 %H5 EQtJALS $REGORG $REG 3 
1,3U A EQUAI.S $HEGOHG $REG 3 
1131 E3 EQUALS $REGOHG $HEG 3 
1,32 C EQUAl S $REGORG $I~EG 3 
1,33 [) EQtJALS $IUGORG $REG 3 
1,31. E EQlJi\L S $H[GOHG $REG 3 
1,35 F EQUALS $HEGORG $REG 3 
1,36 G EQIlAIS $REGORG $REG 3 
1,37 H EQUAl S $REGORG $REG 3 
IIIIt) I EQUALS $HEGOHG $HEG 3 
1, 1.1 J EQUAl S $REGORG $REG 3 
11112 K EqUAl S $HEGORG $REG 3 
1, 1,3 L EQUALS $HEGORG $REG 3 
11114 M EQIlAIS $REGORG $REG 3 
1, 1,5 N EqllALS $REGOHG $REG 3 
1, 1,6 0 EQUALS $HEGORG $REG 3 
11 1.7 P EqUAlS $REGORG $HEG 3 
1150 Q EqUALS $REGORG $REG 3 
II r) 1 R [QIlAIS $REGORG $REG 3 
II ~)2 S EqUALS $REGOHG $REG 3 
1153 T EqUALS $H[GORG $REG 3 
115 1t U EQUALS $REGORG $HEG 3 
1,5,) V EQUALS $HEGORG $REG 3 
1156 W EQUALS $HEGORG $REG 3 
1157 X EQU/\I S $REGORG $REG 3 
Ilo() y EqUAlS $HEGORG $REG 3 
1161 1 [QtJAI S $IU.GORG $REG 3 
1,(j2 AA EQUAl S $HEGORG $REG 3 
I,(d AB rQUAI S $HEGORG $REG 3 
I, (;l. AC EQUALS $H[GORG $REG 3 
1,()5 AD EQUAl S $REGORG $REG 3 
1166 AE EQUALS $HEGORG $REG 3 
Ij(j 7 AF EQUALS $REGORG $REG 3 
I,io AG EQUAl S $HFGORG $REG 3 
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OVi~ r I <lY CALL Block: CALL Qua I if i e r: CALL (4 ) 

1171 IAH EQUALS $REGOHG $REG 3 
1172 IAI EQUALS $HEGOHG $HEG 3 
1173 I AJ EQUALS $HEGOHG $REG 3 
1174 IAK EQUALS $REGORG $REG 3 
1175 IAL EQUAl S $HEGOHG $REG 3 
1176 lAM EQUALS $HEGOHG $HEG 3 
1177 IAN EQUALS $HfGORG $REG 3 
500 NA EQUALS $HEGOHG $REG 3 
501 NB EQlIALS $REGORG $REG 3 
5()2 NC EQUALS $REGOHG $REG 3 
503 NO EQUALS $REGORG $REG 3 
5()4 EH . EQUALS $REGOHG $REG 3 
505 TO EQIIAl S $REGORG $REG 3 
506 r1 EQUALS $REGORG $REG 3 
5U7 T2 EQUALS $HEGOHG $REG 3 
510 T3 EQUALS $REGOHG $REG 3 
~) 1 1 T4 EQUALS $REGORG $REG 3 

CALL.27 
50 REGL EQUALS IAN-IA+l .REGISTER COUNT CALL.28 

120 CARL EQUALS REGL*2 .CHARACTORS CALL. 29 

EXI %ACTIVE CALL. 31 
EXI %OEBBA CALL.32 
EXT %DEBUG CALL.33 
EXT %MYID CALL.34 
EXl %SVPT CALL.35 
EXI DEB$INIT CALL.36 
EXT DEB LEN CALL.37 
EXl DEBSTART CALL.38 
EXT EC$CONER CALL.39 
EXl EC$PARM CALL.40 
EXT EXPDCT CALL.41 
EXT XCRT CALL.42 



(;i"11 

()I, . , r' I ;1 y C /\I I 

p/,u!utype> 
defillitioll> 
dl-~f i 11 i t iOIl> 

<def'illit.ioll> 

'prO!I)type> 

<dt~ r i 'I it i Oll~> 
<df'fi'litioll> 
< d l~ f i ! I I t. i 011;

<defi:liLion> 
<dl~r i II it. i orr> 

lOP APML ?1(O~/15/81) U7/06/81 11:~'.):()7 
Blocl,: CALL Qlla Ii fier: CALL 

*It*********~**************** 

* 
.***************************************fi 

It 

* 
-H-

-H-

-It 
* 
* 
* -It 
* 
* 
* 

cor-IE 

emIl 

cOnlllland 

iopi 

Sui Id comm<lnd table entry 

COllllllcHld, FROM= i op i 

I<eyboa I'd cOfllma nd; a I so the nClllle 0 f Cl sub rou tine 
wtlich is cCliled to process the comnwnd. 

lOPs for Wl1ictl ttlis COflllll<1nd is val id. 
specified as of tile parameter's 10PO, 
Clnd IOP3; the defClult value is IOPO. 

It is 
IOPI, 101>2, 

-it 

-Ii 

-H 

* 

-H 

****************It******************************************************* 

COME 

*-M

* 
* 
* -M-

* 
* 
* 

oeor'lf 1 
SOVN 
OCOI-'E 1 
SOVN 
OCor-1F 1 

r-1ACIW 
COr-IF COr-'MAND, FROM.::: IOPO 
, eOf.'f.IAN D ' 8 L 
PDATA COMMAND 
VWD 4/FROM,12/0 
ENlm 

ocor'IE -
Ca I I 

HACIW 
OCOHL 
lOCAL 
IFe 
SCONCAT 
ELSr 
SCONCAr 
END I I 

Bui Id cornrnClnd table entry for overlay ca II s. 
OCOME narne,OVL=overlaY,FROM=iopn 
nClrne - CornmClnd narne. 
over'IClY - Overlay to call. If nut specified, IIClme 

is used. 
i opn - lOP's on wh i ch t.h is COIJllnCl nd nlClY be issued. 

It is specified as a slim of 10PO, IOP1, IOP2 
and IOP3. If not entered, IOPO is used. 

NAME,OVL=,FROM=IOPO 
SOVN 
! OVL !. EQ, • 
(OS,NAME),D'8 

(OS, OVL) • D' 8 

Pa~e 11LJ 
(5 ) 

CALL. IJlJ 
CALL. lJ5 
CALL.IJ6 
CALL. lJ7 
CALL. lJ8 
CALL. l~9 
CALL. 50 
CALL.51 
CALL.52 
CALL.53 
CALL.5 l J 
CALL.55 
CALL. 56 
CALL.57 
CALL.58 
CALL.59 
CALL.60 
CALL. 61 
CALL.62 
CALL.63 
CALL.6LJ 

CALL.66 
CALL. 67 
CALL.68 
CALL.69 
CALL.70 
CALL.71 
CALL.72 
CALL.73 
CALL.71~ 

CALL.75 
CALL.76 
CALL.77 
CALL.78 
CALL.79 
CALL.80 
CALL.81 
CALL.82 



Cl\l I 
(Jvf:t'l,lY CALI 

6 
6 
6 
6 

<clef 11 tall> 
..::fief 11 ton> 
<de f 11 ton> 
<clef n ton> 

<macro> 
<macro> 
<lllilCIO> 
<1I1(1C 1'0> 

<ell it', 

OCOME 

*-H' 

KC@SUB 
KC@IOP 
hC@OVL 
hC@LEN 

10 10PO 
4 IOP1 
2 IOP2 

IOP3 
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Block: CALL Qualifier': CALL (6) 

EXI "SOVN" 
'NAMl'8L 
PDArA OCALL 
VWD I~/FROM, 12/"SOVN" 

CALL. 83 
CALL.84 
CALL.85 
CALL.86 
CALL. 87 ENOM 

COt-II - ComrnCllld table description. CALL.89 
CALL.90 

FIElD I. Sub r'out i ne offset add ress. CALL. 91 
r I ELD 5,0, L~ lOP bit tnctp. CALL.92 
~ I E LD 5,4,12 Overlay numbe r. CALL.93 
FIELD 6, * Entry length. CALL.94 

EQUALS 0' 10 10PO. CALL.96 
EQUALS 0' 01• I OPl . CALL.97 
EqUALS 0'02 IOP2. CALL.98 
EQUALS 0'01 IOP3. CALL.99 

CALL.l00 
SUBTITLE '''SOSUB'' Main Prog ram. I CALL.l0l 



(:;1, I 
Cl\' 1'1;1:" Cl\ll 

() 

() 

i 
l!l 
l' ,') 
1 :> 
") 
1 1 
21 
?3 

.... )(-
( ) 

? 'I 
') ;-' 

3 11 
,10 

I 1 
3 I 
II? 
11'1 

',I) 

1,3 
I II 

',!I 
, () 

II P, ()(II;II1I. 

Ul(III()() 

Cl?II')1 l( I 
U?II')() 1 
()2 /1 ')(l;' 
U;'/I')()3 
U1 ()/I .3 (I 

U 1 ()(IC)() 

() 1 I I ') l)() 
U 1(l(1()() 

() 1 r It )()() 

O/,/(l(llJ 
02() ~)I) 7 
()?!) ')(l i 

n 17()(JU 
() 1 (lUll 7 

II; t I I) () I 
II~) ( I ') I I I 

()2 /1511') 
1I2 /15()() 
112/151 U 
02 11511 
()?IIJU/I 

JUI) 16lHI 
n 1 3(j/1() 
, (J.')()(J!I 

j(!!) 16')') 

(J 1 3 ()/I I) 
1 1I?() 1 () 

"11,1(; I')' 

() 1/" Ii I () / (Ii II )()( If) 
I) 7 ()/ ));' 

'·111;'1 I I)' 

() 11 U( II J II )(I?(l()') 

(I 1 I I II I () /IH) 101)11 

CALL 

-It 

CALL20 
, n600 /1 

-It 

-It 

CALLllO 
1 (l?U2() 

t );-'/1 'il )/1 
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Block: CALL Qualifier: CALL (7) 

-It 

A U 
NA A 
NB A 
NC -- A 
ND - A 
fO IIA} 
Tl 0 
T3 INA} 
Til 0 
ER 0 

Delete leadillg spClces. 

R GOe 
p CALI 20, T2 I 'R 
P CALLlI() , 12 # 0 

P J'(lcess Nul I line - Display 

R PNL 
P =- EHR 

Move out command keyword. 

-It 

P = CAl L50, 12 = I I R 
P == CALL50, 12 = 0 
Sir (111 = 8) 

f{! F H ::-: rcScot>IER 
I' -~ EHH 

SENDIF 

H SOC 
H c: GOC 

• Clear overlClY nClme. 

Input charClcter point.ers. 

Comma nd I\eywo rd po i n te r. 

Get a cll3 rac te r. 
If spClce. 

· If not a IIU I I line 

CRl header. 

· Process nu I I line 
.Exit from overlay 

If end of name. 
If end of input. 
If name is too long. 

.»»> 0 

.««< 0 
Stor'e one character. 
Get next character. 

CALL.l02 
CALL.103 
CALL. 1011 
CALL.l05 
CALL.106 
CALL. 1 ()7 
CALL.l08 
CALL.l09 
CALL.ll0 
CALL.l1l 
CALL.ll2 

CALL.ll/l 
CALL.ll5 
CALL.ll6 
CALL.117 
CALL.118 
CALL.ll9 
CALL.120 
CALL.121 
CALL.122 
CALL.123 

CALL.125 
CALL. 126 
CALL.127 
CALL.128 
CALL.129 
CALL.130 

SIF 
CALL.131 
CALL.l32 
CALL. 133 

SENDIF 
CALL. 13 /, 
CALL.135 



(;·\1 1 
O'.p t' 1 ily CAL L: "'(1 ill P, 09 "(lm. 

61 
63 
65 
7() 

73 
73 
76 

Ion 
103 

110 
13? 

13? 

n 11 O? 1 

01 (1It3() 02L1510 
01()OOO 024511 
020507 1 37lllW 
020507 013( 111) 

02U511 0131;!U 
()770t)() /002()( )5 
020~)U7 
fl710lCl 

072()3 11 

<mflcIO> 

<iliaCI 0> 
<I/lele 10> 

<-Iliac 10> 

«~d i t.:> 

1370nn 

/on 160LI 
106005 

102007 

/UO 160/1 

* 
CALL50 

CALL60 

CALL70 

* 
CALL90 

** 
* 
ERR 

lOP APML 2.1(05/15/87) 07/06/87 11:55:07 Page 117 
Block: CALL Qualifier'; CALL (8) 

P CALLlln 

EI imi/late command name from clla rac te r s t ring. 

T3 = [ IAJ Move destination pointer. 
TLt = 0 
R GOC, T2 H 0 .GET NEXT CHAR IF NOT EOL 
P CALL60, T2 

, 
'R If leading space. 

* 
P CALI 90 , T4 = CARL If charClcter' st ring moved. 
R soc Store the character. 
R GOC, T2 H 0 • IF NOT EOL 
P CALL70 

Complete command/overlay process. 

* 
R = PLC 

ERH - Process error. 
Entr·y ER = E rro r code. 

it-

$1 F 

CALL 
$FNDI f 

REIUHN 

(ER H 0) 

INfORM,(R!ER,O,O,O) 

· Process command. 

· If error message to be sent. 
.»»> 0 

.««< n 

SUBTITLE '''$OSUB'' Pr'ocess Commands.' 

CALL.136 

CALL.138 
CAL L.139 
CALL.140 
CALL.llI1 
CALL. 1 LI2 
CALL.143 
CALL. 1 lt4 
CALL. l 1t5 
CALL. 1116 
CALL. 1117 
CALL. 1118 
CALL. 149 

CALL. 151 
CALL. 152 
CALL.153 
CALL. 154 

CALL.156 
CALL.157 
CALL. 158 
CALL.159 
CALL. 160 

$IF 
CALL. 161 
CALL.162 

$ENDIF 
CALL. 163 
CALL. 16LI 
CALL. 165 



(',,1 l 
(l,!'I'IHY CALI 

lllLI 
1146 
150 
152 

15 11 
156 
161 
162 
163 
16 11 

165 
170 
203 

2t}ll 
211 
2111 
21') 

~) 16 
216 
2?(l 

;.!;) 1 
;> ~ II 

',lce s s COlillfli~ lId s . 

()2( llllJ() () 1 llU( HI / (1l)()22') 
02 /1/1;>3 

<rnnCI(» 
II 1 () ') II (J U~)II!l()O 

020LI23 02 1111211 
() 1 ()()()/I (124 /1?5 

<rnnCI(» 
060(ln() (133 112 14 103036 
056()l111 
02642 1{ 
021 1425 

<'III;) C r ():> 

<lIIdCrU> 
<nl<lcr(1) 

lO?O13 

<III;IC I (» 

U2U l lt!11 (1?2(J()() ()2 L4424 
076 11211 
(101 ()()I I 

(JlrillUC 1I?r-)1123 
" flld I ~ I () '. 

() 1/1()()( I / (Ill{ )()()( I !l2 115()11 
()(11111)(1 

** 
* 
* 
* 

PLC 

NEXT 

lOP APML 2.1(ll5/15/87) U7/U6/8711:5'):07 
Block: CALL Qua I i r i e r: CALL 

PIC - Process comm. . 
Ent.ry Registers l'lA thru ND has command name. 
Ex i t I r comma nd no t foulld. 

ER = Error code if command erTor. 

* 
R!%Hl R!%B+COMT 

SUN TIL ( ( R! %Wl ) 0 ) 
B = [NA) 
R!%W2 = R!%Wl 
H!%W3 = II 

SUNlit (H!%W3 = 0) 
P = NEXT, (B) # (R!%W2) 
B = B+l 
H!%W2 H!%W2+1 
H!%W3 = R!%W3-1 

$fNDrlt 

AUDRESS R!%W2,KC@IOP,H!%Wl 
GETBlr A,R!%MYID,R!%W2 
P == NEXT, A = n 

GEl R!%H2,KC@SUB,R!%Wl 
R!%W2 = R!%W2+R!%B 
R ::: R!%W2 
EXIT 

,Ii, 

H!%Wl = R!%Hl+KC@LEN@P 
SUWTII 

R!lH = lCSCOHEH 
EX II 

Command table address. 

Unti I end of table is reached. 
Start of command. 
Entry keyword address. 
Check lip to 8 ctla r'ClC te rs. 

Unti I 8 characters are checked. 
If no match. 

Point to lOP bit map. 

I fin val i d for' t his lOP. 

Address of subroutine. 
Process the command. 

. Advance to next entry. 

. I nva lid command 

Paye 118 
(9 ) 

CALL. 16(, 
CALL.167 
CALL.168 
CALL.169 
CALL.170 
CALL. 171 
CALL.172 
CALL. 173 

CALL.1714 
CALL. 17') 
CALL.176 
CALL.177 
CALL.178 
CALL.179 
CALL.180 
CALL.181 
CALL.182 
CALL. 183 
CALL.184 
CALL.185 
CALL.186 
CALL.187 
CALL.188 
CALL.189 
CALL.190 
CALL.191 
CALL.192 
CALL. 193 
CAl L. 194 
CALL.195 
CALL.196 
CALL.197 
CALL.19B 
CALL.199 
CALL.200 
CALL.201 



cn L lOP APML 2.1 (U5/15/87) 07/06/87 11:55:07 Page 119 
0\'(' 1'1 ay CALL : Prnccss COJIIIllC11l0 s. Block: CALL Qua Ii fie r: CALL ( 10) 

225 COfvll * CALL.203 
2~5 <rn<lClo> CONE ABOHf CALL.204 
233 <rn<lClo> CONE BUGOFF,FRUM=IOPO+IOP1+IOP2+IOP3 CALL.205 
2111 <maclo> CONE OEBUG,FROM=IOPO+IOP1+IOP2+IOP3 CALL.206 
2111 <IIWCIt» Cot'IE DISABLE CALL.207 
2r)') <1lI;IC "0> Cor'IE ENABLE CALL.208 
263 <1TI;IC Ill> cmlE EHROR CALL.209 
271 "::III,IC I ll> Cot'IE RESTART CALL.210 
277 <lIlilCIO> COr'IE RESUME CALL.211 

305 <lilaC 10> ocor.,E ASD R17260AC.1 
313 <nr<lC 1'0> OCOfvlE CliNT EST. OVL=CHNT ES. FRm.,= I OPO+ lOP 1 + I OP2+ I OP3 CALL.213 
321 <IIl(lCI'O> OCOfvlE CLEAR CALL.214 
327 <lIIacro> OCO~1E CONC CALL.215 
335 <rnClCI(» OCOME CONFIG,FROM=IOPO+IOP1+IOP2+IOP3 CALL.216 
3113 <iliaCI 0> OCOt-1E COPY CALL.217 
351 <ff1ClCIO> ocm'IE CPTEST,OVL=CPSPIN,FROM=IOP3 CALL.218 
3~) 7 <iliac 1'0> ocm1E CRAY CALL.219 
365 <I/IClCIO> OCONE DDUMP CALL. 220 
373 <m<lClu> OCorvlE DEF CALL.221 
lin 1 <[Il<~CIO> OCONE DELETE CALL.222 
IIll 7 <11I(lC 10> OCOI·1E DI<.DMP CALL. 223 
1115 <maclo> OCOHE DLOAD CALL.224 
1123 <maclo> OCor.,E DSTAT CALL.225 
Idl <nr,~c r 0> OCor-IE ECHOCP CALL.226 
1137 <fIl(lcru> OCOHE EDIT CALL.227 
11 115 <1I1(ICr n> OCOME ENDCONC CALL.228 
1153 <maclo> ocor-lE EHHDMP CAL L. 229 
I~G 1 <!IIClCIO> OCOfvlE. rDUfvlP CALL.230 
1167 <nr(lClo> OCar'IE FLAW CALL.231 
1175 <meleIO> OCOt-1E FLOAD CALL. 232 
5(13 <milC 10> OCot-1E rORfvlAl CALL. 233 
511 <[Ilil C I (» OCOHE FSTAT CALL. 23 LI 
517 <m(lCro> ocor1E rSCOPY CALL. 235 
52 ~) <rn8Cro> Ocat'IE GETIME,OVL=WATCH CALL. 236 
533 <[IlllCIO> OemlE tiEL P, FROr.,= I OPO+ I OPl + I OP2+ IOP3 CALL.237 
~) II 1 <lIlderO> OCONE HSPTEST,OVL=IISPIES CALL. 238 
~) II 7 <1II,IC ro> oeor·1E lACON CALL. 239 
5')5 <fll,lcro> OCOH[ IAIOP CALL.2L,0 
I) () 3 <macr(» oeur-IE INIT CALL.2L'1 
r) 11 <rllZIC I (» OCONE LI S 10 CALL. 2LI2 



e,i L 
() I ~ I' I ay CAl I ," Clillllll"'lltS. 

571 <fII,le, (J"> 

6U5 <,fII(l C , () > 

613 <milC Ill> 

621 <11I,le II» 

6;! 7 < (11,1 l: , u> 

635 «II,lC Ill> 

6113 <!nilC r (» 

6') 1 <ITllle I (» 

657 <nwc 10:> 

665 <11l,le I (» 
673 <fTllleIU> 

7() 1 <III,ICIO:> 

707 <lIlile I (» 

715 <111,1 C to> 
723 <'IIIclCIO> 

731 <llIilC Il» 

737 qll"CIU> 

7115 <nldG Ill> 

,'53 <llIdCIO> 

761 <lIfilC 10> 

767 <lllllCIO> 

/15 <lIIdC r I» 

1 (lU 3 <IIIiIC 10> 

1U 11 <111"(: I,» 

1 (11 I ()()()II(J(j 

oem1E 
ocor-1E 
oeor-1E 
OCOHE 
OCOt-1E 
OCONE 
OCONE 
OCONE 
oeor-1E 
OCOf'-lE 
oem'1E 
ocm"IE 
OCor'IE 
OCOt-IE 
OCOHE 
OCOHE 
oemlE 
OCor'IE 
OCONE 
OCOHE 
ocm"IE 
OCmlE 
OeOr-1E 
OCOHE 

0 

lOP APNL 2.1(O~/15/8l) OT/Ub/81 11:~~:07 Page 120 
Block: CALL Qualifier: CALL (11) 

LISIP 
MFCLR 
t-IF I NIT 
NOSTEST,OVL=MOSTES 
NSe 
NSCEND 
PART 
PATCH,FROM=IOPO+IOP1+IOP2+IOP3 
PLOT 
PROC 
PRIAPE 
SETIME 
RENAME 
SSDIEST,OVL=SSDTES 
START 
SlAT ION 
STOP,FROM=IOPO+IOP1+IOP2+IOP3 
SYSTEM,OVL=OPSYS 
TRACE,FROM=IOPO+IOP1+IOP2+IOP3 
1 fY 
UBIAPE 
X[)K 
Xf.ll 
XPR 

. End of table. 

CALL.2LI3 
CALL.2LILI 
CALL. 21~5 
CALL.2LI6 
CALL.2Ln 
CALL.2LI8 
CALL.249 
CALL.250 

R15159AB.1 
CALL.252 
CALL.253 
CALL.~54 
CALL.255 
CALL.256 
CALL.257 
CALL. 258 
CALL.259 
CALL.260 
CALL. 261 
CALL.262 
CALL.263 
CALL.2611 
CALL.265 
CALL.266 

CALL.268 



Ci'l L 
O\(~rI8y CALI 

1U20 
1(12() 

1027 

Process ComlTlands. 

<10;:1 C t'{» 

<:IIl,lC tu> 

lOP APML 2.1(05/15/87) 01/06/87 11:55:07 PClye 121 
Block: CALL Qual ifier: CALL (12) 

.... 

.... 

.... 

C81 I the overlay designated by comm8nd t8ble entry. 

Ent r'y: R!%W1 points to the cOlllflland table entry. 

OCALL -H-

GEl R!%W2,KC@OVL,R!%W1. Get the overl8Y number. 

G010 R!%W2,( lA, IB, IC, ID, IE, IF, IG, IH, II, IJ, IK, IL, IN, IN, 10, I 
,P, IQ, IH, IS, IT, IU, IV, IW, IX, IY, IZ,R! IAA,R! IAB,R! IAC,R! IAD,R! IAE,R! IAF,R! I 
,AG, R! I All, H! I A I , R! I AJ , R! I AK, R! I AL, R! I AM, R! I AN) , TYPE=NUfv1BER 

CALL.270 
CALI. 271 
CALl.272 
CALL.273 
CALL.2711 
CALL.275 
CALL.276 
CALL.277 
CALL. 278 
CALL.279 



C ... l L 
u. pI'1 Cly CAli 

1157 
1151 

1162 
1163 
11 ()5 
12U7 
1211 

1~! 15 
1??() 

122Cl 

1227 
1231 
1232 

1233 
1231 

1 L)36 
121H) 
12111 
J ?111 

<fIl(lCI()~' 

III c!llJ J 

1 O~)O(L) DOl n()() 

<fI]ClC In~> 

I) 2 W) ( ) l I () 2 lion () 
o 1 11()O(l /I)oonnn 00')002 
lJ2 i l112 ) 
()2UUUI) f)2 3 112 3 02 /100n 

</lI<)C In> 

n 1 Lj(H) I j / I) () 0 ( )() () 0 2 III~ 1 0 
(I 2lJ Lj(l tI (I ( ) 5 0 ( ) 1 () 1 20 LI 1 
n3 1141 (I 

<"III<~ C 10'> 

I II)) ()( I( I 

Olllll()l) 

<lIlClCI(» 

<III~IC 10" 

02()()()() (1?II~Ufl 

01()(l()(1 ()?/I()()ll 

lOP APML 2.1(115/15/87) 
Block: CALL 

07/06/81 11:55:07 
Qualifier: CALL 

*************************** 
* 

~***********~**************************** 
* 

* DEBUG 
* 

[nte r the Debugge r * 
.~ 

************************************************************************ 

DEBUG * 
Sir (R!%DEBUG 

R -= GBI 

0) · If debugge r not in lIIerno ry 
.»»> 0 

EXI T, A # U .If no buffer ava i lable 
MOSR O,OEBSTART,R!NA,DEBLEN .Read into memory 
R!%DEBUG = R!NA .Establ ish base address 
R!%Wl = OEBSTART < 2 TEMP ************************** 

R!%DEBBA = R!%DEBUG - R!%Wl 
SENDIF 

(xcrn) 

RKERN 
I = 1 
EXIT 

R! CR T < 1 + 0' In 

DEBUGGER 

TEMP ************************** 

.««< U 

.Originating CRT channel number 

· En te r the debugge r 

************************************************************************ 
* * 
* 
* 

BUGOFF Release the Debugger * 
* 

************************************************************************ 

BUGOf r -lI, 

Sif (R!%DEBUG # 0) 

f<KERN DEBUGGER 
SNOOP DEBSINIT 
H! NA == ru %OEBLJG 
H! %DU3LJG = 0 

· If debugge r in memo ry 
.»»> 0 

.Remove al I breakpoints 
· I n line func t i 011 code 

Page 122 
( 13) 

CALL.281 
CALL.282 
CALL. 283 
CALL. 28l~ 
CALL.285 
CALL.286 
CALL. 287 
CALL.288 

SIF 
CALL.289 
CALL.290 
CALL.291 
CALL.292 
CALL.293 

CALL.29 11 
CALL.295 

SENDIF 
CALL.296 
CALL.297 

CALL.298 
CALL.299 
CALL.300 

CALL.302 
CALL.303 
CALL.304 
CALL.305 
CALL.306 
CALL.307 
CALL.308 
CALL.309 

SIF 
CALL.310 
CALL.311 
CALL.312 
CALL.313 



C·\l I 
O/PI'I;iY CAll : Procf~s:. COfllllli1iHls. 

12 115 
12116 
l?'O 

()(l3UUI) 

U72~)23 
<iliaCI!» 

on 1 (l()( I 

I = 1 
R ~ HBF 

SENDIF 

EX I r 

lOP APML 2.1(05/15/87) ()1/06/8/11:55:01 Page 123 
Block: CALL Qual ifier: CALL (14) 

.Release local memory buffer 

.««< 0 

CALL. 31/. 
CALL.315 
CALL. 316 

SfNDIF 
CALL.317 
CALL.318 



L .[ [ 

0' I~ 1'1 <ly CAl L ' 

* 

1 ;' I) () ABOHT 
125(l (l7?16;' 
12') 1 <lllilC II)~ 

L."j 7 <lllilC 1 (» 

1 ;()r-) , mil C , ()'> 

L'73 <lilac, I» 

1 :3 ()( I <llIile t (» 

13()3 <'11I,i C, 0> 

1W 7 <mile I ()'> 

131 1 <II,;le; I)'> 

1316 <1I1<1C' i» 

1323 <Illile, 0> 

1 3;~ 3 <II"IC, () > 

1330 <llletC 10> 

13')(1 'mi' C 1 ()~> 

1350 nU I U()'; 
1 3 r) 1 .-'II,;IC I () 

1351 <'111,1 r. I c) > 

1351 <waci » 

1'361 (j(11 (1(11, 

1 Hi HESTAHI 
1 3fJ Il i ,'( ) I) , I 

136 ·11I<le, \ 

1)7 \ Ii I ](J( II! 

lor APML 2,l(U5/15/81) ()I/u6/51 11:1)5:01 Page 121~ 
Block: CALL Qua I ifier: CALL (15) 

Device cOlllfllClnds. 

* ABOI" DEV I CE 

.If. 

R - DEVICE 
GEl H!%W1,XD@IPN,R!%W2 
Cf: I R!%W3,XD@IRT,R!%W2 
$If (R!%W1 = 0) AND (R!%W3 

(;[T A, XD@OPH, R! %W2 
S I F (A # R$HESP) 

GET A,XD@KEY,R!%W2 
$IF (A#O) 

SIF (R! IA = 'MT') 

.fINO DEVICE TABLE 

.CHECK fOR DEVICE ACTIVITY 

0) 
.»»> U 

.SEE IF WAITING FOR RESPONSE 

. I F NOT 
.»»> 

. IF HUNG 

.»»> 2 
. I F TAPE DEVICE 

.»»> 3 
STORE XD$READ,XD@MOD,R!%W2 .DON'T ALLOW EOF WRITE 

SLNDIF 

PlH R!%ACTIVE,XD@USR,R!%W2 .USURP DEVICE 
CLOSE DCT=R!%W2 .CLOSE IT 

$ENDIF 

EX II 
$ENDIF 

$UWIF 

STORE R$ABRT,XD@OPR,R!%W2 
EXIT 

* RESIARI DEVICE 

11 

H DEVICE 
S 101<[ R$HSTfn, XD@OPR, R! %W2 
EX II 

* HLSUt-,[ [)[V I CE 

.SET ABORT FLAG 

.FIND DEVICE TABLE 

.ENTER HESTART FLAG 

.««< 3 

.««< 2 

.««< 1 

.««< U 

CALL.32C 
CALL.321 
CALL.322 
CALL. 323 
CALL. 321t 
CALL.325 
CALL.326 
CALL.327 
CALL.328 

$IF 
CALL.329 
CALL.330 

$IF 
CALL.331 
CALL.332 

$IF 
CALL.333 

$IF 
CALL. 334 
CALL.335 

$ENDIF 
CALL.336 
CALL.337 
CALL. 338 

$ENDIF 
CALL.339 
CALL.340 

$END If 
CALL. 31t 1 

$ENDI F 
CALL. 31t2 
CALL.3113 
CALL.34 Lt 
CALL.3 It5 
CALL.3It6 
CALL. 3 l t 7 
CALL. 3 l t8 
CALL.349 
CALL.350 
CALL.3~)1 
CALL.352 
CALL. 353 



CicL L 
() ,'t~ 1'1 ay CAl I 

13 TIl 
13 711 
13 T5 
1/10~) 

l11u6 
1I1()6 
1/HJ 7 
1/1?O 

11121 
1/121 
11122 
11,31 

11132 
1/132 

1113 7 

1 11113 
111 116 
1115() 

1115() 
11167 

11173 

1/176 
1 ~) () 1 
11)() 3 
1 :)(JI) 

Pl'(lc:es~, COllllllilllcis. 

OT;'l13() 
<11\<1('; ,'0" 

0011l()(1 

072U21j 
<melC 1'0:> 

nnl()on 

072011 
<nl,lC,O" 

0010nn 

02U l13U 
OUIIl) 1 U 

.-:m'lC I'D> 

0150UO 
024 1123 

o l 11tJOU /OOOUUU 
o 750(l() /IHIOl05 

<rnrlClo> 

<Illite I (J' 

U2(1/13? ()15UIlO 
U2LI l l23 
n2()/131 ll?2ll? -1 

o 111 ()()(I / (I()U( HIll 

<mile "0' 

03!)11? 3 (1?I,ll?l, 
<mile 10:' 

/177 11(JO 

02 115U1, 

/17 ?lIOO 

U?111131 

O?l,ll? 3 

RESUME 

DISARI E 

ENABLE 

DEVICE 

lOP APML 2.1(05/15/87) 07/u6/81 11:5~):07 Page 125 
Block: CALL Qual ifier: CALL (16) 

R :: DLV I CE 
STOHE RSRSME,XD@OPH,R!%W2 
EXIT 

* DISABLE (DOWN) DEVICE 

* 
R = DEVICE 
SIORE l,XD@OfF,R!%W2 
EXIT 

* ENABLE (UP) DEVICE 

R = DEVICE 
STORE 0,XD@OFF,R!%W2 
EXIT 

* FIND DEVICE TABLE ADDRESS 

* 

.FIND DEVICE rABLE 

.ENTER RESUML FLAG 

.FIND DEVICE TABLE 

.SET DISABLED 

.FIND DEVICE TABLE 

.CLEAR DISABLE 

R!%W1 = R! IA & 0'177400 > 0'8 .GET DEVICE DESIGNATOR 

. IF ERROR Sir (R!%W1 # '@'R) 

H!EH = ECSPARM 
.»»> 0 

. Set pa rarnete r e rro r 
P = ERR 

SLNDIF 

LSHIFT R!IA,R!IB,D'8 
R!%W1 = R! IC & 0'177400 

.REPORT IT 

.STRIP DESIGNATOR 

.GEr IIIGII BYTE 

.««< 0 

H! I B :: R! I B + R! %w 1 .SHIFT INTO UNIT NUMBER 

R!%Wl = EXPocr .TABLE POINTERS 
SUNrlL ((R!%Wl) = 0) .SCAN TABLE 

I{! %W2 = (R! %Wl ) . TABLE ADDRESS 
S I F (I A = (R! %W2 )) AND (I B = (R! %W2 + 1)) 

CALL.354 
CALL.355 
CALL.356 
CALL.357 
CALL.358 
CALL. 359 
CALL.360 
CALL.361 
CALL.362 
CALL.363 
CALL.36 LI 
CALL.365 
CALL.366 
CALL. 367 
CALL.368 
CALL.369 
CALL. 370 
CALL. 371 
CALL. 372 
CALL.373 
CALL.374 
CALL. 375 
CALL. 376 
CALL.377 
CALL. 378 

CALL.379 
SIF 

CALL.380 
CALL. 381 
CALL.382 

SENDIF 
CALL. 383 
CALL.384 
CALL. 385 

CALL.386 
CALL.387 
CALL.388 
CALL.389 
CALL. 390 
CALL.391 



("ll 
(l,,·,'litY CAli 

1')?() (II) 1 (I() () 
1'1;'1 <rllde, () '> 

1') I);'()II?; 

1') ;.? <1Il;tC' I) 

1') 3 () 1I l1)!)I) /IIUUII(H) 

1') () () 1 ') (Ill( I / 1)1 )1) 1 I I') 

<edi t 

()?II riOl1 

LX I r 
$lNDIF 

H! %W 1 :cc H! %W 1 + 1 
SL ND II L 
H ! F H := E C S P AfU-1 
P c:: [HH 

lOP Al'r-1L 2.1(U5/15/87) U7/u6/8f 11:~~:Ul P<lge 126 
Block: CALL QUClI ifier': CAll (11) 

.FOUND IT 

. NEX T DESCH I PlOR 

.Set parameter err'or 

.REPOHT IT 

.»»> 0 

.««< 0 

SIF 
CALL.392 
CALL.393 

SUBlltLE '''$OSUB'' Subrolltines.' 

SEND IF 
CALL. 39 1t 
CALL.395 
CALL.396 
CALL.397 
CALL.398 
CALL.399 



el\l L 
OVf~rlay CALL : Subrolltines. 

1 f) 3{) ERROR 

1 (131) <macro> 

1535 <Illacru> 
15LI2 <macro'> 
15 LI7 1l17()1(i 
1 ~)50 <macru> 
1556 <macro> 
1563 l

'
16U16 

1564 <mac It»~ 
1565 o 111000 /000000 n2L~504 

1570 01500() /nn0105 
1572 <mClcro> 

1572 0()10UO 

** 
* 
* 

1573 GBF 
1573 <rnacr(» 
1603 0Ol()On 

** 
* 
* 
* 

16()1, GOC 
1(){)II n 1 f)()(HI ()?4 r)() f 
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Block: CALL Qual ifier: CALL (18) 

* Turn ON or OFF Error~ channel 

* 
S I F ( R! I A = 'ON' H) 

STORE 
SlORE 
[RA: 7 

$ELSEIF 
STORE 
Er<A: 6 

$ELSE 

O,ER@FLG,R!%SVPT 
O,ER@CNT,R!%SVPT 

(R! IA = 'OF'H) 
1,ER@FLG,R!%SVPT 

R!ER = EC$PARM 
P = ERR 

$ENDIF 

EXIT 

GBF - Get disk Buffer. 
Exit NA = Buffer address. 

. If an enable request 
.»»> 0 

.Enable error logging 

.Reset error count 

.Enable error channel interrupts 

.If a disable request 
• D i sa b I e I ogg i ng 
.Disable error channel interrupts 

.Invalid parameter 

.««< ° 

A = 0 if a buffer allocated 

* 
BGET NA 
EX 11 

GOC - Get one character from a reg i ster buffe r. 
Ent ry TO Register buffer pointer. 

T1 Character pointer. 
Exit T2 The cha racte r. 

-It 

T2 -- 0 

CALL. LI01 
CALL.l,02 
CALL.403 
CALL.401, 

$IF 
CALL.405 
CALL. LI06 
CALL .'107 
CALL. 408 
CALL. LI09 
CALL. 410 
CALL.411 
CALL.ll12 
CALL. 413 
CALL. 414 

$ENDIF 
CALL. ll15 
CALL.416 

CALL.418 
CALL.ll19 
CALL. 420 
CALL.421 
CALL.l'22 
CALL.423 
CALL. 42l, 
CALL. '125 

CALL. 427 
CALL. 428 
CALL.ll29 
CALL. l l30 
CALL. L,31 
CALL.l,32 
CALL.433 
CALL.434 



C .. 'I I 101' AI'HL 2.1(O~/I~)/af) Ul/U(j/8f 1 1 : '.>~) : () 1 Page 128 
0" t ~ I' I ely CAll \) nJllt i IH'S. 8lock: CALL Qua I i fie f': CALL ( 19) 

lbllb I) ? () ') ()( ) 1\1312() 103002 E,X 11 , 11 CARL If end of input. CALL.ln~ 
lin 1 ()()() 

lhl? U2( \')(I() IJlIII!)() 1 022505 B :-. Tl > + 10 Pa ree I add ress. CALL. l~36 
or) 1 Ill( II) 

16lt) O(ill(llll I ();)/1507 T2 (B) CALL.437 
1 h?l\ (I c () ') ()() () 111)(l1 (\? 4l~ 1 () T2 12 > 8, 0 T1 & 1 If upper ctla racte r. CALL.438 

UlllUI)(1 (I;' 3/1 1 II 103UO/, 
(J211')1\ i 1)( 1/11) 1 () n2 11507 

CALL.L,39 
1631 02U)(){ () I I) if 112 /1')!)? 12 12 & 0'377 Isolate the ctla rae te r. CALL. LillO 
l(dll 026')I)t 11 1 1 + 1 Ctla r'a c te r pointer incremented. CALL. 4141 
163') CI?I)f)(\ i 1113() 12 IU}U03 12 0, 12 0'012 If LF. CALL.l,I'2 

() 1 ( I() (I I) I 1?4f)t 17 
1()II;) ();) I I ') ()', 11131115 1()3003 12 0, f2 0'015 If CR. CALL.I,L,3 

(II ( II I () (, I I~)I, r)() { 

1 ()ll 7 U;~Uf)() r' 1113(133 103003 T2 0, T2 0'33 · IF ESCAPE CALL. 441~ 
() I (I0U( I ()?4,)Cl 7 

I (i SI, nl) I no( I EX 11 CALL.4LI5 

** PNt - P races s Nu II Line. CALL.4117 
CALL. L~LI8 
CALL. l1L~9 

I ()S) PNL .l(- CALL. LI50 
I () ')~) <-rrIiH~ I ()-, FIND AMA P, f3, T 4, T 2 .Get ready to I'ead AHAP CALL. L~51 
167 /1 11I2(1();" (IU1(1()() EXIT, A # 0 · If AMAP not found CALL.452 
16th ()~~()r){1 i U 11{)()(1 IOU 1 OlIO EX II, T2 > 512 · If AMAP I a rge r than a buffer CALL. LI53 

l(1()()u') 1 ()2()n2 001000 
1 1 (III () i J 1 1 I H - GRF .Get space for AMAP CALL.454 
1 7 II Ii Ilr;?nU;) () () 1 () {I(I [XI1, A # 0 · If no buffer a I I oca ted CALL.lI55 
1 t () r' ':/II;:IC I ()', HOSH T 3, T I~ , NA, T 2 .Load AMAP CALL.456 

CALL. L~57 

* D i sp I ay CR1 Ba nne r r--lessClge. CALL. 1~58 
CALL.459 

I ,> 1 (I;! {I'.> ()( I (I??()()() () I?O 13 11 NA + R!%MYID + 0'13 · Find lOP tab Ie CALL.LI60 
lJ2 11 )U( 

1 t3 3 ()3()')(1(, ()?;~')U{) ()1~~OU7 11 (11 ) + NA + 7 .Title add ress CALL.461 
()2 1ISU( 

1 nf ():3 () 'j{)e, (1;>/1')1 )6 T 1 ( 1 1 ) CALL.1162 
1 I'I 1 ();'(I')(I() I!J?()?') P - PNL 1, 11 0 · If message not available CALL.463 



CI\l L 
OvPt'lay CAll: Subl'ollt itles. 

1 7113 
17 116 
1 7') 1 

1756 

1 767 
1767 
1 11 () 

1771 
1771 
1771, 
20UI, 

2()()5 
2(H)~) 

2(111 

2()2() 
2()?") 

2()?1, 
2(1?7 

U2(1')()() 
U2lJ')ut 
(J20(lOU 

/(l30U~{) 
<m;~Crl» 

072(l02 
nn1()()u 

();?2~-'(I() 

()12UU3 
()O'-,O 1 U 
03 1,510 

02 1,5Ul 
024510 
(11600U 

()2U50U 1 n 3002 001000 
<mac to:> 

nn1Un() 

020511 00111101 ()2~)51 0 
(j'-,II(J(I() 

()2()511 ()11()U1 U21,1,10 
o 1 (JU(JI) O?3'1j() 121OUO 

/(IO?02 11 
();::>U'jO 1 (HI')O 1 (I I )(II!fJUO 
o /()(If)lj 

() () ()( I (l ( ) (1?2'j() I O(ilj()()O 

O?6')11 

PNL1 

** 
* 

RBF 

*.11-

* 
* 
* 

SOC 

SOC1() 
SOC2() 

lOP APML 2.1(05/1~/81) 07/06/87 11:5~:U7 Page 129 
Block: CALL Qual ifier: CALL (20) 

12 = 11 + NA 
13 :::: T2 + 3 
(T3) R~%MYID < 8 + '0 'R 

t-1SG T2 

* 
R == RBF 
EXIT 

RBF - Return disk Buffer. 

.Message location 

. Set lOP numbe r 

.Post the message 

.Return buffer 

Entry NA = Address of buffer to return. 

-II. 

EXIT. NA ::: 0 
BRET NA 
EXI r 

SOC - Store 
Entry 13 

T4 
T2 

* 
B TI, > 1 + 

P SOC1(). 0 

( B) = T2 < 8 
P - SOC20 

( B) = ( B) + 
TI, .- 14 + 1 

• I f no buffer 

one cha rete r into a reg i s te r buffe r. 
Reg i ste r buffe r pointer. 
Cha racte r pointer. 
Character. 

T3 Pa rce I add ress. 

# T4&1 If lower character. 

Upper character. 

f2 Lower cha I'acter. 

CALL.l,64 
CALL.465 
CALL.466 

CALL.467 
CALL. L,68 
CALL.I,69 
CALL.470 
CALL.471 

CALL.473 
CALL. 474 
CALL.475 
CALL.476 
CALL.I'77 
CALL.478 
CALL.479 
CALL.480 

CALL.I'82 
CALL .1'83 
CALL.484 
CALL. ,,85 
CALL.486 
CALL. ,,87 
CALL. 488 
CALL. 489 

CALL. L,90 

CALL. 491 
CALL.492 
CALL.493 
CALL. ',9 L, 
CALL.495 



l' II I () P A I'M L 2. 1 ( n ~ / 1') / 8 7 ) U I / u 6 / 8 ( 1 1 : J~) : l) 7 f' ,I gel 3 U 
o. t~ I' I ily CAL l III ICW l i ,it'S. Block: CALL. Qualifier: CALL (21) 

(l(11(lIltl EX I I CALL. LI9l 

END CALL.1198 
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(22) 

Ii :\ 'X.ACr IVE L~: 23 D 15:22 
(1" ~,B 1 : I, D 7: 18 B 7: 21t B 7: 111 B 7:42 B 8: 10 B 8: 15 B 8: 16 B 

9: 8 9:28 16:30 B 1 7 : 8 B 18: 14 B 20:36 B 
ux %DfBBA I,: 21t D 13: 16 
(l,'>( ~)DE8UG 4:25 D 13 : 9 13: 13 13: 16 13 38 13 41 13 Lt2 
( 1>< %EX 8:36 D 8:36 8:40 D 8:40 12 10 D 12 10 13 12 D 13: 12 

15:23 [) 15:23 18:29 D 18:29 19 27 D 19 27 19 33 D 19:33 
20: 5 [) 20: 5 20:20 D 20:20 

1() ,?{,GBLNLJH $APTEXr 2:35 F 2:35 
Illl( I %GL3L1UG $APTEXr 2: 31, 

Il %I<ERNEL $APTEXT 13:23 D 13:23 B 13:39 D 13: 39 B 
()X %HYID It: 26 D 9: 2Lt 19:37 20: 3 
ox %SVPI It: 27 D 18: 6 18 : 7 18: 10 
()X DE(3SINIT Lt: 28 D 13: L40 
()X OEBLEN Lt: 29 [) 13: 12 
(IX DEBS1AHl It: 30 D 13: 12 13: 1 L, 
U>< DEBUGGEH 13:23 [) 13:23 13:39 D 13:39 
n,x [C$COHEH I,: 31 D 7:37 9:36 
u'< EC$PAHr·l 4:32 D 16:29 17 : 7 18: 13 

20 ERQcrn@N $AP I EXT 18 : 7 r 
? EH@CNJ@P $APTEXT 18: 7 F 18: 7 
n Ef~@CN r@s $APfEXT 18: 7 F 

2(} FI\@f l G@t~ $APIEXT H3 : 6 F 18: 10 F 
1 ER@FLG@P $APIEXT 18 : 6 F 18 : 6 18: 10 F 18: 10 
() EI\QrL G@S $APJEXT 18: 6 F 18: 1 (J F 

Hi EHA $APTEXT 18: 8 18: 11 
()\ EX PDC f It: 33 D 16:39 

3 r) 
'- F$UGEI $APTEXT 18:29 

33 r$BHEf $AP f EXT 20:20 
5() fSCALL $APJEKI 8:36 15:23 

(; F$C[ sm-l $API EXT 15:23 
53 F$r I NO $APTEXl 19:27 
51 r$GOTO $APTEXT 12: 10 
?fi f Sr·IF SG $APTEXI 20: 5 
Ll(J I $r'10sl~ $APIEXT 13: 12 19:33 
l ~ >') 

)c_ r $HU UI<N $APIEXT 8: ltO 
(I FS$\/AII $APTEXT 13: 12 19:33 
(IX O$lIJ1AP 19:27 D 19:27 
()X O$ASD 10: 12 () 10: 12 
()X O$CI\IL 1 : I, D 1 : Lt 
()\.( O$CIINfES 1(): 13 [) 1 (): 1 3 
(l'" OSCLEAI< 10: "t D 10: 14 
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(23 ) 

(1 .. '\ O$CllNC 10: 15 lJ 1U: 15 
(1\ O$CON ~ 1(; 10: 16 [) 10: 16 
()\ O$COPY 10: 17 [) 10: 17 
11\ O$CPSPIN 10: 18 D 1 (): 18 
(1'>( O$Cfil\ Y 10: 19 D 10: 19 
(iX O$ULJUr'IP 1():20 D 10:20 
(I >< O$DL f 1():21 D 10:21 
11\ o$llr If IF 10: 22 IJ 1U:22 
1)'>( O$DUH·l P 10: 23 D 10:23 
(iX USllLOAD l(l: 211 [) 10: 21t 
()\ O$nSIAl 10:25 [) 1():25 
(1)\ O$LCIIOCP 1():26 [) 10:26 
(1 >( 0$[ D,I 1 10:27 [) 10: 27 
(I '< osuwcor~ 10:28 D 10:28 
()\ O$EI\lWHP l!l: 29 D 10:29 
(1\ 0$ F [)UI·tI' 1():3u D 10:30 
(IX O$~I/,M 10: 31 D 10: 31 
liX U$fLOA[J W: 32 D lU:32 
(1\ 0$1 OW·V\ 1 1U: 33 [) 1():33 
(j ,< O$fSCOPY 1 n: 3~) [) 10:35 
(I >< O$fSIAI 1 (J : 311 [) 10:34 
(1;( 0$11[[1' 1{):37 [) 10:37 
(J>( O$IISI'l LS 1U:38 D 10:38 
(',:'\. 0$ I AeOli 10:39 [) 10:39 
Pi( O$lt,IOP 10:40 [) 10:4() 
11;« 0$ I IH 01<1-1 8: 36 [) 8:36 
(1)<- 0$ I N I r 1 () : 111 [) 10: 111 
(1;<, O$LISro 10:42 [) 1 (I: 112 
() ;< O$l IS r I' 11 : 1 D 11 : 1 
( J>< O$f.1FCLr< 11 : 2 [) 1 1 : 2 
( li( O$HfINlr 11 : 3 [) 11 : 3 
!IX o$f.10srrs 1 1 : II [) 1 1 : II 
(IX OSNSC 1 1 : 5 D 1 1 : 5 
(i ), O$tlSCEND 1 1 : 6 D 11 : 6 
()\( O$OI'SiS 11 : 18 D 11 : 18 
II O$P/I.I{ I 11 : 7 D 11 : 7 
() O$I'AI(;II 11 : 8 () 1 1 : 8 
(I O$I'LOI 11 : 9 [) 1 1 : 9 
II 0$ I'lwe 1 1 : J () [) 11 : 10 
(I 0$1'1': f AI'E 1 1 : 1 1 [) 1 1 : 1 J 
() O$I\LNNIF 11: 13 0 11 : 13 
il O$Sf I 11·11 11 : 12 [) 11 : 12 
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( 2Ll ) 

(),'< O$SSDltS 1 1 : 1/, U 11: 1/1 
(1\ O$SI.I\HI 1 1 : 15 U 11: 15 
()>( O$SIAfIO 1 I: 16 D 1 1 : 16 
() :-< O$STOP 1 1 : 1 7 U 11 : 17 
() '< 0$ 1 f,ACE 11 : 19 f) 11 : 19 
() :<. 0$ IIY 1 1 : 2() D 11 : 20 
( ) ~\ O$UB Il\pr 11 : 21 D 11: 21 
(lX O$\-/AI ell 10:36 D 10:36 
U\ O$XCI S 15:23 D 15:23 
u~< O$X[)h 11: 22 D 11 : 22 
()>\ O$XHl 11 : 23 D 11 : 23 
() .'( O$XI'I{ 11 : 21, D 11 : 21, 

1/ OW:)N lJI'I@1~ $APTExr 1 : L, 
1 oVC' r :,, PON $ArTEXT 1 : 4 
;? H$A8Hl $APTEXI 15: 31 

f\$HESP $APTExr 15: 13 
II n $Hsr·1E $APIExr 16 : 3 
3 R$RSTHf $APTEXl 15:38 

1 1 sr'\@FST@N $APTEXT 1 : l, 
sr+;]IN ur"e'N $APTEXT 1 : 4 

(1'< XCRI I,: 31, D 13:20 
1 XD$R lI\D $AP1EXT 15: 1<) 

1(1 .XU(l1 f'N@N $APTEXI 15 : 7 15 : 7 F 
21 )W@II'N@P $AP I EXI 15: 7 15 : 7 

() ><o@ I pr~@s $AplExr 15: 7 15: 7 F 
371 X[)@IHI@f.1 $APrrXT 1 ') : 8 
hi XD@IHI@N $AP1EXl 15 : 8 
21 XD@IRT@P $APTExr 15 : 8 F 15: 8 
1/) X[)@IH1@S $AP I EXT 15 : 8 15 : 8 F 
~!I ) XDC~lh[ Y@N $APlfXT 15: Il, 15: III F 
11) >:[)@I\EY@P $AP ITXT 15: Il, F 15: II, 

() X[)@f<['(@S $1\1' rEX I 15: 14 15: III F 
;.! () X[)(~I'IO()@r~ $Arff-XI 15: 19 F 
111 XU@1-10[)@P $AP1EXT 15: 19 F 15: 19 

() XOGI/·!O()@S $APllXI 15: 19 ~ 
1/' XO@OF (@t,! $AI'I[Xr 16: 10 r 16: 1 7 r 

Ij XD@OF I @N $Ap rrx r 16: 1 () r 16: 10 16 17 F 
13 XIJJ'OII@1' $APIEXT 16: 10 F 16: HI 16 17 F 16: 17 
III XlJ@Of I @s $AI'I LX' 16: 10 r 16: 10 16 17 F 

1 I' (111 I XI>(~() f I @)( $APILXl 16: 17 
3i1 >< O@O I' ({@r,\ $APrrXT 15: 31 r 15:38 f 16 : 3 F 

11 i ><1 )(:'0 f'1\(lr~ $Ap rrx I 1 ~) : 1 1 15: 11 r 15: 31 F 15: 31 15:38 F 15:38 16 : 3 F 16: 3 
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(25 ) 

I 
13 X[)~}Of)H@1' SAPTEXI 1'.> 11 ~ 15: 11 L F 15: 31 15: 38 F 15:38 16 : 3 F 16 : 3 

() xDQO PH@S SAPI[Xr 15 1 1 15: 11 F 15: 31 F 15: 31 15:38 F 15:38 16: 3 F 16 : 3 
?(l ><D@lJSH@N SAP1EXT 15 22 I 
llJ X[lG'lJSH@P SAP I EXT 15 22 r 15:22 

(I Xn,]lJSH@S SAPl EXT 15 22 f 

Sd'lIiOI qUALIFIER IS CALL 

SCONSr 15: 19 [) 15: 19 F 15: 19 15: 3 1 D 15:31 F 15: 31 15:38 D 15:38 r 
15:38 16: 3 D 16 : 3 F 16 : 3 16: 10 D 16: 10 F 16: 1 () 16: 17 D 
16: 17 F 18: 6 D 18 : 6 F 18 : 7 D 18 : 7 F 18: 10 D 18: 10 F 18: 10 

r) 1 ~) SRfCOHG 2: 3/1 [) 2: 35 2: 35 D 2:35 F 2: 36 2:36 D 2:37 2:37 D 
2: 38 2: 38 D 2: 39 2:39 [) 2: 1,0 2: 110 [) 2: LIO r 2:41 
2:/11 [) 2:42 2:42 D 3 : 1 3: 1 [) 3 : 2 3 : 2 D 3 : 3 
3 : 3 [) 3 : 4 3 : 4 D 3 : 4 F 3 : 5 3 : 5 D 3 : 6 3 : 6 D 
3 : 7 3 : 7 D 3 : 8 3 : 8 D 3 : 9 3 : 9 D 3 : 9 r 3: 10 
3: 10 [) 3: 11 3: 11 D 3: 12 3: 12 D 3: 13 3: 13 [) 3: 14 
3 : 1/~ [) 3: 15 3: 15 [) 3: 16 3: 16 [) 3: 17 3: 17 D 3: 18 
3: 18 [) 3: 19 3: 19 [) 3:20 3:20 D 3:21 3: 21 [) 3:22 
3:22 D 3:23 3:23 D 3:24 3:24 D 3:25 3:25 D 3:26 
3:26 [) 3:27 3:27 D 3:28 3:28 [) 3:29 3:29 D 3:3U 
3:30 [) 3: 31 3:31 D 3:32 3:32 [) 3:33 3:33 D 3:34 
3: 311 [) 3:35 3:35 D 3:36 3:36 D 3:37 3:37 D 3:38 
3:38 [) 3:39 3:39 0 3: I~O 3: 40 D 3: Ll1 3:41 [) 3:42 
3: 1,2 [) LI : 1 4: 1 D II: 2 /1 : 2 D I,: 3 II: 3 D /1 : 4 
I~ : I, [) II: 5 4: 5 0 4: 6 4: 6 D I~ : 7 4: 7 D 4: 7 F 
II: 8 II: 8 D 4: 9 II : 9 0 II: 10 '1: 10 [) I~: 11 II: 1 1 D 
'I: 12 LI: 12 D 11: 1 3 II: 13 [) I~: 111 4: 111 D 'I: 15 II: 15 0 
I,: 16 II: 16 [) I~: 17 '1: 17 0 I,: 17 F 8:36 8:36 r 8:40 

12: 10 13: 12 15:23 15:23 F 18:29 19:27 19: 33 2U: 5 
20: 5 20:20 

5(1 (Z,NP 1 : 11 4: 7 D 
113( I %P 1 : 4 3 : 9 [) II: 7 8:36 F 8: 36 15:23 F 15:23 20: 5 F 

20: 5 
11111 ~)Sl 2: 35 2 36 [) 9 27 12 6 13 20 13 21 15 7 15 8 

15: 11 15 1I~ 15 19 15 22 15 31 15 38 16 3 16 10 
16: 17 17 1 18 6 18 7 18 10 19 6 19 7 20 35 
20:36 

1111 %S;~ 2: 35 2 37 D 
1112 %S3 2:35 2 38 D 
/113 %SII 2: 35 2 39 D 
11111 ~{,S5 2: 35 2 II () [) 
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Qua I if i e r: CALL (26) 

III') LUI 2: 111 D 9:21. 15:23 16: 3 LI 
1116 %12 2: LI2 D 
'11 7 % T 3 3 : 1 () 

1120 (~T II 3 : 2 0 
'121 %15 3 : 3 0 
1122 %16 3 : LI 0 
'1:-> 3 %\·/1 3 : ') 0 9: 8 9: 11 9:13 9:23 9:27 9:33 12 : 6 

13: 111 13: 16 15 : 7 15: 10 16:26 16:28 16:35 16:37 
16:39 16:40 16: Lll 17 : 5 

11211 (~\-I2 3 : 6 D 9: 13 9: 17 9: 19 9:23 9: 21.J 9 27 9 28 
9:29 12 : 6 12: 10 15: 7 15 : 8 15: 11 15 14 15 19 

15:22 15:23 15: 31 15:38 16 : 3 16: 10 16 17 16 41 
17: 1 

1125 %H3 3 : 7 [) 9: 1 LI 9: 16 9:20 15 : 8 15: 10 
1126 ~~\lll 3 : 8 D 
1127 ~,W) 3 : 9 0 

1250 A(30Hr 10: 2 15 : ') D 
L?33 BU(;OfF 10: 3 13: 36 0 

6 CALL 7 : 1 D 
25 CALl20 7: 18 D 7: 19 
37 CAl LLIIl 7:20 7:32 0 8: 1 
61 CAl 150 7:33 7: 311 8: 8 0 
65 CAlL6u 8: 10 D 8: 11 
73 CAl t71l 8: 13 [) 8: 17 

I Ol~ CAIL90 8: III 8: 2LI 0 
120 CArU 'I: ?O D 8: 1I~ 19 : 1 
;,YH: co) corn 9: 8 10: 1 0 
'ion CHI 2:35 D 13:20 

1 157 DEBUG 1 () : LI 13: 7 0 
111:32 DEVICE 15 : 6 15:37 16 : 2 16 : 9 16: 16 16:24 0 
11106 DISABLE 10: 5 16 : 8 D 
11~21 ENAI3I E 10: 6 16: 15 0 
~)nll fH II: 12 f) 7: 11 7:37 8:35 8:36 9: 36 16:29 17 : 7 

1 B: 13 
IU5 II\H 7:25 7:38 8:33 D 16:30 17 : 8 18: 1 LI 

153U U<Rnf( 10: 7 18: 2 () 

1 ~) 73 GBF 13: 10 18:28 0 19 31 
1 GOII coe 7: 18 7:42 8 10 8: 16 18: 111 0 

II :W IA 3: 10 () II: 19 7 7 8: 8 12: 10 15: 18 16:25 16: 3Ll 
1 7 : 1 18 : ') 18 9 

'162 IAA 3:36 () 12: 10 
1163 IM~ 3:37 D 12: 10 
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Qua I if i e r: CALL (27 ) 

'IG'I lAC 3:38 D 12: 10 
'Ui ~) lAD 3:39 () 12: 10 
Ij()() IAf 3: 110 () 12: 10 
'16 I IAr 3: 41 () 12: 10 
'I I (1 II\(; 3: 112 D 12: 10 
II 71 I All 'I: 1 [) 12: 10 
II I~) U\ I '1: 2 D 12: 10 
'113 IA.l '1: 3 [) 12: 10 
'I 11/ IAh '1 : 'I () 12: HI 
'17') IAL '1: 5 [) 12: 10 
'I 7(; IMI II: 6 0 12: 10 
'I 7 i IAN II: 7 D II: 19 12: HI 
'131 1£3 3 : 11 D 12: 10 16: 311 16: 37 17 : 1 
'132 Ie 3: 12 [) 12: HI 16:35 
1133 10 3: 13 [) 12: 1 n 
11311 l 3: llt D 12: 10 
'I 3~) ~ 3: 15 () 12: 10 
'136 c 3: 16 0 12: 10 
1137 H 3: 17 () 12: 10 
111111 I 3: 18 0 12: 10 
1,111 J 3: 19 [) 12: 10 
I1I1 ~) I, 3:20 [) 12: 10 
1,113 L 3:21 D 12: 10 
I11I11 1·1 3:22 0 12: 10 
11 11) N 3:23 0 12: 10 
1111 (J 0 3: 211 () 12: 10 

1(1 OP() 6:20 0 HI: 2 HI: 3 10: LI 10: 5 10: 6 10: 7 10: 8 
10: 9 1(): 12 10: 13 10: 1L1 10: 15 10: 16 10: 17 10: 19 
10:2U 1U:21 10:22 10:23 10: 2 Lt 10:25 10:26 10:27 
lU:28 10:29 10:30 10:31 HI: 32 10: 33 10: 3LI 10:35 
10:36 10:37 10:38 10:39 10: 110 10:41 10: LI2 11 : 1 
1 1 : 2 1 1 : 3 11 : 4 11 : 5 11 : 6 11 : 7 11 : 8 11 : 9 
11 : 10 1 1 : 11 11 : 12 11 : 13 11 : 14 1 1 : 15 11 : 16 11 : 17 
11 : 18 11 : 19 11 : 20 11 : 21 11:22 11 : 23 11 : 24 

I, 101'1 6:21 D Ill: 3 10: II 10: 13 10: 16 10:37 1 1 : 8 11 : 17 
11 : 19 

'l IOI'? 6:22 [) 1 () : 3 10: II 1 (): 1 3 10: 16 10:37 11 : 8 11 : 17 ( 

11 : 19 
101'3 6:23 D 10 3 10: LI lU: 13 10: 16 lU: 18 Ill: 37 1 1 : 8 

1 1 : 17 11 19 
'1'1 I II' 3:25 () 12 III 
'I '; ( I IQ 3:26 0 12 10 
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Qua I if i e r: CALL (28) 

1/51 IR 3: 2 7 0 12: 10 
II~) 2 IS 3:28 0 12: 10 
1153 IT 3:29 0 12: 10 
11511 IU 3:30 [) 12: 10 
LI55 IV 3: 31 [) 12: 10 
1156 1\-1 3:32 0 12: 10 
1157 IX ') : 33 [) 12: 10 
1160 IV 1 : 3L, 0 12: 10 
1/61 IZ 3:35 0 12: 10 

1/ kC@ I OP@r-l (): 13 0 6: 13 
II I,C@IOI'@N (.: 13 D 
') kC@IOP@P (, : 13 0 9:23 
n kC@IOP@S 6: 13 D 

7777 KC@/OP@X 6: 13 0 
6 kC@LEN@P 6: 15 [) 9:33 

7717 KC@OVI@r'l 6: 1 LI 0 6: 1 L~ 12 : 6 
111 I<C@OVL@N 6: 1 LI 0 12 : 6 

~) kC@OVL@P 6: 1 LI 0 12 : 6 F 12 : 6 
II hC@OVL@S 6: 1 LI D 12 : 6 12 : 6 F 

17000n kC@OVL@X 6: 14 0 
?U KC@SLJO@N 6: 12 D 9:27 9:27 F 

4 kC@SUB@P 6: 12 D 9:27 F 9:27 
() kC@SUO@S 6: 12 0 9:27 9:27 F 

500 NA 4 : 8 D 7: 3 7: 9 9: 12 13: 12 13: 13 13:41 18:29 
19: 33 19:37 19:39 20: 1 20: 19 20:20 

501 NB LI: 9 0 7 : 4 
502 NC LI: 10 D 7: 5 
503 ND LI: 1 1 0 7 : 6 
216 !'IEXI 9: 17 9:25 9: 32 0 

1020 OCALI 10: 12 [) 10: 13 0 10: 14 0 10: 15 0 10: 16 0 10: 17 0 10: 18 0 10: 19 0 
10:20 0 10: 21 0 10:22 0 10:23 D 10:24 0 10:25 0 10:26 0 10:27 0 
10:28 D 10:29 D 10:30 0 10:31 0 10:32 0 10:33 0 10:34 0 10:35 0 
10:36 D 10:37 0 10:38 0 10:39 0 10:40 0 10: L,l 0 10:42 0 11 : 1 0 
11 : 2 [) 11 : 3 0 11 : I, 0 11 : 5 0 11 : 6 0 11 : 7 0 11 : 8 0 11 : 9 0 
11 : 10 0 1 1 : 1 1 0 11 : 12 0 11 : 13 0 11 : 14 0 11 : 15 0 11 : 16 0 11 : 17 0 
11 : 18 0 11: 19 0 11 : 20 0 11 : 21 0 11: 22 0 11: 23 0 11:24 0 12: 5 0 

1 LIO PIC 8:25 9: 7 D 
1655 PNL 7:24 19:26 0 
1767 PNII 19: 142 20: 7 0 
1771 ROI 111: 2 20: 8 20: 18 0 

5u nEGL I~: 19 [) 11:20 
116~~ HESIABI 10: 8 15:36 D 



c:r· I I lOP APt'lL 2.1(05/15/BI) Ul/06/BI 11 : ~5: 01 Pclge 13B 
Qua I if i e r: CALL (29 ) 

1 3 711 l,lSUH[ 10: 9 16: 1 0 
2()tl'j SOC 7: III 8: 1 'j 20:.12 D 
2()2/1 SOC 10 2(): 36 20: I~ 1 D 
2()~~ 7 SOC?() 20:39 20: 112 0 

')(15 10 4: 13 [) 7 : 7 19 : 3 
'j(l() [ 1 II: 1/1 D 7 : 8 19 : 1 19 : 3 19 : 6 19: 11 19:37 19:39 

19:41 19: 1~2 20: 1 
')(17 T? II: 15 0 7: 19 7:20 7:33 7:34 8: 1 U 8: 11 8: 16 

18: 112 19: 5 19: 7 19 : 8 19: 10 19: 12 19: 13 19: 14 
19: 15 19: 16 19: 17 19:27 19:29 19:33 20: 1 20: 2 
20: 5 20: 38 20: 111 

51U 13 Il: 16 D 7: 9 8: 8 19:27 19:33 20: 2 20: I~ 20:33 
') 1 1 [II II: 17 D 7: 10 7:36 8: 9 8: 1/1 19:27 19:33 20:33 

2U: 35 20: 1~2 
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( 1 ) 

<flI<lC I I»~ OVFRLAY COEM COEM.4 

COMMENT 'Copyright (C) Cray Rese'H'ch, Inc., 198'.' OVERLAY 



CI It rl 
():~" I ,ly CIH r·1 

() <lllde'i)' 

1110 
II 1 1 
1112 
1113 
11111 
1115 
1116 
1117 
1120 
1121 
1122 
1123 
/1211 
/125 
11?6 
/127 
/130 
1131 
/132 
113.3 
/13 11 
/13'> 
113 () 
/131 
/1 111) 
/1111 
III,;.> 

lOP A I'M L ;!. 1 ( () ~ / 1 ~ / H 7 ) u 7 / 06/ 8 I 1 1 : ~ lj : lOP (l g e litO 
Bloc k: COE", Qua 1 if i e r: C[)U" ( 2 ) 

**************************~ 

* 

I 

1*************************~************** 
II' 

* COIN pr'ocesses disl, requests (A-packets) and tape requests K 

* (()-p,lchets) rece ived from the Cpl!. Tape reqllests are sent H 
,~ to the XIOP ('or processing. Dish requests destined for' 10PSH 
* otlter UlCUl Ute MIOP are sent to the target iop for handl ing. * 
* rtw ",101' disk requests, for striped disks and buffer mernoryH-
* resident datasets, are processed in ttlis overlay. 'H-
* H-
***********H************************************************************ 

%Sl 
%S2 
%S3 
%Sll 
%sr) 
% r 1 
%12 
%13 
%111 
%15 
%16 
%\-11 
%\-12 
%\-13 
%HI~ 
%\-15 
OAL 
10J> 
Fe 
DCB 
Br·IU 
Bf.11 
NUM 
,...,AXHEAO 
,...,AXSEC 
L I S'I 
CPU 

REGDErS 

EQUALS 
EQUALS 
EQUALS 
EqllAI S 
rqllALs 
EQUALS 
EQUALS 
EQlIAl S 
EQUALS 
EQUALS 
EQUALS 
EQIJALS 
EQUALS 
EQUALS 
EQIlALS 
EQIlALS 
EQUALS 
EqllALS 
EQIIAI S 
EqUALS 
EQlJAI S 
EqllAIS 
LqllAI S 
EqllAL S 
EQllAIS 
EQllAIS 
EqUALS 

, , (DAL, lOP, FC, OCB, sr.,u, 8,...,L, Nur", NAXHEAO, NAXS[C, LI Sl 
,CPlJ,CPL,HEAO,LNO,LN1,WDSlJ,WOSL,SECTOR,orrSET,COUNT 
,CVL,EXTRA) 
$REGORG 
$HEGORG 
$IUGOHG 
$HEGORG 
$HEGORG 
$HEGORG 
$HEGORG 
$HEGOHG 
$HEGORG 
$REGORG 
$I{EGORG 
$REGOIW 
$HEGORG 
$IUGORG 
$HEGORG 
$REGORG 
$HEGORG 
$I~ EGOnG 
$REGOHG 
$HEGORG 
$HFGOHG 
$IUGORG 
$HlGOHG 
$HEGOHG 
$HrGOHG 
$HEGOHG 
$REGOHG 

COE"1. 5 
CDEr·1. 6 
COEr.,. 7 
CDEN.8 
COEf".9 
CDE"'.10 
CDE"'.11 
COEr.,. 12 
CDE",.13 
COEM.lll 

CDEN.16 
CDU".17 
COEf·1. 18 

$REG 
$REG 
$HEG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$REG 
$RfG 
$REG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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0'. ('I'lay C[)[t-l Block: CD EM Qua I if i e r: COEM ( 3) 

/1/13 CPI EqlJAlS $REGORG $REG 3 
llllLI II [/\0 EQlIALS $HEGORG $REG 3 
LILI5 lNO EQllAIS $REGORG $REG 3 
1,116 LN1 EQllAlS $REGORG $REG 3 
LIl17 W[)SU EQllAI S $HEGORG $REG 3 
LI50 WOSL EQIlAIS $HEGORG $REG 3 
1151 SECTOR EqllAIS $REGORG $HEG 3 
1152 OFFSET EQllAI S $REGORG $REG 3 
1153 COUNT EQUALS $REGORG $REG 3 
115/~ CYL EQlIALS $REGORG $REG 3 
'155 EXTRA EQUALS $REGORG $REG 3 

EX r %LSPI CDEM.20 
EXI DCCB CDEM.21 
EXT OS COEM.22 
Exr DY COEM.23 
EXl OZ COEM.24 
EXT EI CDEM.25 



Lll! r" 
0\, ,'I "Y CDHI 

,II-

'II-

t> CD[M 
b ()()?( I( II I O(l(IU(l() 

1(1 </fliiC Ill', 

13 <"[II,lr, ()", 

1') <11I;lC, ()' 

2U < [lIde, I» 

?? <'nine, ()" 

r) ~) 
,-(- (12()()(lll ();>I~113n 

211 Cl03 (I()I) 
75 c' m;, c ,i) 

3 ) <m;le 'II,' 

3 7 ()I()llS3 
II () <lIIile, i) > 

115 () 7WI(l11 
116 <1\I,le I (I> 

111 <mac,o> 
I) 1 ':III;lC, I)" 

lOP A PM L 2. 1 ( ()~) /1 5/8 7 ) 0 7 / U 6/8 I 1 1 : ~ ';: 1 0 I' ,1 ye 1 LI2 
Block: CD EM Qualifier': eDEN (II) 

j 
Get next entl'y fron. 
type. 

,Jut queue and branch per tile packet 

H' 

1- () 
AODHrss 
RhEHN 

Sir 

PhEHN 
SENDIF 

H!DZ,CPI@CQ,R!%LSPI .ClJLM input queue 
IIGET .Get top entry 

( H! DY = 0) . I f q lIelie i s emp ty 
.»»> 0 

ESWP .Wait for a new message 

.««< 0 

H! DAI 
I 1 
GEl 

H!DY .Request packet address 

R!%Wl,DA@DIL,R!DAL .Packet type 

Sir (R!%W1 RQ$DISK) . I fad i s k re que s t 
.»»> 0 

P D I SI( 
SELSEIF (R!%Wl RQ$I3MXO) .If a tape request 

P -= JAPE 
S[I SF .If illegal packet type 

$PlJNfIF 
SENOIF 

.««< 0 

COEN.27 
CDEM.28 
CDH1.29 
CDH1.30 
CDEr'L 31 
CDEI"'.32 
CDEM.33 
CDEM.3 Il 
CDEM.35 

SIF 
CDfM.36 
CDEM.37 

SENDIF 
CDOL 38 
CDEM.39 
CDEI".IIO 
CDEM .lll 
CDEH.lI2 
CDEM.43 

$IF 
CD EI". lll, 
CDEI'L ll5 
CDEM.116 
CDEM.LII 
CDEN. LI8 
CDEM. L,9 

$ENDIF 



ell[ r·1 
O'vl'r'I(lY CDrt'1 

~) 1 
51 
')'" , :J 

1)5 
:)5 
56 
66 

67 
67 
74 
76 

lOU 
1U2 
101, 
1 (I() 
1 1 () 
111 

OlUUOl 021,1,32 
01UII03 (J;:' 1,1,3 1 

U72U12 
<m,l C ro'> 

071Cl6() 

<m(lc ro .... 
002UOO UlJOOOU 
02CJl130 o21,nnn 

<ow c ro> 
<01,1 C n,> 

020 ld 1 !I?4nnn 
<m(lcro> 

(l()3 ()()() 

(to 1 nu( J 
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Block: COEM Qualifier: COEM (5) 

*****************~****************************************************** 

* * 
* 
* 

rape request 

***********************~************************************************ 

1/\PE ,~ 

R! Fe - MC$MSTIO . FlInction code 
R! 101' = XIOP · Packet destination 

SEND ~ 

R -, TRANS"111 
RELOAL R!OAL .Release the packet 
P = COEM 

* 
* 
* 
* 
* 

Send packet to destination iop: 

R!OAL 
R! lOP 
R! FC 

TRANSMIT * 
pur 
I = 0 

'R!OS -= 
RhERN 
RKERN 
R!EI = 
RhFRN 
I 1 
I .".1 r 

Packet address 
T(l rget i op 
Function code 

R!FC,OA@IFC,R!OAL 

R!OAL 
DOALGETA 
OSUM 

R! lOP 
EMSGIOP 

.Enter function code 

· Packet address 
.AI locate MOS DAL 
.Write packet to MOS 
· lop nurnbe r 
.Send message to destination iop 

CDEM.51 
COEM.52 
COEM.53 
COEM. 51~ 
COEM.55 
COEM.56 
CDE"1. 5 7 
CDEM.58 
CDEM.59 
COEM.60 
COEM.61 
COEM.t52 
COEM.63 
COEM.6 L, 

COEM.66 
COEM.67 
COEf-1.68 
COEM.69 
COEM.70 
COEM.71 
COEM.72 
COEM.73 
CDEM.74 
CDEM.75 
CDEM.76 
COEM.77 
COEM.78 
CDEfw1.79 
COEM.80 
COEM.81 



(.1'1 r·l 
O. "1'1 ;lY ClH 1'1 

1 l~' 
1 1 ? ',llIill: I I", 

1 ?() '·lIlite, () > 

13() <[Ilile I (» 

JIll) <1I1~1 C , () 

lIlt) <01;1 C I () > 
I')() <11I;tC,O> 

1 ') / <. flUl C I (, '> 

161 U 1 (JlIU 1 ()?lj I132 
1 (d ()ll1fl(. 

1 (lll <lIlitC, (» 

I (,f) "11I'lC, !,', 

1 13 ,'III;te, [J> 

2()/l () I (Ill:) 1 
?(I') "-:rll(lC 10', 

?()', n;~( III?~ f II 3()?() ()I()U()n 
/lJU( )ll(l(, ()2Ll fI23 

;'-'1;' f))(ill? 3 ( )~, 'I'I '~ ) 
? 111 lU?();> 1 

; 1 ') "lIldl: I IJ' 

? 1 I ,'IIlilC, () 

;';)') () (Ill 1 I 

101' APt-1L 2.1(l)~/15/8l) Of/UG/Ur ll:~)~):10 
Blocl,: COlM Qualifier: CDFM 

I 
***********M*********M***** 
·it 

.***************************************~* 
it 

* 
* 

Disk i/o I'equest if 

* 
*************************M********************************************~* 

DISK * 
GlI R!%W1,DL@TVP,R!DAL .Device type 

$ If (R! %W1 # DSK$D(19) AND (R! %W1 # DSK$D(29) . If DCU5 

SIOHE 
$ENDIF 

.»»> 0 
RQ$DD49,DA@DIL,R!DAL .Change packet type 

STOHE 
GEl 

$ II 

1,DA@UNS,R!DAL 
R! 10P,DA@IOP,R!DAL 

(A # MIOP) 

H! FC MC$I..,ST 10 
P = SEND 

.««< 0 

.Set !lumber of physical units 

.Target iop 

· If destination not MIOP 
.»»> 0 

· FUllct i on code 

· If a logical device $ELSE 
(,;[ T R! %W1 , DA@CIIN, R! DAL . Clla nne I numbe r 

SIF (R!%H1 < 0'20),OR,(R!%W1 > 0'37) .If irlval id chC=1I11lel 

P SOS 
$lNDIF 

R!%W1 = R!%W1 - 0'20 + DCCB 

In DCB -= (fU %W1 ) 
I' .= SOS, A :: 0 

eLi H!%Wl,LDv@rV,H!DCB 

Sif (H!%H1 = LDV$BMR) 

P - m'1R 

.»»> 1 

.««< 1 

.DCB address 
· If device not defined 

.Get device type 

.If buffer memory 
.»»> 1 

P,1ge 14 1.t 
(6 ) 

CUEI"'.83 
CDHI.8 LI 
CDEM.85 
COEr-I. 86 
COEM.87 
COEH.88 
con-I. 89 
CD Ef·1. 90 
CDEM.91 
COH'!.92 

$IF 
COEH.93 
CDEM.9 11 

$ENDIF 
COEM.95 
CD[f-1.96 
CDEt-" 97 
CDEr-I.98 
CDEt-'.99 

$IF 
CDEt-,. 100 
CDEH. lUI 
COEH. 102 
CDE t-" 1 () 3 
COEt-1. 1 nLI 
CDEM.1()5 
COEr-" 106 

$IF 
CDEM.107 
COEM.108 

$E.NDIF 
CDEt-,. 109 
COEr-" 110 

CDEt-1. 1 1 1 
CDEM.112 
CDEM.113 
CDEt-1. 1 1 LI 
CDU1. 115 
COEM.116 

$IF 
COEM.117 



Clllr.1 
O\t~r'l(ly CDFr'1 

2;>/~ 

231 
232 
233 
235 

~) 3 1) 

235 
235 
2/15 
?53 

263 
273 

273 
300 
3U5 
312 
317 
3'33 

mile 1 l)"> 

n (12/17 

IIIClCr(» 
<ffl8CIU'" 
<maclo> 

<ma c f'l) > 
<nl(lcro> 
<1II8CI0> 

<maclo> 
<m(1Clo> 

<fII(1cru> 
<macro> 
<fllacro> 
<maclo> 
<1I1(1C 10> 

() /1 32 r;, 

* 
SOS 
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Block: CDEM Qual ifier: CDH1 (7) 

$LLSE I f (IU %Wl 
P = RIGDISK 

$ELS[ 
$PUNr IF 

$ENDIF 

$ENDIF 

Return an error 

* 

LDV$DSK) 

for an inva lid 

SIOHE DAR$PAR,DA@RC,R!DAL 
GET R!%W1,DL@TVP,R!DAL 

.If a striped disk 

. I fan i I I ega I type 

.««< 

.««< 0 

request. 

.Return statlls 

.Device type 
SIF ( R!%H1 # DSK$DD19),AND,(R!%W1 # DSKSDD29) . If DCU5 

.»»> 0 
STORE RQSDISK,DA@DIL,R!DAL . Resto re packet type 

SENDIF 
.««< 0 

GEl R!%Wl,DA@SID,R!DAL 
GEl R!%H2,DA@DID,R!DAL 
pur R! %\-J2, DA@S I D, R! DAL . Swap sid and did 
PUI fU %Wl, DA@DI D, R! DAL 
SEND R!DAL 
P - CDHI 

CDEM.118 
CDEM.119 
CDEM.120 
CDEM.121 
CDEM.122 

$ENDIF 
CDEM.123 
CDEN. 1 ;:!LI 

$ENDIF 

CDEM.126 
CDEM.127 
CDEf-1. 128 
CDEN.129 
CDEM.130 
CDEI-1. 131 

$IF 
CDEM.132 
CDEM.133 

$ENDlf 
CDEM.134 
CDEM.135 
CDEM.136 
CDEM.137 
CDEM.138 
CDEM.139 



Ll ~ t 1,1 
(J'.l'I'layeDEn 

:) 3 /1 

33 /1 
:)II? 

3 /13 
3 ~)() 
3 1)5 

36;? 
3{)7 
,) 17 
I j() II 

II 1 1 
/116 
1123 
ILH 
II/I!) 

"II Ii 

111) 3 
II") II 

116/ 
117n 

~1II;1 C r; )', 
1 () 7 1 (J I) 

<1Il,le Ill> 

<rll,IC Ill" 

<111,1(; I i» 
'.111,1 C I () > 

',nlile I I» 
<1II,le 10> 

<lllile r (I> 

<..fIl<l C r : I 
<111,1(; I i) 

<lIIitC r (» 
<lIIacro> 
-'lillIe r () ,', 

II!;! (: r i)', 

(lfL' r. 
-~ II Ii I; r'I'" 

(111 ? ') 

',I.,' I I» 

lOP APr..,L 2.1(()~/1'j/81) lll/1I6/8/11:'j5:1U 
Block: CDEM Qual ifier: COrM 

******************K*K****** 
* 

~*************************K************** 
* 

* 
* 

Bllff'er memory i/o rellllest 

*K********************************************************************** 

* 
* 
* 
* 

Vill idnte parameters and translate ttlB memory address. 

Entr'y: R!DAL - Reqllest DAL address 
R!DCB - DCB address for logical device 

Bf.1R * 

* 

* 
* 

GET R! %Wl, DA@TM, R! DAL • Ta rget memory of request 
.Must be Central memor'y P ~ SOS, A # Tf.1$CMEM 

Add the Bf'.m base address to the requested memory address. 

GE I 
GET 
GET 
GET 
DADD 
PUl 
PU r 

H!Bf.1U,DA@DVO,R!DAL .Relluest address 
H!Bf.1L,DA@DV1,R!DAL 
H!%W1, TM@FWO,R!DCB .Bf'.m base address 
R!%W2,Tf.1@FW1,H!DCB 
R!BHU,R!BML,R!%W1,R!%W2 . Include the base address 
R!BNU,OA@Bf.10,R!OAL .Save the address in the DAL 
R!BML,DA@BM1,R!DAL 

Veri fy that ttle request does not extend past the area a 110-
cated for COS fi les. 

GE I 
Gr'l 
DADD 
GET 
GET 

$1 F 

p - SOS 

R! %Wl , DA@LNO, R! DAl . Get the t ransfe r' I eng ttl 
R!%W2,DA@LN1,R!DAL 
H!Bf.1U,R!BML,R!%Wl,R!%W2 .Calculate ending address 
R!%W1, Hl@U"'O,R!DCB .Limit address 
R!%W2,TM@LM1,R!DCB 

( R! m..,u > R! %W 1 ) .If overrun 
.»»> 0 

$ USE I r ( R ! Br·IU 
P :c SOS 

R!%Wl) AND (R!Bf.1L > H!%W2) .If overl'lln 

$UWI r 
.««< 0 

Page 1116 
(8 ) 

CUEM. lit 1 
CD EM .1112 
CDEM. 1113 
COEr-I. 1 LI4 
CD EM . l l 15 
CllEf'.I.1116 
CDEM. 1117 
CDEM.1I18 
CDEM. l 1t9 
COEr..,. 1 ~O 
COEr..,. 151 
CDEM.152 
CD Ef·1. 1 ~ 3 
CDEM.15 l l 
CDEM.155 
CD[M. 156 
CDEM.157 
C D HI. 1 ~ 8 
CDEM.159 
COEM.160 
CDEM.161 
CDEM. 162 
CDEM.163 
COEN. 1611 
CDEM.165 
COE"".166 
CDEM.167 
COEM.168 
CDEM.169 
CDE"I. 170 
CD Er·1. 1 7 1 
COEr..,. 172 
CDEM.173 
CDEr-1. 174 
CDEM.175 

$IF 
CDEM.176 
CD[,..,. 177 
COEM.178 
COEM.179 

$ENDIF 
CDEM.180 
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Block: COEM Qual ifier: COEM (9) 

GEl R! lOP, TM@IOP,R!OCB . Target lOP 
R!fC AM$COSIO .Function code for ACOM 
P = SEND 

CDEM.181 
COEf-1.182 
COEM.183 
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lOP AP,..'L 2.1(1I5/15/B7) U1/06/81 11:~)~:10 
Block: CDEM Qua Ii fier: CDEI-1 

***********H-**************~ 

* 
~**************************************** 

It 

* 
* 

Striped disk i/o request * 
* 

************************************************************************ 

* Queue r'eqllest in device table. 

BIGOISK * 

* 

* 

I = n 
R! DY = R! DM 
ADlJr~ f SS R! III , BD@ I QU, R! DCB .Queue addr'ess 
Rl\fBN HPUT 
I ::: 1 

SeL up disl~ parameters. 

GEl 
PU I 
GE I 
PUI 
GE I 
GET 
GE I 
GEl 
GEl 
GEl 
GU 
GET 
GEf 
P = SOS, 

R! Nut." BD@NUr." R! DCB . Coun t 0 f lIll its in group 
R!NUM,DA@llNS,R!DAL .Enter in DAL 
H!%Wl,DA@CHN,R!DAL .Save logical channel 
R!%Wl,DA@LCH,R!DAL 
R!MAXHEAO,BD@HDS,R!DCB .Physical heads per cyl inder 
R!HAXSfC,BD@SPT,R!DCB .Ptlysical sectors per track 
R!LISr,BD@PllT,R!OCB .PhysicClI unit table 
R!CPU,DA@THO,R!DAL .Starting address 
R!CPL,DA@TM1,R!DAL 
H!CYL,DA@CYL,R!DAL .Cyl inder 
R!IIEAO,DA@HEO,R!OAL .Head 
R!LNO,DA@LNO,R!DAL .Word count 
R!LN1,DA@LN1,R!DAL 

o # A & 777 . If not a sector multiple 

FI DADD 1 , BD@SQN, R! DCB . LJpda te seq uence nurnbe r 
R!%H1 = A 
pur R!%Wl,DA@SQN,R!DAL .Save in DAL (for responses) 

Conrpllte \-IonJs per' unit. 

H! %\-11 = H! L NO 
R ! ~[J~2 -::. H! L N 1 
RSHIFT H!%Wl,H!%W2,O'9 .Count of sectors 
p ..: SOS, fU%W1 # () .Assume less than 65k sectors 

Page 1 LIB 
( 10) 

COEM. 18~ 
CDU.,. 186 
C[)Et~.187 

COEM.188 
CDH1. 189 
COEr-1.190 
CDEH.191 
COEr.,. 192 
COEr.,. 193 
CDEM.19 Ll 
CDEr.,. 195 
CDEM.196 
CDEM.197 
CDEH.198 
CDEr.,. 199 
CDEM.200 
COEr.,. 201 
COEfv1. 202 
CDEH.203 
CDE,..1. 204 
CDEM.2()5 
CDEM.206 
CDEM.207 
CDEt.,.208 
CDEM.209 
CDEM.210 
CDEM.211 
CDEM.212 
CDEM.213 
CDEM.214 
CDEM.215 

CDEr".216 
CDEM.217 
CDEM.218 
CDH1. 219 
CDH1. 220 
COEr.,. 221 
CDEH.222 
CDEM.223 
CDEM.224 
CDEM.225 



CIlll-1 
O'.er'lllY CDFf-1 

7 ') ,-
L _) t) 100(11) n?itlt')ll 

727 <1I\,le ro" 
7 '1 ') JL 021)Lt2 1j ()?3 LI36 ();..> 1.1.21• 
735 02tj 115() 
736 <milC rep 

737 <m;le I ()" 

711? U2()lt ?II 02 1111r) 3 
III It <mac I (» 
7115 O?04 3 (i 021,1,')3 
7117 <or;lCr()'> 

71n <rrr,lcrn> 
763 02011211 (l2 l l l l ~)5 
765 01 (Iuno O?lt lt l.7 
767 <nlilC Ill> 

* 
1()(1(j <'lIlller I)',· 

111111 n I(Hlnt) ()21.111 r) 1 
10 16 <mile I ()" 

1021 02()1123 ()23 1136 (le111123 
1U24 02G Lt51 
1025 <milCrl» 
102G ()2()lI23 U2 1t lt 52 

* 
lu30 <--1TI;:l('I(» 

* 
1 (I )2 02()ll lll ()2~?1152 02 111123 
11135 030 lt2 .) (J~)IIII? 3 
1Il37 <lIlllCI(» 

10113 <,Iliac r () 
11)lIG <maclo 
I()G? <macro 

* 

lOP APML 2.1(ll5/15/H7) 07/UG/Hl11:55:10 Page 11.9 
Block: CD EM Qualifier: CDEM (11) 

R!Hl)SL = 0 
SUNll! (R!%W2 < R!NUM) .Deter'mine sectors per unit 

R!%W2 = R!%W2 - R!NUM 
H!W[)SL == R!WDSL + 1 

$nmTI L 

Sir (R!WDSL 

R!%W2 

R!NUM 

0) .Determine count of disks to i/o 
.»»> 0 

H!COLJNl 
SELSE 

R!COUNT 
$ENDIF 

.Set to actual 

.AII 

.««< 0 
PUl R!COUNT,OA@TRQ,R!DAL .Total responses expected 
R!fXlHA R!%W2 .Remainder 
R!HDSU =: n .Words per device 
LSHIFT R!WDSU,R!WDSL,D'9 

find sUH'ting physical sector and offset into unit table. 

GEl H!%W1,DA@SrC,R!OAL .Logical sector 
R!SFCTOR:= 0 
SlINIIt (R!%W1 < R!NUM) .Deter'mine starting sector 

H!%Wl = R!%W1 - R!NUM 
R!SEClOR = R!SECTOR + 1 

$ENDlIL 
R!OFFSET = R!%W1 .First disk 

Spmvn off a master OAL for each unit in the group. 

SUNllL (R!COUNT = 0) 

En te,' i op numbe rand cha nne I . 

H!%Wl 
R!%H1 
HC;[T 
1«;[ 1 
PUI 
I'IIT 

R!LIST + R!OFFSET 
(R!%H1 ) 
R! lOP, PlJT@PN,R!%Wl 
R!%Wl,PUT@CH,R!%Wl 
H! 10P,DA@IOP,R!OAL 
R!%Wl,OA@CHN,R!OAL 

.Put entry 

. lOP nUlObe ,~ 

. Ctla nne I Illtmbe r 

.Enter in OAL 

L n t e,' c y lin de r, he ad, and sec tor. 

CDH1.226 
CDEM.227 
COEM.228 
COEfv1.229 
COEM.230 
CDEM.231 
CDEM.232 

$IF 
COEM.233 
COEM.23lJ 
COEM.235 
COEM.236 

$ENOIF 
COEM.237 
CDEr-1. 238 
COEM.239 
COEt·I.2 lI0 
CD EM .21.1 
CDEM.2112 
CDH1. 243 
CDEM.21.4 
COEM.2 115 
COEM.2 1.6 
CD EM .2117 
CDEM.2LI8 
CDEM.21-19 
CDEM.250 
COH1. 251 
CDEM.252 
COEM.253 
CDE,.I.254 
COEM.255 
CDEM.256 
CDEM.257 
CDEM.258 
COEr-1.259 
CDEM.260 
CDEM.2Gl 
COEM.262 
CDEM.263 
COEr-I. 264 
CDEM.265 
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-1+ 

113 f <[lIac I,» 
1 1111~ "':[II,le r (» 

11,)1 <nl(lCI()~> 

1151-1 <fTI,lCIU:-> 

1 16;? '-[I"le to', 

11611 <IIICIC I i)'> 

1 170 <llIile r I)" 

lIfO ()214 ')1) 

1 1 71 <l1ll1C t (» 

-1+ 

1 1 71 <milC 10> 

12(15 <:[flClC[O> 

1?1? ",'111,1 C I(}:-> 

1217 U 1()(IOI ()24 1132 
1??1 n 77tH)( I /nnOn67 

* 
12?,; (12{j 'I ~>;) 
I ??!j /fIl;.lC I I) 

12~} I 01 UI IU!) II?'I'II)? 

1231 (I;?6'11) 1 
1 ?3? : 111<1 (: I () 

1 ;> .~~) III (I()()(I II?II/II) 1 

101' APML 2.1(U5/1~)/81) Uf/OG/8T 11:55:1U Payc 150 
Block: CDEM Qualifier: CDrM (12) 

1'111 H CYL,DA@L'fL,H!DAL .Cyl indel' 
PUT H HEAD,DA@HED,R!DAL .Head 
Ptlr H SECTOR,DA@SEC,R!DAL .Sector 

Enter lengttl of data area 

P II r R ! VI D S lJ , 0 A@L N U , R ! D A L . lJ P per 
PUT H!VlDSL,DA@LN1,R!DAL .Lower 
Sir (R!EXTRA # 0) .If any remainders 

.»»> 0 
FLDADD D'512,DA@LN1,R!DAL 
S IF (A -= 0) . I f ave rf I ow 

.»»> 
FLOADD 1,DA@LNO,R!DAL 

SENDIF 

R!EXTHA = R!EXTRA - 1 
SENDIF 

.««< 
.Decrement remainder 

E 11 t e r s tar tin 9 c p 1I add re s s . 

pur 
PUT 
DAOD 

H! CPU, DA@l r~o, R! DAL 
R!CPL,DA@TM1,R!DAL 
R!CPU,R!CPL,D'512 

Send DAL to target iOp. 

R! rc = NCSt-1ST 10 
H = THANSMIT 

Update pointers. 

R!OffSEl = R!OFFSET + 1 
Sir (A R!NUM) 

H!OfISEf 
R!SEClOH 
SIF (A 

o 
R!SECTOR + 
R!MAXSEC) 

R!SEC10R = 0 

.Upper 
· Lowe r 
.Next 

.Function code 

· Li s t po i n te r 
· Check for wrap 

· Next secto r 
· I f next track 

.Reset sector 

.««< 0 

.»»> 0 

.»»> 1 

COEM.26t 
CDEH.267 
CDEf.1. 268 
CDEM.269 
CDEt-l.270 
CDEM.271 
CDH1. 272 
CDHI.273 
CDEM.27 l t 
CDEM.275 

SIF 
CDn1. 276 
CDEM.277 

Sir 
CDEM.278 
CDEM.279 

SENDIF 
CDEM.280 
CDEM.281 

SENDIF 
CDEM.282 
CDE,..1. 283 
CDEM.284 
CDEM.285 
CDEH.286 
CDEr-1.287 
CDEM.288 
CDEM.289 
CDEf;1. 290 
CDEM.291 
CDEI-1.292 
CDEM.293 
CDEM.294 
CDEM.295 
CDEM.296 
CDEM.297 

SIF 
CDEM.298 
CDEM.299 
COEr-I. 300 

Sir 
CDEM.301 
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1273 027453 
1;~ {"II <lllClC ro> 

,If 

1275 <lI1aCIU> 
13()6 <macro> 
1315 <mil C 10> 

1322 <mClCIO> 
1327 <iliac 1'0> 
1336 <macro> 
13 1,11 <m,tC ro> 
1357 <macro> 
136" <fIIC1C to> 
1371 <rnClC I'(» 
1 3 76 <ma C 1'0> 

PI!) 3 <mIlCI(J> 
1411 <:IllClC Il» 

1/115 ,III,lC r (» 

1/1 ~~ ~) <fII;l C I () > 

111?') n {'j! IO!) /nn(}(lfI6 
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Block: CDEM Qual ifier: CDEM (13) 

R!IIEAD = H!HEAD + 1 
SIF (A -= R!MAXHEAD) 

R!HU\D = 0 
R!CYL = R!CYL + 1 

SENDIF 

SENDIF 

$ENDIF 

FLDADD 1,DA@BLN,R!DAL 

H!COUNT = R!COUNT - 1 
SENDTIL 

PrepClre M-DAL for reply. 

STORE 
SIOHE 
pur 
PUT 
STORE 
GET 
PU r 
GET 
GET 
PUT 
PUT 
GET 
S IF 

O,OA@FRS,R!OAL 
O,DA@LUE,R!OAL 
R! LNO, DA@LNO, R! DAL 
R!LN1,OA@LN1,R!OAL 
MIOP,OA@IOP,R!OAL 
R!%H1,DA@LCH,R!DAL 
R!%Wl,DA@CHN,R!DAL 
R!%Hl,DA@DID,R!DAL 
R!%W2,DA@SIO,R!DAL 
IU %Hl , DA@S 10, R! DAL 
IU %W2, DA@O I 0, R! DAL 
R!%W1,DA@SIL,R!DAL 
(R!%W1 = RQSDD49) 

.Next tlead 
· If nex t cy I i IIde r 

.Reset head 

.Next cyl inder' 

.»»> 2 

.««< 2 

.««< 

.««< 0 
.Advance start block number 

· Left to do 

.Final responses 

.Clear for reported errors 
· Transfer length 

.Reset lOP 

.Channel 

.Swap SID and DID 

· If DD49 request 
.»»> 0 

STORE 
SlNDIF 

RQSDISK,OA@SIL,R!DAL .ChClnge id 

.««< 0 
f' :::-. CDHI 

END 

COEM.302 
COEM.303 

Sir 
COEr".30LI 
CDEM.305 
COEM.306 

$ENDIF 
COEM.307 

SENOIF 
CDEM.308 

SENDIF 
COEM.309 
COEM.310 
CDEM.311 
COEM.312 
COEM.313 
COEM.314 
CDEM.315 
COEM.316 
COEM.317 
COEM.318 
COEr-I. 319 
COEM.320 
COEr-t.321 
COEM.322 
COEM.323 
COEM.324 
COEM.325 
COEM.326 
COEM.327 
COEM.328 

SIF 
COEM.329 
COEM.330 

$ENDIF 
CDEM.331 
COEr-I. 332 
COEM.333 
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;?II DA@I Nl@N $ApTlXr 8:3n 8:30 r 10:30 1():30 F 12 : 9 F 12: 12 F 13:22 F 
) ~; DA@I N HilI> $APTEXT 8: 3() F 8:30 10:30 F 10:30 12 : 9 r 12: 9 12: 12 F 12: 12 

13:22 r 13:22 
II 1)/\@IN1@S $APTEXT 8: 30 8:30 F 10:30 10:30 F 12: 9 F 13:22 F 

1 / OAQLlIE@H $AP1EXT 13:20 F 
II DA@IlJE@N $APIEXT 13:20 F 

L' UA@L!I[@P $ApTEXI 13:20 r 13:20 
II) LJA@LlIE@S $APTEXT 13:20 r 

1 I 7/1 1 I' [)A(~IU E@'< $APIEXT 13:20 
3 7i [)A@r~C@f·1 $ApTEXT 7: 17 F 

1(1 DA@IIC@N $Ap r EXT 7: 17 F 
?() ONllIU'@P $Ap IE X T 7: 1 I F 7: 17 
111 LJA@I\C@S $APIEXT 7: 17 f 

1 11111 )/1 LJA@f<C@X $AP I EXT 7: 17 
111 n /\@S I:: c@t·\ $APTEXT 12 : II 

lJA@SEC(i1'N $APHX I 11 : 21 11: 21 F 12: II F 12 : 4 
3 1 DA@SEC@P $APTEXr 11 : 21 F 11 : 21 12 : II F 12: I~ 

II lJA@SEC@S $APTEXT 11 : 21 11 : 21 F 12 : II F 12 : 4 
;? II DAl~IS I [)@r~ $Ap r ["XT 7: 2/1 7: 2/1 F 7:26 F 13:27 13 27 F 13 28 r 
11 DA@S IlK~P $APT EXI 7: 2/1 7: 2/1 7:26 F 7:26 13 27 F 13 27 13:28 F 13:28 

II DA@SI[)@S $APTEXT 7: 2/1 7 : 21~ r 7:26 F 13:27 13 27 F 13 28 F 
371 £lA@SII @f.1 $APTEXT 13:30 13: 33 F 

1\1 IJA@S II@N $APTEXT 13:30 13:33 F 
11 flAGS II @P $API EXl 13:30 F 13: 30 13: 33 F 13:33 
III D/,@S II @S $APTEXT 13:30 13: 30 F 13:33 F 

1 7 nil) II [)A@S I L0,IX $APIEXT 13:33 
') / i I ),L\@SQtKN·1 $APTEXT 10:35 

II! IlA@SQN@N $APIEXT 10:35 r 
','11 ()A@SQN<:}IP $APIFXl 10: 3~ F HI: 35 
II) [JI\@SQNC'S $APIEXT 10:35 I 

1 I fit( II I DMl'sQN@X $APIEXI 10: 35 
') II I, 1l1\@IH()CH $AP I EX I 1(): 25 12 211 

1(: [)!\@ I fl/l0Ir~ $APILXT 1():25 12 211 
;>11 [} /\01 f·\( J@ P $APIEXI 1():2? 1() 21) 12: 2LI F '2: 211 

'. [)A@ I f·\( )(~S $APrEXT 10:25 10 25 F 12: 211 F 
llj1)(lIl11 nA(3) I f'I()GI,\( $APTLXI 12:24 
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( 17) 

;?() DA@IHl@N $APTlXl 10: 26 HI 26 12:25 F 
~) ~) DA@lt·II@P $APIEXT 10: 26 10 26 12:25 F 12:25 

() [)A@1I-11@S $AP I EXT 10:26 10 26 F 12:25 F 
;~ DA@II'I@N $APTEXT 8: 13 8 13 F 

?II DA@T'·I@P $APl EXT 8: 13 r 8 13 
() DA@It-l@S $AP I EX I 8: 13 8 13 F 

1 I [)A@ (({ll@t·l $APIEXI 1 1 : II, 
II DA(!) I ~(ll@N $APTEXT 11: II, F 11 : II, 

?U DA@IRQ@P $APTEXl II : 14 F 11:1I~ 
II [)A@IHQ@S $APTEXT 11 : 1 I, F 11 : 14 

11 [)A@lJNS@f.1 $APT EXl 6: 16 F 10: 19 
II DA@lIf~S@N $APIEXT 6: 16 F 6: 16 10: 19 F 10: 19 

~)lJ DA@LJNS@P $APTEXT 6: 16 r 6: 16 10: 19 F 10: 19 
() OA@LJNS@S $APfEXr 6: 16 r 6: 16 10: 19 F 10: 19 

211 DARSPAR $APTEXT 7: 17 
OX DCCB 3: 15 [) 6:33 
0"< DDALGETA 5:29 0 5:29 
') DL@lYP@N $APTEXT 6: 8 6: 8 F 7: 18 7: 18 F 

27 OL@IYP@P $APIEXT 6: 8 F 6: 8 7: 18 F 7: 18 
() OL@TYP@S $APTEXT 6: 8 6: 8 F 7: 18 7: 18 F 
ox. OS 3: 16 0 5:28 
1 DSI"SOD19 $APTEXT 6: 11 7:20 
'") DSI\$DD29 $APTEXT 6: 11 7:20 L 

OX DSUf.1 5:30 [) 5:30 
(IX DY 3: 17 0 I,: 10 I~ : 15 10: 11 
flX DZ 3: 18 D 4 : 6 10: 12 
() >< EI 3: 19 D 5:31 
(lX EI'ISG I Of' 5:32 0 5:32 
IP( ESWf> I, : 1 1 0 I,: 11 

21 F$HDAL $APTEXT 5: 13 
311 rSSEND $APTEXT 7:28 

I P( HGLI 4: 7 0 I,: 7 
() '<. HPIIT 10: 13 0 10: 13 
1 L DV$L3I·m $AP1EXl 6: 1,1 
2 \ DV$DSK $AP TEXl 7 : 1 

;'(l L [)V@(y'@N $APTEXT 6:38 6:38 F 
(I L INOI Y@P $AP I EX T 6:38 r 
II UJV('I yeS $AP1 EXI 6:3B 6 38 F 
1 '-IC$r·IS I I () $APIEXI 5: 8 6 21 12:30 
U r'IIOf> $APrEXT 6:20 13 23 
()\ OSCI)fJI 1 : I, 0 1 I, 

11 ovcNWI·1(!'N $APT EX T 1 : I, 
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(18 ) 

(lVc" I ) PC'N SAP ITXT 1 : II 
I) prSHUIi SAPIExr II: 25 7: 11 

11 f'lJ j(;lCl kN·1 SAPI EXT 1 1: 38 
6 I'll [GCII(jlN SAPIEXT 11 : 38 

1" PI) IOCIiGS SAPIEXT 11:38 11 : 3B F 
3 I'lJ IOI'N@T'1 SAPIEXl 11: 37 
') Plll@f'NON SAplEXl 11 : 37 1 1 : 37 F ( 

II) I'U Il'f'NOS SAPfEXT 11: 37 11:37 F 
11)/1 I\OSBf.1XO SAPIEXT II: 22 
121 I,Q$DllII9 SAP 1 E Xl 6: 12 13:32 
WI HqSflfSk SAPfExr II: 211 7:21 13:33 

11 SI·l@f S 1 (ilr~ SAP r EXl 1 : II 
SI·I@NPH0'I~ SAPIEXT 1 : II 

u IIIScrlU" SAP lEX r 8: 111 
?ll 11'I@F\/()CN SAPfEXT 8:20 8:20 F 

ll·,@r\/()@p SAP rEXT 8:2U 8:2() 
(J II·l@F\/IJ@S SAPTEXT 8:20 8:20 F 

?o I 1'1@ f \/ 1 (ilN SAPfExr 8:21 8:21 F 
? 1 I'\(-;JI \/ I@P SAP1EXT 8:21 F 8:21 
() 1 I·l@f \11@S SAPrrXI 8:21 8:21 F 

~) () 1 1·1l-;J I 0 P@N SApTEXf 9: 1 9: 1 F 
~) rl'I@IOf'@f> SAPI EXT 9: 1 9: 1 
(I I I·lll' I () I'(:;S SAf'lEXT 9: 1 9: 1 F 

?O f I·l@l H()@t~ SAPTEXI 8:32 8:32 F 
3 I I·l@l l·l0@ P SAPfEXT 8: 32 r 8:32 
(J 11'1@1 f.1IHi'S SAPTExr 8: 32 8:32 F 

2() Jr.IOI1-11QN SAPI EXT 8:33 8: 33 r 
'I 11·I@LHI@P SAPTExr 8:33 8:33 
() 1 H(~L 1·ll@S SAPTEXT 8: 33 8:33 F 
') \{ I () I' SAPlfxr 5: 9 

SiT·mOL qUALIFIEH IS cor", 
](11 SC()IlSI 6: 12 D 6: 12 F 6: 12 6: 16 0 6: 16 F 6: 16 "1 : 17 0 7: 17 F 

7: 17 1: 21 () 7:21 F 7:21 13: 19 0 13: 19 F 13: 19 13:20 0 
13:20 F 13:23 D 13:23 r 13:33 0 13:33 F 13: 33 

Il'd, SI< [ (;()I<C 2: 15 () 2: 15 r 2: 16 2: 16 0 2: 17 2: 17 [) 2 18 2 18 0 
2: 19 2: 19 [) 2:20 2:20 0 2:20 F 2:21 2 21 0 2 22 
2:22 () 2:23 2:23 0 2: 21t 2: 211 0 2:25 2 25 0 2 26 
2:26 () 2:26 F 2:27 2:27 0 2:28 2:28 0 2 29 2 29 0 
2:3U 2: 3() () 2:31 2:31 D 2:31 F 2:32 2 32 [) 2 33 
2:33 () 2: 3/1 2: 3/1 D 2: 35 2:35 0 2:36 2 36 0 2 37 
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Qua I if i e r: COEM ( 19) 

2:37 [) 2:38 2:38 D 2:39 2: 39 0 2: LIU 2:40 0 2:41 
2: It 1 D 2: tl2 2:112 0 3 : 1 3 : 1 D 3 : 2 3 : 2 0 3 : 3 
3 : .3 D 3 : 4 3 : 4 0 3 : 5 3 : 5 0 3 : 6 3 : 6 0 3 : 7 
3 : 7 D 3 : 8 3 : 8 0 3 : 9 3 : 9 0 3: 10 3: 10 0 3: 11 
3: 11 0 3: 11 F 5: 13 7:28 

0 %NP 1 : 4 2: 31 0 
LI3n %P 1 : L, 2:31 0 2: 31 
111 () ~,S1 2: 15 2: 16 D 4: 17 5:26 6: 8 6: 12 6: 16 6:17 

6:25 7: 17 7: 18 7:21 7: 2 L, 7:25 7:26 7:27 
7:28 8: 13 8: 18 8: 19 8:20 8:21 8:23 8:24 
8:29 8:30 8:32 8:33 9: 1 10: 18 10: 19 10:20 

10:21 10:22 10:23 10:24 10:25 10:26 10:27 10:28 
10:29 10:30 10:31 10:35 11 : 14 11 : 21 11 : 39 11: 40 
12 : 2 12 : 3 12 : LI 12 : 8 12 : 9 12: 12 12: 15 12: 21t 
12:25 13: 19 13:20 13:21 13:22 13:23 13: 21t 13:25 
13:26 13:27 13:28 13:29 13:30 13:33 

II 11 %S2 2: 15 2: 17 D 
1/12 %S3 2: 15 2: 18 D 
413 %SLI 2: 15 2: 19 D 
1/14 %S5 2: 15 2:20 D 
1/15 % T 1 2:21 D 10: 33 10:41 11 : 17 13: 12 
1/16 %T2 2:22 [) 10:33 13: 12 
1117 %13 2:23 D 10:33 13: 12 
LI20 %[4 2: 2L, [) 

1/21 %15 2:25 D 
1122 %T6 2:26 D 
1123 %\11 2:27 0 LI: 1 7 4:20 4:22 6: 8 6: 11 6:25 6:28 

6:33 6:34 6:35 6: 38 6:41 7: 1 7: 18 7:20 
7:24 7:27 8:13 8:20 8:22 8:29 8:31 8: 32 
8: 36 8: 38 10:20 10:21 10:34 10:35 10:39 10:41 

10:42 11 : 21 11 : 23 11: 24 11 : 27 11:35 11:36 11 : 37 
11 : 38 11: LIO 13:24 13:25 13:26 13:28 13:30 13:32 

11211 0/,)12 2:28 D 7: 25 7:26 8:21 8:22 8: 30 8:31 8:33 
8: 38 10: 110 10: LI1 11 : 2 11 : 3 11 : 9 11 : 15 13:27 

13:29 
1125 1 2:29 [) 

1126 2: 3U D 
LI27 ,~I·' ~> 2: 31 D 
:>00 BIGIJISI< 7 : 2 10 9 [) 

1135 m·IL 2:37 0 8 19 8:22 8: 21t 8: 31 8:38 
BII 81-11< 6: LI2 8 12 0 
113 11 Bt·llJ 2: 36 0 8 18 8:22 8:23 8: 31 8:36 8: 38 
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qua I i fie r': CDE,., (20) 

[) CtHH II: LI D 5: 1 II 13:36 
Ilr) :) COlJNI 3 : 9 D 11 : 9 1 1 : 11 1 1 : 1 II 11 : 31 13: 14 
11 113 cPt 3 : 1 [) 10:26 12: 2~) 12:26 
IIII? cPU 2: 112 D 10:25 12: 2/1 12:26 
115 11 CY I 3: 10 [) lU:27 12 : 2 13: 5 
II.W [)At 2:32 [) 4: 15 II: 17 5: 13 5:26 5:28 6: 8 6: 12 

6: 16 6: 17 6:25 7: 17 7: 18 7:21 7: 21~ 7:25 
7:26 7:27 7:28 8: 13 8: 18 8: 19 8:23 8: 2 1-t 
8:29 8: 30 10: 11 10: 19 10:2U 10:21 HI:25 1U:26 

10:27 1():28 10:29 1 U: 30 10:35 11 : 14 11:21 11 : 39 
1 1 : 110 12: 2 12 : 3 12: II 12 : 8 12: 9 12: 12 12: 15 
12: 2/1 12:25 13: 12 13: 19 13:20 13:21 13:22 13:23 
13: 21~ 13:25 13:26 13:27 13:28 13:29 13:30 13:33 

lIn lleB 2: 35 D 6: 35 6: 38 8:20 8:21 8:32 8:33 9: 1 
10: 12 1 U: 18 10:22 10:23 10: 21, 10:33 

11 ~) U lSI, 'I: 21 6: 7 D 
115 ~) [X II~A 3: 11 D 11 : 15 12: 11 12: 18 
1132 ~c 2: 31, D 5: 8 5:26 6:21 9: 2 12:30 
11 111, II [All 3 : 2 [) 10:28 12 : 3 13: 1 13: 4 
I,:) 1 IUP 2:33 f) 5 : 9 5: 31 6: 17 9: 1 11 : 37 11 : 39 
1,111 I IS f 2: I~ 1 [) 10: 2/1 11 : 35 
11111) uw 3 : 3 [) 10:29 10:39 13:21 
114{) LNI 3 : 'I 0 HI: 30 10: 110 13:22 
1131 r'1A>,ittAD 2:39 0 10:22 13 : 3 
1IIIfl r·1;\XSE C 2: 110 [) 10:23 12: 111 
113h NIH., 2:38 D 1 n: 18 10: 19 1 1 : 2 11 : 3 11 : 11 11 : 23 11 : 21, 

12:37 
II')? UflSlf 3 : 8 [) 11: 27 1 1 35 12: 35 12:38 
11')1 SI(;101\ 3 : 7 [) 11: 22 1 1 25 12: I, 12:39 12: '12 

') ~) SEND 5: 11 D 6:22 9 3 
;' 3'j SOS 6:29 6: 36 7 16 D 8: 14 8:37 8: 39 10:32 10:42 

~) 1 I APF II: 23 5: 7 D 
6 I I f~At~S'" I I 5: 12 5:25 D 12 31 

I,')f) \/I)SI 3 : 6 [) 1 1 : 1 11 4 11 : 8 11 : 17 12 : 9 
III1 i \/DSIJ 3 : 5 D 11: 16 1 1 17 12: 8 
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( 1 ) 

(I OVLHLAY CLOCK CLOCK.4 

CO~lt-l[N T 'Copyright (C) Cr'ay Research, Inc., 198 Lt' OVERLAY 



CI ()Ch 
(hI',' I ,1y Cl (lCh 

6 <macr'o> 
111U %S1 
LI 11 %S2 
1/12 %S3 
1/13 %SL. 
1/14 %S5 
1/15 %T1 
//16 %f2 
1/17 %T3 
/120 %14 
1/21 %f5 
LI22 %T6 
1123 %H1 
1/211 %W2 
1125 %W3 
1126 %WI~ 
1127 %W5 
I~ 30 lOP 
431 DA 
1/32 DB 
1133 DC 
113 11 MA 
1,35 NU 
/136 r'lC 
1137 ND 
II/I () NE 
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Block: CLOCK Qualifier: CLOCK (2) 

***************** 
* 

k*************************************** 
* 

* CLOCK: 
* Demon overlay activated at one second intervals. Used 
* to deselect disks which are not in use and are sti II 

* 
* 
* * reserved by the lOP disk software. Disks which have had * 

* no activity in last second are deselected. * 
* * 
************************************************************** 

REGDEFS ,,( IOP,DA,DB,DC,MA,MB,MC,MD,ME) 
EQUALS $REGORG 
EQUALS $HEGORG 
EQUALS $HEGORG 
EQUALS $HEGORG 
EQUALS $REGORG 
EQUALS $REGORG 
EQUALS $REGORG 
EQUALS $HEGORG 
EQUALS $REGORG 
EQUALS $REGORG 
EQUALS $REGORG 
EQUALS $HEGORG 
EQUALS $REGORG 
fQUAlS $REGORG 
EQUALS $REGORG 
EQUALS $HEGOHG 
EQUALS $HEGORG 
fQLJALS $HEGORG 
EQUALS $REGORG 
EQUALS $HEGOHG 
EQUALS $HEGORG 
EQUALS $HEGORG 
EQUALS $HEGORG 
EQUALS $HEGORG 
EQUALS $REGORG 

EXT %CLKL 
EXT %"SIUZA 
EXT %IISLBZB 
EXT %HSUBZA 

CLOCK.5 
CLOCK.6 
CLOCK.7 
CLOCK.8 
CLOCK.9 
CLOCK.10 
CLOCK.11 
CLOCK.12 
CLOCK.13 
CLOCK.14 
CLOCK.15 

$I~EG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$HEG 
$REG 
$HEG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 

CLOCK.17 
CLOCK.18 
CLOCK.19 
CLOCK.20 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



CLOCk 
OVP" 1 <ly (;IOCK 

EXl 
EXT 
EXT 
EXT 
EXf 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXl 
EXT 
EXf 
EXT 
EXT 
EXT 
EXT 
EXT 
EXl 
EXT 
EXT 
EXT 
EXT 
EXT 

%HSUBZB 
%IDLEL 
%IDLEU 
%IOLMXL 
%IDLMXU 
%LSPO 
%r-1SLBZA 
%MSI.BZB 
%'-1SlIBZA 
%NSUBZB 
%NYID 
%OLDMXL 
%OLDNXU 

%fENIHS 
%T IME 
D$DLIDEM 
DAY 
DCCB 
DEMONS 
DT 
EC$TIME 
Elf 
EI 
IIOUR 
NATX 
MINUTE 
NONTH 

RfCQUE 
SECOND 
SYNCUP 
YEAR 
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Block: CLOCK Qual ifier: CLOCK (3) 

CLOCK.21 
CLOCK.22 
ClOCK.23 
CLOCK.2LI 
CLOCK.25 
CLOCK.26 
CLOCK.27 
CLOCK.28 
CLOCK.29 
CLOCK.30 
CLOCK.31 
CLOCK.32 
CLOCK.33 
CLOCK.34 
CLOCK.35 

R13739AD.1 
CLOCK.36 
CLOCK.37 

R13739AD.2 
R13739AD.3 

CLOCK.38 
CLOCI<.39 
CLOCIC l~O 
CLOCK.41 
CLOCK.42 
CLOCK.43 
CLOCK.44 
CLOCK.45 
CLOCK.l,6 
CLOCK.47 
CLOCK.48 



CI ()Ch 
()V\~ t'l ily CIOCh 

113U 
1 1 3 (l OUOOOO 
1131 000040 
1132 000035 
1133 000040 
1 1 31t 000037 
1135 00U040 
1136 OUU037 
1 137 OOOOI~O 
11110 000040 
1 1/1 1 000037 
11112 000040 
11113 000037 
111111 nOOnllO 

6 U02000 000000 
J() 01 11000 /OOO()O() 02111110 

0301110 024 11311 
1') <macro> 
21 <nwc 1'0> 
~) /1 <m(lcrn> 
31) ()2L1112 11 
') 1 020 113 11 021111?3 
33 U3011311 024 LI3 11 
3 ') U2U l12 11 112('()3 
'J / <macro> 
'in O(J3unn 
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Block: TABLE Qual ifier: CLOCK (4) 

BLOCK TABLE 
***************************. ~***************************************** 

MTBLE 

* * MONTH TABLE 
,If-

* 
0 
0' 32 
0'29 
0'32 
0'31 
0' 32 
0'31 
0'32 
D'32 
0'31 
D' 32 
D'31 
0'32 

BLOCK * 

.JANUARY 

. FEBRUARY 

.MARCH 

.APRIL 

.MAY 

.JUNE 

.JULY 

.AUGUST 

.SEPTEMBER 

.OCTOBER 

. NOVEMBER 

.DECEfv1BER 

************************************************************************ 

* * CHECK FOR EVENT TIMEOUTS 
* 
I = n 
R!MA = (RTCQUE) 

$UNTIL (R!MA = RTCQUE) 
$PUNflf (R!MA = 0) 
fLOSUB 1, TMR@TM,R!MA 
R!%W2 == A 
R! %H 1 ,~ I<! fvlA 
H!MA = (R!MA) 
H = TIMEOUT, R!%W2 0 

$EN[)TIL 
I :.:: 1 

.TIMER QUEUE 

.UNTIL SCANNED 
· IF 0 LINK ENCOUNTERED 
· DECREr-1ENT T I r-1E 
.SAVE RESULT 
.ENTRY ADDRESS 
.NEXT LINK 
· 1FT I MEOUT 

CLOCK.50 
CLOCK.51 
CLOCK.52 
CLOCK.53 
CLOCK.54 
CLOCK.55 
CLOCK.56 
CLOCK.57 
CLOCK.58 
CLOCK.59 
CLOCK.60 
CLOCI<.61 
CLOCK.62 
CLOCK.63 
CLOCK.64 
CLOCI\. 65 
CLOCK.66 
CLOCK.67 
CLOCK.68 
CLOCK.69 
CLOCK.70 
CLOCK.71 
CLOCK.72 
CLOCK.73 
CLOCK.7 Lt 
CLOCK.75 
CLOCK.76 
CLOCK.77 
CLOCK.78 
Cl oCle 79 
CLOCK.80 
CLOCK.81 

CLOCK.82 
CLOCK.83 
CLOCK.8 It 
CLOCK.85 
CLOCK.86 
CLOCK.87 
CLOCK.88 
CLOCK.89 
CLOCK.90 



ClOCK 
Ove r I ay CLOCk. 

l~ 1 
Lt? 

1~5 
III 
50 
52 

5? 

60 
61 
72 
73 
7L~ 
76 

100 

1(JO 
100 
102 
104 
106 

107 
1 11 
113 
115 

026000 
<mac ro> 

010000 
<mac ro> 
<macro> 
<mac ro> 

<macro> 

070020 
<macro> 

070006 
<macro> 

020000 
020000 

<macro> 

020000 
020000 
010000 
024000 

020000 
020000 
010000 
02 LJOOO 

024000 

024000 
024000 

024000 
024000 
024000 

021JOOO 
024000 
021WOO 

STILLBIG 
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Block: CLOCK Qual ifier: CLOCK (5) 

*" *" CHECK FOR 1 SECOND INTERVAL 
*" 
R!%TENTHS = R!%TENTHS + 1 
SIF (A = 0'10) 

R!%TENIHS = 0 
SELSE 

PKERN ESWP 
SENDIF 

*" *" MAINTAIN CPU IDLE TIME STATS 
*" 
SIF (R!%IDLMXU > R!%IDLEU) 

P = STILlBIG 

.UPDATE TENTHS OF A SECOND 

. IF 1 SECOND EXPIRED 
.»»> 0 

.CLEAR 

.RELEASE CONTROL 

.««< 0 

. IF CURRENT MAX IS STILL MAX 
.»»> 0 

SELSEIF (R!%IDLMXU = R!%IDLEU) AND (R!%IDLMXL >= R!%IDLEL) 
P = STILLBIG 

SELSE .NEW MAX IDLE 
R!%IDLMXlJ R!%IDLEU .SET 
R!%IDLMXL = R!%IDLEL 

SENDIF 
.««< 0 

*" R!%OLDMXU = R!%IDLEU .SAVE LAST INTERVAL 
R!%OLDMXL = R!%IDLEL 
R!%IDLEU 0 
R!%IDLEL = A 

.RESET INTERVAL KEEPER 

*" *" MAINTAIN HSP/MOS CHANNEL TRANSFERS 
*" 
R ! %1,1SUBZB 
R! %1-1SLBZB 
R!%MSUBZA 
R!%MSLBZA 

R!%MSUBZA 
R!%MSLBZA 
o 
A 

.TRANSFERS FOR LAST SECOND 

.RESET FOR NEXT SECOND 

CLOCK.91 
CLOCK.92 
CLOCK.93 
CLOCK.94 
CLOCK.95 
CLOCK.96 
CLOCK.97 

SIF 
CLOCK.98 
CLOCK.99 
CLOCK.l00 
CLOCK.l0l 

SENDIF 
CLOCK. 102 
CLOCK. 103 
CLOCK. 104 
CLOCK. 105 
CLOCK.106 
CLOCK. 107 

SIF 
CLOCK. 108 
CLOCK. 109 
CLOCK.ll0 
CLOCK.lll 
CLOCK.112 
CLOCK.113 
CLOCK. 11 1.J 

SENDIF 
CLOCK.115 
CLOCK.116 
CLOCK.117 
CLOCI'.118 
CLOCK.119 
CLOCK.120 
CLOCK.121 
CLOCK. 122 
CLOCK.123 
CLOCK.124 
CLOCK. 125 
CLOCK.126 
CLOCK. 127 
CLOCK. 128 



LI Ur: h 
(J,t'I'litY CIOCh 

1L 
1 ;~ (I 

12? 
1?11 

121) 
130 

132 
135 
136 
111? 

1112 

1') 3 
1 r} I) 

1'-} 1 

lG? 

1 i 1 
1 i 3 
1 i ') 
1 1 i 
;'('1 

d20UUO 
020UU() 
Ulonoo 
021~nO() 

<mac 1'0> 

<rna C 1'0> 

024001l 
02 11unu 
02 110()() 

014000 /1777 n 
072543 

<mac 1'0> 
<rn(lc 1'0> 

<mac 1'0> 

0100UO 021wUO 
01()OOl 024 1130 

<rna c 1'0> 

<rn:IC 1'0> 

(JI)~~()OO O()()()(JU 
(I~OI130 02 11000 
()1()027 0211000 

iliac ro> 
O;'()1130 013U()1 

02/1430 

(15 11000 

* 
* 
* 
* 
* 
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Block: CLOCK Qua I ifier: CLOCK (6) 

R %IISlJl3ZB 
R %IISIBZB 
R %HSUBZA 
R %HSLBZA 

* 

R! %IIS. 
R! %HSLb"j\ 
o 
A 

.HSP TRANSFERS LAST SECOND 

.RESET FOR NEXT SECOND 

* CllfCk FOR CPU llMEOUT 
* - GET REPORT TO OPERATORS CONSOLE 
.)1-

GET A,CPO@IO,R!%LSPO 
SIF (A II 0) 

H! lOP = 0'177777 
R = NOBEAr 

.CHECK FOR CHANNEL TIMEOUT 

. I rYES 
.»»> 0 

• INDICATE CPU TIMEOUT 
.TELL THE WORLD 

SlOHE O,CPO@TO,R!%LSPO 
SENDIF 

.CLEAH 

.««< 0 

rtle MIOP polls each configured lOP every minute. It sends 
a warning mess<'lge to tile operator if a given lOP does not 
respond in the subsequent one minute interval. The poll 
bits set by this routine are cleared by the interrupt handler 
when a response is received. 

SIF (R!%MYID 

R!%CLI(L = 0 
R! lOP = 1 

SUN TIL ( R! lOP = 4) 

MIOP),AND,((SECOND) = 0) .Every minute 
.»»> 0 

.Reset mi I I isecond clock 

.Until all lOPs polled 

SIF ((R! lOP + MATX) II 0) .If lOP is configured 

I 0 
R!EI = H! lOP 
H! Ell c. ~lSSYNCH 
RKERN E~lSG I OP 
B ::-: H! lOP - 1 

.»»> 

.Send pol I mess<'lge 

CLOCK.12 
CLOCI(. 13L 
CLOCK.131 
CLOCK.132 
CLOCK.133 
CLOCK. 13 11 
CLOCK.135 
CLOCK. 136 
CLOCI(. 137 
CLOCK.138 
CLOCK. 139 
CLOCK.lI10 

S IF 
CLOCK. 11~ 1 
CLOCK.1112 
CLOCI<.1113 
CLOCK. 11111 

SENDIF 

CLOCK. 11-l6 
ClOCK.147 
CLOCK. 1118 
CLOCK. 1119 
CLOCK. 150 
CLOCK.151 
CLOCK.152 

SIF 
CLOCK.153 
CLOCK.154 
CLOCK.155 
CLOCK.156 
CLOCK.157 
CLOCK. 158 

Sir 
CLOCK.159 
CLOCK.160 
CLOCK.161 
ClOCK.162 
CLOCK.163 



CIOC~ 

OVP.I' I Cly CIOC~ 

204 010001 04500U 02 /,1,23 
207 014000 /000000 021,410 

030410 02442L, 
211, <macro> 
225 003000 
226 020423 0211,21, 024410 

010000 023 1'10 1134 L,5 
2 31~ <mClcro> 

234 026430 
235 <macro> 
236 <macro> 

236 <macro> 

2/,1 014000 /000000 024410 
036410 

2/15 <mac ro> 

250 014000 /000000 02LII,10 
010000 034410 

255 01 1tOOO /000000 021,1110 
036410 

261 <macro> 

267 <macro> 
31l1) <macro> 

305 014000 /OOn()O() 02 /,410 
030410 

311 <mClcro> 

31 11 01 1,000 /000000 021".10 
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Block: CLOCK Qualifier: CLOCK (7) 

R! %W1 = 1 < B 
R!%W2 = (SYNCUP) 

.Set mask for given lOP 

OR R!%Wl,R!%W2,«SYNCUP)) .Set pol I bit for this lOP 
1=1 
R == NOBEAT, 0 # R!%W1 & R!%W2 . If no reply to previous 

$ENDIF 

R! lOP R! lOP + 1 
$ENDTIL 

.««< 1 

$ENDIF 
.««< 0 

* 
* UPDATE TIME AND DATE 
* 
$1 F (R!%MYID = MIOP) · If MIOP only 

.»»> 0 
(SECOND) = (SECOND) + 1 . SECOND 

$IF (A == 0'60) .MINUTE? 
.»»> 1 

(SECOND) 0 .CLEAR SECONDS 

(MINUTE) (MINUTE) + 1 · INCREMENT MINUTE 

$IF (0 = A & 7) .8 MINUTE INTERVAL 
.»»> 2 

CREATE CLKSNC · SYNC SYSTEM WITH DAY CLOCK 
$ENDIF 

.««< 2 
A == (MINUTE) .RESTORE A 

$IF (A = 0'60) .HOUR? 
.»»> 2 

(MINUTE) = 0 .CLEAR MINUTES 

CLOCK.164 
CLOCK.165 

CLOCK. 166 
CLOCK. 167 
CLOCK. 168 

CLOCK.169 
$ENDIF 

CLOCI<.170 
CLOCK.171 
CLOCK. 172 
CLOCK.173 

$ENDIF 

CLOCK.175 
CLOCK.176 
CLOCK.177 
CLOCK. 178 
CLOCK.179 

$IF 
CLOCK. 180 

CLOCK.181 
$IF 

CLOCK. 182 

CLOCK.183 

CLOCK. 184 
$IF 

CLOCK.185 
CLOCK. 186 

$ENDIF 
CLOCK.187 

CLOCK. 188 
$IF 

CLOCK. 189 
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()'<,I'I'liI:" CIOCh. Block: CLOCK Qua I if i e r: CLOCK (8 ) 

,10UOO 03 Lt1t111 
3;' 1 01 '-WOO /OOOO()() ()2 11/11 U (HOUR) (HOll", + 1 · I NCHEMENT HOUR CLOCK.19U 

036/~ 1 U 
3?r) <mClC 1'0> S IF (A 0'24) .DAY? CLOCK.191 

.»»> 3 SIF 
)) () o 1/WOO /OOUOU() ()2 1ILI10 (HOUR) -- 0 .CLEAR HOURS CLOCK.192 

010000 03 Lt410 
) ,)') U 1 LIOOO /OOOllOO 02 /tLt 1 0 (DAY) = (DAY) + · INCREMENT DAY CLOCK.193 

036410 
31,1 <mac 1'0> SIF (A > D'28) .MONTH? CLOCK. 19 /t 

.»»> 4 SIF 
31, (' 014uOO /OOUllOO 02111t 1 0 DC ( DAY) . SAVE DAY CLOCK. 195 

03U410 021~113.) 
3 ')11 o l l l000 /ooouon u24410 D/\ MTBLE + (MONTH) + R!%B .TABLE LOOK UP CLOCK.196 

o 11WOO /001130 ()32/~ 10 
022000 02 111131 

364 030431 024431 DA = ( DA) .ENTRY CLOCK.197 
3(,6 <mac ro> SIF ( (MONTH) = 2 ) . FEBRUARY? CLOCK.198 

.»»> 5 Sir 
3 ?') o 111000 /OOO()OU ()2Ll l ll0 DB = (YEAR) & '7 .LEAP YEAR? CLOCK.199 

030410 0110()7 U2 11432 
II! I '3 <mClC ro> $IF (DB -- 0) OR (DB = II) .YES CLOCK.200 

.»»> 6 SIF 
1111 026431 DA = DA + 1 .LAST DAY +1 CLOCK.201 
Ill? <mac ro> $ENDIF CLOCK.2U2 

.««< 6 SENDIF 
111 ? <lilac ro> $ENDIF CLOCI(.203 

.««< 5 $ENDIF 
Ill? <mac 1'0> $IF ( DA DC) · IF MONTH CHANGED CLOCK.20 LI 

.»»> 5 $IF 
1116 014000 /OOOUCJ() U2 /11110 (MONTH) (MONTH) + 1 CLOCK.205 

0361t 10 
I,;)? 01Ijfl()U /OO()OUO ()21~1,10 (DAY) .DAY CLOCK.206 

fll()UOl 031~lll n 
II? 1 <llIilC ro> $ENDIF CLOCI\.20'7 

.««< 5 $ENDIF 
II,', <"Jill: ro~' $1 F ( (MONnl) D' 13 ) .YEAR? CLOCI\.208 

.»»> 5 $IF 
II ,h o 111ll()() /OUlIUUU ()?lll,l n (MONTH) = 1 .JANUARY CLOCK.209 

01()()Ol {)3 11111 () 
I,ll " 014000 /O()()O()o ()?111,10 (YEAR) = (YEAR) + CLOCK.210 

()161110 



CLOCk 
Ove I' I ety CLOCh 

1I1I 7 

II~) 7 

457 
5t)() 

5(H) 

S()3 
505 

5U5 
510 
510 
512 
513 
513 
5111 

014UOO /OOOUUU U24410 
030410 013144 103003 
010000 03 1J410 

<macro> 

<macro> 

<mac 1'0> 

<macro> 

<macro> 

<macro> 
<rnClcro> 

<macl'o> 

<macro> 
<metcro> 

014000 /000000 024434 

030 1!3402 1!/135 
103013 

U2G 1nl! 
01 11000 /000000 012020 
021.,! 10 020

'
!3 11 1123 1110 

107012 

NXTDK 

f>10HE 
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Block: CLOCK Qualifier: CLOCK (9) 

(YEAR) = 0, (YEAR) = D'100 .FLIP CENTURY 

$ENOIF 

$ENDIF 

$ENDIF 

$ENDIF 

$ENDIF 

* WRITE TIME AND DATE TO MOS - NO WAIT 

MOSW 0,R!%TIME>2,R!%TIME,2,NOWAIT 
$ENDIF 

* * DE-SELECT INACTIVE DISKS 
* 
$IF (R!%MYID 

PKERN ESWP 
$ENDIF 

MA = DCCB 
-II-

ME3 == (MA) 

MIOP) 

P = DONOW, A # 0 
* 

.NOT IN MIOP 

.Disk Control Blocks 

.First pointer' 

.Channel exists 

MA = MA + 1 .Next channel 
P = NXTDK, MA # DCCB + 20 .End of table? 

* Exit to idle loop 

.««< 5 

.««< 4 

.««< 3 

.««< 2 

.««< 

.««< 0 

.»»> 0 

.««< 0 

CLOCK.211 

CLOCK.212 
$ENDIF 

CLOCK.213 
$ENDIF 

CLOCK.214 
$ENDIF 

CLOCK.215 
$ENDIF 

CLOCK.216 
$ENDIF 

CLOCK.217 
CLOCK.218 
CLOCK.219 
CLOCK.220 
CLOCK.221 

$ENDIF 
CLOCK.222 
CLOCK.223 
CLOCK.224 
CLOCK.225 
CLOCK.226 
CLOCK.227 
CLOCK.228 

$IF 
CLOCK.229 
CLOCK.230 

$ENDIF 
CLOCK.231 
CLOCK.232 
CLOCI<' 233 
CLOCK.234 
CLOCK.235 
CLOCK.236 
CLOCK.237 
CLOCK.238 

CLOCK.239 
CLOCK.240 

1 



II UCh 
( l\, ( ~ I' I ;1:-' (: I ()Ch 

I);) ) <flI<iC I'(» 

~)?I) DONOW 
');)(.> 03(llnr) 1 n 7n 13 

I)? i U201135 012U01 U?Ltlt 10 
030 ltl0 01')000 /lunooo 
02 111t36 

J3() 02C)lt 36 10702Lt 
[)Ip) 020lt 3 '> 012UU7 ()2 1t1t 1 0 

030 l t10 0150nu /()It()OOO 
024 Lt36 

')It 7 103010 
[)[)() 0211ln '> 012007 02 111110 

()14000 /O4000() ()3~)410 
')1)6 o 71OLI3 
') ') 1 DSICT 

r) ') 1 nn20UO oononu 

')() 1 <maclo> 
57U U13001 lD2U32 
[) /2 020436 013UO? lU2027 
') ? I) () 11,000 /OOO()(HI I) 16000 

/OOOlJOO 02l~lt36 
61,2 030lt36 
01 )) <mac ro> 

(; II I) <mdcro> 
() 1 () n20435 02IH)()() 
(;~) ( I <[lJCl C 1'0> 
(')r") ), , <rnilcro~ 

/ ',r") ) ( ( 1)7111l7 

(,) .) DDBEl 
1';)£) (l~~nI135 () 1 21)() 1 IJ2 111t 1 0 

03U I,1U 011117 1);->I,ln 7 
() '3 1 (I 11'()1 II) /0077 7 1 ()2/14 110 
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Block: CLOCK Qualifier: CLOCK (10) 

PKlRN ESWP .Exit 

-It 

P = MORE, (MB) # 0 .Channel busy, don't deselect 
ERHIF DI<@SEL@P,NE,DD@CHN .Keep these fields the SClme 
NC = (MB + DD@CHN) & 100000 .Check selected bit 

P = NORE, MC # 0 .Not selected? 
MC = (MB + DD@CHN) & II()OOO .Flag cleClred by OK int answ.? 

P = DSLCT, A # 0 .Any interrupts in last second? 
( M B + 0 D@CH N) = (M B + 0 D@CHN) + 400 DO . F I a g for I 0 lOt 0 c I ear 

P 
-It 

f.10HE 

-It Deselect R disk channel 
I = () 

.Don't deselect 

ERRIF OK@fVP@P,NE,DB@lVP@P .The fol lowing code won't work 
ERRIF DI\@TVP@S,NE,DB@TVP@S. if these fields are not in 
ERRIF DK@TVP@N,NE,DB@TVP@N . the same place 
GfT R!MC,OK@TVP,R!MB .Check type 
P = DDREL, A = DSK$DD19 . If 0019 
P = DDREL, R!MC = DSK$DD29 . If 0029 
R!MC = O$D4DEM + DEMONS 

A = (R!NC) 
$IF(A#O) 

SlORE l,DKS@UR,R!MB 
R!DT = R!MB 
RK[HN DLIACT 

$ENDlf 

P = MORE 

-It 

MD (f.m + DD@CHN) & 777 

ME 7777 

.Unit release flag 

.DCB add ress 

.Activate D4DEM 

. Next d i sl, 

.Get channel 

. Loop cOllnte r fo r wa i t 

.»»> 0 

.««< 0 

CL OCK. 211 
CLOCK.24£: 
CLOCK.2 113 
CLOCK. 2l~4 

R13739AD.4 
CLOCK.2115 

CLOCK.2116 
CLOCK.247 

CLOCK.2LI8 
CLOCK.249 

CLOCK.250 
CLOCK.251 
CLOCK.252 
CLOCI<.253 
CLOCK.254 

R13739AD.5 
R13739AD.6 
R13739AD.7 
R13739AD.8 
H13739AD.9 
R13739AD.l0 
R13739AD.ll 

R13739AD.12 
R13739AD.13 

$IF 
R13739AD.14 
R13739AD.15 
R13739AD.16 
R13739AD.17 

$ENDIF 
R13739AD.18 
R13739AD.19 
R13739AD.20 

CLOCK.255 

CLOCK.256 



ClOCk-
Ovt~" I ay CLOCk-

63 11 
636 
637 
6 II!) 
6111 
6111 
6112 
611:1 
61111 
6116 
650 
652 
65 11 
65 11 
6~)5 
656 
657 

670 

676 
677 

7( )() 
7UO 
7?() 

721 
7?1 

020437 05
'
100n 

166000 
010000 
161000 

003000 
012010 
027

'
140 

020440 102007 
002000 oooono 
020437 054000 
01~2000 104012 

160000 
000000 
167000 
0201135 012007 
0301110 015000 
016000 /100000 
020435 012001 
014000 /177777 
003000 
0711611 

<macro> 
n010no 

02()1123 021lUOII 

02 11410 
/037777. 

U3 11410 
02 111,10 
03 11410 
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Block: CLOCK Qualifier: CLOCK (11) 

DKWAIT 

DKCLRR 

B = MD 
lOB: 6 
A = 0 
lOB: 1 
* 
1=1 
A = A + 10 
ME = ME - 1 
P DKCLRR, ME = 0 
I 0 
B = MD 
P = DKWAIT, lOB # DN 
-!I' 

lOB: 0 
PASS 
lOB: 7 

.Channel 
· Turn off interrupts 
· Dese I ect 
· Send 

· A I low i nts 
.Count down 
.Clear chanl and go if deselect fai Is 

.Channel 

.Finished? 

.Turn on ints 
(MB + DD@CHN) (MB +DD@CHN) & 37777 + 100000 .Deselected 

(MB + DD@NOW) 177777 .Set to i I legal cyl, head 

I 1 
P MORE 

************************************************************************ 

·It 

* ACTIVATE NOBEAT ACTIVITY 
* - MD CONTAINS PARAMETER TO PASS 
* 

NOBEAl * 
CREATE 
EXIT 

* 

NOBEA T , ( R! lOP) 

* PROCESS rlMEOUl or AN EVENT 
* 

T I t-1E"OU r * 
R!EH R!%Wl .TIMER ENTRY ADDRESS 

CLOCK.257 
CLOCK.258 
CLOCK.259 
CLOCK.260 
CLOCK.261 
CLOCK.262 
CLOCK.263 
CLOCK.2611 
CLOCK.265 
CLOCK.266 
CLOCK.267 
CLOCK.268 
CLOCK.269 
CLOCK.270 
CLOCK.271 
CLOCK.272 
CLOCK.273 

CLOCK.274 

CLOCK.275 
CLOCK.276 
CLOCK.277 
CLOCK.278 
CLOCK.279 
CLOCK.280 
CLOCK.281 
CLOCK.282 
CLOCK.283 
CLOCK.2811 
CLOCK.285 
CLOCK.286 
CLOCK.287 
CLOCK.288 
CLOCK.289 
CLOCK.290 
CLOCK.291 
CLOCK.292 
CLOCI<- 293 
CLOCK.294 
CLOCK.295 



LI llt: h 
()Vf' I' I i~y CIOCr, 

(I) t) 

7 hi 

7/2 
173 
I 7 r) 

l(lIlU 
11 I I I r) 

1 () 1 3 

1 () 1 (i 
1()/I) 
1 (1?2 
1 II?(, 

1 ()) 1 
1 (I ~6 
l()IIU 
1 (III? 
1 1)/ I .~ 

<macro> 
<1II<lcro> 
<m[lcro> 

<macro> 

<m<lcro> 

076424 
<m<lcro> 

(l20L~2 3 
<macro> 
<!TIn c fa> 

<macro> 

02UI~21~ 

U3042 Lt 
<m[lcro> 
<!TICl C r'o> 

<m,1 C ro~> 
U20 LI26 
() 3011211 

<mil C 1'0> 
() 7?()IIO 

01301 Lt ()211427 

024 1125 
021t426 

02 11LI2 11 
O?IIII?6 
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Block: CLOCK Qualifier: CLOCK (12) 

UNLINK R!%W1,TMR@ IR@BL 
STORE 0, TN~~@FL, R!~o.'. 
GET R!%W2,TMR@RT,R!%Wl 

***********~************ 
* TRACE * 
* * 
* 1. T I !'vIER ENTRY * 
* 2. TIMEOUT ROUTINE * 
* 3. 0 * 
* 4. u * 
~ 5. u * 
************************ 

.REMOVE FROM QUEUE 

.CLEAR LINK 
· TIMEOUT IIANDLD~ 

KRECORD TF$TMO,(R!%Wl,R!%W2,O,0,O) 

$IF (R!%W2 # 0) 

H = R!%W2 
SELSE 

R!%W5 = R!%Wl - AD@Pl@P 
GET R!%W2,AD@RC,R!%W5 
STORE ECSTIME,AD@RC,R!%W5 

.IF SPECIFIED 
.»»> 0 

.LET IT EXECUTE 

.MUST BE AN ACTIVITY 

.ACTIVITY ADDRESS 

.CHECK FOR EVENT QUEUE 

.SET TIMEOUT RESPONSE 

* IF ACTIVITY TIMED OUT DO TO A POLL FUNCTION 
* THE QUEUE POINTED TO IS A DAL QUEUE RATHER 
* THAN AN ACTIVITY QUEUE 

SIF (R!%H2 # 0) 

R!%H3 = R!%W2 
R!%W4 ::: (R!%W2) 
GET A,AD@FU,R!%W5 
S I F (A # F $ PO L L ) 

· IF QUEUE TO CHECK 
.»»> 

.SAVE POINTER TO QUEUE 

.FIRST ENTRY ON QUEUE 

.CUHRENT FUNCTION 
· I F NOT FROM POLL 

.»»> 2 
SUNI It (R!%W4 = R!%W5) OR (R!%W4 = 0) .SCAN FOR ACTIVITY 

R!%W2 = R!%W4 .SAVE LAST ENTRY 
R! %Wlt = (R! %W2 ) . NEXT ENTRY 

$ENDTIL 
R ~ DELINK .REMOVE FROM QUEUE 

* IF ACTIVITY PUSHED AS A RESULT OF A POLL 

CLOCK.2S' 
CLOCK.29, 
CLOCK.298 
CLOCK.299 
CLOCI<.3UO 
CLOCK.301 
ClOCK.3U2 
CLOCK.303 
CLOCK.30It 
CLOCK.305 
CLOCK.306 
CLOCK.307 
ClOCK.308 
CLOCK.309 
CLOCK.310 
CLOCK.311 
CLOCI<.312 

$1 F 
CLOCK.313 
CLOCK.314 
CLOCK.315 
CLOCK.316 
CLOCK.317 
CLOCK.318 
CLOCK.319 
CLOCK.320 
CLOCK.321 
CLOCK.322 
CLOCK.323 

$IF 
CLOCK.324 
CLOCK.325 
CLOCK.326 
CLOCK.327 

$IF 
CLOCK.328 
CLOCK.329 
CLOCK.330 
CLOCK.331 
CLOCK.332 
CLOCK.333 
CLOCK.334 



CIOCI\ 
Over'IClY CLOCk 

1 (1114 
1 UI15 
1u52 
1U57 
1061 
1063 
lU7U 
1071 
1072 

1076 

1076 

1076 
11 no 
1 102 

1102 

11 () 3 
11 () 3 
1106 
11111 

11?n 

II? 7 

<mac ro> 
<mac ro> 
<mac ro> 

020426 0241,24 
030424 024426 

<macro> 
<mac ro> 

072012 
020425 012002 0241,10 
037410 

<macro> 

<macro> 

020427 024000 
<macro> 
<mac ro> 

001000 

<macro> 
030426 03l~1121~ 
020l,25 0 12UO 1 U24 1,10 
030410 023 1126 103003 
020424 0341~ 1 0 
030425 103006 ()2U l,25 
U 1200 1 02/~l~ 1 0 n 10UOO 
034410 
O()10nO 

DEli NK 
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Block: CLOCK Qualifier: CLOCK (13) 

$ELSE 
GET R! OA, OA@ACT, R!%WI-l . ACT IVI TY 
$UNfIL (R!DA = R!%W5) OR (R!%W4 = 0) 

R! %W2 = R! %W1t . SAVE LAST 
fU%W4 = (R!%W2) .NEXT 
GET R!DA,DA@ACT,R!%W4 .ACTIVITY 

SENDf I L 
R = DELINK .REMOVE FROM QUEUE 
(R!%W3 + 2) = (R!%W3 + 2) - 1 .DECREMENT QUEUE COUNT 

SENDIF 

SENDIF 

R!EH = R!%W5 
RKERN EQCP 

SENOIF 

EXIT 

·It 

* REMOVE ENTRY FROM QUEUE 
* 
·It 

.««< 2 

.««< 
.ACTIVITY 

.««< 0 

SPUNllF (R!%W4 = 0) . IF ACTIVITY NOT FOUND 
(R!%W2) = (R!%W4) .DE-LINK ENTRY 
(R!%W3 + 1) R!%W2, (R!%W3 + 1) = R!%W4 .SET NEW LAST 

(R!%W3 + 1) 

EXIT 

END 

0, (R!%W3) o . IF QUEUE EMPTY 

CLOCK.335 
CLOCK.336 
CLOCK.337 
CLOCK.338 
CLOCK.339 
CLOCK. 3l~O 
CLOCK.341 
CLOCK.342 
CLOCK.343 
CLOCK. 344 

CLOCK.345 
SENDIF 

CLOCK. 346 
CLOCK.347 

SENDIF 
CLOCK.348 
CLOCK. 31~9 
CLOCK. 350 

SENDIF 
CLOCK.351 
CLOCK.352 
CLOCK.353 
CLOCK.354 
CLOCK.355 
CLOCK.356 
CLOCK.357 
CLOCK.358 
CLOCK.359 
CLOCK.360 

CLOCK.361 

CLOCK.362 
CLOCK.363 
CLOCK.364 
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( 114 ) 

OX %13 1 : II 0 8 11) 13 
OX %CLl\l 2:39 [) 6 31 
OX %EX 7:35 0 7 35 9: 17 0 9: 17 11 : 34 0 11 : 311 

10 %GBI NUf·' $APTEXT 2: 11 F 2 1 1 
Iino %GBLREG $APTEXT 2: 11 

OX %IISLBZA 2:40 0 6: 2 6: II 

OX %HSLBZB 2: Lil 0 6: 2 
OX %IISUBZA 2:42 0 6: 1 6: 3 
OX %HSUBIR 3 : 1 0 6: 1 
OX %IDLEL 3 : 2 0 5:22 5:26 5: 31 5:33 
UX %101 EU 3 : 3 D 5:2U 5:22 5:25 5:30 5:32 
OX %IDLHXL 3 : LI 0 5:22 5:26 
OX %IDLI-IXU 3 : 5 D 5:20 5:22 5:25 
0 %1\[HNrL $APTEXT 5: 11 0 5: 11 13 6: Lll 0 6:41 13 9:28 0 9:28 B 10: 1 0 1U: 1 B 

10:34 [) 10: 311 13 13: 18 0 13: 18 B 
OX %LSPO 3 : 6 0 6: 11 6: 16 
OX %NSI BlA 3 : 7 0 5: 110 5: LI2 
OX %f·'SLI3ZB 3 : 8 0 5: llU 
n"( o;""SIIIV 1\ 3 : q n 5:39 '): 111 
OX %"'SUHZR 3: 1 0 0 5:39 
OX %HYID 3 : 11 0 6:30 7:24 9:27 
OX %OLDHXL 3: 12 D 5:31 
OX %OLDHXU 3: 13 0 5:30 
OX %PUNI 4:35 0 4:35 13:28 0 13:28 
OX %TENTHS 3: 14 0 5: 6 5: 9 
OX %TIf·1E 3: 15 D 9: 17 
OX %TRl 12: 15 D 12: 15 
OX %TR2 12: 15 0 12: 15 
ox %TH3 12: 15 D 12: 15 
OX %IR4 12: 15 0 12: 15 
OX %IH5 12: 15 D 12: 15 
OX %THAC 12: 15 0 12: 15 
OX %TVNl 12: 15 0 12: 15 

117 777 AD$NOI)U'1 $APIEXl 7: 35 11 : 3 LI 

20 AD@FlJ@N $APTEXT 12: 33 12:33 F 
12 AD@FlJ@P $APIEXl 12:33 12:33 

0 AD@fU@S $APTEXl 12:33 12:33 F 
14 AD@P1@P $APTEXT 12:21 
?O AD@RC@N $APTEXT 12:22 12 22 F 12 23 F 
13 AD@I\C@P $APTEXT 12:22 r 12 22 12 23 F 12:23 

0 AOC'l<C@S $APTLXT 12:22 12 22 F 12 23 F 
1 C roo r O@'I·l $APIEXT 6: 11 6 16 F 
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( 15) 

1 CPO@IO@N $APIEXT 6: 11 6 11 F 6: 16 F 
0 CPO@lO@P $APTEXr 6: 11 F 6 16 F 
2 CPO@IO@S $APTEXT 6: 11 6 11 F 6: 16 F 

157777 CPOCIO@X $APTEXT 6: 16 
OX DSDLIDEt-1 3: 1 () D 10:27 
OX D4ACl 1U: \11 D 10:34 

20 DA@ACT@N $APl EXl 13 : 3 13 : 3 F 13 : 7 13 : 7 F 
LI DA@ACI@P $APIEXT 13: 3 F 13: 3 13 : 7 F 13 : 7 
0 DA@ACr@S $APTEXT 13 : 3 13 : 3 F 13 : 7 13 : 7 F 
OX DAY 3: 17 D 8: 8 8: 12 8:33 
5 DB@TYP@N $APTEXT 10:23 F 
7 DB@TyP@P $APTEXT 1():21 F 
2 DB@TYP@S $APTEXT 10:22 F 
OX DCCB 3: 18 D 9:32 9:38 
7 DD@CIIN $APTEXT 10: 5 F 10: 6 10: 10 10: 14 10:40 11 : 17 
1 DD@tW'rl $APTEXT 11:20 
OX DEt-l0NS 3: 19 D 10:27 
7 DI,@SEL@P $APTEXT 10: 5 F 

37 DK@TYP@t·l $APTEXT 10:24 
5 DK@TYP@N $APTEXT 10:23 F 10: 211 10:24 F 
7 DI<@TYP@P $APTEXT 10:21 F 10:24 F 10:24 
2 DK@TYP@S $APTEXT 10:22 F 10: 211 10:24 F 
1 DKS@UR@t·l $APTEXT 10:32 F 
1 DKS@llR@N $APTEXT 10:32 F 10:32 
2 DKS@LJH@P $APTEXr 10:32 F 10:32 

15 DKS@LJR@S $APTEXT 10:32 F 10:32 
1 DSK$OO19 $APTEXT 10:25 
2 DSK$D029 $APTEXT 10:26 
OX DT 3:20 0 10:33 
OX EC$T 1 r-1E 3:21 D 12:23 
OX EH 3:22 D 6:40 11:42 13: 17 
OX EI 3:23 D 6:39 
OX ENSGIOP 6:41 D 6:ln 
OX (QCP 13: 18 D 13: 18 
OX ES'rIP 5: 11 D 5: 11 9:28 D 9:28 10: 1 D 10: 1 

55 F$CREI\ I I $APTEXT 7:35 11 : 3 L, 
47 f$~10S\-l $APIEXT 9: 17 
"'4 F$POLL $I\PTEXl 12:35 

1 FSSN\II\ II $APTEXl 9: 17 
OX 1I0UB 3: 21• D 8: 2 8: 6 

27 f-l$SYNCIi $APTEXT 6: ,.0 
OX r"ATX 3:25 D 6:37 
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( 16) 

ox NINUfE 3:26 D 7 31 7: L,2 
0 f'o110P $APTEXT 6:30 7 24 9:<'.1 
OX MONlH 3:27 D 8 lit 8: 19 8: 31 8: 38 8: 39 
OX O$CI hSNC 7:35 D 7 35 
OX O$CLOCI', 1 : I, D 1 It 
OX OSNO[3EAI 11:34 D 11 311 

17 OV@NUf.1@N $AP1EXT 1 : I, 

1 OV@lYP@N $APTEXT 1 : I, 

0 PT$lIlllI $APTEXT It: 35 13:28 
OX RTCqUE 3:28 D It: 32 4:34 
OX SECOND 3:29 D 6: 30 7:25 7:29 

11 Sr·l@F S T @r~ $APTEXT 1 : II 

7 SI'I("olNpHGN $APTEXT 1 : It 
OX SYNCllP 3:30 D 7 : 2 7 : 4 

47 TF$Hl0 $APTEXT 12: 15 
20 fNR@BL@N $APTEXT 12 : 1 12: 1 F 

1 Tf'o1H@BI@P $APTEXl 12: 1 F 12 : 1 
0 nm@BL@S $APrEXT 12 : 1 12 : 1 F 

20 nmQFI@N $APTEXT 12 : 1 12 : 1 r 12 : 2 F 
0 T l·lf{(3JF L@P $APIEXl 12: 1 F 12: 2 F 

0 1 f.1R@FL@S $APTEXT 12 : 1 12 : 1 F 12 : 2 F 
20 nm@HI@N $APTEXl 12 : 3 12 : 3 F 

2 11·1/{@RI@1' $APfEXT 12 : 3 12 : 3 
0 nm@F~I@S $APTEXT 12 : 3 12: 3 F 

20 TI·1H@If.1G'N $APTEXT 4:36 F 
3 n1H@IH@1' $APTEXT It: 36 F 4:36 
OX YEAR 3: 31 D 8:20 8: It 1 9: 1 

SY I·1B 0 I qllALIFIEH IS CLOCK 

OX $CoNsr 6: 16 D 6: 16 F 10:32 D 10:32 F 10:32 12 : 2 D 12 : 2 F 12:23 D 
12:23 F 12:23 

1,111 $REGORC 2: 11 D 2: 11 F 2: 12 2: 12 D 2: 13 2: 13 D 2: lIt 2: 1 L, D 
2: 15 2: 15 D 2: 16 2: 16 D 2: 16 F 2: 17 2: 17 D 2: 18 
2: 18 D 2: 19 2: 19 D 2:20 2:20 D 2:21 2:21 D 2:22 
2:22 D 2:22 F 2:23 2:23 D 2:24 2:24 D 2:25 2:25 D 
2:26 2:26 0 2:27 2:27 D 2:21 F 2:28 2:28 D 2:29 
2:29 D 2: 30 2:30 0 2:31 2:31 D 2: 32 2: 32 D 2:33 
2:33 D 2: 311 2: 3 L, D 2:35 2:35 D 2:36 2:36 D 2:36 F 
7:35 9: 17 11 : 31, 

0 %Nf' 1 : II 2: 21 D 
1,30 ~~P 1 : I, 2: 2 7 D 2:27 
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Qua I i fie r: CLOCK ( 17) 

410 %S1 2: 11 2: 12 0 4:32 4: 36 6: 30 6:37 7 : 2 7 : Ii 
7: 6 7 : 7 7:25 7:29 7:30 7: 31 7:34 7:38 
7: li2 8: 1 8: 2 8: 6 8: 7 8: 8 8: 12 8: 14 
8: 15 8: 19 8:20 8:31 8:33 8:34 8:38 8:39 
8:40 8:41 9: 1 9: 3 9:38 9:39 10: 6 10: 10 

10: 14 10: 15 10:24 10:32 10:40 11 : 17 11 : 19 11:20 
11 : 21 12 : 1 12: 3 12:22 12:23 12: 33 13: 3 13 : 7 
13: 10 13:30 13:32 13:34 

411 %S2 2: 11 2: 13 0 
412 %S3 2: 11 2: 14 0 
413 %S4 2: 11 2: 15 0 
414 %S5 2: 11 2: 16 0 
415 %T1 2: 17 0 12: 1 
416 %T2 2: 18 0 12 : 1 
417 %T3 2: 19 0 
li20 %T4 2:20 0 
421 %T5 2:21 0 
422 %T6 2:22 0 
423 %W1 2:23 0 4:38 7: 1 7: 4 7: 6 11:42 12 : 1 12 : 2 

12 : 3 12: 15 12:21 
424 %W2 2:24 0 4:37 4:40 7: 3 7: 4 7: 6 12 : 3 12: 15 

12: 18 12: 19 12:22 12:30 12: 31 12:32 12:37 12:38 
13 : 5 13 : 6 13:29 13: 31 

ll25 %W3 2:25 D 12: 31 13: 10 13:30 13:33 
LI26 %W4 2:26 D 12:32 12:36 12:37 12:38 13 : 3 13: 4 13: 5 

13 : 6 13 : 7 13:28 13:29 13: 31 
1127 %W5 2:27 D 12:21 12:22 12:23 12:33 12:36 13 : 4 13: 17 
431 DA 2:29 D 8: 16 8:17 8: 2Lt 8:30 13 : 3 13 : 4 13 : 7 
432 DB 2:30 D 8:21 8:23 
433 DC 2: 31 D 8: 13 8: 30 
623 DDREL 10:25 10:26 10:39 D 

1103 DELINK 12:40 13 : 9 13:27 D 
65 1t DI<CLRR 11 : 9 11 : 13 0 
641 DH/AI T 11 : 5 D 11 : 12 
525 DONml 9: 35 10: 3 D 
557 DSLCl 10: 13 10: 17 D 
ll30 lOP 2:28 D 6: 1 II 6:32 6:34 6: 37 6:39 6:42 7: 11 

11 : 31t 
LI34 MA 2:32 D 4 33 4 34 4:35 4: 36 4:38 4:39 9:32 

9: 3LI 9 37 9 39 
LI35 MB 2:33 D 9 311 10 4 10: 6 10: 10 10: 14 10:24 10:32 

10:33 10 LtO 11 17 11:20 
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Qua I ifier: CLOCK ( 18) 

1136 ~IC 2: 3/1 0 10: 1 1 10 11 10:24 10:26 10:28 10:29 
437 NO 2:35 0 10: Ll1 11 : 1 11 11 
11 110 r'IE 2:36 0 10: 112 11 : 8 11 9 
513 I·IOIH 9:36 [) 10: I~ 10: 9 10 16 10:37 11 : 23 

1130 NTBLE I,: 8 0 8: 15 
700 NOU[AI 6: 15 7 : 7 11 : 33 0 
510 NXTDh 9:33 [) 9:39 
100 SllLLBIC 5:21 5:23 5:29 0 
721 llNEOUl II : I~ () 11: Ll1 0 
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n ..::.mac ro> OVERLAY CRAY CRAY.4 

COMt-1ENT 'Copyright (C) Cray Research, Inc., 1981.' OVERLAY 



( ; I: i\ , 
(h. t> r I; 1:V C l\t, " 

1 1 f (J 

1 1 7 (I 

1 ;> (I'> 
1 2() I) 
1 ~);) II 
12;>11 
1 ?II? 
1211? 
1261) 
1;> I, () 
1? i 7 
1217 
13 11 
131 1 
13?3 
1V') 

32 
3() 
3 11 
3 11 
3 :) 
23 
23 
12 

lOP A Pt-l L 2. 1 ( U '; / 1 '; / 8 1 ) U( /06/8 7 1 1 : ~) ';: 1 ~ P [t 9 e 1 78 
Block: CRAY QWI Ii fie r': CRAY (2) 

************************** ~**************************************** 
* filE CRAY OVFRLAY IS CALLLL' fO ESTABLISH COMf.1UNICATION BETWEEN TilE * 
* filE lOP AND THE t-1AINFRAt-1E. 2 PACI,ETS CONTAINING INITIALIZTION IDS * 
* MUSl BE SUCCESSFUl LY LOOPED THROUGH THE MAINFRAME BEFORE THE -It 

* INTERFACE IS CONSIDERED INITITIALIZED. * 
************************************************************************ 

EXT %LSPI 
EXl %LSPO 
EXT DY 

BLOCK MESSAGE 
************************************************************************ 

MSG1 * 
' CPU <-> t-l10P CHANNEL INIT' 

MSG2 * 
'CPU <-> ",110P LINKAGE COMPLETE' 

t-1SG3 * 
'CPU <-> MIOP LINKAGE FAILED' 

t-1SG4 * 
' CPU NOT RESPONDING - RETRY?' 

NSG5 * 
'LOW SPEED CHANNEL DATA ERROR' 

MSG6 * 
DATA EXPECTED: ' 

t-1SG7 * 
DATA RECEIVED: ' 

NSG8 * 
'CONTINUE?' 

* CONSTANTS 

MSG1L EQUALS 0'26 
NSG2L EQUAl S [)' 30 
MSG3L EQUALS D'28 
t-1SG4L EQIIAIS D'28 
MSG5L EQUALS 0'29 
MSG6L EQUALS 0'19 
MSG7L EQUALS 0' 19 
MSG8L EQUALS 0' 10 

CI{AY.5 
CRAY.6 
CRAY.7 
CRAY.8 
CHAY.9 
CRAY.10 
CHAY.11 
CRAY.12 
CRAY.13 
CRAY.11-1 
CHAY.15 
CRAY.16 
CRAY.17 
CI~AY. 18 
CRAY.19 
CRAY.20 
CHAY.21 
CRAY.22 
CHAY.23 
CRAY.24 
CHAY.25 
CRAY.26 
CHAY.27 
CHAY.28 
CHAY.29 
CRAY.30 
CRAY.31 
CRAY.32 
CRAY.33 
CRAY.3 I, 
CRAY.35 
CRAY.36 
CRAY.37 
CHAY.38 
CRAY.39 
CRAY.40 
CRAY.41 
CRAY. Ll2 
CHAy.113 
CRAY.114 
CRAY,I15 
CHAY.IIO 



CIU\y 
(Jve "I ay CRAY 

6 <mClc 1'0> 

177777 
25 

211 
4 

30 

50 
50 

1110 
LI 11 
LI12 
1t13 
LI14 
'n5 
LI16 
'117 
1120 
1121 
1122 
LI23 
11211 
1125 
1126 
LI27 
LI30 
LI31 
1132 
1133 
1134 
1135 
'136 
113 -, 

'1110 
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Block: MESSAGE Qual ifier: CRAY (3) 

INTERNAL EQUALS 
DTOFF EQUALS 

NSGS I Z 
t-'SGRS I Z 
NENS I Z 

$$X 
NSGCHR 

EQUALS 
EQUALS 
EQUALS 

SET 
EQUALS 

0'177777 
NSG6L+2 

D'20 
4 
MSGSIZ+MSGRSIZ 

MSGSIZ*2 
$$X 

. INTERNAL REQUEST CODE 

.OFFSET FOR DATA 

.MESSAGE BUFFER 

.RESPONSE BUFFER 

.MEMORY REQUIREMENT 

.BYTE LENGTH 

************************************************************************ 
BLOCK * 

%Sl 
%S2 
%S3 
%SLI 
%S5 
%11 
%12 
%T3 
%TLI 
%T5 
%16 
%Wl 
%W2 
%W3 
%WLI 
%W5 
SOURCE 
r1SG 
NSGR 
DAt 
RESP 
EXP 
REC 
SID 
FAIL 

REGDEFS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUAL S 
EQUALS 
EQUALS 
EQUALS 
EQUAL.S 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUAL.S 
EQUALS 
EQlJALS 
EQUALS 
EQUALS 
EQUALS 

* 

.(SOURCE),(MSG,MSGR,DAL,RESP,EXP,REC,SID,FAIL) 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGOHG 
$REGORG 
$HEGORG 
$HEGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$HEGORG 
$HEGORG 
$REGORG 
$REGORG 
$HEGORG 
$HEGORG 
$HEGORG 
$HEGORG 
$REGORG 
$REGORG 

* lES1 FOR INITIALIZA110N IN PROGRESS 

CRAY.117 
CRAY.48 
CRAY. LI9 
CRAY.50 
CRAY.51 
CRAY.52 
CRAY.53 
CRAY.54 
CRAY.55 
CRAY.56 
CRAY.57 
CRAY.58 
CRAY.59 
CRAY.60 

$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 

CRAY.61 
CRAY.62 
CRAY.63 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



CI :!\ 'I' 
O"{'I'I;IY Cf\l\l 

6 
1U 
L' 
1/1 
1 7 

1)0 

()I) 

62 

67 
I( I 

T1 
i 

1; 

" , 

: ) 

010000 
010000 
010UUO 
<-m(H~ 1'0> 

103 lH12 

<mac 1'0> 
103325 

02l!ljl!O 
02 1t1t31 
024433 

02(J431 01202LI 
072735 

<macro> 
103310 

<mac 1'0> 
<mac 1'0> 

<macro> 

()7(l276 
<macro> 

U72634 
0702/3 

<fI]8Cro> 

<m(lC 1'0> 

"l1i;lel'O> 
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Block: CRAY Qual ifier: CRAY (4) 

* 
H!FAIL = () 
H!NSG = 0 
H!DAl = 0 
GET A,CPO@LK,R!%LSPO 
P = DONEO. A # 0 

* * ALLOCATE RESOURSES 
* 
GETMEN MEMSIZ,R!MSG 
P = DONE. A # 0 
R!MSGH = R!MSG + MSGSIZ 
R = CLEAR 
GETDAL R!DAL 
P == DONE, A # 0 

* * SEE IF ALREADY INITIALIZED 
* 
GEl A,CPO@ON~R!%LSPO 
$IF (A # 0) 

$IF (R!SOUHCE 

P = DONE 
$ELSE 

R = SUCC£SS 
P = DONE 

$ENDIF 

$ENDIF 

* * SET UP 
* 

INTE.RNAL) 

SlORE 1,CPO@Lh,R!%LSPO 

.Ct EAH FAIL FLAG 

.CLEAR MEMORY ADDRESS 

.DAL ADDRESS 

.LOCK 
· IF INITIALIZATION IN PROGRESS 

.REQUEST 
· I F NONE 
.MESSAGE RESPONSE BUFFER 
.ClEAR MESSAGE BUFFER 
.ALLOCATE DAL 
· IF NONE 

.CHECK CHANNEL ON 
· IF SO 

.»»> 
· IF INTERNAL REQUEST 

.»»> 
.RETURN 

.SEND MESSAGE TO CONSOLE 

.RETURN 

.««< 

.««< 

.SET LOCK BIT 

0 

0 

CHAY.64 
CRAY.65 
CRAY.66 
CRAY.67 
GRAY.68 
GRAY.69 
GRAY.70 
GRAY.71 
GRAY.72 
GRAY.73 
GRAY.74 
GRAY.75 
GRAY.76 
GRAY.77 
GRAY.18 
GRAY.79 
GRAY.80 
GHAY.81 
GRAY.82 
GRAY.83 
GRAY.8t! 
GRAY.85 
GRAY.86 
GRAY.87 
GRAY.88 

$IF 
CRAY.89 

$IF 
GRAY.90 
GRAY.91 
GRAY.92 
GRAY.93 
GRAY.94 

$ENDIF 
GRAY.95 

$ENDIF 
GRAY.96 
GHAY.97 
CRAY.98 
GRAY.99 
GRAY. 100 
CRAY.l01 



CI~A '1' 

O\'pr'I,lY CI,AY 

1 () 1 
lU3 
1lll) 
111 

113 
1 ?II 

1 ?'j 

121) 

1?6 
126 
131 
132 
lL) 

1 31t 
135 
136 
137 
1110 
1113 
1 J 1 Jj 

010001 0241j23 
<macro> 
<macro> 
<mac ro:-> 

<mac ro> 
</IIac,'o> 

<mClc 1'0> 

072567 

<mac ro> 
166000 
163000 
010000 
164000 
160000 
000000 
167000 

<mac ro> 
160000 
000000 

1630llll 
1660(1) 
010001 02 111123 

<macro> 
0100011 
162()OO 
020'j 32 

SfAlH 
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Block: CRAY Qual ifier: CRAY (5) 

R!%Hl = 1 
$UNTIL (R!%W1 = 0) 

GET R!%W1,CPO@DS,R!%LSPO 
$1 F (A H 0) 

PAUSE 
$ENDlr 

$fNDTIL 

* 

.WAIT IF DEADSTART GOING 

.DEADSTART FLAG 

. I F SET 
.»»> 0 

.WAIT 

.««< 0 

* OUTPUT INITIALIZATION IN PROGRESS 
* 
R = STARTED 

* * CLEAR CHANNELS 
* 
* 
GET B,CPO@CN,R!%LSPO 
IOB:6 
IOB:3 
A = () 
10B:I, 
10B:0 
PASS 
IOB:7 

GET B,CPI@CN,R!%LSPI 
10B:0 
PASS 

.OUTPUT CHANNEL 

.DISABLE INTERRUPTS 

.CLEAR ERROR FLAGS 

.CLEAR CONTROL SIGNALS 

.CLEAR CHANNEL 

.ENABLE INTERRUPTS 

. INPUT CHANNEL 

.CLEAR CHANNEL 

* INPUT ANY LEFT OVER DATA OFF CHANNEL 

10£3:3 
1013:6 
R!%W1- 1 
$UNTlt (R!%W1 

A :-: I, 
IOB:2 
A = R!MSGR 

0) 

.CLEAR ERROR FLAGS 

.DISABLE INTERRUPTS 

.STATUS 

.ONE CRAY WORD 

. LOCAT ION 

CRAY.l02 
CRAY. 103 
CRAY.l04 
CRAY.105 

$Ir 
CRAY.l06 
CRAY.l07 

$ENDIF 
CRAY.l08 
CHAY.l09 
CRAY.l10 
CRAY.111 
CRAY.112 
CRAY.113 
CRAY.114 
CRAY.115 
CRAY.116 
CRAY.117 
CRAY. 118 
CRAY. 119 
CRAY.120 
CRAY.121 
CRAY.122 
CRAY.123 
CRAY.12Ij 
CRAY.125 
CRAY.126 
CRAY.127 
CRAY.128 
CRAY.129 
CRAY.130 
CRAY.131 
CRAY.132 
CRAY.133 
CRAY.13LI 
CRAY.135 
CRAY.136 
CHAY.137 
CRAY.138 
CRAY.139 
CRAY.lI10 
CRAY. 141 



U:t'l 
O'.f' t' I ;lY CI\I\') 

11)l .61000 
1 ~) 7 010001 021~421~ 

161 <m(lcro> 
1 {i') 026421~ 
1 ()U <m8cro> 
167 <rnacl'o> 

1 7~? 010000 021~112 3 
1/11 <rnClcro> 

1 i'l <macro> 
115 160000 
1 76 <macro> 
2U '1 <m8C 1'0> 
? 11 <rnacro> 

213 <mac 1'0> 
?23 <macro> 
?3(1 <macro> 

23() <macro> 
e'1111 010111 02 l ,I137 
c! II () 072161 
211 ( <macro> 

21) 1 072306 
21-" )c 071124 
?rd <mac 1'0> 

~) I) II ()722t )1, 
;) I) ') <mile 1'0> 
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Block: CRAY Qual ifier: CRAY (6) 

lOB: 1 
R!%W2 :cc 1 
SUNI It (R!%W2 

H!%W2 ::: R!%W2 
SENDl I L 

· TRANSFER 
.COUNTER 

0) OR (lOB -= ON) 
+ 1 .COUNT 

SIF (R!%W2 -= 0) · IF TINED OUT - CHANNEL CLEAN 
.»»> 0 

R!%W1 = 0 
SENDIF 

SENDTIL 
10(3:0 
SlORE O,CPI@ON,R!%lSPI 
GET R!%W1,CPI@DA,R!%LSPI 
SIF (A # 0) 

RELDAL R!%Wl 
STORE O,CPI@DA,R!%LSPI 

SENDIF 

'* '* SEND INI TIAl PACKET 
'* 

.TERNINATE 

.CLEAR 

.SET CHANNEL OFF 

.CHECK FOR INPUT DAL 

.RETURN DAL 

.CLEAR 

CLEAR START=R!DAL,COUNT=DA@@LH+OA@@LE .0 FILL DAL 
R!SID = RQSINITl .SOURCE 10 
R = POLL .SEND TO CPU 
SIF (A # 0) . IF TIMEOUT 

R NORESP 
P = START 

SELSE 

'* VALIDATE PACKET 

R := VALIDATE 
SENDlr 

'* 

.SEND MESSAGE 
· IF REQUEST TO RETRY 

.VALIDATE THE PACKET 

.««< 0 

.»»> 0 

.««< 0 

.»»> 0 

.««< 0 

CRAY.l"; 
CHAY. 1113 
CHAY. llill 
CHAY.1 115 
CRAY. 1 ',6 
CRAY.1 In 

Sir 
CRAY.ll,8 
CRAY.1 1,9 

SENDIF 
CHAY.151) 
CRAY.151 
CHAY.152 
CRAY.153 
CRAY.154 

SIF 
CRAY.155 
CRAY.156 
CRAY.157 

SENDIF 
CRAY.158 
CRAY.159 
CRAY.1GO 
CRAY.161 
CRAY.162 
CRAY.163 
CRAY.16I, 
CRAY.165 
CRAY.16G 
CRAY.167 

S IF 
CRAY.168 
CRAY.169 
CRAY.170 
CRAY.171 
CRAY.172 
CRAY.173 
CRAY.174 
CRAY.175 

SENDIF 
CHAY.176 
CRAY.177 



CFAY 
OVP t' I ely CPAY 

2~~ 
260 
263 
266 
271 
272 
273 
275 
276 

3(1L) 
3U1 
302 

303 
3(14 

020tJ33 012010 
020tJ23 012030 

<mac ra> 
014000 /177777 
026423 

<mac 1'0> 
010112 
072132 

<melcro> 

072257 
071153 

<mac ro> 

072155 
<mac ro> 

<macro> 
<macro> 
<macro> 

024L~3 7 

02 ll/123 
02 l'/124 

n 3 l,tJ2 3 

020tJ33 012010 (lc)/'/123 
<macro> 

002000 000000 
020tJ 3 3 02/H)(lU 

<mac ro> 
003000 
010000 02/~lI3 3 

<mac ro> 
0723 Ll1 
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Bloc k: CRAY Qua I i fie r: CRAY ( 7 ) 

* SEND 2ND INITIALIZATION PACKET 
* 
* FILL PACKET WITH ALL-ONES 

R!%W1 = H!DAL + DA@@LH 
R!%W2 = R!%W1 + DA@@LE 
$UNTIL (R!%W1 = R!%W2) 

(H!%W1) = 177777 
R!%W1 = R!%W1 + 1 

$ENDTIL 
H!SID = RQ$INIT2 
R = POLL 
$1 F (A # 0) 

R NORESP 
P = START 

$E.LSE 

* VALIDATE PACKET 

R = VALIDATE 
$ENDIF 

* * INITIALIZE ERROR LOGGING 
* 

. START 

.END 

.UNTIL FILLED 
· FILL 

.SOURCE ID 
· ISSUE 
· IF TIMED OUT 

.SEND MESSAGE 
· IF RETRY REQUESTED 

.»»> 0 

.««< 0 

CLEAR 
STORE 
SIOIU: 

STAHF=R!DAL,COUNT=DA@@LH+DA@@LE .CLEAR PACKET 
RQ$CPU,DA@DID,R!DAL .DESTINATION 
RQ$ERHR,DA@SID,R!DAL .SOURCE TYPE 

R!%W1 
SlORE 
I = 0 

= R!OAL + DA@@LH .POINT PAST HEADER 
ER@ON,ER$TYP,R!%W1 .SET CODE TO ENABLE LOGGING 

R!DY := R!DAL 
HKERN IDALSND 
I = 1 
R!DAL == 0 
SrORE 1,CPO@ON,R!%LSPO 
R = SUCCESS 

.SEND IT 

.RETURNED BY OUTPUT INTERRUPT 

.SET CHANNEL ON 

.REPORT INITIALIZATION DONE 

CRAY.178 
CRAY.179 
CRAY.180 
CRAY.181 
CRAY.182 
CRAY.183 
CRAY.184 
CRAY.185 
CRAY.186 
CRAY.187 
CRAY.188 
CRAY.189 
CRAY.190 
CRAY.191 
CRAY.192 

$IF 
CRAY.193 
CRAY. 19L1 
CHAY.195 
CRAY.196 
CRAY.197 
CRAY.198 
CRAY.199 
CRAY.200 

$ENDIF 
CRAY.201 
CHAY.202 
CRAY.203 
CRAY.204 
CRAY.205 
CRAY.206 
CRAY.207 
CRAY.208 
CRAY.209 
CRAY.210 
CRAY.211 
CRAY.212 
CRAY.213 
CRAY.214 
CHAY.215 
CRAY.216 
CRAY.217 



CIUVr 
(1\t'I'I~ly CI'~!\Y 

365 
365 
371 

3 7 11 
1j()11 

II() II 

II () i 
1111 
II;':' 1 

421 
II? 1 

'I (' 7 
1,:'7 
II;? 
I,ll? 
/1' ) i 

1160 
1160 
11()f) 

,,/0 
II I~ 

<macro> 
<mClcro> 

<macro> 
<macro> 

<macro> 

020440 
<macro> 
<mac ro> 

<macro> 

<m8cro> 
<macro> 
<macro> 

001000 

'·lllacro> 

113326 

011i!lOO /01,1 1161 ()2 11
'
,35 

<mClcro> 
O? 1)/ I :~ (, 02 3 II 3 ') 1 () 3 1 1 2 
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Block: CRAY Qual ifier: CRAY (8) 

* * MISSION COMPLETE 
* 

DONE * 
STORE O,CPO@LK,R!%LSPO 
SIF (R!DAL # 0) 

HEL DAL R! DAL 
SENDIF 

SIF (R!MSG # 0) 

R ~ FAILURE, R!FAIL # 0 
HELMEM R!MSG 

SENDIF 

DONEO * 
RETURN 

.CLEAR TilE CHANNEL LOCK 

.RELEASE DAL IF NEEDED 
.»»> 0 

.««< 0 
.RELEASE MEMORY IF NEEDED 

.»»> U 
.OUTPUT FAIL MESSAGE 

.««< 0 

******************************* SUBROUTINES **************************** 

* * POLL THE CPU 
* 

POLL * 
STORE RQSCPU,DA@DID,R!DAL 
PUT R!SID,DA@SID,R!DAL 
POLL R!DAL 
EX 11 

* * VALIDATE PACKET 
* 

VALIDATE * 
GET R!R[SP,DA@IIPO,R!DAL 
R!EXP = RQSCPU 
GET H!REC,DA@SID,R!RESP 
P = DATAERH, R!REC # R!EXP 

.DESTINATION 

.SOURCE ID 

. ISSUE 

.RESPONSE FROM POLL 

.CPU 10 

.CHECK SID/DID 

. IF MISCOMPARE 

CRAY.21 
CHAY.21:. 
CHAY.220 
CHAY.221 
CHAY.222 
CHAY.223 
CHAY.2211 
CRAY.225 

SIF 
CRAY.226 
CRAY.227 

SENDIF 
CRAY.228 

SIF 
CHAY.229 
CHAY.230 
CRAY.231 

SENDIF 
CRAY.232 
CI~AY.233 
CHAY.234 
CHAY.235 
CHAY.236 
CRAY.237 
CRAY.238 
CHAY.239 
CRAY.2'W 
CHAY.241 
CRAY.2'12 
CRAY.2 113 
CRAY.2'1" 
CRAY.2 115 
CRAY. 21~6 
CRAY.21,7 
CRAY.2'18 
CRAY.249 
CRAY.250 
CRAY.251 
CRAY.252 
CRAY.253 
CRAY.25 l l 
CRAY.255 



CI,;\y' 
OVt) ,'I ay CltAY 

~)()O 020ltJ 7 02111135 
502 <m(tcro> 
5U7 020436 023'135 1113100 
512 <mac ro> 

516 010000 024'135 
520 <mac ro> 
521 014000 /177777 
52LI <macro> 

524 <macro> 
527 026 1123 
530 020434 012010 (112030 

024 L,24 
534 <mac ro> 
53 -{ 030423 0241136 
5111 020LI36 023435 103046 
5114 026423 
5LI5 <macro> 
5116 <macro> 
556 001000 

5~)7 NOR ESP 
557 014000 /001242 (I2LI423 
562 01003 LI 024 LI2LI 
56L, 077000 /001100 
566 072174 
567 030432 OOL,O 1 0 02LII123 
512 <macro> 

STG 001000 
577 <macro> 
6(J4 010001 02L~I~IJ(l 

6U6 071221 
Grl7 <macro> 
610 071031 
611 <macro> 
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Block: CHAY Qualifier: CRAY (9) 

R!EXP = R!SID 
GET R!REC,DA@DID,R!RESP 
P = DAIAERR, R!REC # R!EXP 
$Ir (R!SID = RQ$INIT1) 

R!EXP 
SLLSE 

H!EXP 
$ENDIF 

o 

1 77777 

.EXPECTED 

.RECIEVED 
· IF MISCOMPARE 
· IF FIRST PACKET 

.CHECK FOR OS 

.ALL ONES ON 2ND 

ADDRESS R!%Wl,DA@SID,R!RESP .STARTING ADDRESS 
R!%W1 = R!%Wl + 1 
R!%W2 = R!RESP + DA@@LH + DA@@LE .END 

SUNflL (R!%W1 = R!%W2) 
R!REC = (R!%Wl) 
P = DAIAERR, R!REC # R!EXP 
R!%Wl = R!%Wl + 1 

$ENDTIL 
RELDAL R!RESP 
EXIT 

* * REPORT CPU TIMEOUT 
* 
* R! %Wl = t-1SGL, 
R!%W2 = MSG4L 
R = COpy 

.DATA RECEIVED 
· IF MISMATCH 
.NEXT 

.RETURN DAL 

.ADDRESS 

.LENGTH 

.MOVE TO BUFFER 

.»»> 0 

.««< 0 

R = MSGRESP 
R!%W1 = (R!MSGR1 > 0'8 
$IF (R!%Wl = 'y R) 

.OUTPUT - WAIT FOR RESPONSE 

.RESPONSE 

EXI r 
SELSEIF (R!%Wl 

R!FAIL = 1 
P = DONE 

$[LSE 
P = NORESP 

$ENDlf 

I N' H) 
.RETURN CODE 
· IF NO 
.SET FAILURE 
.ABORT 

.REPEAT 

.»»> 0 

.««< 0 

CRAY.256 
CRAY.257 
CRAY.258 
CRAY.259 

$IF 
CRAY.260 
CRAY.261 
CRAY.262 
CRAY.263 

$ENDIF 
CRAY.264 
CRAY.265 
CRAY.266 

CRAY.267 
CRAY.268 
CRAY.269 
CRAY.270 
CRAY.271 
CRAY.272 
CRAY.273 
CRAY.27L, 
CRAY.275 
CRAY.276 
CRAY.277 
CRAY.278 
CRAY.279 
CRAY.280 
CRAY.281 
CRAY.282 
CRAY.283 
CRAY.284 
CRAY.285 

$IF 
CRAY.286 
CHAY.287 
CRAY.288 
CRAY.289 
CRAY.290 
CRAY.291 
CRAY.292 

$ENDIF 
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f)'it'l l;ty UU\, Block: CRAY Qua I if i e r: CRAY ( 10) 

CRAY.29, 

'* CRAY. 291~ 

'* REPORT DATA ERROR CHAY.295 

'* CHAY.296 
CRAY.297 

611 DATAERR -M- CRAY.29B 
b 11 <mClC 1'0> RELDAL R!RESP .RELEAS[ INPUT DAt. CRAY.299 
()21 014000 100126U 1)21t423 R!%Hl = MSG5 .MESSAGE ADDRESS CRAY.300 
();> L~ 010035 0241t2L~ R!%W2 = MSG5L .LENGTH CRAY.301 
();)G 0770UO 10011(1) R -- COPY .MOVE TO BUrFER CRAY.302 
b 31) 072117 R = t>'SGOUI .SEND CRAY.303 
631 014000 100127T ()21~1~2 3 R!%W1 = t>ISG6 .DATA EXPECTED CRAY.30LI 
(, ,)4 010U23 02442!1 R!%W2 - MSG6L . LENGTH CRAY.3(),) 
biG 077000 1001 lOU R - COpy .NOVE IT CRAY.306 
()IIO 020435 024L~2 3 R!%W1 - R!EXP .DATA EXPECTED CHAY.307 
611 ;? 071000 /001016 R = BTO .ENTER IT CRAY.30B 
61111 072103 R = NSGOIJT .SEND CRAY.309 
611 ~) 014000 IOU1311 ()?111123 R!%Hl = NSG7 .DATA RECEIVED CRAY.31(J 
6'jO 010023 021t l':211 R!%W2 = MSG7L .LENGTH CRAY.311 
c) I);> 077000 10011()O R = COPY .NOVE IT CRAY.312 
6';11 020436 02111~23 R!%Wl = R!REC .DATA CRAY.313 
6';6 077000 1001016 R = Bra .ENTER CRAY.31 It 
GGO 072067 R = NSGOUT .SEND CRAY.315 
661 DATAERRO '* CRAY.316 
C61 01 11000 /001323 n?lt Lt23 R!%W1 = t>'SGB .ASK FOR RETRY CRAY.317 
6611 010012 02411211 R!%W2 = MSGBL .LENGTH CRAY.31B 
()G6 077000 1001 I ()Il R = COpy CRAY.319 
6 (tl 072072 R = MSGRfSP . I SSLJE CRAY.320 
6il 030432 004nl() ()2LIL123 R!%Wl = (R!MSGRl > D'B .ANSWER CRAY.321 
67 11 <mtlc ro> $IF ( R! %W1 = 'y R) . IF YES CRAY.322 

.»»> 0 $IF 
I () () (l1UUUO A - 0 CRAY.323 
I ( ) 1 <mac t'(P $ELSEIF (H!%Wl 'N' R) .NO CRAY.32 Lt 
7(16 0100UJ 02111111() R!FAIL = 1 .SET FAIL CRAY.325 
(ltl 071323 r - DONE CRAY.326 
( J 1 <mac ro> $ELSE CRAY.327 
112 ()71031 r -= DArAEHRU .REISSUE CRAY.32B 
I 1 ~ <mac 1'0> $ENDIF CRAY.329 

.««< 0 $ENDIF 
II ) (l()l()()n EX 11 CRAY.330 

CRAY.331 
-II- CRAY.332 
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OVP. 1'1 ely C"AY Block: CRAY Qua I i fie r: ,CRAY ( 11 ) 

* REPOHT I NIT I ALI ZA T ION STARTED CRAY.333 
* CRAY.334 

CRAY.335 
714 STARTED * CRAY.336 
7 1l! 014000 /001170 02

'
1
'
!23 R!%W1 = MSG1 .MESSAGE ADDRESS CRAY.337 

717 010032 024424 R!%W2 = MSG1L . LENGTH CRAY.338 
721 077000 /001100 R = COPY .MOVE RO BUFFER CRAY.339 
723 072024 R := MSGOUT .SEND CRAY.340 
721! 001000 EXIT CRAY.341 

CRAY.3 112 
* CRAY.343 
* OUTPUT INITIALIZATION COMPLETE CRAY.341! 
* CRAY.3 l I5 

CHAY.3 116 
725 SUCCESS * CRAY.3 117 
725 014000 /001205 024423 R!%W1 := MSG2 .MESSAGE ADDRESS CRAY.3 118 
730 010036 02411211 R!%W2 = MSG2L . LENGTH CRAY.3 l I9 
732 077000 /001100 R = COpy .MOVE CRAY.350 
734 072013 R = MSGOUT .SEND IT CRAY.351 
735 001000 EXIT CRAY.352 

CRAY.353 
* CRAY.354 
* OUTPUT INITIALIZATION FAILED CRAY.355 
* CRAY.356 

CRAY.357 
736 FAILURE * CRAY.358 
736 014000 /00122 11 024423 R!%W1 := MSG3 .ADDRESS CRAY.359 
7111 010034 024424 R!%W2 := MSG3L . LENGTH CRAY.360 
7113 077000 /001100 R = COpy .MOVE CRAY.361 
1115 072002 R = MSGOUT .SEND IT CRAY.362 
7116 001000 EXIT CRAY.363 

CRAY.36 l l 

* CRAY.365 
* OUTPUT MESSAGE CRAY.366 
* CRAY.367 

CRAY.368 
7/17 MSGOUT -M, CRAY.369 
7LI7 <mac ro> MSG R!f-1SG . ISSUE CONSOLE MESSAGE CRAY.370 
7GO 072021 R = CLEAR .CLEAR MESSAGE BUFFER CRAY.371 
]t11 001000 EXIT CRAY.372 

CRAY.373 
* CRAY.37 l l 



Lli/I,' 

Ch/t~I'ldy CI\/\Y 

16? 
16~~ 

117 
1( l( I( I 

1 ( I (J 1 
lU(Jl 
1 (I 1 ') 

1 U 1 () 
lUH) 
lU;>(J 
lUllo 
1 Ull 7 
1 (177 

1 1 () () 
1 1 () () 
1 1 () 3 
11 (I 'j 
1 1 (I 1 
1 131 
11 ()2 
1 1 ()i 

11(,11 

<rnHcro> 
0/20U2 
00loon 

<meteI'D> 
onloon 

02U423 034432 
<metcro> 

024423 
<metc 1'0> 

001000 

(l20L123 U2200U 
010000 02111126 

<rnetcro> 
<macro> 
<1Il,1 C 1'0> 

0274?11 
<macro> 

on 1 0011 

MSGRESP 

CLEAR 

BTO 

COpy 
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Block: CRAY Qualifier: CRAY (12) 

* OUTPUl MESSAGE -
* 

FOR RESPONSE 

MSGH H!MSG,NSGRSIZ,R!MSGR 
H = CLEAR 
EX I r 

* * CLEAR MESSAGE BUFFER 
* 

* 

. WA I r FOR RESPONSE 

.CLEAR MESSAGE BUFFER 

CLEAR START=R!MSG,COUNT=MSGSIZ,BLANKS=YES 
EXIT 

* * CONVERT BINARY TO ASCI I OCTAL 
* 
-H-

(R!MSGR) = H!%Wl . PARCEL TO TRANSLATE 
CALL BTO,(R!MSGR,0,D'16,R!MSG,DTOFF,0) 
R!%Wl = A .NEW OFFSET 
PUTBYTE O,R!%Wl,R!MSG .TERMINATE 
[XIT 

* * COpy MESSAGE TO BUFFER 
* 
-14. 

R!%Wl = H!%Wl + R!%B .ADD BASE 
R!%WII cc 0 .OFFSET 
SUNlll (R!%W2 = 0) .UNl IL COPIED 

GETBYT E R! %W3, R! %WlI, R! %Wl . SOURCE 
PUIBYJE R!%\-I3,R!%WlI,R!MSG, INC=l 
H!%W2 R!%W2 - 1 .COUNT 

SENDllL 
EXll 

END 

CRAY.37~ 
CHAY.376 
CRAY.3?7 
CHAY.378 
CHAY.379 
CHAY.380 
CHAY.381 
CRAY.382 
CRAY.383 
CRAY.38 LI 
CRAY.385 
CHAY.386 
CRAY.387 
CRAY.388 
CHAY.389 
CHAY.390 
CHAY.391 
CR/\Y.392 
CRAY.393 
CRAY.394 
CRAY.395 
CRAY.396 
CRAY.397 
CHAY.398 
CRAY.399 
CRAy.III)O 
CRAY.401 
CRAY. ll02 
CRAy.lW3 
CRAY.401t 
CRAY. LI05 
CRAY.406 
CRAY. LHn 
CRAy.1108 
CRAY.li09 
CRAY.410 
CRAY.411 
CHAy.LI12 
CRAY. LI13 
CRAY. 111 II 
CHAY.415 
CRAY.ln6 
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( 13) 

OX %ACl lYE 8:31 D 8:31 
OX %B 1 : It [) 9:30 B 10: 10 B 10: 14 B 10: 16 B 10:20 B 10:22 B 10:27 B 

11 : 7 B 11 : 18 B 11 : 29 B 12:33 
OX %EX 4: 13 0 II: 13 4: 17 0 4: 17 5: 6 0 5: 6 6: 17 0 6:17 

8: 10 0 8: 10 8: 16 0 8: 16 8:20 0 8:20 8: 31 0 8: 31 
9:20 0 9:20 10: 7 0 10 : 7 11:38 0 11 : 38 12 : 5 0 12 : 5 

12:23 0 12:23 
10 %GBLNU~1 $APIEXT 3: lIt F 3: 14 

400 %GBLHEG $AP1EXT 3: 14 
0 %KERNEL $APTEXT 7:38 0 7:38 B 
OX %LSPI 2: 8 0 5:30 6: 13 6: 14 6: 18 
OX %LSPO 2: 9 0 II: 6 4:24 4:42 5: 3 5:22 7:41 8: 7 • 

20 AD@RP]N $APTEXT 8: 31 8: 31 r 
13 AD@RC@P $APTEXT 8: 31 F 8: 31 

0 AD(ilRC@S $APTEXT 8: 31 8: 31 F 
777 CP I@CN©f.1 $APTEXT 5:30 

11 CPI@CN@N $APTEXT 5:30 
0 CP I@CN@P $APTEXT 5:30 F 
7 CP I@CN@S $APTEXI 5:30 5:3() F 

20 CP I@DA@N $APIEXT 6: 1 II 6: lIt F 6: 18 F 
2 CPI@DA@P $APTEXT (): lIt F 6: 14 6: 18 F 6: 18 
0 CP I@DA@S $APT EX r 6: 14 6: 111 F 6: 18 F 
1 CP I@ON@f·' $APTEXT 6:13 F 
1 CP I@ON@N $APTEXT 6: 13 F 6: 13 
0 CP I@ON@P $APTEXT 6: 13 F 
0 CP I@ON@S $APTEXT 6: 13 F 6: 13 

777 CPO@CN@f·' $APTEXT 5:22 
11 CPO@CN@N $APTEXT 5:22 

0 CPO@CN@P $APTEXT 5:22 F 
7 CPO@CN@S $APTEXT 5:22 5:22 F 
1 CPO@OS@I" $APTEXT 5: 3 
1 CPO@OS@N $AP1EXJ 5: 3 5: 3 F 
0 CPO@DS@P $APTEXI 5: 3 F 
3 CPO@[)S@S $AP1EXT 5: 3 5: 3 F 
1 CPO@I h@t·' $APTEXr II: 6 It: 112 f 8: 7 F 
1 CPO@I h@N $APTEXT 'I: 6 4 : 6 F 4: ,t2 F II: It2 8: 7 F 
0 CPO@LI--.@P $APTEXI 4: 6 F II: 112 F 8: 7 F 
1 CPO@I H2S $APIEXT 4 : 6 It : 6 r 4:42 F II: 42 8: 7 F 

137777 CPO@ll\@X $APTEXr 8: 7 
1 CPO@ONCI" $APTEXT 7: 111 F 
1 CPO@ON@N $APIEXJ II: 2/1 It: 24 F 7: In F 7: In 
0 CPO(:lOW~P $APTEXl II: 2/1 r 7: 111 r 
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( 14 ) 

n C rOu'oN(:'S $APlEXl Il: 21l I~ : 21~ F F 7 41 
30 DA(\" I [ $API EXl 6:27 1: 8 7 31 9 13 
10 DAG'01 II $AP fEXI 6:27 7 : 7 7 31 7 31~ 9: 13 
20 DAQDID@N $APfEXT 7:32 F 8:29 r 9 2 9 2 F 
111 DA@DI[)Q'P $APIEXI 7:32 F 7:32 8 29 F 8 29 9: 2 F 9: 2 

() DA@lJID@S $APTEXI 7:32 r 8:29 F 9 2 9 2 F 
~O OA@IIP()0'N $APTEXI 8:39 8: 39 F 

6 DA@IIP(IQP $APIEXl 8: 39 r 8: 39 
0 DA@HI'(I@S $APTEXI 8:39 8:39 r 

20 DA@S I l)(.i'N $APTEXT 7:33 F 8: 30 F 8 41 8 tl1 F 
11 DA@SID@P $APfEXT 7: 33 F 7:33 8 30 F 8 30 8:41 F 8:41 9: 11 
n DA0'SID@S $APTEXT 7:33 F 8:30 F 8 III 8 41 F 
OX DY 2: 10 D 7:37 

377 ER$I:,'P@I·l $APTEXT 7:35 F 
10 ER$rYP@N $AP1EXT 7:35 F 

3 ER$TYP@P $APTEXT 7:35 F 7:35 
10 ER$ryp@S $APTEXT 7: 35 F 

1771Hl0 ER$TYPQlX $APTEXT 7:35 
4 ERG'ON $AP1EXf 7:35 

50 F $CALI $APTEXl 12:23 
26 F$CDAL $APTEXT 4: 17 
30 F $C1-1EI·l $APTEXT 4: 13 
2U F$f.1ES(; $APlEXf 11 : 38 
21 f $r·1SCR $APfEXT 12 : 5 

7 F$PAUSl $APTEXI 5 : 6 
114 F$I'OLL $APTEXf 8:31 
27 F$RDAL $APTEXT 6: 17 8: 10 9:20 10: 7 
52 F$RElllHN $AP/EXT 8:20 
31 F $m·1EI·' $APTEXT 8: 16 
ox IDAISND 7:38 D 7:38 
OX 0$B10 12:23 0 12;23 
OX O$CRAY 1 : 4 D 1 : 4 

17 OV@NUr.I@N $APIEXl 1 : II 
1 OV(:I IV f'OI~ $APTEXf 1 : Il 

1111461 HQsepll $APlfXf 7:32 8:29 8:40 
103 ROSt I:I\\: $APTEXI 7:33 
1 1 1 RQS I N 111 $APIEXI 6:28 9: ~) 

112 RO$I N II;> $APTEXI 1: 13 
1 1 sr'l@f S I (Nj $APILXI 1 : Il 

1 sr·l01~ lJl'I(:)r~ $API EX r 1 : 14 

SYr'1I10L qlJALIFIEH IS CHAY 
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Qua I i fie r: CRAY ( 15) 

50 $$X 3 : 8 0 3 9 
41461 $CONS-' 4:42 D 4 42 F 4:42 6: 13 0 6: 13 F 6: 13 6: 18 0 6: 18 F 

7:32 0 7 32 F 7:32 7:33 0 7:33 F 7:33 7:35 0 7:35 F 
7:.35 7 Ln 0 7:41 F 7: L.l 8: 7 0 8: 7 F 8:29 0 8:29 F 
8: ;)fJ 

441 $REGORG 3: 14 0 3: 14 F 3: 15 3: 15 0 3: 16 3: 16 0 3: 17 3:17 0 
3: 18 3: 18 0 3: 19 3: 19 0 3: 19 F 3:20 3:20 D 3:21 
3:21 0 3:22 3:22 0 3:23 3:23 D 3: 21-1 3:24 0 3:25 
3:25 D 3:25 F 3:26 3:26 0 3:27 3:27 0 3:28 3:28 D 
3:29 3:29 D 3:30 3:30 D 3:30 F 3: 31 3:31 D 3: 31 F 
3:32 3:32 0 3:33 3:33 0 3:34 3:34 0 3:35 3:35 D 
3:36 3:36 D 3:37 3:37 D 3:38 3:38 D 3:39 3:39 D 
3:39 F I. : 13 4:17 5: 6 5: 6 F 6: 17 8: 10 8: 16 
8:20 8:31 8:31 F 9:20 10: 7 11 : 38 11 : 38 F 12 : 5 

12 : 5 F 12:23 12:23 F 
1 %NP 1 : LI 3: 31 0 

430 %P 1 : 4 3:30 0 3:31 5: 6 F 5: 6 8:31 F 8: 31 11 : 38 F 
11 : 38 12 : 5 F 12: 5 12:23 F 12:23 

410 %Sl 3: 1L1 3: 15 0 6: 14 6: 18 7:32 7:33 7:35 8:29 
8:30 8: 31 8: 39 8:41 9: 2 12:25 12:36 12:37 

Llll %S2 3: 14 3: 16 0 
'.12 %S3 3: 1 LI 3: 17 0 
LI13 %S4 3: 14 3: 18 0 
ll14 %S5 3: 14 3: 19 0 
415 %Tl 3:20 D 6:27 7:31 12: 111 12:25 12:36 12:37 
416 %T2 3:21 0 6:27 7: 31 12: 14 12:25 12:37 
417 %T3 3:22 0 
,.20 %T4 3:23 0 
LI21 %T5 3:24 0 
1.22 %T6 3:25 0 
423 %Wl 3:26 D 5: 1 5 2 5: 3 5:38 5:39 6: 8 6: 1/1 

6: 17 7 : 7 7 8 7: 9 7: 10 7: 11 7:34 7:35 
9: 11 9: 12 9 15 9: 16 9: 18 9:28 9: 32 9: 34 
9: 36 10: 8 10 12 10: 15 10: 18 10:21 10:25 10:29 

10: 31 10:33 11 5 11 : 16 11 : 27 12:22 12:24 12:25 
12:33 12:36 

1.2LI %W2 3:27 0 6: 2 6 3 6: 4 6: 7 7 : 8 7 : 9 9: 13 
9: 15 9:29 10 9 10: 13 10: 19 10:26 11 : 6 11 : 17 

11: 28 12:35 12 38 
425 %\-/3 3:28 D 12:36 12 37 
1126 %WI 3:29 0 12: 31• 12 36 12:37 
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Qua I i fie r: CRAY ( 16) 

427 %\15 3:30 0 
1016 I3TO 10: 16 10 22 lL.c:1 0 
1001 CLEAH It: 16 1 1 39 12: 6 12: 13 0 
110n copy 9: 30 10 10 10: lLt 10:20 10:27 11 : 7 11 : 18 11 : 29 

12:32 [) 

1133 OAl 3: 31t D It : 5 4: 17 6:27 7: 7 7:31 7: 32 7:33 
7: 31t 7:31 7: 110 8: 9 8: 10 8:29 8: 30 8: 31 
8:39 

611 OAIAERR 8:42 9: 3 9: 17 10: 6 0 
661 OArA[RR() 10: 211 D 10:37 
365 DONE It : 1 Lt It: 18 4:29 4:32 8: 6 0 9:38 10:35 
1121 DONEO 4 : 7 8: 19 D 

25 OTOIE 3 : 2 D 12:23 
1135 EXP 3:36 D 8:40 8:42 9: 1 9: 3 9: 6 9: 8 9: 17 

10: 15 
440 FAil 3:39 D 4: 3 8: 15 9: 37 10:34 
736 FAILURE 8: 15 11: 26 D 

177777 INTERNAl 3 : 1 () II: 28 
30 MENSIZ 3 : 6 () II: 13 

1131 NSG 3:32 D It: 4 4: 13 4: 15 8: 14 8: 16 11 : 38 12 : 5 
12: lLl 12:23 12:25 12:37 

1170 '·1SGl 2: 15 D 11 : 5 
32 HSGll 2: 3 /1 () 1 1 : 6 

1205 '·ISG2 2: 17 () 11 : 16 
36 HSG21 2:35 0 11 : 17 

1224 I'-ISG3 2: 19 D 11 : 27 
34 I-1SG31 2: 36 D 11: 28 

1242 '1SGII 2:21 D 9:28 
34 '-ISG III 2: 37 D 9:29 

1260 '·ISG5 2:23 () 10: 8 
35 '·ISG5L 2:38 D 10: 9 

1277 '-1SG6 2:25 0 10: 12 
23 I-1SG61 2:39 D 3 : 2 10: 13 

1311 '·ISG7 2:27 0 10: 18 
23 "ISG71 2:40 0 1 0: 19 

1323 "IS(;8 2:29 0 10:25 
12 ',ISGBI 2: 111 0 10:26 
50 '·lseClm 3 : 9 D 

747 HSCOII r 10: 11 10 1 7 HI 23 11 : 8 11 : 19 11 : 30 11 : 37 D 
432 "ISGI, 3:33 D II 15 5 112 9:32 10:29 12 : 5 12:22 12:23 
762 ',1SCla Sf> 9:31 10 28 12 It 0 

II "ISCI{~; I Z 3 : 5 0 3 6 12 5 
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Qua I i fie r: CRAY ( 17 ) 

24 NSGSIZ 3 : 4 D 3 : 6 3 : 8 4: 15 12: 1 /, 
557 NOnESP 6:32 7: 17 9:27 D 9:40 
LI27 POLL 6:29 7: 1/, 8:28 D 
436 REC 3: 37 D 8:41 8:42 9 2 9 3 9 16 9: 17 10: 21 
'134 RESP 3:35 D 8:39 8: L" 9 2 9 11 9 13 9:20 1 0: 7 
ll37 SID 3:38 D 6:28 7: 13 8 30 9 1 9 5 
430 SOURCE 3:31 D L,: 28 
126 STAHl 5:21 D 6:33 7: 18 
71 L, STARTED 5: 15 11 : 4 D 
725 SUCCESS 4: 31 7: 1~2 11 : 15 D 
460 VAL IDATE 6: 38 7:23 8:38 D 
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( 1 ) 

i 
. <1Il8C 1'0> OVlRIAY CRIDlM CRTOEM.L • 

COMMENT 'Copyright (C) Cray Researctl, Inc., 1984' OVERLAY 



cr{ I D[ r-1 
OVP" I elY CR I DUo1 

6 <mac ro> 
ltl 0 
I~ 11 
1112 
1113 
1114 
1115 
1116 
1117 
112U 
1121 
1122 
1123 
1124 
1~25 
426 
1127 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
11 110 
11111 
11112 
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Block: CRTDEM Qual ifier: CRTDEM (2) 

************************************************************************ 
* THE CHI DEMON IS ACTIVATED TO PROCESS INPUT AND OUTPUT INTERRUPTS * 
* FOR THE CRT CHANNELS (40 - 47). ENTRIES ARE PLACED ON A QUEUE FOR * 
* PROCESSING (CRIQU) IN RESPONSE TO CRT INTERRUPTS. ENTRIES ARE ALSO * 
* QUEUED BY THE KERNEL MESSAGE PROCESSOR TO INITIATE THE OUTPUT OF * 
* MESSAGES. * 
* 
* 
* 
* 
* 

QUEUE ENTRY: 
BITS o - 7 ASCII INPUT 

8 - 15 CHANNEL NUMBER 

* 
* 
* 
* 
* 

************************************************************************ 

%Sl 
%S2 
%S3 
%S4 
%S5 
%T1 
%12 
%T3 
%T4 
%15 
%16 
%W1 
%W2 
%W3 
%W4 
%W5 
CIIN 
rOL 
CIIR 
BfH 
USB 
fv1AX 
NXI 
LSI 
GSV 
SCO 
SC1 

REGDErS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQllALS 
EQUALS 
EQUALS 
EqUALS 
EQUALS 
EQUALS 
EQUALS 
EqUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EqUAL.S 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EqlJALS 
EQUALS 
EQUALS 

,,(CHN, TBL,CHR,BFR,USB,MAX,NXT,LST,GSV,SCO,SC1,SC2,SC3) 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$HEGOHG 
$REGOHG 
$HEGORG 
$REGORG 
$REGOHG 
$HEGORG 
$HEGORG 
$HEGORG 
$REGOHG 
$BEGOHG 
$HEGORG 
$HEGORG 
$REGORG 
$HEGORG 
$REGORG 
$HEGOHG 
$HEGORG 
$HEGORG 
$HEGORG 
$HEGORG 
$I~EGORG 
$HEGORG 
$REGOHG 

CRTDEM.5 
CRTDEM.6 
CRTDEM.7 
CRTDEr-1.8 
CRTDEM.9 
CRTDEM.10 
CRTDEM.11 
CRTDEM.12 
CRTDEM.13 
CRTDEM.14 
CRIDEM.15 
CRTDEr-I.16 

CRTDEM.18 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



(I; 1 III r·l 
()V(~r'l;ly CHllllr·' 

SC2 
SC3 

EQUALS 
EQUALS 

EXI 
EXI 
EXT 
EXI 
EXT 
EXT 
EXT 
EXT 

SHEGOHG 
SHEGOHG 

%EX 
Bcrn 
BIQU 
BOQU 
CHTQU 
EO 
EH 
OSCALL 

lOP APNL 2.1(U5/1')/81) 01/06/8711:5'):18 PClge 196 
Block: CRTDEM Qualifier: CRTDEM (3) 

SRE( 
SHEG 

CRTDEM.20 
CRT()[M.21 
CR IDEI". 22 
CRTOEI".23 
CRTDEM.24 
CRTDEM.25 
CHTDEM.26 
CRTDEM.27 

3 
3 



CB I DUoI 
Ove ,'I elY CIHOHI 

6 
6 

10 
13 
15 
17 

21 
23 

?3 

30 

33 

In 

113 

50 
') ') 

002000 000000 
014000 /000000 n21~000 

'<mac ro> 
020000 024l.30 

<macro> 

<mac ro> 
<macro> 

003000 

020430 004010 011377 
02l~4 3 2 
020l~30 011377 024430 

020430 004001 011003 
016000 /000000 024431 
030l~31 0241.31 

<macro> 
<macro> 
<m(lcro> 

NEXT 
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Block: CRTDEM Qual ifier: CRTDEM (4) 

* * GET ENTRY FROM QUEUE 
* 
* 
1==0 
ED = CRIQU 
RKERN ETOQ 
R!CHN = EH 
SIF(A=O) 

PKERN ESWP 
SENDIF 

= 1 

* * GET CHANNEL AND MESSAGE 
* 
R!CHR 

R!CHN 

* 

R!CHN > 10 & 377 

R!CHN & 377 

* GET ADDRESS OF CRT TABLE 
* 
R!TBL R!CHN > 1 & 3 + BCRT 

R!TBL (R!TBL) 

* * GET POSITION POINTERS 
* 
GET R NXI,TT@PTO,R!TBL 
GEl H LST,ll@PT1,R!TBL 
GET R USB,TT@USB,R!TBL 

* 
* INPUT CHANNEL INTERRUPT 

.LOCK 

.QUEUE ADDRESS 

.POP NEXT ENTRY 

. SAVE 

. IF NO MORE TO DO 

.GO TO IDLE LOOP 

. OPEN 

.MESSAGE 

.CHANNEL 

.OFFSET 

.TABLE ADDRESS 

.POINTER TO NEXT 

.POINTER TO LAST 

.»»> 0 

.««< 0 

.POINTER TO UNSOLICTED INPUT BUFF 

CRTDEM.29 
CRTDEM.30 
CRTDEr-1.31 
CRTDEM.32 
CRTDEM.33 
CRTDEM.34 
CRTDEM.35 
CRTDEM.36 
CRTDEM.37 
CRTDEM.38 

SIF 
CRTDH1.39 
CRTDEM.40 

SENDIF 
CRTDEM.41 
CRTDEM.l.2 
CRTDEM.43 
CRTDEM.44 
CRTDEfo1.45 
CRTDEM.46 
CRTDEM.47 

CRTDEM.48 
CRTDEM.49 
CRTDEM.50 
CRTDEM.51 
CRTDEM.52 
CRTDEM.53 
CRTDEM.54 

CRTDEM.55 
CRTDEM.56 
CRTDEM.57 
CRTDEM.58 
CRTDEM.59 
CRTDEM.60 
CRTDEM.61 
CRTDEM.62 
CRTDEM.63 
CRTDEM.64 
CRTDEN.65 
CRTDEM.66 



LlillllH 
oV'f'I'I,lY CHIDlf,' 

<mClcro> 

11 <iliac 1'0> 
16 <mac 10> 

l! 12 002000 ooonoo 
l()l, <lOa C 1'0> 
l!J7 <m8 C 1'0> 
111 <macro> 

11/1 <mac ro> 
1 ~) 7 <m8cro> 
130 020000 024423 
13C? <m8cro> 
13/1 <ma c 1'0> 
1)6 020423 02 Ij()() () 

111l! <rn8CI'0> 
111? <mac/'o> 
1117 <maCI'(» 
15 /1 020430 05400n 
1 r)6 16700U 
157 071151 
160 <mac 1'0> 

1 (If) <mClc 1'0> 

1 () 5 <iliac 1'0> 
11'2 <macl'o> 
III <mac 1'0> 
?()/I <m(lCI'o> 
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Block: CRTDEN Qual ifier': CRrDEM (5) 

* CRTDEN.67 

Sir (U = R! CHN & 1) . I NPUT I NTERRUPl 
CRTDEH.68 
CRIDEM.69 

SIF 
CRTDH1.7U 
CRIDEM.71 
CRIDEM.72 
CRTDEIvl.73 
CRTDH1. 7L~ 

* IF CRr liAS BEEN USURPED BY AN ACTIVITY 

GfT R!SCU, TT@r"'OD,R!TBL 
SIF (R!SCO = TTSOWN) 

1=0 
ADDRESS ED,TT@IQ,R!TBL 
RKERN EDQU 

.GET MODE 
· I F CRT I S USURPED 

.DEQUEUE USURPER 

.QUEUE ADDRESS 

.ROUTINE TO DEQUEUE 

.»»> 0 

.»»> 1 

SIF (Ell = 0) · IF NO ACTIVITY WAITING 

pur R!CHR,TT@ECII,R!TBL 
SELSE 

.BUFFER IT 

.RE-ACTIVATE 

.»»> 2 

R!%W1 = R!EII 
ADDHESS R!EH,AD@Pl,R!EH 
RKEHN DQ r I NE 

.SAVE ACTIVITY ADDRESS 
• T I 1'1 ERE N 1 RY 
.DEQUEUE IT 

R!EH = R!%Wl 
HKERN EQCP 

.RESTORE ACTIVITY ADDRESS 

.QUEUE rOR EXECUTION 
PUT H!CHR,AD@P1,R!EH 
STORE O,AD@RC,R!EH 
B = R!CIIN 
IOB:7 
p = NEXT 

SENDIF 

* CRT BELONGS TO KERNEL 

. PASS CHARACTOR 

.RESPONSE CODE 

.RE-ENABLE CHANNEL 

.CHECK FOR HORE 

* - IGNORE INPUT IF IN HIDDLE OF OUTPUT 

SELSEIF (R!SCO # TTSOUT) 

* GEr MESSAGE BUFFER ADDRESS AND LENGTH 

SIOHE 'IISINP,TT@HOD,R!TBL .SET HaDE TO INPUT 
GEl R!BFR,TT@IBF,R!lBL .BUFFER ADDRESS 
GET H!MAX,lT@SIZ,R!TBL .BUFFER LENGTH 
S If (H! BFR = 0) . I F NONE ASS I GNED 

.««< 2 

.»»> 2 

Sir 
CRTDEH.75 
C rn DE r-.1. '16 
CRT DEI'-1. 77 
CRTDEr"'.78 

SIF 
CR1[)EM.79 
CRTDEM.80 
CRTDEH.81 
CR TDEt-1. 82 
CRTDEf.1.83 
CRTDEM.8l~ 
CRTDEH.85 
CRTDEH.86 
CRT 0 Et'1. 87 
CRIDEt-1.88 
CRIDH1.89 
CRTDH1.90 
CRTDEt-1. 91 

SENDIF 
CRTDEM.92 
CRTDEM.93 
CRTDEt-1. 94 
CRTDEM.95 
CRTDEM.96 
CRIDEM.97 
CRTDEM.98 
CR 1 DH1. 99 
CRTDH1. 100 
CRTDEM.101 
CRTDEM.102 
CRTDH1. 103 

Sir 



CHllJlH 
OVl-'!rl<lY CRTOf.t-1 

207 
211 
216 
220 
225 

225 

227 

233· 
235 

237 
21j 1l 

250 
255 

260 
2()2 
263 
264 

020434 024 1133 
<macro> 

o 1 0 1 1 7 02 4 113 5 
<macro> 
<macro> 

010000 0244111 

<mac ro> 

077000 /002024 
010012 024432 

<macro> 
020436 103003 010007 
0241132 

<macro> 
<macro> 

010007 024 1132 
<macro> 

027436 
<macro> 
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Block: CRTDEM Qualifier: CRTDEM (6) 

R!BFR = R!USB .USE BUFFER FOR UNSOLICITED INPUT 
PUT R!BFR,TT@IBF,R!TBL 
R!MAX = TT$MAX .LENGTH OF BUFFER 
STORE TT$MAX,TT@SIZ,R!TBL .SET SIZE TO MAXIMUM LENGTH 

$ENDIF 

'"' '"' PROCESS CHARACTERS COMMON TO ALL CRT TYPES 
'"' 
'"' CLEAR PROCESS FLAG 

R!SCO = 0 

'"' ESCAPE 
'"' - TERMINATE LINE / RETURN CHARACTER 

$IF (R!CHR = CHR$ES) 

R = PlJTCHAR 
R! CIIR = CHR$LF 

'"' CONTROL-U 

.ENTER IN BUFFER 

.00 LINE FEED 

'"' - RETURN TO BEGINNING OF LINE 

$ELSEIF (R!CHR = CHR$CTU) 

.««< 2 

.»»> 2 

R!CHR = CHR$BEL, R!NXT = 0 . IF ALREADY THERE 

'"' BACK SPACE 
'"' - BACK. UP 1 POSITION 

$ELSEIF (R!CHR = CHR$BS) 
$IF (R!NXT = 0) 

R!CHi~ 
$ELSE 

R!NXT 
$ENDI F. 

CHR$BEL 

R!NXT -

. IF ALREADY AT START 

.SEND REMINDER 

.BACKUP 

.»»> 3 

.««< 3 

CRTDEM. 104 
CRTDH1.105 
CRTDEM.l06 
CRTDEM.107 
CRTDEM.l08 

$ENDIF 
CRTDEM.l09 
CRTDEM.ll0 
CRTDEM.111 
CRTDEM.112 
CRTDE'''.113 
CRTDEM.11 1• 
CRTDEM.115 
CRTDEM.116 
CRTDEM.117 
CRTDEM.118 
CRTDEfw1.119 
CRTDEfw1.120 
CRTDEfw1.121 

$IF 
CRTDEfw1.122 
CRTOEfw1.123 
CRTDEN.124 
CRTDEM.125 
CRTDH1.126 
CRTDEN.127 
CRTDEM.128 
CRTDEM.129 

CRTDEM.130 
CRTDEM.131 
CRTDEM.132 
CR1DEM.133 
CRTDEM.134 
CRTDEM.135 

$IF 
CRTDEM.136 
CRTDEM.137 
CRTDEM.138 
CRTDEM.139 

$ENDIF 
CRTDEM.140 



(:1< Illl r·, 
(hI' t' 1 ;lY CI\ II)! 

?61t <mac ro> 
? 711 000000 

275 <m<"c fa> 
3()5 010012 024432 
31) 7 0770n() /0020211 

:) 11 <macro> 
316 0201136 103003 ()10007 

021l l t32 

3;:2 <macro> 
335 0770nn /002()21~ 

337 <mac ro> 
311() 010001 024 1t41 

31t? <Hlacr'o> 

<lIIllcro> 

\ II I <nt<1C f'(» 
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Block: CRTDEM Qualifier: CRTOEM (7) 

i 
-II- CONTROL-A 01 .HROL-X 
-II- - REPEAl THE LAST INPUT LINE 
-II- - EXECUTE IF CONTROL-X 

$ELSEIF (R!CIlR = CHR$CTA) OR (H!CHR 
PASS 

-II- CARRIAGE RETURN OR LINE FEED 

CHR$CTX) 

$ELSEIF (R!CIlR = CHR$CR) OR (R!CIIR = CHR$LF) 
R!CHR = CHR$LF .SET TO LINE FEED 
R = PIJTCHAR . TERMINATE BUFFER 

-II- RUBOUT 

$ELSEIF (R!CHR = CHR$RUB) 
R!CHR = CHR$BEL, R!NXT 0 .START WITH BACKSPACE 

-II- PRINTABLE CHARACTERS 

$ELSEIF (H!CHR >=' 'R),AND,(R!CHR <= '~'R) 
R = PUTCHAR .ENTER IN BUFFER 

-II- IF UNPROCESSED 

$ELSf 
R!SCO = 1 .SET FLAG 

$ENDIF 
.««< 2 

-II-

-II- PROCESS CHARACTERS UNIQUE TO CRT TYPE 
-II-

GEl R!SC1,TT@TYP,R!TBL .GET CRT TYPE 

-II- Ar..,PEX 

$ IF (H! SC1 CF$AMPEX) AND (R!SCO 1 ) . A"'PEX CRT 
.»»> 2 

CRTOEM.llj 
CRT OEM. l l l£:: 
CRTDEr'1. l l 13 
CRTDEM.144 
CRT DEN. 11,5 
CR 100'1. 1/16 
C RI 0 EM. 1 It "7 
CRT DE f·1. 1 l.18 
CR I Dff'1. 1/19 
CRTDEH.150 
CRT D E f'1. 1 5 1 
CRIDEM.152 
CRTDEN.153 
CR I DEN. 1511 
CRIDEN.155 
CRfDEN.156 
CRTDEr·1. 157 

CRTDEN.158 
CR1DEM.159 
CIHOEN. 160 
CRTDEI'1.161 
CRTDEM.162 
CRTDEN.163 
CRTDH1. 164 
CRTDEN.165 
CRTDEM.166 
CRTDEr~. 167 
CRTOEM.168 
CRTDEM.169 

$ENDIF 
CRTDEM.170 
CRTDEr..,. 171 
CRTDE"1. 1 72 
CRTOEH.173 
CRT 0 E"1. 1 7 It 
CRTDEM.175 
CRTDH1. 176 
CRTDEM.177 
CRTDEM.178 
CRTDEM.179 

$IF 



CI{ I LHr·, 
OVPI'lay eln ()Ol 

3 r) 7 

361 

3()'J 

374 
376 
377 
Iltl () 

41lll 

LIO 7 

11111 

0100nO 021111111 

<mac ro> 

<macro> 

010007 02Llln 2 
<mncro> 

026 LI36 
020437 023 1d6 
026437 

<m8cro> 

<mac ro> 
o 1 000 1 024 Llll 1 

<mac 1'0> 

<mac ro> 

<mac ro> 

010007 024 1132 
<m(lcro> 

07Tonn /001 r)?11 

101002 

lOP APML 2.1(O~)/1~)/87) 07/06/8711:55:18 Page 201 
Block: CRTOEM Qualifier: CRTDEM (8) 

R! SCO ::0, 0 .CLEAR UNPROCESSED FLAG 

'II- FORWARD SPACE 

$IF (R!CHR = CHR$CTL) 
.»»> 3 

$IF (R!NXT >= R!MAX - 1) . IF AT END OF INPUT LENGTH 
.»»> 4 

CHR$BEL .RING THE BELL R!CHR 
$ELSE 

R!NXT 
R!LST 

R!NXT + .MOVE FORWARD 
R!LST + 1, R!LST < R!NXT 

$ENOIF 

* SET UNPROCESSED 

$ELSE 
R!SCO 

$ENDIF 

$ENDIF 

* 
* IF CHARACTER NOT 
* 
$IF (H!SCO # 0) 

R!CHR = CHR$BEL 
$ENDIF . 

* 

FLAG 

PROCESSED 

.BEEP 

* ECHO BACK CHARACrER 
* 
R = OUICHAR .ECHO CHARACTER 

.««< 4 

.««< 3 

.««< 2 

.»»> 2 

.««< 2 

CRTDEM.180 
CRTDEM.181 
CRTDEM.182 
CRTDE"".183 
CRTDEM. 184 

$IF 
R15961AA.l 

$IF 
CRlDEM.186 
CRlDEM.187 
CRlDEM.188 
CRTDEM.189 

CRTDEM.190 
$ENDIF 

CRTOEM.191 
CRTDEM.192 
C R 1 D Er-" 1 9 3 
CRTDE"".191~ 
CRTDEM.195 
CRTDEM.196 
CRTDEM.197 

$ENDIF 
CRlDEM.198 

SENDIF 
CRTDEM.199 
CRTDEM.200 
CRTDEM.201 
CRTDEM.202 
CRTDEM.203 
CRTDEM.204 

SIF 
CRTDEM.205 
CRTDEM.206 

SENDIF 
CRTDEM.207 
CRTDH1.208 
CRTDEM.209 
CRTDEM.210 
CRTDEM.211 
CRlDEM.212 
CRTDEM.213 



(;" I I >I 1-1 
()\l','I<lY CI~lllfr 

Ill, 

1,16 <mac 1'0> 

I,?U <macro> 
II;> ') <macro> 

1,31 010001 024 11112 
1133 <ma C 1'0> 
113 ') <mClC 1'0> 
III,;' <macro> 

11 11) <rna C ro> 
l,r)2 <mac 1'0> 

II ') '") <mllC ro> 
I, (J;? 002000 OOOUU(J 
II ()II <ma C 1'0> 
II (i I <ilia C 1'0> 
II 11 <mac ro> 
II I,) <mClC ro> 
4 ('II <mac 1'0> 
') () 1 <m(lC 1'0> 
')(16 (J2043U 05 11l)()1) 

') 1 (1 <OleIC r'o> 
'J~ 1 171100U 
, '),r) 

:J) L <mClcro> 
'j 36 <macro> 
')11;) 010000 02 111111? 
')11 11 <mac!'o> 

')/1 / , <m,l C rn> 

'JII/I <IIIClC r'o> 

lOP A P t-l L 2. 1 ( U~) / 1 ~ / 8 7 ) () I / U 6/ 8 I 1 1 : ~ ~: 1 8 P a 9 e 2 U 2 
Block: CRTDEM Qua Ii fier: CRTDEM (9) 

SENDIF 
.««< 1 

* * OUTPUT IN1EHHUPT HANDLING 
·K· 

SELSE 

* IF CHl IS USURPED BY AN ACTIVITY 

.MODE WOHD GET R!SCO,Tl@MOD,R!TBL 
SIF (R!SCO = TTSOWN) . IF OWNED BY AN ACTIVITY 

R! SC 1 -:- 1 
SUNTIL (R!SCl = 0) 

GET R!SC1,Tl@OQ,R!TBL 
S I F (R! SC 1 # 0) 

.SET NON ZERO 

.UNlIL QUEUE FLUSHED 

.ACTIVITY ADDRESS 

. IF ONE THERE 

.»»> 

.»»> 2 
GET R!SC2,AD@Pl,R!SCl .GEl CHARACTERS TO GO 
SIF (R!SC2 = 0) . IF OUTPUT DONE 

.»»> 3 
SlORE O,AD@RC,R!SCl .RElURN CODE 
I = 0 . LOCK 
ADDRESS ED,TT@OQ,R!TBL .QUEUE ADDRESS 
RKERN EDQU .POP 
RKERN EQCP .QUEUE FOR EXECUTION 

SELSE 
GET R!SC2,AD@FU,R!SCl .BUFFER ADDRESS 
GET H!SC3,AD@RC,R!SCl .POINTER TO NEXT CHARACTER 
B = R! CHN . CHANNE L 
GETBYTE A,R!SC3,R!SC2 .CHARACTER TO SEND 
lOB: 14 .SEND IT 
FlDAOD 1,AO@RC,R!SCl .UPDATE POINTER 
FLDSUB 1,AD@Pl,R!SCl .DECRlMENT CHARACTER COUNT 
H!SCl = n .TERMINATE SEARCH 

S[NDIF 

SENOIF 

SENDlll 

.««< 3 

.««< 2 

CRTDEM.21 
SENI) 

CHTDEI'1.215 
CHTDEH.216 
crn o Er-1. 21 7 
CRTDEH.218 
CRTDEr".219 
CRTOEM.220 
CHI DEr". 221 
C H T D Ef-1. 222 
CH TOEt". 223 
CHTOEH. 221~ 
CR1DEM.225 

SIF 
CHTDEt-1. 226 
CRTDEM.227 
CR T DEt.,. 228 
CRTDEH.229 

SIF 
CRlDEM.230 
CRTDEM.231 

SIF 
C RID E t-l. 2 3 2 
CRTDEM.233 
CRT 0 E 1'1. 2 3 4 
CRIDEM.235 
CHTDEM.236 
CRl 001. 237 
CR fOOl. 238 
C R 1 0 E r" . 2 3 9 
CHI D01. 2L~0 
CRT D E 1'1. 2 L~ 1 
CRT DEM. 21t2 
CRT D 01. 2 L~ 3 
CRT D E H . 2114 
CRTDEM. 2L~5 
CRT DEr". 21.6 

SEND IF 
CRlDEM.247 

SENDIF 
eR rDEI'1. 2L.8 
CRTDEM.249 



CI\ IDE,..1 
Ovn I' I ely CRT DU,' 

551 
557 
56 11 

567 
575 

603 

613 
615 

61 7 
630 
637 

020430 05!1 (lOt) 
167000 
0715 LI2 

<macI'o> 
<mac ro> 
<macro> 

<mac 1'0> 
<mac ro> 

<mac ro> 

010015 021~l132 
077000 /001524 

<macro> 
<macro> 

077000 /0015 1111 

<mac 1'0> 
<mac 1'0> 

lOP APML 2.1(05/15/87) 07/06/87 11:55:18 Page 203 
Block: CRTDEM Qual ifier: CRTDEM (10) 

* RE-ENABLE CHANNEL 

B = R!CHN 
IOB:7 
P = NEXT 

.CHANNEL 

.CHECK FOR MORE 

* CONTINUE KERNEL OUTPUT OF MESSAGE 

$ELSEIF (R!SCO = TT$OUT) 
GET R!BFR, TT@OBF,R!TBL 
$IF (R!BFR # 0) 

.OUTPUT BUFFER ADDRESS 

. IF BUFFER EXISTS 
.»»> 2 

* CHECK FOR END OF MESSAGE 

GET R!CHR,TT@ECH,R!TBL .LAST CHARACTER 
GEf R!SCO,TT@SEQ,R!TBL .SPECIAL CHARACTER PROCESS 

* LINE FEED 
* - DO CARRIAGE RETURN 

$Ir (R!CHR = CHR$LF) AND (R!SCO = 1) . IF LINE FEED 
.»»> 3 

R!CIIR = CHR$CR 
R = OUT CHAR 

* CARRIAGE RETURN 
* - TERMINATE OUTPUT 

.00 CARRIAGE RETURN 

.SEND 

$ELSEIF (R!CHR = CHR$CR) AND (R!SCO = 1) .CARRIAGE RETURN 
STORE O,TT@SEQ,R!TBL .CLEAR SPECIAL CHARACTER COUNT 
R = MSGON .TERMINATE OUTPUT 

* OUTPUT NEXT CHARACTER 

$ELSE 
GETBYTE R!CHR,R!NXT.R!BFR, INC=l .NEXT CHARACTER 

************************************************ 
* RECORD OUTPUT CHARACTERS TO CRT * 
* 
* 
* 

1. CHANNEL 
2. CHAHACTER IN ASC I I 

* 
* 
* 

CRTDEM.250 
CRT OD-1. 251 
CRTOEM.252 
CRTDEM.253 
CRfDEM.254 
CRTDEM.255 
CRTDEM.256 
CRTDEM.257 
CRTDD-l.258 
CRTDEM.259 
CRTDEM.260 

$IF 
CRTOEM.261 
CRTDEM.262 
CRTDEM.263 
CRTDEM.264 
CRTOEM.265 
CRTOEM.266 
CRTDEM.267 
CRTDEr-I.268 
CRTOEr-I.269 
CRTOEM.270 

$IF 
CRTDEM.271 
CRTDEM.272 
CRTDEM.273 
CRTDEM.274 
CRTOEM.275 
CRTDEN.276 
CRTDEM.277 
CRTDEM.278 
CRTDEM.279 
CRTOEr-1. 280 
CRTDEM.281 
CRTDEM.282 
CRTOD-I.283 
CRTDEM.284 
CRTDEM.285 
CRTDEM.286 
CRIDEM.287 
CRTDEM.288 
CRTDEM.289 



CI: il)l t·, 
()\'(~ I' I elY CR I 111 t' 

11 :3 

("16 
120 
I r) ') 

CL 

132 
731 

711 1 
711? 
/1111 

71111 

(11 /1 

0201~30 
/oooono 

030 l jlj 1 
<m(lcl'o> 

<macro> 

010012 

011()U6 
02 1j/jL11 
02I,I·I/j 1 

024/j32 
077000 /0015211 

<m(lc /'0> 

<macro> 
077000 /0015 1111 

<rnac,'o> 
077000 /001524 

<m(le 1'0> 

<melC 1'0> 

<melC "0> 

<lilac 1'0> 
( , 1 0 1 1 7 () 21j II 3') 

<mac /'0> 
<1I1(tC 1'0> 

016000 

lOP APML 2.1(05/15/87) 07/06/87 11:5~):18 
Block: CRTDEM Qualifier: CIHDEM 

* 3. BurFER ~SS * 
* 4. ACTIVITY uESC. ADDRESS * 
* 5. 0 * 
************************************************ 

R!SCO == R!CHN & 6 + BOQU . CALCULATE SPOT TO GET A.D. 

H!SCO = (R!SCO) . ACTIVITY DESC. 
KRECORD lF$CHAR, (R! CHN, R! CHR, R! BFR, R! SCO, 0) 

* TERMINATE WITH LF-CR 

$1 F (R!CIIR = TT$Eor,,) . I F TERMINATE CHARACTER 
.»»> 4 

R!GIIR = GItR$LF .SEND LINE FEED 
R ~ OUTGHAR .SEND 
SrORE 1,TT@SEQ,R!TBL .MARK SPECIAL PROCESSING 

* TfRMINATE - NO LF-CR 

$ELSEIF (R!CHR = TT$NLF) . TERMINATE WITH NO EOL 
R = MSGDN .END OUTPUT MESSAGE 

* OUTPUT NEXT CHARACTER 

$ELSE 
H co OUTCHAR 

$ENDIF 

$ENDIF 

$ENDIF 

.SEND 

* INTlHHUpr WAS RESULT OF ECHO 
* - CHECK FOR SPECIAL PROCESSING 

$ELSEIF (R!SCO = TT$INP) 
R! MAX = TI S,..'AX 

. ««< Lj 

.««< 3 

.««< 2 

GEr R!CHH, rl@ECH,R!TBL 
GET R! SCD ,ll@SEQ, R! TBL 

.GEI ECIIOED CHARACTER 

.GET SEQUENCE NUMBER OF PROCESS 

Page 204 
( 11 ) 

CRIDE"".29t 
CIHDEM.291 
CRIDEM.292 
CRIDEM.293 
CH T DEM. 291~ 
CRTDEM.295 

CRTOEM.296 
CIHDEN. 297 
CRI DU". 298 
CR r OEt". 299 
CRTDEM.300 
CRTDEM.301 
CR1DEM.302 

SIF 
C RIO E,..1. 3 (J 3 
CR TDH1. 301, 
CR1DEM.305 
CRTDEM.306 
CRTDEN.307 
CRT DE,..'. 308 
CRTDEM.309 
CRTDEN.310 
CRTOEN.311 
CRTOEM.312 
CRTDEN.313 
CRTOU".314 
CRIDEN.315 
CRTDEM.316 

SENDIF 
CRT D£tv1. 317 

SENDIF 
CRTDEM.318 

SENDIF 
CRTDEt-,. 319 
CRTDEM.320 
CRTDEM.321 
CRT DEt". 322 
CRTDE"'. 323 
C R r D E"1. 3 2 Lj 
CHTDEM.325 
CRTDEM.326 



CI{ I UI:. N 
OVP I' I tty CR r l)t I,' 

771 

775 
777 

1 ()(11 
1 () III 
1011 

1 n 11~ 

1011 
In?O 

1020 

1 (,?O 

1 ()22 
1()32 
lU34 
1 (JIll 

1 (J/I'J 
III r)2 

1 ()l)? 

1 (I {'II 

1 ](to 

1 1 () 7 

::::mac ro> 

077000 /001352 
o 1 0 1 77 024 L. 32 

<mac ro> 
0723 L.2 

<macro> 

<mac ro> 

072333 
<macI'o> 

<m<lcro> 

010025 024 L,32 

<mac ro> 
020432 024L.41 

<macro> 
<rna c "0> 

<mac ro> 
<mel C rn> 

<macro> 
<m<lC f'O> 

<fIlar.ln> 

0770(1) /00202 11 

lOP APMl 2.1(U5/15/81) 01/06/87 11:55: 18 Page 205 
Block: CRTDEM Qualifier: CRIDEM (12) 

* RUBOUT ONE CHARACTER 

$IF (R!CHR = CHR$RUB) 

R = RUBOUT 
.»»> 2 

R!CIIR = CHR$RUB 

* CONTROL-U 
* - DELETE LINE 

$ELSEIF (R!CHR CHR$CTU) 
R = RUBOUT 
$IF (R!SCO = 0) 

$IF (R!NXT # 0) 

R ::.= RUBOUT 
$END~F 

$ENDIF 

R!CHR = CHR$CTU 

* CONTROL-A OR CONTROL-X 
* - REPEAT LAST INPUT 

.USE SUBROUTINE 

.SAVE FOR NEXT INTERRUPT 

.USE RUBOUT SUBROUTINE 

. IF RUBOUT COMPLETE 
.»»> 

. IF NOT AT START 
.»»> 

.KEEP RUBBING 

. ««< 

.««< 
.SAVE fOR NEXT INTERRUPT 

* - EXECUTE IT IF CON1ROL-X 

$ELSEIF (R!CHR = CHR$CTA) OR (R!CHR = CHR$CTX) 
R!SCO = R!CHR . SAVE 
GET R!BFR,TT@IBF,R!TBL . INPUT BUFFER ADDRESS 

$IF (R!BFR # R!USB) 

3 

4 

L • 

3 

.»»> 3 
GEl R!MAX,Tl@SIZ,R!TBL 

$LNDIF 
.««< 3 

GlTAYI[ H!CHR,R!NXT,H!USB .GET NEXT CHARACTER 
$1 r (R! SCO = CUR$CTA) . I F REPEAT I NG ONLY 

.»»> 3 
$Ir (R!CUR # CHH$LF) AND (R!CHR # 0) . IF NOT END 

.»»> 4 
R = PurCHAR .SAVE THE CHARACTER 

CRTDH1. 327 
CR-' OEM. 328 
CRTDEM.329 
CRTDEM.330 

$IF 
CRTDEM.331 
CRTOEM.332 
CRTDH1. 333 
CRTDEM.334 
CRTDEM.335 
CRTDEM.336 
CRTDEM.337 
CRTDEH.338 
CRTDEM.339 

$IF 
CRTDEM.340 

$IF 
CRTDEN.3 L.l 
CRTDEM.3I'2 

$ENDIF 
CRTDEr".3Ln 

$ENDIF 
CR TDEM. 31,L, 
CRT[/EM.345 
CHIDEM.3 L,6 
CRTDEM.3L'7 
CRTDEM.348 
CRTDEM.3 L.9 
CRTDH1. 350 
CRTDEM.351 
CRTDEM.352 
CRTDEM.353 

$IF 
CR1DEM.354 
CRTDEM.355 

$ENDIF 
CRTDEM.356 
CRTDEM.357 

$If 
CRTDEM.358 

$IF 
CRTDEM.359 



c/; II)t r·l 
0'/1' I' lily CI{ 1 PI r' 

111 
1 1 1 ~~ 

111 ? 

1 1 1 1 
11 ?O 

1 123 
1 1 ;,r) 

1 12') 
11 ?1 
1130 

113 r) 

11 V) 
1111? 
111111 

11/1~ 
II')? 
11 ~4 
11 5~) 
1162 
1 1 () / 
IIi 'I 
1117 

12\ )() 
I? 11; 

I 
.172413 

<m'lcro> 

0201132 013012 
010n01 0241132 

<macro> 
<macro> 

010012 02111132 
<macro> 

077000 /OO2{)2 11 
072375 
0201~32 013012 
010030 02 11432 

<mac ro> 

<macro> 
o 1 00 1 5 0 2 /t II 3 ? 
072360 

<macro> 
010000 024436 
()2 114 3 7 

<macro> 
<rnelcro> 
<OI,IC ro> 
<~/lla c ro> 
<rn;'le "0> 

U 1 L1 IWn 0540{)() 
(1()()()(II)024 11IHI 

1 O~~003 

1 ()20()3 

lOP APML 2.1((J5/15/87) Ul/U6/8l11:55:18 Page 2u6 
Block: CRToEM QUell ifier: CRT OEM (13) 

R -= OUT, 
$rNDIF 

.DETECT END OF BUFFER 

.««< 4 
R!CIlR = CHR$CTA, R!CIIR # CHH$LF . IF NOT END OF LINE 

$ELSE .CONlROL-X 
$IF (R!CHR = TT$EOM) .TERMINATE LINE 

R!CHR = CHR$LF 
$ENDIF 

R = PUrCHAR .SAVE THE CHARACTER 
R = OUTCHAR .SEND 

.»»> 4 

. ««< l-l 

R! CHR = CHR$CTX, R! CHR # CHR$LF . I F NOT END OF LI NE 

$ENDIF 
.««< 3 

* LINE FEED 
* - SEND CARRIAGE RETURN 

$ELSEIF (R!CHR = CHR$LF) 
R!CIIR = CIIR$CR .SET TO CARRIAGE REIURN 
R = OU TCflAR . OUT PUT TO CRT 

* CARRIAGE RETURN 
* - INPUT COMPLETE / ACTIVATE RECEIVER 

SELSEIF (R!CHR = CHR$CR) 
R!NXT = 0 .RESET POINTERS 
R!LST = A 
STORE TT$FREE, TT@MOD,R!TBL .FREE THE CRT 
GET R!BFR,Tl@IBF,R!TBL .GET BUFFER ADDRESS 
STORE O,Tl@IBF,R!TBL .CLEAR INPUT BUFFER 
GEl R!SCO,TT@INT,R!TBL . INPUT INlERRUPT FLAG 
$IF (R!BFR = R!USB) AND (R!SCO = 0) .IF UNSOL. INPUT 

.»»> 3 

* PASS CHT NUMBER IN FIRST GLOBAL REGISTER 

B = I%GBlREG] 
R!GSV -= (B) 

.SAVE CURRENT VALUE 

CRTDEM.36 
CR TDEM. 36, 

SEND IF 
CR fOEM. 362 

CR fDH1. 363 
CRl DEt-1. 364 

SIF 
CRTDEM.365 
CRTDEM.366 

SEND IF 
, CRT 0 E t-1. 367 
CRTDEM.368 
C R 1 0 E t-1. 3 6 9 

CRTDEt-1. 370 
SEND IF 

CRTDEM.371 
CRT 0 E t-1. 3 72 
CRlDEH.373 
CRl DEt-1. 374 
CRTDEM.375 
C R rOE rv1 . 3 76 
CRTDEM.377 
CRIDEM.378 
CRIDEM.379 
CHTDEr-1.380 
CRTDEH.381 
CRTDEM.382 
CRTDEM.383 
CRTDEM.384 
CRTDEH.385 
CRTDEr-1. 386 
CRTDEM.387 
CRTDEt-1. 388 
CRTDEM.389 

SIF 
CRIOH1. 390 
CR1DEM.391 
CRTDEt-1. 392 
CRTDEt-1. 393 
CR TDEt-1. 394 



CHIDlH 
Ove r I ely C/\ 1 D[ r·1 

1212 

1216 
1221 

1225 
1227 
1231 
1232 
1233 
12.')11 

1235 
1237 
12112 
12111~ 
12117 
1251 
1252 
1253 

1255 
1257 

1261 
1266 
1211 
1? 73 

1277 
1 3 () 1 
11()3 

020430 004001 011003 
06/1000 

010444 012001 054000 
010117 012001 (l()II()()1 
021 .. Lt41 

<mac ro> 
030433 064000 
056000 
026433 
02741,1 

<macro> 

010055 
01/ .. 000 
010010 
014000 
010441 
010000 
076000 

021tltLt 1 
/000000 

02411 113 
/177777 

054000 

<mac ro> 

010400 0511U00 
0204 110 06 ltOon 

<mClc 1'0> 
020430 011()06 
002000 oonnUn 
01 11000 /000000 
024000 

<mac ,'0> 
<mac ro> 

003000 

02 /1442 

lOP APML 2.1(U5/15/87) 01/u6/87 11:55: 18 Page 207 
Block: CRTOEM Qual ifier: CRTDEM (14) 

(B) = R!CHN > 1 & 3 .CRT ORDINAL 

* COPY CONTENT OF BUFFER TO PARAMETER REGISTERS 

B = [SC3] + 1 .FIRST PARAMETER REGISTER 
R!SCO = TT$MAX + 1 > 1 . PARCEL COUNT 

$UNTIL (R!SCO = 0) 
(B) = (R! BFR) 
B = B + 1 
R!BFR R!BFR + 
R!SCO = R!SCO -

$EN~TIL 

* CREATE CALL 

R!SCO F$CREATE 
R!SCI = O$CALL 
R!SC2 = 0'8 
R!SC3 = AD$NODEM 
B = [SCO ] 
A = 0 
R = R!%EX 
$PUNT IF (A # 0) 

.COPY 

.NEXT 

.DECREMENT COUNT 

. Pr i or i ty 

.SPECIFY NOT A DEMON CREATE 
.START REG 

.SPEClfY NO REG SAVE 

.CALL CREATE ROUTINE 

. IF CANT CREATE 

* RESTORE CURRENT VALUE IN FIRST GLOBAL REGISTER 

B :: [%GBLREGJ 
(B) = R! GSV 

.REGISTER NUMBER 

.RESTORE 

* RE-ACTIVATE WAITING RECEIVER 

$ELSEIF (R!BFR # R!USB) . IF NOT FROM INTERRUPTED INPUT 
R!SCO = R!CHN & 6 .POINTER TO QUEUE 
I ='0 
ED = BIQU + R!SCO .QUEUE 

RKEHN EDQU 
RI<ERN EQCP 
1=1 

.DE-QUEUE 

.QUEUE FOR EXECUTION 

CRTDEr-I.395 

CRTDEM.396 
. CRTDE'.,. 397 

CRTDEM.398 
CRTDEM.399 
CRTDEM.ltOO 

CRTDEM.l'Ol 
CRTDE",I. LI02 
CRTDEM. LI03 
CRT OEM .401 .. 
CRTDEM.405 
CR mEr". 1106 
CRTDEr.,.407 
CR TDEM. It08 
CRTDEM.409 
CRTDEM.410 
CRTDEM. Llll 
CR TDE'.,. 412 
CRTDEM.413 
CRTDEM. LI14 
CRTDEM.415 
CRTDEM. LI16 
CRTDEM. L,17 
CRT OEM . L,18 
CRTDEM.1119 
CRTDEM.420 
CRTDE'''.421 
CRTDEM.422 
CRIDEM.423 
CRTDEM.424 
CRfDEM.425 
CRTDEM. LI26 
CRTDH1. LI27 
CRT DE'" . 4 2 8 
CRrDEM.429 

CRTOEM.IHO 
CRTDEM. LI31 
CRTDEM. L,32 
CRTDEM.433 



LI; Illl r·! 
(h'f'rl;lY Cf(lf)lr 

1)()/1 

1 3 ()I> 

13(16 

1 3 () 7 

1 3{)7 

13()7 
1 3 11, 

1 31'; 
1316 
1 ':);'1) 

13?() 

13?() 
1 3 ;H') 

13 115 
1~ 'I I 
13 ')n 

072327 

<ml'lcro> 
072325 

<melC "0> 

<melC ro> 

<ml'lC ro> 
072317 

<1I18Cro> 
<mel C 1'0> 
<mac r'o> 

<melcro> 

<macro> 
<macro> 

<ITHl C "0> 

0201,30 U5 1111UI I 
167000 
1Y/50()(1 /()()O()"h 

lOP AI''''L 2.1(U5/1~/87) U7/06/87 11:~5:18 Page 208 
Block: CRTOEM Qualifier: CRTDEM (15) 

* START UI Ir MESSAGE 

R := MSGNXT .USE SUBROUTINE 

* INTERRUPTED INPUT - SrART UP QUEUED MESSAGE 

SELSE 
R co MSGNXT 

SENDIF 

SENDIF 

* IF MESSAGE TO BE SfARTED 

SELSEIF (R!SCO = TTSINI1) 
R = MSGNXT 

SELSE 
SPUNT I F 

SENOIF 

SENDIF 

* SAVE POINTERS 

PUT R!NXT,TT@PTO,R!TBL 
PUT R!LST,Tl@PT1,R!TBL 

.START UP MESSAGE 

.START MESSAGE 

* SAVE CHARACTER FOR NEXT OUTPUT INTERRUPT 

PUT R!CHR,ll@ECH,R!TBL .SAVE CHARACTER 

* ENABLE CHANNEL / CHECK QUEUE 

B = H! CHN • CHANNEL 
IOB:7 
P =: NEX1 

.««< 3 

:««< 2 

.««< 

.««< 0 

********************~******* SUBROUTINES ******************************* 

CI{TDEM.43 
CRT 0 Ef~ . II 3 ~ 
CR 1 DEf·1.1136 
CRTDEH.437 
CR 1 OEM .1l38 
CRTDEM.439 
CRTDEM.IIIIO 
CRT D H1. III, 1 
CRTOEM.IILI2 
CRTDEr..,.11 113 

SENDIF 
CR TDEr~. 111111 

SENDIF 
CRTDEM .1145 
CRT OEM .11116 
Cf~ T OEM. 1\117 
Cf~ TDD..,. 11 118 
CRTDEH.449 
CHlDEM.1150 
CRTDEM.I\51 
CRTOlM.452 
CRTOEM.453 

SENDIF 
CRT DEM.115 11 

SENDIF 
CRTDE"'.455 
CHTDEM.1156 
CRTDEM.457 
CRTDEM.458 
CRTDEM.I\59 
CRTDEM .1160 
CRTDEM.1161 
CRlDEM.1162 

, CRJOEH.LI63 
CR TOD..,. 464 
CRTDEH.1165 
CRTOEM.466 
CRTDEM. 1167 
CR TDEM .1168 
CR TDEM. 1169 
CRlDEM.1170 
CRTOEM.1171 



CI\ I D~ 1-' 
Ove r I (lY cln DFf" 

1352 
1352 

1 3 5') 
1357 
1360 
III () 3 
111Cl5 
1412 
1LI14 
1 LI15 
111)1!) 
111 115 
111 1n 
11150 
1473 
1 LI1'4 
15()3 
15()5 
15()6 

1512 
1513 

1513 

1516 
15?2 
15:'3 

<mac roo> 

010010 
072145 

<macro> 
010001 

<macro> 
010040 
072110 

<mac ro> 
<macro> 

010010 
072055 

<mac r'o> 
<mac ro> 
<mac ro> 

010000 
027436 

<mClC ro> 

027437 
<mac ro> 

<macro> 

<macro> 
112111 

<melcro> 

024432 

02l~4L11 

0241132 

024 Ll32 

024 1141 

RUBOUT 

* 
* 
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Block: CRTDEM Qual ifier: CRTDEM (16) 

'* * RUBOUT ONE CHARACTER 
'* - UNIVERSAL SEQUENCE 
'* - O. BACKSPACE 
'* - 1. SPACE 
* - 2. BACKSPACE 
'* 
-II' 

SIF (R!SCO = 0) 

R!CHR ::: CHRSBS 
R = OUTCHAR 
FLDADD 1,TT@SEQ,R!TBL 
R!SCO = 1 

SELSEIF (R!SCO = 1) 
R!CHR = ' 'R 
R = OUTCHAR 
FLDADD 1,TT@SEQ,R!TBL 

SELSEIF (R!SCO = 2) 
R!CHR = CHRSBS 
R = OUTCIIAR 
FLDADD 1,TT@SEQ,R!TBL 

SELSE 
STORE O,TT@SEQ,R!TBL 
R!SCO = 0 
R!NXT = R!NXT - 1 
SIF (R!NXT < R!LST) 

R!LST = R!LST - 1 
SENDIF 

.SEQUENCE 0 

.BACK SPACE 

.UPDATE SEQUENCE 

.SET NOT DONE 

.SPACE DONE 

.SPACE 

.BUNP SEQUENCE 

.SEQUENCE 2 

.BACK SPACE 

.SEND 

.NEXT SEQUENCE 

.»»> 0 

.DONE - CLEAR SEQUENCER 

.SET DONE 

.BACK UP POINTER 
· IF BACKING OVER DATA 

.»»> 
.BACK UP END POINTER 

.««< 

If elt the beginning of the line and not inputting a response 
for' a MSGR, ctleck for messages to be olltput. 

SIF (R!LST = 0) 

GfT A, TT@IBF,R!TBL 
R ::: MSGNXT, A = 0 

SENDIF 

· If at beginning of line 
.»»> 

· I f no t a MSGR 

CRTDEM.472 
CRToEM.473 
CRTDEM.474 
CRToEM.1175 
CRTDEM.476 
CRTDEM.477 
CRTOEM. L,78 
CRTDEr..,. 479 
CRTDEM.480 
CRTDEM.481 
CRToEM.482 

SIF 
CRTDEM .1183 
CRTDEt-1. 1184 
CRTDEM.485 
CRTDEM.486 
CRTDEM. LI87 
CRTOE''''.488 
CRT OEM. 1189 
CRTDEM. LI90 
CRTDEM.491 
CRT OEM. ll92 
CRTDEM.493 
CRTDEM. LI9 LI 
CRT DE'..,. LI95 

·CRTDEM.496 
CRTDEM.497 
CRTDEM.498 
CRIDEr-I. LI99 

SIF 
CRToEM.500 
CRTDEM.501 

SENDIF 
CRTDEM.502 
CRTDEM.503 
CRTDEM.504 
CRTDEM.505 
CRTDEM.506 

SIF 
CRTDEM.507 
CRTDEM.508 
CRTDEM.509 



U\ I lllH 
(hPI'lilY CI<JIH 

II)? ) 

1 ~) 21~ 
1,)?11 

11) 33 
1536 
1 ~dl 
1 ~) II 1 

1 :) II 1 
15 11? 
11)111 

1 ~IIII 
15 114 
15 116 
1 I) 117 

1 ~51~ 
1')()1 
1 1)(; II 
11)(d; 

11) f? 
11) 7'1 
1 ~ 17 
1 ()III, 

<mac ra> 

0010()O 

<macro> 

020430 012001 
<macro> 

020430 054000 
<macr'o> 

U2ll432 
17'1000 
(lOlUOO 

010UOO 02"'136 
02111137 

<macro> 
<maclo> 

U?OLI30 011UU6 
OU2(l()O oonO()O 
n lip I( I() /ounuon 
(1;_'/IIHln 

c'1I1;H: ro> 
. IIItIC 1'0> 

<m3C 10'> 

<1JI~cr()'> 

OUICHAR 

('5 11000 

MSGDN 
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Block: CRT OEM Qual ifier: CRTDEM (17) 

$ENDIF 

EX I r 

* * OUTPUT CHARACTER 
* 
* $IF (0 = R!CHN & 1) 

B = R!CIIN+ 1 
$ELSE 

B = H!CHN 
$ENDIF 

A = R!CHR 
lOB: 1 LI 
EXIT 

,It 

* MESSAGE COMPLETED 
* - HETURN CONTROL TO SENDER 

. IF FROM INPUT 

.SET TO OUTPUT 

. FROM OUTPUT 

. CHARACTER 

.««< 

.««< 0 

.»»> 0 

.««< 0 

* - UNLESS A RESPONSE IS REQUESTED 
* 
* R!NXI = 0 
R!LSf = A 
SlORE O,TT@OBF,R!TBL 
STORE Tf$FHEE,TT@MOD,R!TBL 
R!SCO :-:: R!CHN & 6 
I = 0 
EO = BOQU + R!SCO 

HI<'[HN EOqU 
$PUNIIF (Ell = 0) 
GET R!BFH,Tf@IBF,R!TBL 
$IF (R!BFR # 0) 

.RESET BUFFER POINTERS 

.CLEAR OUTPUT BUFFER POINTER 

.SET CRT FREE 

.OFFSET TO QUEUE 

.DE-QUEUE FHOM OUTPUT 

.OUTPUT QUEUE ADDRESS 

.DE-QUEUE 
· IF PHANTOM MESSAGE SENDER 
· I NPUT BUFFER 
· IF A RESPONSE IS REQUESTED 

.»»> 0 

SEN 
CHIDEM. 5 11., 
C RID E t~ • 5 1 1 

SEND IF 
CRTDEM.512 
CHTDH1.513 
CRTDEr~. 511~ 
CRTDEM.515 
CRT DEI·1. 516 
CRTDEM.517 
CRIDEM.518 
CRTDEI~. 519 

Sir 
CHTDEM.520 
CHfDEM.521 
CRTDEM.522 
CRTDEM.523 

SEND IF 
CRTDEM.5211 
CRTDEf>1. 525 
CRTDEM.526 
CRTDEM.527 
CRfDEN.528 
CRTDEM.529 
CRTDEM.530 
CRTDE,.1. 531 
CRTDEM.532 
CRTDEM.533 
CR IDE,.1. 53LI 
CRT 0 E,.1. 5 3 5 
CRTDH1. 536 
CRTDH1. 537 
CRTDEN.538 
CRT DEM. 539 
CR1DEM.540 
CRTDEM.5 111 

CRTDEM.5 112 
CRTDH1. 543 
CRTD01. 544 
CRTDEM.545 

SIF 



CH10lH 
Ove ,'I ,ly en 1 OF t·l 

16U7 <mClcro> 
1611 014000 /000000 022441 

02L.OOO 
1615 <macro> 
1617 <macro> 
162 l l 003000 
1625 001000 
1626 <mac ro> 
1627 <macro> 
1631 003000 
1632 070001 
1633 <macro> 

1633 MSGNXT 
1633 020430 011006 02 Ll l l41 
1636 01 LlOOO /000000 0221tl~ 1 

021~Ll42 
16142 030442 02 Lt4 1.2 
16 l t 1t <mac ro> 

16116 <mac 1'0> 
1653 <mac r-o> 
1660 <macro> 

1665 <macro> 
1612 <macro> 

1()76 <"WC 1'0> 
1i(l:) <ma c fO> 
1 71 Ll <mac ro> 
1 715 <macro> 
1 722 <macro> 
1723 <mac 1'0> 
1 1:) () <mHero> 
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Block: CRTDEM Qual ifier: CRTDEM (18) 

SIMCONIN R!CIIN 
ED = BIQU + R!SCO 

RKERN ENQU 

.Tel I CSIM to start input 
.ADDRESS 

STORE TT$INP,TT@MOD,R!TBL 
1=1 

.SET MODE TO INPUT 

EXIT 
$ELSE 

RKERN EQCP 
1=1 

.RE-ACTIVATE 

P = MSGNXT 
$ENDIF 

.START UP NEXT MESSAGE 

* * START UP NEXT MESSAGE 
* 
·It 

R!SCO 
R!SC1 

R!CHN & 6 
BOQU + R!SCO 

R ! SC 1 ( R ! SC 1 ) 
$IF (A # 0) 

GET R!BFR,AD@RC,R!SC1 
PUT R!BFR, Tf@OBF,R1TBL 
STORE TT$OUT, TT@MOD,R!TBL 

* IF MESSAGE NEEDS RESPONSE 

.OFFSET TO QUEUE 

.NEXT MESSAGE SENDER 

· I F THERE 

.GET BUFFER ADDRESS 

.SAVE IN CRT TABLE 

.SET MODE TO OUTPUT 

.««< 0 

.»»> 0 

* - SET UP RESPONSE PARAMETERS 

GET R!SC2,AD@FU,R!SC1 .FUNCTION CODE 
$IF (R! SC2 = F$MSGR) 

.»»> 
G[1 R!SC2,AD@Pl,R!SCl .RE.SPONSE BUFFER LENGTH 
PU r R!SC2,TT@SIZ,R!TBL . SAVE 
GET R1SC2,AD@P2,R!SC1 .RESPONSE BUFFER 
PUT R!SC2,TT@IBF,R!TBL · SAVE 

$ELSE 
STORE O,TT@IBF,R!TBL · CLEAR INPUT BUFFER 

$ENDIF 

CRTDEM.546 
CRTDEM.547 

CRTDEM.5 Ll8 
CRTDEM.549 
CRTDEM.550 
CHTDEM.551 
CRTDEr".552 
CRTDEr".553 
CRTDEM.554 
CRTDEM.555 
CRTDEM.556 

$ENDIF 
CRTDEM.557 
CRTDEM.558 
CRTDEM.559 
CRTDEM.560 
CRTDEN.561 
CRTDEM.562 
CRTDEM.563 
CRTDEM.564 

CRTDEM.565 
CRTDEr".566 

SIF 
CRTDEM.567 
CRTDEM.568 
CRTDEM.569 
CRTDH1. 570 
CRTDEM.571 
CR1DEM.572 
CRTDEM.573 
CRTDEM.574 
CRTDEM.575 

$IF 
CRTDEN.576 
CRTDEM.577 
CRTDEM.578 
CRTDEN.579 
CRTDEM.580 
CRTDEN.581 
CRTDEM.582 



11\IIHr·l 
II \f (~ I' I ~I yell I D [ r' 

1 13u <milcro> 
1 if) 3 073227 
17')11 <macro> 
1 i ') () <macro> 
1 lG 3 <macro> 
l/bG <mac 1'0> 
11 111 <macro> 

2()(1(l 002000 ooonnp 
21)(1;' <macro> 
?()( 17 0100(l1 005010 022 1130 

0150l)0 /177776 021,OUO 
211 1 ~) 01 11000 /OOOOO/) 02LIOOO 
2()?U <rnacro> 
2(1?2 003000 
?(1?3 <rn(lC 1'0> 

2()?) <nwc ro> 

2( )23 001000 

2(1;'11 PurCIiAR 
?(I?l, <rn8Cr(» 

;l()33 010012 02 1,1132 
?111') <'1lI<1C r'o> 

?I) )'J ()?()lI32 013()12 1 () '3 ()(I 3 
(l2( 1113 1 ()24 113G 

;'11'\ <-fllilC /'0> 

/1' <nw c ro> 
?l 020ld6 023 '1 V> 1(110U2 

Cl?()I, 3(1 
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Block: CRTDEM Qual irier: CRTDEM (19) 

.««< 1 

* SEND FIRST CHARACTER 

GETBYTE R!CIIR,R!NXT ,R!BFR, INC=l .CHARACTER 
R = OUTCIIAR . SEND IT 

SELSE 
STOHE TTSfREE,lT@MOD,R!TBL .SEf MODE TO FREE 
GET R!SC2,TT@INT,R!TBL .CHECK IF INPUT WAS INTPTED 
STORE O,Tl@INT,R!TBL .CLEAR FLAG 
SIF (R!SC2 # 0) . IF FLAG WAS SET 

.»»> 1 
I = ° .LOCK 
PUT R!USB,lT@IBF,R!TBL .ENTER UNSOLICITED BUFFER ADDRESS 
EH == CHRSCTA < 10 + R!CHN & 177776 .SEND THROUGH A CTL-A 

ED =- CRTQU 
RKERN EPOQ 
I = 1 

SENDIF 

SENDIF 

EXIT 

* 

.CRTDEM QUEUE 

.QUEUE IT 

.UNLOCK 

.««< 

.««< 0 

* ENTER CHARACTER INTO INPUT BUFFER 
* 
* 
SIF (R!NXT >= R!MAX - 1) 

H!CHH =: CHRSLF 
SENDIF 

. IF LAST CHARACTER POSITION 
.»»> 0 

.TERMINATE MESSAGE 

.««< 0 
R!NXT = R!LST, H!CIlR = CIlRSLF . IF TERMINATING INPUT 

PUIBYTE R!CIIH,H!NXT,H!USB .SAVE COPY OF INPUT 

PUTByrE H!CIlR,R!NXT,R!BFR 
H!NXI -:c H!NXl + 1, R!NXT < H!MAX .Dont increment if at max 

SEN 
CRTDEM.58~ 
CR l DEH. 58 11 
CHTDEM.585 
CRTDEM.586 
CRTDn-1. 587 
CHTDEM.588 
CR T DEr"!. 589 
CRTDEM.590 
crn DE",. 591 
CRTDEM.592 

srF 
CHIDEM.593 
CR T DEM. 59 11 
CRTDEM.595 

CRTDEt-1. 596 
CHTDEM.597 
CRTDEM.598 
CRTDEr".599 

SENDIF 
CRTDEM.600 

SENDIF 
CRTDEr-1. 601 
CRTDEM.602 
CHTDEr-1. 603 
CRTDEr-1. 604 
CRTDEM.605 
CRT D E r-1. 606 
CR TDEr-1. 607 

R15961AA.2 
SIF 

CRTDE,..1.609 
CRT 0 Et-1 . 6 1 0 

SENDIF 
CRTDEM.611 

CHIDEM.612 
CRTDEM.613 
CHTDE,..1. 614 
CRT DE r-1. 6 1 5 



CI{ I LH 1'1 
OVC:J'ltly CHllllf-1 

21?6 

2132 

020LI37 023'136 101002 
026437 
001000 
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Block: CRTDEM Qual ifier: CRT OEM (20) 

R!lSr ~ R!LST + 1, R!LST ~ R!NXT 

EXIT 

END 

. IF PAST END OF DATA CRTDEM.616 

CRTDEr".617 
CRTDEM.618 
CRTDEM.619 
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(21 ) 

OX %13 1 : 4 D 6:21 B B 7: 23 B 8: ,.1 B 9: 8 B 10: 9 B 10:25 B 
10:32 B 1 1 : 1 7 B 11 : c3 B 11:28 B 11:39 B 12 : 6 B 12: 12 B 12: 1~2 B 
13: 12 B 15: L.O B 19 : 7 B 19: 12 B 

OX %EX 3 : 5 D 14: 2 L• 
1n %GBLNUt-1 SAP1EXl 2: 15 F 2: 15 

ItOO %GBLREG SAPTEXl 2: 15 1 3: ,.1 14:29 
0 %f\ERNEL SAPTEXT Lt: 8 0 4: 8 B I~: 12 D L.: 12 B 5:13 D 5: 13 B 5 20 0 5 20 B 

5:22 D 5:22 B 9:26 D 9:26 B 9:27 D 9:27 B 14 39 D 14 39 B 
14:40 0 14:IH) B 17:38 D 17: 38 B 18 : I. D 18 : '. B 18 9 D 18 9 B 
19: 18 0 19: 18 B 

ox %PUNT 1": 25 D 11.: 25 15 :,21 D 15:21 17:39 D 17:39 
OX %1R1 11 : 9 D 1 1 : 9 
OX %1R2 11 : 9 D 1 1 : 9 
OX %1R3 11 : 9 D 1 1 : 9 
OX %1R4 11 : 9 D 11 : 9 
OX %TR5 11 : 9 D 11 : 9 
OX %TRAC 1 1 : 9 D 1 1 : 9 
OX %1YNl 11 : 9 D 11 : 9 

177T17 ADSNODUI SAPTEXT 11.: 21 
20 AD@FlJ@N SAPTEXT 9:29 9:29 F 18:33 18:33 F 
12 AD@llJ@P SAPTEXT 9:29 F 9:29 18:33 F 18: 33 

0 AD@FU@S SAPTEXl 9:29 9:29 F 18:33 18: 33 F 
20 AD@Pl@N SAPTEXT 5:23 F 9:20 9:20 F 9:35 F 18:36 18:36 F 
lIt AD@P1@P SAPTEXT 5: 19 5:23 F 5:23 9:20 F 9:20 9:35 F 9:35 18:36 F 

18:36 
0 AD@P1@S SAPTEXT 5:23 F 9:20 9:20 F 18:36 18:36 F 

20 AD@P2@N $APTEXT 18:38 18:38 r 
15 AD@P2@P $AP1EXT 18:38 F 18:38 
0 AD@P2@S $APTEXT 18:38 18:38 F 

20 AD@RC@N $APTEXT 5: 21. F 9:23 F 9:30 9:30 F 9: 34 F 18:26 18:26 F 
13 AD@RC@P SAPTEXT 5:24 F 5:24 9:23 F 9:23 9: 30 F 9: 30 9:34 F 9:34 

18:26 F 18:26 
0 AO@RC@S SAPTEXT 5:24 F 9:23 F 9:30 9:30 F 18:26 18:26 F 
UX BCR r 3 : 6 D Lt: 30 
OX BIQlJ 3 : 7 0 14:37 18 : 2 
ox BOQU 3 : 8 D 11 : 6 17:36 18:21 
3 cr SMIPrx SAP1EXT 7: Lt2 
7 CIIHSl3E1 SAP rEXl 6:28 6 37 7 17 8: 9 8:33 

J() CIIHSl3S $AP1EXT 6: 3
" 

16 13 16 22 
11) CItHSCH SAP I EX r -,: 10 1() 21t 10 30 13:23 13:29 

1 CIIHSCTA $APIEXI 7 : 5 12 29 12 39 13 : L. 19: 15 
lit CIIHSCrL SAPTEXl 8: 6 



ct\ I [)f t-l lOP APML 2.1(05/15/87) 07/06/87 11:55:18 Page 215 
(22) 

25 CHH$CIU $APJEXT 6: 27 12: 12 12:23 
30 CltH$C rx $APTEXr 7: 5 12:29 13: 14 
33 CHR$[S $APJEXT 6:20 
12 CIIR$LF $APTEXI 6:22 7: 10 7: 11 10:23 11 : 16 12:41 13 : t. 13 : 9 

13: 1 t. 13:22 19:33 19:36 
177 CHR$rWB $APTEXT 7: 16 12 : j 12 : 7 

OX CRTOU 3 : 9 D I~ : 7 19:17 
OX DOT It-IE 5:20 0 5:20 
OX ED 3: 10 0 4: 7 5: 12 9:25 1 t.: 37 17:36 18 : 2 19: 17 
OX EDQU 5: 13 0 5: 13 ·9:26 0 9:26 1t.:39 0 14:39 17:38 0 17:38 
OX EH 3: 11 0 4: 9 5: 15 5: 18 5: 19 5:21 5:23 5: 21~ 

17: 39 19: 16 
OX ENOll, 18: 4 0 18 : 4 
OX EPOQ 19: 18 0 19: 18 
OX EOCP 5:22 0 5:22 9:27 0 9:27 14: '~O 0 14:40 18 : 9 0 18: 9 
OX ESHP 4: 12 0 I.: 12 
OX ETOO 4: 8 0 4: 8 

55 F$CREAIE $APIEXr 14: 18 
21 F$f>ISGR $APTEXT 18:35 

OX O$CALL 3: 12 D 14: 19 
OX OSCRl DE"1 1 : 4 0 1 : 4 

17 OV@NUr·1@N $APTEX·' 1 : '. 1 OV@TYP@N $APIEXr 1 : t. 
0 PT$HUH SAPTEXr 11,: 25 15:21 17:39 

1 1 Sr'l@FS r@N SAPrEXT 1 : 4 
7 St-1@NUr·l@tl $APTEXr 1 : '. 17 TFSCHAR SAPIEXT 11 : 9 
0 TT$[OI-1 $APTEXT 11 : 15 13 : 8 
0 TTSFREE SAPTEXT 11: 32 17: 33 19 : 8 
3 TrSINIT SAPrEXT 1 ';. 1 I 
1 TT$INP $APTEXT ~:38 11 : 39 18 : 5 

117 TTSHAX SAPTEXT 6: 3 6: 4 11:40 14 : 7 
377 T1SNLr $APTEXT 11: 22 

2 TT$OUI $APTEXT f"): 31, 10: 9 18:28 
10 T1SOHN $AP TEX T '): 1 (l 9: 11• 

377 T T@fCII<;!r'l $APIEXI 5: 16 15: 31. 
10 TI@ECII@N $APIEXT 5: 16 F 5: 16 10: 16 10: 16 F 11 : til 1 1 : L.l F 15:34 F 15 34 

3 11@ECII@P $APIEXr 5: 16 F 5: 16 10: 16 F 10: 16 1 1 : '11 F 11 : L. 1 15:34 F 15 31. 
0 Tl@fCII@S $APIEX' 5: 16 F 5: 16 10: 16 10: 16 F 11 : 41 11 : 41 F 15:34 F 15 3L. 

20 ll@ I [H@r~ $APIEXT 5:39 5:39 F 6: 2 F 12:31 12: 31 F 13: 3,3 13: 33 F 13 34 F 
16: Ill' 16:40 F 17: L.O 17:40 F 18:39 F 18:41 F 19: 14 F 

2 TT@IBr(?1' SAPTEXT 5:39 F 5:39 6: 2 F 6: 2 12: 31 F 12: 31 13: 33 F 13: 33 
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(23 ) 

13: 311 r 13 311 F 16: 110 17: 110 r 17:40 18:39 F 18:39 
18: ill r 18 111 I ~. I It F 19: II, 

() T T(ill [H E;)S $AP I E.X T 5:39 ~ 39 F 6: 2 F 12: 31 12: 31 F 13: 33 13:33 F 13: 34 F 
16:40 16 110 F 17: 110 17: 110 r 18:39 r 18: 4 I r 19: 14 F 

1 TT@I N l@t·l $AP1E.XI 19: 10 r 
1 T r@1 N I@N $APr[XI 13:35 13:35 F 19 : 9 19 : 9 F 19: 10 F 19: 10 
0 Tf@IN1@1' $APrEXT 13:35 F 19: 9 F 19: 1 U F 
() f l@ I N I@S $Al'rEXI 13: 3 ') 13:3~) F 19: 9 19 : 9 F 19: 10 r 19: 10 

15 11@ I qGlP $APIEXT 5: 12 
?Il T T@I'lOD0'N $APTFXT 5 : 8 5: 8 F 5:38 F 9: 12 9: 12 F 13:32 F 17:33 F 18: 5 F 

18:28 F 19: 8 F 
4 Tl@f.10DQr' $APTEXI 5: 8 F 5: 8 5: 38 F 5:38 9: 12 F 9: 12 13:32 F 13: 32 • 

17:33 F 17:33 18: 5 F 18 : 5 18:28 F 18:28 19 : 8 F 19 : 8 
n TT@f.1l)[)@S $APTEXT 5 : 8 5: 8 F 5:38 F 9: 12 9: 12 F 13:32 F 17:33 F 18: 5 F 

18:28 F 19 : 8 F 
20 TT@UBf@N $APIEXT 10: 10 10: 1 n F 17:32 F 18:27 F 

1 TI@OBI@I' $AP I EXT 10: 1 U r 10: 10 17:32 F 17:32 18:27 F 18:27 
() T I@OBFC'S $APrE.Xr 10: 10 10: Hi F 17: 32 F 18:27 F 

20 TT@OQ@N $APTEXT 9: 17 9: 17 r 
13 TT@Oq@P $APTEXT 9: 17 F 9: 1 t 9:25 

0 T T@OU(';!S $APTEXl 9: 17 9: 17 F 
20 TT@PT()@N $APIEXT I,: 37 II: 3 7 r 15:29 F 

6 TT@PI()@P $APTEXf 4:37 r i,: 37 15:29 F 15:29 
0 ll@Pf()@S $APfEXr II: 37 I,: 37 F 15:29 F 

20 IT@P 11@1~ $APTEXr LI: 38 II: 38 F 15:30 F 
7 1l@Pl1@P $APlEXl LI: 38 F I,: 38 15:30 F 15:30 
0 Tl@Pl1@S $API EXl 4:38 I,: 38 F 15:30 F 

377 TT@SEQ@I·l $APTEXT 10: 17 10: 31 F 11 : 18 F 11 : 42 16: 15 16:20 16: 2 il 16:26 F 
10 T l@S[Q@N $APTEXT 10: 17 10: 31 F 11 : 18 F 11 : 42 16: 15 F 16: 15 16:20 F 16:20 

16:24 F 16: 2LI 16:26 F 
3 Tl@SUK'P $APTEXI 10: 17 F 10: 17 10: 31 F 10: 31 11 : 18 F 11 18 11: 42 F 11 : 42 

16: 15 F 16: 15 16:20 F 16:20 16:24 F 16 24 16:26 F 16:26 
11) 11@S(QOS $APIEX1 10: 17 10: 17 F 10:31 F 11 : 18 F 11 : 112 11 LI2 F 16:15 16: 15 F 

16:2U 16:2U r 16 ~ 2LI 16: 211 F 16:26 F 
1 i flll)U 11@SI QO\ $AP IlXT 10:31 11 : 18 16: 15 16:20 16: 211 16 26 

20 II@SllC'tl $APrEXr 5: II!) 5: 110 F 6: II F 12: 3L, 12: 311 F 18 37 F 
') T 1 C~S I Z@P $APIEXr 5: II() r 5: II!) 6: II F 6: II 12: 3L, F 12 311 18:37 F 18:37 
() 11@S Il@S $AP 1 EX r 5: llIl 5: Lid 6: I, F 12: 31-1 12:34 F 18 37 F 

,'II 11@ I ,{P@ll $AP1LXI 7:37 7:37 
11 1 r@ r y POI' $APrFXI 7:37 7:31 

() 1 r@ I Y I'C'S $APrEXr 7:37 7:31 f 
?() f 1 (lIlSB(;'ll $API [Xl II: 39 'I: :3 9. r 
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(2 1• ) 

10 TT@lJS8@P $APTEXT 4:39 F 4:39 
0 TT@lJSB0'5 $APTEXT I.: 39 L.: 39 F 

SYt-1ROL QUALIFIER IS CRTDfM 

n $CONST ') : ;'/1 [) 5:24 F 5:38 D 5:38 F 5:38 6: 4 D 6: 4 F 6: 4 
9:23 D 9:23 F 10: 31 0 10:31 F 11 : 18 0 11 : 18 F 11 : 18 13:32 0 

13: 32 F 13: 3L• 0 13:34 F 16:26 0 16:26 F 17:32 0 17:32 F 17: 33 0 
17: 33 F 18 : 5 0 18 : 5 F 18 : 5 18:28 0 18:28 F 18:28 18:41 0 
18: 41 F 19: 8 0 19: 8 F 19: 10 0 19: 10 F 19: 10 

41.5 $RtGORG 2: 1~) 0 2: 15 F 2: 16 2: 16 0 2: 17 2: 17 0 2: 18 2: 18 0 
2: 19 2: 19 0 2:20 2:20 0 2:20 F 2:21 2:21 0 2:22 
2:22 0 2:23 2:23 0 2:24 2:24 0 2:25 2:25 0 2:26 
2:26 0 2:26 F 2:27 2:27 D 2:28 2:28 0 2:29 2:29 0 
2:30 2: 30 0 2: 31 2:31 0 2:31 F 2:32 2: 32 0 2:33 
2:33 0 2: 34 2:34 0 2: 35 2:35 0 2:36 2: 36 0 2:37 
2:37 0 2:38 2:38 0 2: 39 2:39 0 2: L.O 2:40 D 2:41 
2:41 0 2:42 2:42 0 3 : 1 3 : 1 0 3 : 2 3 : 2 0 3 : 2 F 

0 %NP 1 : 4 2: 31 D 
430 %P 1 : LI 2: 31 0 2: 31 
410 %51 2: 15 2: 16 0 4:37 4:38 4:39 5: 4 5: 8 5: 16 

5:23 5:24 5:38 5:39 5: ltO 6: 2 6: 4 7:37 
8: 8 9: 12 9: 17 9:20 9:23 9:29 9:30 9:32 
9: 31• 9:35 10: 10 10: 16 10: 17 10: 31 10:37 11 : 18 

11 : 111 11 : LI2 12: 31 12:34 12:37 13:32 13:33 13:34 
15:29 15:30 15: 3/1 16:26 16:40 17: 13 17:32 17: 33 
17: 110 18 : 5 18:26 18:27 18:28 18: 33 18:36 18:37 
18:38 18:39 18: 111 19 : 5 19 : 8 19: 14 19:32 19:38 
19:40 

411 %S2 2: 15 2: 17 0 
L.12 %S3 2: 15 2: 18 0 
413 %54 2: 15 2: 19 0 
'114 %55 2: 15 2:20 0 
1115 %T1 2:21 D 9:32 10:37 12:37 16: 15 16:20 16:24 19 : 5 

19:38 19: /,0 
416 %12 2:22 0 16: 15 16:20 16:24 19:38 19:40 
1117 %T3 2:23 [) 16: 15 16:20 16: 2/t 
1120 %111 2: 2'. 0 
1/21 %T5 2:25 0 
1122 %T6 2:26 n 
1.23 %\n 2:27 [) 5: 18 5:21 
'12'. %\-12 2:28 () 
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Qua Ii fier: CRT OEM (25) 

1.25 %W3 2:29 [) 

426 %\-14 2:30 D 
427 %W5 2:31 0 
1.33 BFR 2:35 0 5:39 5: IQ 6: 1 6: 2 10: 10 10: 12 10:37 

11 : 9 12: 31 12:33 13:33 13: 37 14: 10 lit: 12 14:34 
17:40 17: IQ 18:26 18:27 19 : 5 19: L.O 

430 CHN 2:32 D LI : 9 L.: 21 II: 23 4:29 5: 4 5:25 9:31 
10: 3 1 1 : 6 11 : 9 14 : 1 14:35 15:38 17: 13 17: 14 
17: 16 17: 3L. 18 : 1 18:20 19: 15 

1132 CHI, 2: 31. D '.:21 5: 16 5:23 6:20 6:22 6:27 6:28 
6: 3LI 6:37 7: 5 7: 10 7: 11 7: 16 7: 17 7:22 
8: 6 8: 9 8:33 10: 16 10:23 10:24 10:30 10:37 

11 : 9 11 : 15 11: 16 11: 22 11 : L, 1 12 : 5 12: 7 12: 12 
12:23 12:29 12:30 12:37 12:41 13: 4 13: 5 13: 8 
13: 9 13: lit 13: 15 13:22 13:23 13:29 15: 31t 16: 13 
16: 18 16:22 17: 19 19: 5 19: 33 19:36 19:38 19: LIO 

440 GSV 2:40 D 13: 1,2 14:30 
1.37 LST 2:39 D 4:38 8: 12 13: 31 15:30 16:30 16: 31 16:39 

17: 31 19:36 20: 1 
1.35 t-IAX 2:37 0 5: L.O 6: 3 8: 8 11 : 1,0 12:34 19:32 19:41 

151t4 t-1SGDN 10:32 11 : 23 17:29 0 
1633 NSGNXT 15 : 3 15 : 8 15: 18 16: LI1 18: 11 18: 19 D 

6 NEX r 4: 5 D 5:27 10: 5 15:40 
436 NXl 2:38 0 I,: 37 6:28 6: 36 6:39 7: 17 8: 8 8: 11 

8: 12 10:37 12: 17 12:37 13:30 15:29 16:28 16:30 
17:30 19: 5 19:32 19:37 19:38 19:40 19: Lll 20: 1 

1521. OUTCHAk 8: /,1 10:25 11 : 17 11:28 13: 1 13: 13 13:24 16: lit 
16: 19 16:23 17: 11 D 19 : 6 

2U2L, PUICHAH 6:21 7: 12 7:23 12:42 13: 12 19:30 D 
1352 RUBOlJT 12 : 6 12: 13 12: 18 16: 10 D 

II L. 1 SCll 2: L" D 5: 8 5: 10 5:34 6 14 7:28 7:42 8: 1 
8:20 8: 32 9: 12 9: 14 10 9 10: 17 10:23 10:30 

11 : 7 1 1 : 8 11 : 9 11: 39 11 It2 12: 15 12:30 12:39 
13: 35 13: 37 14 : 7 14 : 9 14 13 14: 18 1 L,: 22 1": 35 
14:37 15: 17 16: 12 16: 16 16 1 7 16:21 16:27 17:34 
17:36 18: 2 18:20 18:21 

Ii/I ;> sel 2: '.2 D 7:37 7: 42 9: 15 9 16 9: 17 9: 19 9:20 
9:23 9:29 9: 30 9:34 9 35 9:36 14: 19 18:21 

18:23 18:26 18:33 18:36 18 38 
11

'
.3 SCc 3 : 1 D 9:20 9:22 9:29 9 32 14:20 18:33 18:35 

18:36 18:37 18:38 18:39 19 9 19: 12 
1I1I11 SC3 3 : 2 [) 9:3U 9: 32 1 L, : 6 14 21 
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Qua I if i e r: CRTDEM (26) 

431 TBt 2:33 D I~: 30 4: 31 4:37 4:38 I.: 39 5: 8 5: 12 
'): 16 5:38 5:39 5:40 6: 2 6: 4 7:37 9: 12 
'): 17 9:2') 10: 10 10: 16 10: 17 10: 31 11 : 18 11 : 41 

1 1 : '.2 12: 31 12: 3 l t 13:32 13:33 13: 31. 13:35 15:29 
15:30 15: 3 lt 16: 15 16:20 16:24 16:26 16:40 17:32 
17:33 17:40 18 : 5 18:27 18:28 18:37 18:39 18:41 
19: 8 19 : 9 19: 10 19: 14 

1134 USB 2:36 D 4:39 6: 1 12:33 12:37 13:37 14:34 19: 14 
19:38 
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( 1 ) 

<mile "0> OVERLAY INDD29 I NDD29. L~ 

COt-1t-1ENT 'Copyright (C) Cray Research, Inc., 1984' OVERLAY 



I tWD2Y 
Ove 1'1 ely I NDD?9 

1 LI3 LJ 
11134 
1LI')2 
lLI')2 
1/1( .. 1 "l 
1 LI() 7 
15()6 
1506 
1527 
15?7 
15 r)O 
1 ') ~)() 
1570 
1570 

12 
3lJ 

II 
161~ 

21 
111 
')0 

1511 
154 
22 
2'> '-

lOP APML 2.1(05/15/87) U7/06/87 11:55:21 Page 221 
Block: INDD29 Qualifier: INDD29 (2) 

************************************************************************ 
* * 
* NAME: INOD29 * 
* * 
.M- PURPOSE: INITIALIZE 0029/19 fOR USE BY THE CURRENT lOP. SET UP * 
* 1 ABLES. IN T ERRU PT ADDRESSES AND RUN MIN I MAL REL I AB I L I TY * 
* CHECKS ON CHANNEL AND DEVICE. * 
* * 
* EN1RY: LOCAL ADDRESS OF AMAP. * 
* * 
************************************************************************ 

BLOCK MESSAGE 
************************************************************************ 

NESSO .M-

'CHANNEL XX CHANNEL TIMEOUT' 
f-lfSS 1 * 

'CIIANNLL XX CHANNEL ERROR' 
MESS2 ·M· 

'CHANNEL XX CHANNEL DATA ERROR' 
MfSS3 * 

'CHANNfL XX STATUS REGISTER ERROR' 
MESSI~ * 

'CHANNEL XX ADDRESS REGISTER ERROR' 
NESS5 * 

'CIIANNEL XX DEVICE SELtCT ERROR' 
MESS6 .M-

'EXPECTED: RECEIVED: 

EXPOFF EQUALS 0'10 
RI:COFf EQUALS D'28 
CHANOrr EQUAL.S IJ 
PASSES EQlJALS D'SUn 
NCIINS EqUAlS 0' 16+ 1 
NBLJIS EQUAlS 0'32+1 
r~SGLNG EqUAl.S 0' 110 

$$X SEr RA@LEN@P*RA$NUMS 
M1Bl..E EQUALS $$X 
$$X SEl RA@LEN@P*RA$NUM 
SfBLE EQUALS $$X 

NDD29.5 
NDD29.6 
NDD29.7 
NDD29.8 
NDD29.9 
NDD29.10 
ND029. 11 
NDD29.12 
NDD29.13 
ND029.14 
NDD29.15 
ND029.16 
ND029.17 
NDD29.18 
NDD29.19 
ND029.20 
NDD29.21 
NOD29.22 
NDD29.23 
NDD29.24 
NDD29.25 
NOD29.26 
ND029.27 
ND029.28 
NDD29.29 
NDD29.30 
NDD29.31 
NOD29.32 
NDD29.33 
NOD29.34 
N0029.35 
N[)D29.36 
NDD29.37 
NDD29.38 
NDD29.39 
ND029.40 
NDD29 .lJ 1 
NDD29. IJ2 
NDD29.43 
NDD29. LI4 
NDD29 . LI5 
NDD29.46 



I tJllI );'l) 
(1\'(' t' I ,ly I Nf)[);' 

6 <mac fa> 

LllO 
1111 
LI12 
'113 
111LI 
1115 
LI16 
1111 
1120 
'121 
1122 
LI23 
LI24 
1125 
1126 
1127 
113!) 
1131 
'132 
1133 
113 11 
1135 
1136 
113 1 
'l'lll 
11111 
'1'12 
11 113 
'1 114 
'III') 

I 0 I' A I't-l L 2. 1 ( II ") / 1 ~) / 8 I ) II I / ( ) () / a I 1 1 : ~) 'J : ~ 1 Pay e 2 2 2 
Block: MESSAGE Qualifier: IND[)29 (3) 

****************************"~****************************************** 
BLOCK * 

I NDD29 .117 
I NDD29. 118 
I NDD29 .119 
INDD29.50 
INDD29.51 
INDD29.52 
INDD29.53 
I ND029. 511 
INDD29.55 
INDD29.56 
INDD29.57 
INDD29.58 

%S 1 
%S2 
%S3 
%S4 
%S5 
% r 1 
%12 
%13 
%11~ 
%15 
%16 
%Wl 
%W2 
%W3 
%W14 
%W5 
At-1AP 
CIITBLE 
BUFTBLE 
CliENT 
BUFENT 
[HI{ 

sen 
HANUr-l 
HAtCN 
f'olLM 
SIZE 
PASS 
rxu 
lXl 

EX TID I 0 
EX 1 DCCB 
EXT E IT B 
EXI %MYID 
EXT 10K rOUT 

REGDEFS 

EQUALS 
EQllALS 
EQllALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
U~UALS 
EQUALS 
EQUALS 
EqUALS 
EqUALS 
EQUALS 
EqUALS 
EQUALS 
EQUALS 
E(lUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EqUALS 

, (At-lAP), (CHTBLE, BU FTBLE, CHENT , BUFENT, ERR, sca, RANUM, 
RALEN,MEM,SIZE,PASS,TXO,TX1,TX2,DATAO,DATAI) 

$REGORG 
$HEGOHG 
$REGORG 
$HEGORG 
$HEGORG 
$HEGORG 
$r\EGOHG 
$I<EGORG 
$I<EGORG 
$REGORG 
$HEGOHG 
$I~EGORG 
$HEGORG 
$r~EGORG 
$f{EGORG 
$REGORG 
$REGORG 
$HEGORG 
$HEGORG 
$HEGORG 
$REGORG 
$HEGORG 
$HEGORG 
$HEGOHG 
$HEGOHG 
$HEGORG 
$HEGORG 
$HLGOHG 
$HEGOHG 
$HEGOHG 

$REG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$I<EG 
$REG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$REG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



I NI)l)L'l) 
OVf!" I ay I N()[)?9 

6 
10 
1 1 
13 
15 
16 
20 
22 

70 
71 

101 
l!l2 

010021 
072673 
0204 111 
010041 
072666 
020441 
010000 
010000 

020'131 
020 1130 
022000 
()3(lLI23 

0241142 

0241nl 
0211'ILI2 

024'132 
024 LI47 
024450 

024'133 
012006 
024 1123 
022LI30 

<macro> 
010006 025,,23 
030423 022L13() 
03042 3 021IL,21~ 
010006 0241125 

<m(1cro> 
026 1123 
()3()1123 • 011177 

<rnncr-o> 

072651 
<macro> 

072640 
<mncro> 

IILI6 
1141 
LI50 

012005 

024423 

TX2 
DATAO 
DATAl 
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Block: INDD29 Qual ifier: INDD29 (4) 

EQUALS 
EQUALS 
EQUALS 

* 

$r<EGOHG 
$HEGOHG 
$REGORG 

* ALLOCATE TABLES FOR CHANNEL TEST 
* 
R!SIZE = NCHNS 
R = GMEM 
R!CHTBLE = R!MEM 
R!SIZE = NBUfS 
R = GMEM 
R!BUFTBLE R!MEM 
R!DAIAO 0 
R!DATAI = 0 

* * LOCATE ALL DD-19/29 CHANNELS 
* - BUILD DCB 
* - ENTER INTERRUPT ADDRESS 

.CHANNEL TABLE 

. ALLOCATE 

.SAVE 

.BUFfER ADDRESS TABLE 

.ALLOCATE 

. SAVE 

.CLEAR DATA REGS 

* - ENTER IN CHANNEL TEST TABLE 
* 
R!CHENT R!CHTBLE .CHANNEL TEST TABLE 
R!%Wl = R!AMAP + OV@ENT@P + 5 + R!%MYID .fIND THIS lOPS AREA 

R!%W1 = (R!%Wl) + R!AMAP 
$PUNTIF (A ~ R!AMAP) 
R!%Wl R!%W1 + 6 
R!%Wl = (R!%W1) + R!AMAP 
R!%H2 = (H!%Wl) 
R!%H3 = 6 
$UNIIL (R!%W3 = R!%W2) 

H!%Wl = R!%Wl + 1 
R ! %W/. = (IU %W 1) & 777 
$1 f (R!%WII = CH$D1) OR 

. If THIS lOP NOT CONFIGURED 

.POINTER TO CHANNEL INFO 

. LAST CHANNEL NUr,1BER 

.FIRST CHANNEL NUMBER 

.CIIECK ALL CHANNELS 

.NEXT ENTRY 

.CHANNEL TYPE 
(R!%WI = CII$D2) .DD19/29 

.»»> 0 
R = SETUP .SET UP CtMNNEL 

$ELSEIF (H!%WII = CH$D1S) OR (R!%WI. = CH$D2S) .STRIPED 
R = SETUP .SET UP fOR STRIPING 

$ENDIF 

$RfG 
$HEG 
SBEG 

NDD29.59 
NDD29.60 
NDD29.61 
NDD29.62 
NDD29.63 
NDD29.64 
NDD29.65 
NDD29.66 
NDD29.tJ7 
NDD29.68 
NDD29.69 
NDD29.70 
NDD29.71 
NDD29.72 
NDD29.73 
NDD29.74 
NDD29.75 
NDD29.76 
NDD29.77 
NDD29.78 
NDD29.79 
NDD29.80 
NDD29.81 

INDD29.82 
INDD29.83 
INDD29.84 
INDD29.85 
INDD29.86 
INDD29.87 
INDD29.88 
INDD29.89 
INDD29.90 
INDD29.91 

$IF 
INDD29.92 
INDD29.93 
INDD29.94 
INDD29.95 

3 
3 
3 



I rWI);)() 
()\ t' I' I ":-,! I tHl[)?' 

111::> 
1(13 

1()1. 
l(l6 
1 1 Ll 
112 
1 PI 
1 1 () 

1?6 
136 
l'I() 

11,() 
II, ~! 
1113 
1/,6 
1 rJ( ) 
151 
Jf ,") 

)L 

1,)/, 
1 r) 1 

1 (JU 
16;> 
1()2 
1 (,11 
166 
t I (I 

0261t25 
<m8cro> 

0201131 
0201132 
030423 
010000 

<macro> 
<m8cro> 

<macro> 
<macro> 
<mClcro> 

020426 
02611211 

021.1123 
02111121, 
0241125 
021111 ?!l 

031,1121, 

01 11000 /OOl()OLJ 
020426 03111121, 
0261123 
0261124 
0301123 0241125 
01 14()OO /OOlono 

<mClcra> 

nl0l61• 021,/,/13 

0201131 021,113 :) 
02(11132 021,1, '3 11 

<rtla C ro> 
<mac 1'0> 

()25426 

025426 

[CliO 
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Block: INDD29 Qualifier: INDD29 (5) 

R!%W3 
SENDIIL 

* 

R!%W3 + I .NEXT CHANNEL 

* ALLOCAIE BUFFERS FOH CHANNEL lEST 
* - 2 512 PAHCEL BUrfERS PER CHANNEL 
* 
H! %W1 H! CIITBLE .CHANNEL TABLE 
R!%W2 R!BUFTBLE .BUFFER TABLE 
R!%W3 (R!%Wl) .FIRST CHANNEL 
R!%W/I 0 .BUFFER ADDRESS 
SUNTlt (R!%W3 -- 0) .FOR EACII CHANNEL 

SIF (0 =: H!%W4 & 3777) · IF NO MORE SPACE 

BGEl H!%W4 .GEl ANOTHER BUFFER 
SPUNIIF (A # 0) · IF NONE 

SENDIF 

(R!%\oJ2 ) R!%HI' .ENTER ADDRESS 
R!%W2 = R!%W2 + 1 .READ BUFFER 
R!%W11 = R!%W4 + 0'512 .ADDRESS 
(R!%W2) =- R!%W4 .ENTER 
R!%Wl R!%Wl + .NEXT CHANNEL 
R!%W2 R!%W2 + .NEXT BUFFER 
R!%W3 (R!%W1 ) 
R!%WLI R!%W4 + 0'512 .NEXT ADDRESS 

SENDIIL 

* * RUN BUFFEH [CliO CHANNEL TEST 
* 
* FILL WRIIE BUFFERS WITH REAL TII'lE CLOCK VALUES 

.««< 0 

.»»> 0 

.««< 0 

R!PI\SS -= PASSES 
* 

· INITIALIZE PASS COUNT 

R! CHEN T " R! CH IBLE . FIRST ENTRY IN CIIANNEL TABLE 
R!BU~ENl = R!BUFTBLE .FIRST ENTHY IN BUFFER TABLE 
SUNlit ((H!CIIENT) = 0) .FOR EACH CHANNEL 

SIF (0 =- (R!CHENT) & 10UOOO) . IF CIIANNEL ACTIVE 

SEt\ 
NDD29.96 
NDD29.97 
NDD29.98 
NDD29.99 
NDD29.100 
NDD29.101 
NDD29.102 
NDD29.103 
NDD29. 1011 
NDD29.105 
NDD29.106 
NDD29.107 
NDD29.108 
NDD29.109 

S I F 
INDD29.110 
I NDD29. 1 11 
INDD29.112 

SEND IF 
NDD29.113 
NDD29.114 
NDD29.115 
NDD29.116 
NDD29.117 
NDD29.118 
NDD29.119 
NDD29.120 
NDD29.121 
NDD29.122 
NDD29.123 
NDD29.124 
NDD29.125 
NDD29.126 
NDD29.127 
NDD29.128 
NDD29.129 
NDD29.130 
NDD29.131 
NDD29.132 

INDD29.133 
I NDD29. 13LI 



IN[)029 
Ove r' lelY I NDD2<) 

200 
2()2 

2u7 
212 
214 
215 
216 
220 
221 
222 
223 
221~ 

224 
225 
227 

230 
232 
23L~ 
236 

246 
250 
251 
252 
2')3 

257 
261 
26LI 

o 3 0 LI3 4 024 L~ 2 3 
020L~34 01200 1 021~1~ 10 
030410 024 Ll24 
014000 /001000 024425 

<macro> 
150004 
034423 
010000 0341~24 
026L123 
026424 
027425 

<macro> 
<macro> 

026433 
010002 0251~34 

<mac ro> 

020431 024433 
020432 024Ll34 

<macro> 
<macro> 

030433 054000 
030434 
174000 
163000 

<rnacro> 

026433 
(110002 0251~ 311 

<macro> 

020L~ 3 1 021l1~ 33 
020432 012001 (J241t31! 

<macro> 
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Block: I NDD29 Qua I if i e r: I NDD29 ( 6) 

R!%W1 
R!%W2 

(R!BUFENT) 
(R!BUFENT + 1) 

0) 

= A 

R!%W3 0'512 
$UNTIL (R!%W3 

fnC: 10 
(R!%W1 ) 
(R!%W2) 
R!%W1 

= 0 
R!%W1 + 
R!%W2 + 
R!%W3 -

R!%W2 
R!%W3 

$ENDTIL 
$ENDIF 

R!CHENT = R!CHENT + 
R!BUFENT = R!BUFENT + 2 

$ENDTIL 
'* 

.WRITE BUFFER 

.READ BUFFER 

.LENGTH 

. INITIALIZE BUFFERS 

.CURRENT CLOCK 

.ENTER 

.CLEAR 

.NEXT 

.NEXT CHANNEL 

.NEXT BUFFERS 

'* WRITE ALL THE CHANNEL BUFFERS 

.»»> 0 

.««< 0 

R!CIIENT = R!CHTBLE .FIRST ENTRY IN CHANNEL TABLE 
R!BUFENT = R!BUFTBLE .FIRST ENTRY IN BUFFER TABLE 
$UNTIL «R!CHENT) = 0) .ALL 

$IF (0 = (R!CHENT) & 100000) . If ENABLED 

B = (R!CIIENT) 
A = (R!BUFENT) 
lOB: 14 
IOB:3 

$fNDIF 

R! CliENT =' R! CHENT + 
R!BUFENT = R!BUFENT + 2 

$ENDTIL 

'* READ ALL CHANNELS BACK 

R! CliENT = R! CIITBLE 
R!BUFENT = R!BUFTBLE + 
$UNTIL «R!CHENT) = 0) 

.CHANNEL NUMBER 

.BUFFER ADDRESS 

.ENTER 

.START WRITE 

.NEXT CHANNEL 

.NEXT BUFFER 

.FIRST CHANNEL 

.FIRST BUFFER 

.ALL CHANNELS 

.»»> 0 

.««< 0 

$IF 
INDD29.135 
INDD29.136 

INDD29.137 
INDD29.138 
INDD29.139 
I NDD29. 1 LtO 
INDD29.141 
I NDD29. 1 Lt2 
I NDD29. llt 3 
I NDD29. llt4 
INDD29.145 
I NDD29. 1 Ll6 

$ENDIF 
INDD29.1L~7 
I NDD29. llt8 
INDD29.149 
INDD29.150 
INDD29.151 
INDD29.152 
INDD29.153 
INDD29.154 
INDD29.155 
INDD29.156 
INDD29.157 

$IF 
INDD29.158 
INDD29.159 
INDD29.160 
INDD29.161 
INDD29.162 

$ENDIF 
INDD29.163 
I NDD29. 164 
INDD29.165 
I NDD29. 166 
INDD29.167 
INDD29.168 
INDD29.169 
INDD29.170 
INDD29.171 



I rUll);") 
0.1' 1'1 ,ly I NtH);" 

;' 1 () 
3 ()() 
')()? 

3 () ') 
3116 
3( 1/ 
n1 

3?U 
3?? 

3?? 

3?() 
331 
333 
336 
337 
3 110 
3 /11 
311 ~) 

3 /12 
3113 
3 /1') 
3 'i( I 

3')(1 

Y)(1 

351 
) ') ) 

<mClcro> 

0301133 051HlUU 
077000 /00116 11 

<macro> 

1 7(JUOO 
02 LI450 
030434 02L~1111 7 

<rn<lcro> 

020LILI7 02111150 
<mac 1'0> 

<mCtC 1'0> 

014000 /OU1~27 
077000 /001201 
01400U /100(JO(l 

<III(~C 1'0> 
03043LI 
174000 
1620UO 

<rn<lC ro> 

<IIlClcro> 
077000 /001207 
n 1 LIOOO /1000()() 

<mClcro> 

<-iliac r'o> 

026433 
010002 025 11 :3 11 

<.tn(lcr·o> 

()2 LI I135 

(J3')433 

()31)1133 
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Block: INDD29 Qualifier: IND029 (7) 

$ I F (0 = (H! CII[I\ 

B (R!CIIENT) 
H WA I TDN 
$IF (R!ERR = 0) 

100(00) . IF ENABLED 

.CHANNEL NUMBER 

.WAIT CIIANNEL DONE 

. IF NO ERROR 

* VALIDATE CURRENT DATA ADDRESS. 

.»»> 0 

.»»> 1 

* N01[~ AFTER A WRITE, DA1A ADDRESS MAY BE ADVANCED 
* 4 PARCELS MORE THAN EXPECTED DUE TO TIMING. 

IOB:10 .READ CURRENT ADDRESS 
R!DAIAI = A . SAVE 
R!DA1AO = (R!BUFENT) .EXPECTED ADDRESS 
$IF (R!DATAI = R!DATAO + 4) .ACCEPT TIMING ANOMALY 

R!DATAI = R!DATAO 
$ENDIF 

.»»> 2 

.««< 2 
$IF (R!DATAI # R!DATAO) .MISCOMPARE 

R! ERR = MESSlt 
R = REPORT 
(R!CHENT) = (R!CHENT) 

$ELSE 
A = (R!BUFENT) 
lOB: 1/, 
IOB:2 

$ENDlf 

$ELSE 

.»»> 2 
.SEND ERROR MESSAGE 

+ 10UOOO .DISABLE FURTHER TEST 

.ADDRESS 

.ENTER 

.START READ 

.««< 2 

R = REPORT .REPORT ERROR 
( R! CHENT) (R! CliENT) + 100000 . D I SABLE CHANNEL 

$END IF 

$ENDIF 

R!CIIE.NI = R!CIIENI + 
IUBUFENr = R!BUFENT + 2 

$LND TIL 

* COMPAHE DATA 

.NEXl CIIANNEL 

.NEXT BUFFER 

.««< 

.««< 0 

INDD29.11; 
$IF 

IND1>29.173 
I NDD29. 1 711 
IND029.175 

$IF 
INDD29.176 
INDD29.177 
INDD29.178 
INDD29.179 
I NDD29. 180 
INDD29.181 
I NDD29. 182 
INOD29.183 
I NDD29. 184 

SIF 
INDD29.185 
I NDD29. 186 

SEND IF 
INDD29.187 

SIF 
I NDD29. 188 
I NDD29. 189 
I NDD29. 190 
INDD29.191 
I NDD29. 192 
INDD29.193 
I NDD29. 19 11 
I NDD29. 195 

$ENOIF 
I NDD29. 196 
INDD29.197 
I NDD29. 198 
I NDD29. 199 

$ENDIF 
INDD29.2UO 

$END IF 
INDD29.201 
INDD29.202 
INDD29.2113 
INDD29.204 
INDD29.205 



I N [)[)~-)<J 
OVP. r I a y I fH)[)?C) 

3~) II 
35() 
360 
Vi? 

312 
3/4 
376 

II () 1 
1102 
4()3 

/112 

/116 
//21 
423 
1126 
427 
1131 

1136 
/1111 
11 113 
LIII rj 
11117 

//1)3 

11')6 
11011 

1j{)11 
1166 
1167 
'I Til 

020431 024113 3 
U20LI32 024113 11 

<mac 1'0> 
<macro> 

030433 054UOU 
n 77000 /0011611 

<mac 1'0> 

170000 
02 111150 
020434 012001 
03(11110 016000 
0211447 

<metc 1'0> 

014UOO /001527 
077000 /001207 
n 111000 /100000 

<m<lc ro> 
030434 0241123 
0201134 012()Ol 
030410 0241124 
014000 /OOH)()O 

<macro> 
0301123 0241147 
03042 11 02 LII15U 

<mac ro> 

014nuO /001 1167 
U77()OO /0012()7 
030433 o 15tH)() 
031~L133 

010000 0211112') 
<macro> 

()27 L125 
<mClC "0> 

U21~41 0 
/001000 

02 11435 

035433 

()2111~ 1 0 

()241~25 

II ~~ 11 113') 

/lonOOn 
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Block: INDD29 Qualifier': INDD29 (8) 

R! CHEN r := R! Cill BLE . FIRST CHANNEL 
R!BUFENT = R!BUFTBLE .FIRST BUFFER 
$UNTIL ((R!CIIENT) = 0) .ALL CHANNELS 

$Ir (0 = (R!CHENT) & 10(000) . IF ENABLED 

B -= (R!CHENT) 
R = WA lION 
$1 r (R! ERR = 0) 

.CHANNEL 

.WAIT TIL DONE 

.OK 

"* VALI,DATE DATA ADDRESS REGISTER 

.READ ADDRESS 
A . SAVE 

.»»> 0 

.»»> 1 

lOB: 10 
R!DATAI 
R!DATAO (R!BUFENT + 1) + 0'512 . EXPECTED ADDRESS 

$IF (R!DATAI # R!DATAO) . IF MISCOMPARE 
.»»> 2 

R!ERR = MESS4 .REPORT ERROR 
R = REPORT 
(R!CHENT) = (R!CHENT) + 100000 .DISABLE CHANNEL 

$ELSE 
R!%Wl (R!BUFENT) .OUTPUT BUFFER 
R!%H,2 = (R!BUFENT + 1) .INPUT BUFFER 

R!%W3 = D'512 .LENGTH 
$UNT I L (R! %W3 = 0) . EACH PARCEL 

R!DAfAO = (R!%Wl) .DATA OUT 
R!DATAI = (R!%W2) .DATA IN 
$IF (R!DATAI # R!DATAO) .MISMATCH 

.ERROR CODE 

.REPORT ERROR 

.»»> 3 
R! ERR = ~1ESS2 
R = REPORT 
(R!CHENT) (R!CHENT) & 100000 .DISABLE CHANNEL 

R!%W3 
$LLSE 

R!%W3 
$ENDIF 

o .END LOOP 

R!%H3 - 1 .NEXT 

.««< 3 

INDD29.206 
INDD29.207 
IND029.208 
INDD29.209 
INDD29.210 

$1 F 
INDD29.211 
INDD29.212 
INDD29.213 

$IF 
INDD29.214 
IND029.215 
INDD29.216 
INDLJ29.217 
IND029.218 
INDD29.219 

INDD29.220 
$IF 

INDD29.221 
INDD29.222 
INDD29.223 
INDD29.224 
INDD29.225 
INDD29.226 

INDD29.227 
INDD29.228 
INOD29.229 
INDD29.230 
INDD29.231 

$1 F 
INDD29.232 
INDD29.233 
INDD29.234 

INDD29.235 
INDD29.236 
INDD29.237 
INDD29.238 

$ENDIF 



I r JIll),) () 
(1'.',',' I ;IY IIW!l; 

'I (, ' <macro> 
II ( 1 <1II(lr-ro> 

I, 11 <milCIO> 
"i? (177LlOO /00 L)(J I 
II {' 't 01 14000 /10001HI ()3')433 
II i 7 <mClcro> 

lin <HI<lcro> 

4if 026433 
') t) (I 010002 02')/13 11 
')( I;) <m<lcro> 
';() 3 010000 02 111111', 
')( I') 01 CHIOO 0211115Cl 
')U( 0274143 
')In 107326 

r)11 01076 /t 021111'13 
')13 REGTEST 
') 1 ,) 02()1131 02LII133 
51') <macro> 
') I 7 <IlIClCt'O> 

')21 0301133 054(1)(1 
531 150004 
532 0150UO /177 f711 
5 3~) 175000 
~J3 (j 1 7 1 (lOO 
531 0211L15() 
')/111 <'mar- t'C» 

') 1111 U l llt)()U /00 I ')()C> 
'J II I 077UUO /U012()7 
~) ') I IIIIIC)(IO /1()()(IO() ()3')/133 
')')/1 . 1II;1CI 0> 

')','1 ,'fJIi1r- 1'0> 
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B I oclc I NDD29 Qua Ii r i er: I NDD29 (9) 

SlNDl I L 
SENDlr 

SELSE 
R ~ REPORl .REPORT ERROR 

.««< 2 

(R!CHENT) (R!CIIENT) + 100000 .DISABLE CHANNEL 
SENDIF 

SfNDIF 

R!CIIENf = R!CHENT + 
R!BUFENT = R!BUFENT + 2 

Sf ND" I L 
R!DAIAO = 0 
H!DAIAI = 0 

.NEXT CIIANNEL 

.NEXT BUFFER 

.CLEAR DATA REGS 

.««< 

.««< 0 

R!PASS = R!PASS - 1 
P = ECHO, A # 0 

.DECREMENT PASS COUNT 

. LOOP 

-1+ 

-1+ CHECK STAfUS REGISTERS 
,If-

R!PASS = PASSES 
-1+ 

R!CHENT =-: R!CIITBLE .FIRST CIIANNEL 
SUN" L (( R! CHENT) = 0) . ALL CHANNELS 

SIF (0 = (R!CHENT) & 10(000) . IF ENABLED 

B = (H!CIIENT) 
RTC: 10 
H!DATAO A & 177774 
lOB: 15 
lOB: 11 
R! DAI A I = A 
SIF (H!DAJAI # R!DATAO) 

.CHANNEL NUMBER 

.REAL TIME CLOCK 

.OUTPUT VALUE 

.DIAGNOSTIC ECHO 

.READ BACK 

. SAVE 

.ERROR 

H!EHR = MESS3 .CODE 
H- RlPOHr 
(R!CH£NT) = (H!CHENT) + 100000 .DISABLE 

SLNDIF 

SENDIF 

.»»> 0 

.»»> 1 

.««< 1 

INLJD29.23 
I NDD29. 21//) 

SENDI F 
I NLJD29. 2111 
I NDD29. 2112 
I NDD29. 2LI3 
I NDD29. 2LI4 

SENDIF 
I NDD29. 21/5 

SENDIF 
NDD29.2 116 
NDD29.2117 
NDD29.2118 
NDD29.2 149 
NDD29.250 
NDD29.251 
NDD29.252 
NDD29.253 
NDD29.2511 
NDD29.255 
NDLJ29.256 
NDLJ29.257 
NDD29.258 
NDD29.259 
NDD29.260 
NDD29.261 
NDD29.262 

SIF 
INDD29.263 
I NDD29. 26 14 
INDD29.265 
INDD29.266 
INDD29.267 
INDD29.268 
INDD29.269 

SIF 
INDD29.270 
INDD29.271 
INDD29.272 
INDD29.273 

SENDIF 
I NDD29. 2714 



I NU[J?l) 
Ovn r I ely I NDD!9 

56 1, 

566 
570 
572 
573 
51" 
576 
571 
601 

60 1, 

607 
611 

611 
612 

617 
621 
631 
632 
633 

63" 
6 1", 

026433 
<metC ro> 

027'~L~3 
107044 
010000 0241,47 
01001.10 024

" 
~)O 

020431 024,,33 
<mac ro> 

030433 054000 
160000 
OOOOUO 
01'HlOO /OOlUOO 
161000 
077000 /00116" 

<mac ro> 

014000 /001550 
077000 /001207 

<macro> 

160000 
050000 

/000000 
030423 

<macro> 
167000 
026433 

<m(lC ro> 

013020 
024423 
02L,I,23 

<m(lc ro> 
020'132 024'13" 

0241135 

016000 
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R!CHENT = R!CIlENT + 1 
$ENDTIL 
R!PASS = R!PASS - 1 
P = REGfEST, A # 0 
R!DATAO 0 
R!DATAI = 0 

-II-

-II- SELECT DEVICES 
-II-

R!CHfNT =- R!CHTBLE 
$UNTIL ((R!CtlENT) 0) 

B = (R!CHENT) 
10B:0 
PASS 
A = 1000 
lOB: 1 
R = WA I TDN 
$IF (R!ERR # 0) 

R! ERR = r·1ESS5 
R =- REPORT 

$ENDIF 

10B:0 
R!%W1 B - 20 + DCCB 

R!%W1 (R!%W1) 
SlORE 1,DB@SEL,R!%W1 
IOB:7 
R!CHENT = R!CHENT + 1 

$ENDTIL 

-II-

-II- RELEASE MEMORY 
-II-

RfLMEM R!CHIBLE 
R!BUFENT = R!BUFTBLE 

Block: IND029 Qualifier: INOD29 (10) 

.««< 0 
.NEXT CHANNEL 

.DECREMENT PASS COUNT 

. LOOP 

.CLEAR DATA REGS 

.FIRST CHANNEL 

.ALL CHANNELS 

.CHANNEL 

.CLEAR 

.SELECT 

.WAIT FOR DONE 

. IF ERROR 

.SEND MESSAGE 

.CLEAR INTERRUPT 

.FIND CHANNEL TABLE 

.SET SELECT FLAG 

.ENABLE INTERRUPTS 

.NEXT CHANNEL 

.CHANNEL TEST TABLE 

.BUFFER TABLE 

.»»> 0 

.««< 0 

$ENDIF 
NDD29.275 
N0029.276 
NDD29.277 
NDD29.278 
NDD29.279 
NDD29.280 
NDD29.281 
NDD29.282 
NDD29.283 
NDD29.284 
NDD29.285 
NDD29.286 
NDD29.287 
NDD29.288 
NDD29.289 
NDD29.290 
NDD29.291 
NDD29.292 
NDD29.293 
NDD29.294 
NDD29.295 

$IF 
INDD29.296 
INDD29.297 
INDD29.298 

$ENDIF 
INDD29.299 
INDD29.300 

NDD29.301 
NDD29.302 
NDD29.303 
NDD29.304 
NDD29.305 
NDD29.306 
NDD29.307 
NDD29.308 
NDD29.309 
NDD29.310 
NDD29.311 
NDD29.312 



I rll! I);) l) 
() \' ( , I' I <) y I rm Il? I 

() III ) 
() 'J () 
()f)? 

6(l~) 

h61! 
(\ () f) 

I\)3 
i()3 
1?3 
72'J 
(III ) 

//1 1 
//1 1 
1113 
7/111 

7')3 
i ') 1-) 

i ') / 
i (lU 

i6? 
/611 

/1, Ij 
, () I 
( (? 
/ / I) 

<1II<1C 1'0> 
() 3 (lIn I! n 21! I, 2 3 

<[Il,)cro> 
01000 1! 025 1!3 1! 

<mac 1'0> 
<"nl<1cro> 

<:IllCl C In> 

<mac 1'0> 
<mClC 1'0> 
<macro> 

()010()() 

lJ2()1125 
U26433 

<II\,-Icro> 

o Hl022 
0100f)3 

<111,1 C 1'0> 
01015L, 
(111lU22 

'nlCl C 10> 

p;'(jljlH\ 

03 14L,33 

02 L,I,40 
0211 1431 

021,1,140 
U21111'j 7 

012U l ll 
() 1 LIOOO /01,21 (l2 
U1 /1(100 /OI~(HlIHl 

02U l125 OOllOn 3 
Ofl'Jf) 1 () n2Ijl,ll(i 

U2111jlj2 
U2 11lHI4 
()2 l l ,,1!5 
()1206n 

lOP APNL 2.1(05/15/81) 07/06/8711:55:21 Page 23U 
Block: INDD29 Qualifier: INDD29 (11) 

SUN I I L (( R! UU F ENT ) 
R!%W1 ::: (FU BUFENI) 
BREI H!%Wl 
R!BUfENT = R!BUFENl + 4 

$ENOr II 
RELMEM R!BUfTBLE 

RETURN 

.ADDRESS 

.RELEASE 

.NEXT 

. RELEASE 1 ABLE 

******************************* SUBROUTINES **************************** 

* * ALLOCATE t-1EMORY 
* 

Gt~EM * 

SETUP 

GlIMEM R!SllE,R!MEM,R!TXO,R!TX1,R!lX2 .REQUEST SPACE 
$PUNTIF (A # 0) . IF NONE 
CLEAR STARf=H!MEM,COUNT=R!SIZE .CLEAR IT 
EXIT 

* * SETUP DISK CHANNEL 
* 

* 
(R! CliENT) = R! %W3 . ENTER I N CHANNEL TABLE 
R!CHENT = R!CHENT + 1 .NEXT 
$IF (R!%W4 = CH$Dl) OR (R!%W4 = CH$D2) .SINGLE DEVICE 

R!RALEN 
R! RANUt-1 

$ELSE 
R!HALEN 
H!RANUM 

$ENOIF 

STBLE 
RA$NllM 

MTBLE 
RA$NUMS 

R!SIZE R!RALEN + DD@LEN@P 
R! TXO 'DB' 
R!TXl '@' 
R! IX2 = R!%W3 > 3 + 'O'R < 0'8 

.»»> 0 
.LENGTH OF READ AHEAD 
.NUMBER OF READ-AHEADS 

.SlRIPED 

.NUMBER OF READ AHEADS 

.««< 0 
.TOTAL LENGTH OF TABLE 
.TABLE NAME 

.CONVERT TO ASCI I 

I NOD29. 31, 
I N D D 2 9 . 3 1 L! 
NDD29.315 
NDD29.316 
NDD29.317 
ND029.318 
ND029.319 
NDD29.320 
NDD29.321 
NDD29.322 
NDD29.323 
NOD29.32 L, 
NDD29.325 
NDD29.326 
NDD29.327 
NDD29.328 
NDD29.329 

INDD29.330 
INDD29.331 
INDD29.332 
INDD29.333 
INDD29.334 
INDD29.335 
INDD29.336 
INDD29.337 
INDD29.338 
INDD29.339 
INDD29.340 
I NDD29. 31,1 

$IF 
I NDD29. 3Lt2 
I NDD29. 31,3 
I NDD29. 3 Lt4 
INDD29.345 
I NDD29. 3LI6 
I NDD29. 3117 

$END IF 
I NDD29. 3118 
I NDD29. 31,9 
INDD29.350 
INDD29.351 



I Nlll);'l) 
OV(~" I <lY I rW[)?l) 

I ()(I? 020 LI25 011007 012060 
U22 LII16 024446 

louT 0731n l l 

1010 020 /125 013020 1116000 
/OOOOUO 024 /136 

1U15 020 /141 0341136 
1 n 17 0201125 016000 /unonoo 

024410 014000 /(Inoooo 
03 111110 

1026 <macro> 
1 (l3 7 <macro> 
1()l17 <macro> 
ln62 <macro> 

HI71 010001 0211/126 
1 () 73 <macro> 
10711 010002 024 1,26 
1016 <macro> 

1n76 <mac ro> 
1112 <macro> 
1117 <macro> 
1122 <macr'o> 
1121 <macro> 
113/1 <mac fa> 
11111 020441 022 /1112 013006 

02/1 1436 
11 /15 <1II<te,..o> 
1 11)2 <macro> 
1 1 I») <mClcro> 
l1fd OOIO!)O 
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Block: INDD29 Qua I ifier: INDD29 (12) 

R!TX2 = R!%W3 & 7 + 'OIR + R!TX2 . 

R = GMEM . ALLOCATE 

* SET SYSTEM POINTERS FOR DEVICE 

R!SCO = R!%W3 - 20 + DCCB 

(R!SCO) = R!"IEM 
(R!%W3 + EITB) = IDID 

* INITIALIZE TABLE 

SlORE 3777,DB@CYL,R!MEM 
STORE 37,DB@HED,R'''IEM 
PUT R!%W3,DB@CIIN,R!MEM 
$IF (R!%W4 =' CH$Dl),OR,(R!%W4 

R!%W4 
$ELSE 

R!%W4 
$ENDIF 

OSI\$DD19 

DSK$DD29 

PlH R! %WII, OB@TYP, R! MEM 
PUT R!RANUM,DB@RAK,R!MEM 
ADDRESS R!SCO,DD@LEN,R!MEM 
PUT R!SCO.DB@INF,R!MEM 
PUT R!SCO,OB@IN,R!MEM 

.LOOK UP TABLE 

· ENTER 
· INTERRUPT HANDLER 

. FORCE INITIAL SEEK 

.ENTER CHANNEL NUf"1BER 
= CH$D1S) 

.DD-19 

.DD-29 

.ENTER CHANNEL TYPE 

.ENTER 

.»»> 

.««< 

.START or READ-AHEAD AREA 
· ENTER r I RST 
.ENTER IN 
.ENTER OUT pur R!SCO,DB@OUT,R!MEM 

R!SCO = R!MEM + R!SIZE - RA@LEN@P .LAST READ-AHEAD 

PUT R!SCO,DB@UNF,R!MEM 
ADDHESS R! seo, Df3@Hl0,R! MEr" 
STORE IDKTOUT,TMR@RT,R!SCO 
EX IT 

·It 

* WAI I fOR CHANNEL [JONE 
·K· 

· TIMEOUT ENTRY 
.ENTER HANDLER ADDRESS 

0 

0 

INDD29.352 

INDD29.353 
INOD29.354 
INDD29.355 
INOD29.356 
INDD29.357 

INDD29.358 
INDD29.359 

IND029.360 
INDD29.361 
IND029.362 
INDD29.363 
I ND029 . 3611 
INDD29.365 
INDD29.366 

$IF 
INDD29.367 
INOD29.368 
IND029.369 
INOD29.370 

$ENDIF 
I ND029. 371 
INOD29.372 
INDD29.373 
IND029.374 
INOD29.375 
INDD29.376 
INDD29.377 

INDD29.378 
INDD29.379 
INDD29.380 
INDD29.381 
INDD29.382 
INDD29.383 
INDD29.384 
INDD29.385 
INDD29.386 



I rill ll? l) 

()I,{,I'I;l:'/ I tH'I);)' 

11(), WA ITON 
1 1 () I~ 010000 
1 16') <nwc 1'0> 

1 161 013!)OI 
1 1 1 (I 1021107 
1 1 /1 <rn~ era> 
1 II? (l113OUO 101Ul0 
117/1 010000 02 /111.3') 
1 1 U; (101000 

111/ 
/OO1 113 i4 

TIf.1EOUT 
11 iT 01 /1000 02 /11135 
1 ?(I? 00100n 

12()3 CHAN ERR 
12()3 0140110 /001 1152 ()211435 
1 ?( l() 0OI0()() 

1 ~) ( I 7 REPOHT 
12() 7 O')U()OO 02 /11136 
I? 11 010U5U 02411LI2 
1213 073310 
12111 <macro> 
1;'> 33 0301133 011177 U2 111123 
l?)() ()201123 OOIIl)03 (112()6n 

005LJ1U 02 11/12 11 
1 ~) I, ) ()2()1123 011()!)! ()1?O60 

U2?L12 11 02 1111?11 
LJl)(1 ()2(l11111 012()()11 ()?/11110 

()2042 11 nVl'llfl 
1 ;> ') I) <rn,lcro> 
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Block: INDD29 Qualifier: INDD29 (13) 

A = U 
SUNlit (I08=DN) 

A = A - 1 
P = TIMEOUT, A 0 

$ENDTIL 
P = CHANERR. lOB BZ 
R!ERR = 0 
EXIT 

* CHANNEL TIMEOUT 

* 
R!EHR = MESSO 
EXIT 

* CHANNEL ERROR 

* 
R!ERR = MESSI 
EXIT 

* * SEND f.1ESSAGE TO CONSOLE 
,If-

* 

.TIMER 

.COUNI DOWN 
• IF TIMFO OUT 

• IF ERROR 
.RETURN SIATUS 

.CODE 

.CODE 

R!SCO = B .SAVE B 
R!SIZE = MSGLNG .ALLOCAfE f.1Ef.10RY 
H =- Gf.1Ef.1 
COPY H!EHH+R!%B,R!MEf.1,MSGLNG .COPY 
R! %Wl (R! CHENT) & 777 . CHANNEL 
R!%W2 R!%Wl > 3 + 'O'H < 0'8 .CONVERT TO ASCI I 

H!%W2 H!%Wl & 7 + 'U'R + R!%W2 . 

(R!MEt>l + CIf~NOFF) 

t>lSG R! f-IEM 

H!%W2 .ENTER IN MESSAGE 

.SEND 

* REPORT EXPECTED AND RECEIVED DATA 

NOD29.38 
NOD29.38b 
ND029.389 
NDD29.390 
NOD29.391 
NDD29.392 
NDD29.393 
NDD29.39 11 
NDD29.395 
ND029.396 
NDD29.397 
ND[)29.398 
NOD29.399 
NDD29. IIOO 
NDD29 .110 1 
NDD29. 1102 

I NDD29. IH) 3 
I NDD29. 1101, 
INDD29.405 
I NDD29. 1106 
I NDD29 .1'07 
I NDD29. 408 
INDD29.409 
INDD29.410 
INDD29. 1'11 
I NDD29. 111 2 
INDD29. 1'13 
INDD29.41LI 
INDD29.415 
INOD29. 1116 
I NDD29. 1117 
INDD29. 1118 
I NOD 29 . II 1 9 

I NDD29. 1120 

I NDD29. 1121 

INDD29.422 
I ND029. 1123 
I NDD29 .1124 
I NDD29. 425 



I tWD2<) 
Over'l tly INOO?9 

1266 <macro> 

1272 <mac ro> 
1312 020441 012050 013001 

0241,23 
1316 02041,7 0341,23 
1320 <macro> 
13')() 020441 01205() 013001 

021,It23 
135 1, 020L'50 0341123 
1 3 ~)6 <macro> 
11106 <macro> 
11,17 <mac ro> 

11117 <mac ro> 
11,27 020436 054()OO 
11131 010000 024 l ,35 
11,33 001000 

lOP APML 2.1(05/15/87) 07/06/87 11:55:21 Page 233 
Bloc k: I NDD29 Qua I i fie r: I NDD29 ( lit) 

SIF (R!DATAO # R!DATAI) . DATA MISCOMPARE 
.»»> 0 

COpy R!%B+MESS6,R!M[M,MSGLNG .ERROR MESSAGE 
R!%Wl = R!MEM + MSGLNG - 1 .USE FOR SCRATCH PARCEL 

(R!%Wl) = R!DATAO . EXPECTED DATA 
CALL BTO,(R!%Wl,0,D'16,R!MEM,EXPOFF,2,6) 
R!%Wl = R!MEM + MSGLNG - 1 .RECEIVED DATA 

( R ! %W 1) = R! DA TAl . 
CALL BTO,(R!%Wl,0,D'16,R!MEM,RECOFF,2,6) 
MSG R!MEM .SEND 

$ENDIF 

RELMHI R!MEM 
B = R!SCO 
R!ERR = 0 
EXIT 

END 

.RELEASE 

.RESTORE B 

.CLEAR ERROR 

.««< 0 

INDD29.426 
$IF 

INDD29.427 
INDD29.428 

I NDD29. L'29 
I NDD29. 1130 
INDD29.431 

I NDD29. 1,32 
INDD29.433 
I NDD29. 1,34 
INDD29.435 

$ENDIF 
INDD29.436 
I NDD29. 1137 
I NDD29. L'38 
INDD29.439 
I NDD29. L,40 
INDD29.441 
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( 15) 

OX %B 1 : It [) 7 It B IB 7:32 B 8: 8 B 8:22 B 8: 35 B 9: 5 B 
9:38 13 10 21 B 10:c? B 13: 31 14 : 3 

OX %EX 5: 17 0 5 17 1U:41 0 10: 141 11 : 3 0 11 : 3 11 : 6 0 11 : 6 
11 : 8 D 1 1 8 11 : 17 0 11 : 17 13:39 D 13:39 1/. : 7 0 14 : 7 
14: 11 0 lIt 1 1 14: 12 0 1 It: 12 11.: 15 0 14: 15 

10 %GBL NLJr-l $APIEXT 3: 12 r 3 12 
IlOO %GI3LHEG $APTEXT 3: 12 

OX %m:ID 3 : 8 D Il:26 
OX %PUNI 'l: 29 0 4:29 5: 18 0 5: 18 11 : 18 0 11 : 18 
1 CIl$D1 $APTEXT Il: 38 11 : 30 12:20 

101 CIl$D1S $APTEXT 4: IlO 12:20 
2 CH$D2 $APIEXI I.: 38 11 : 30 

102 CH$D2S $APTEXT 4:40 
777 o I3@CII N@r·l $APTEXT 12: 18 

1 1 DI3@CHN@N $APTEXr 12: 18 F 
7 DB@CHNOlP $APTEXf 12: 18 r 12: 18 
7 DB@CIIN@S $APfEXT 12: 18 r 

1 77UUO DB@CIIN@X $APTEXT 12: 18 
3777 DB@CYL@H $APIEXT 12: 16 F 

13 DB@CYL@N $APTEXT 12: 16 F 12: 16 
1 DI3@CYL@P $API EXr 12: 16 F 12: 16 
0 DB@CYL@S $APIEXf 12: 16 F 12: 16 

37 DB@H[D(8t·l $APTEXr 12: 1 7 F 
5 DB@II[()@N $APTEXT 12: 17 F 
1 DB@II[[)@P $APTEXT 12: 17 F 12: 17 

13 DB@IIED@S $APIEXT 12: 17 F 
177740 DB@IIEDO>< $APTEXT 12: 17 

20 DB@IN@N $APTEXl 12:30 F 
1.4 DB@IN@P $APTEXT 12:30 F 12: 30 

0 DB@IN@S $APIEXT 12:30 F 
20 DB@INF@N $APIEXf 12:29 F 
12 DB@I NF@P $APrEXT 12:29 F 12:29 

0 DB@INf@S $AP I EX r 12:29 F 
20 DBGOlJl@N $APTEXT 12: 31 F 
115 DB@OUI@P $APIEXT 12: 31 F 12:31 

0 UB@OU1QlS $APIEXI 12: 31 • 2() DBCHl\h@~l $APTEXT 12:27 F 
10 DB@I\Ah@P $Al'llXI 12:27 F 1?:21 

0 DB@HAh@S $APTEXl 12:27 F 
3 DB@Sfl @rl $APIEXI 10:32 F 
2 [)B@SLI@tl $APrEXl 10:32 F 10: 32 
7 OB(llSll (q) $APrEXr 10:32 F 10: 32 
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( 16) 

0 OB@SEL@S $AP rEXT 10:32 F 10:32 
40 OB@lf·l0@P $APTEXf 12:35 
37 OB@TYP@N $APTEXT 12:26 

5 OB@TVP@N $APTEXT 12:26 F 12:26 
7 OB@JYP@P $APTEXT 12:26 F 12:26 
2 OB@TYP@S $APlEXT 12:26 F 12:26 

20 OB@UNF@N $APlEXT 12: 3LI F 
LI6 OB@llNF@P $APTEXT 12:34 F 12: 31, 

0 OB@UNF@S $APTEXT 12: 31, F 
OX OCCB 3 : 6 0 10:29 12 : 7 

il7 OO@LEN@P $APTEXT 11 : 38 12:28 
1 OSI\$I)[) 19 $APTEXT 12:21 
~ OSK$PIJ29 $APTEXT 12:?3 
r; EITB 3 : 7 0 12: 10 

32 r$BGEf $APTEXT 5: 17 
33 r$BRET $APTEXT 11 : 3 
50 F$CALL $APTEXT 14 : 7 14: 11 
30 F$GHEf<1 $APTEXT 11 : 17 
20 F$r'lESG $APTEX f 13: 39 11,: 12 
52 F$RETURN $APTEXT 11 : 8 
31 F$m-1EM $APTEXT 10:41 11 : 6 14: 15 

OX 1010 3 : 5 0 12: 11 
OX IDhTOIJT 3 : 9 0 12: 36 
OX O$BTO 1'1 : 7 0 14: 7 14: 11 0 14: 11 
OX 0$INDD29 1 : 4 0 1 : 4 
6 OV@Ef~ f@P $APTEXT 4:26 

1 7 OV@NUf·l@N $APTEXT 1 : L, 
1 OV@TYI'@N $AP J EXI 1 : 4 
0 PT$HUH $APTEXT 4:29 5: 18 11 : 18 
3 RA$NlJf.1 $AP )TX r 2:41 11 : 32 

22 RA$NUr-1S $APTEXT 2: 39 11 : 35 
6 RA@LEN@P $APfEXJ 2:39 2: til 12:32 
4 RTC $APTEXT 6: 7 9: 30 

11 Sr·l@FS r@H $APTEXT 1 : I, 
7 Sr'I(1NLJr'IQr~ $APl [Xl 1 : 4 

20 n1B@HI@N $APJEXl 12:36 r 
2 Tr·1H@HJ@P $APTEXT 12:36 F 12:36 
0 nm@RI@s $APTEX r 12:36 F 

SYf.1BOL QlJALIFIER IS INDD29 

22 $$X 2:39 0 2: 110 2:'11 0 2:,,2 
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Qlln I i fie r: INDD29 ( 17) 

()X $CONSr 10:32 [) 1U:32 F ~ 12: 16 0 12: 16 F 12: 16 12: 17 0 12: 17 F 
12: 17 12:36 0 l~.Jo 12:36 

1/51 $REGORG 3: 12 0 3: 12 F 3: 13 3: 13 0 3: 14 3: 14 0 3: 15 3: 15 0 
3: 16 3: 16 D 3: 17 3: 17 D 3: 17 F 3: 18 3: 18 0 3: 19 
3: 19 0 3:20 3:2() 0 3:21 3:21 0 3:22 3:22 0 3:23 
3:23 D 3:23 F 3:24 3:24 0 3:25 3:25 D 3:26 3:26 0 
3:27 3: 2 7 [) 3:28 3:28 0 3:28 F 3:29 3:29 D 3:29 r 
3:3() 3:30 [) 3: 31 3: 31 0 3:32 3:32 D 3:33 3:33 0 
3:34 3: 31t D 3:35 3:35 0 3:36 3:36 0 3: 37 3:37 D 
3:38 3:38 0 3:39 3:39 0 3: 110 3:40 [) 3: Lll 3:Lt1 D 
3: 112 3:42 0 4: 1 4 : 1 0 It: 2 4: 2 0 4: 3 4: 3 0 
4: 3 F 5: 17 10: 111 11 : 3 11 : 6 11 : 8 11 : 1 7 13: 39' 

13: 39 F 1 LI : 7 14 : 7 F 14: 11 1 LI: 11 F 14: 12 14: 12 F 14: 15 
1 %NP 1 : LI 3:29 D 

113 () %P 1 : 4 3:28 0 3:29 13:39 F 13:39 lit: 7 F 111 : 7 111: 1 1 F 
111 : 11 14: 12 F 14: 12 

410 %Sl 3: 12 3: 13 0 5: 16 6: 1 6: 3 6:27 7: 2 7: 16 
8: 6 8: 16 8:26 9:28 10:32 12: 10 12: 11 12: 16 

12: 17 12: 18 12:26 12:27 12:29 12:30 12: 31 12: 31t 
12:36 13:37 13: 38 

II 1 1 %S? 3: 12 3: lit D 
1t12 %S3 3: 12 3: 15 0 
1/13 %SII 3: 12 3: 16 0 
II 1 LI %S5 3: 12 3: 17 0 
415 %Tl 3: 18 D 11: 19 13: 31 14 : 3 
416 %T2 3: 19 0 11 : 19 13: 31 14 : 3 
417 %T3 3:20 0 13: 31 1 LI : 3 
1/20 %TII 3:21 0 
LI21 %T5 3:22 0 
422 %T6 3:23 0 
IQ3 %Hl 3: 211 0 4 27 4:28 I~: 30 4:31 4:32 LI: 35 4:36 

5: 10 5 12 5:25 5:27 6: 2 6: 8 6: 10 8:25 
8:30 10 30 10:31 10:32 1 1 : 2 11 : 3 13:32 13: 33 

13: 35 111 4 111 : 6 14 : 7 14 : 8 11t: 10 lIt: 11 
1121, %\12 3:25 D It 32 LI: 311 5: 11 5:21 5:22 5: 2L~ 5:26 

6: II 6 9 6: 11 8:27 8:31 13:34 13: 35 13:36 
13:37 

,,25 %\1) 3:26 D 4 33 4 34 5 2 5: 12 5: 14 5:27 6: 5 
6: 6 6 12 8 28 8 29 8:38 8:40 11: 27 11 : 41 

12: 1 12 7 12 10 12 18 
1,2() ~~\II, 3:27 0 II 36 Lt 38 4 LIO 5: 13 5: 16 5:17 5:21 

5:23 5 211 5 28 11 30 12:20 12:21 12:23 12:26 
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Qua I if i e r: INDD29 ( 18) 

427 %\-15 3:28 0 
il30 ANAP 3:29 0 4 26 4:28 4:29 LI: 31 
ll311 BUFENT 3:33 D 5 It () 6: 2 6: 3 6: 17 6:24 6:29 6:35 

6:41 7 III 7:26 7:39 8: 3 8: 16 8:25 8:26 
9: 12 10 42 11 : 1 11 : 2 11 : 4 

432 BUFTBLE 3: 31 D il 14 5: 11 5:40 6:24 6:41 8: 3 10:42 
11 : 6 

1203 CIIANERR 13: 7 13: 19 D 
4 CHANOFF 2:33 D 13: 37 

433 CliENT 3:32 D 4:25 5:39 5:41 6: 1 6: 16 6:23 6:25 
6:27 6:28 6: 34 6:40 6:42 7: 2 7: 3 7:24 
7:33 7:38 8: 2 8: 4 8: 6 8: 7 8:23 8:36 
9: 6 9: 11 9:25 9:26 9:28 9:29 9: 39 10: 2 

10: 14 10: 15 10: 16 10:34 11 : 27 11 : 28 13:32 
LI31 CHTBLE 3:30 D LI: 11 4:25 5: 10 5: 39 6:23 6: i,O 8: 2 

9:25 10: 14 10:41 
1150 DATAl L,: 3 D 4: 16 7: 13 7: 16 7: 17 7:21 8: 15 8:20 

8: 31 8:33 9: 15 9: 34 9:36 10 : 7 14 : 2 14: 10 
4117 DAIAO 4: 2 D 4: 15 7: 1 i, 7: 16 7: 17 7:21 8: 17 8:20 

8:30 8:33 9: 14 9:31 9:36 10 : 6 14 : 2 1L, : 6 
162 ECHO 5:38 D 9:17 
435 ERR 3:34 D 7: 6 7:22 8: 10 8:21 8:34 9:37 10:23 

10:24 13 : 8 13: 14 13:20 13: 31 14: 17 
12 EXPOFF 2:31 0 14 : 7 

703 GMEN 'I: 10 4: 13 11 : 16 D 12 : 3 13:30 
4111 NEt>' 3:38 D 4: 11 4: 14 11 : 17 11 : 19 12 : 9 12 16 12 17 

12: 18 12:26 12:27 12:28 12:29 12:30 12 31 12 32 
12:34 12:35 13:31 13:37 13:39 14 : 3 14 4 14 7 
14 : 8 14: 11 14: 12 14: 15 

1434 MESSO 2: 16 D 13: 14 
11t52 f>'ESS 1 2: 18 0 13:20 
1467 NESS2 2:20 D 8:34 
1506 NESS3 2:22 D 9:37 
1527 ,.,ESS4 2:24 D 7:22 8:21 
1550 NESS5 2:26 D 10:24 
1570 MESSt) 2:28 D 14 : 3 

50 MSGLNG 2:37 D 13:29 13: 31 14 : 3 ll, : It 14 : 8 
154 NTBLE 2:40 0 11:34 

111 NBUFS 2:36 D 4: 12 
21 NCHNS 2:35 0 ',: 9 

443 PASS 3:40 D 5:37 9: 16 9:23 10: 4 
764 PASSES 2:34 D 5:37 9:23 
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Qua I i fie r: INDD29 ( 19) 

440 RALEN 3:37 D 11 : 31 " 11 : 38 
437 RANUI-1 3:36 0 11: 32 11 : 35 12:27 

34 RECOfr 2:32 0 14: 11 
513 REG1ESI 9: 2LI 0 10: 5 

1207 REPoRr 7:23 7:32 8 22 8:35 9: 5 9: 38 10:25 13: 21 0 
Lt36 SC() 3:35 0 12 : 8 12 9 12:28 12:29 12:30 12: 31 12:32 

12: 31t 12:35 12 36 13:28 lIt: 16 
fin SEIUP 4:39 4: Lt 1 11 26 0 
442 SIZ[ 3:39 0 It: 9 4 12 11 : 17 11 : 19 11 : 38 12:32 13:29 

22 SIBLE 2: 112 0 11 : 31 
1177 T I t-1EOUl 13: 5 13: 13 0 

IILI4 TXO 3:41 0 1 1 : 1 7 11 39 
11 115 TX1 3: 1-12 0 11 : 17 11 40 
LI46 TX2 4: 1 0 11 : 17 11 42 12 : 12: 2 

11611 \~A I ION 7 : 4 8: 8 10 21 13: 0 
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( 1 ) 

n <mac 1'0> OVERLAY INDD39 INDD39.4 

COMNENT 'Copyright (C) Cray Research, Inc., 198Ll' OVERLAY 



I rWU)lJ 
(lVI' r' I :1:" I NOIl3' 

<mClcro> 

1110 
1111 
1112 
1113 
11111 
1115 

'116 
1117 
112!) 
1121 
1122 
1123 
11211 
1125 
1126 
1127 
/130 
1131 
1132 
1133 
11311 
113 ~) 
1136 
1137 
II/If I 
11111 
11112 
11 /13 

lOP Al'r.,L 2.1(1l~/1IJ/B/) Ol/()(j/BI 11:~~:22 I'lIYP ?11lI 
Block: I NDD39 Qua I if i e r: I NDD39 ( 2 ) 

*********************~****~ ***************************************** 
* * 

-11-

* 
* 
* 
* 
'H-

* 

INDD39 

Ent ry 

Illitial ize DD39 disk channels for use by the 
current lOP. Sets lip control tables, interrupt 
Clddresses and runs minirnClI rei iClbi I ity checks 
on ttle chClrlrle I and dev i ce. 

R!AMAP = AMAP base address 

'H

* 
* 
* 
* 
* 
* 

************************************************************************ 

REGDErS .(AMAP),(CHAN.NEXT.LAST,TYPE,lBLE,COUNr,MCB,TOUT,NUM, 
.BlJF.ERR,BurU.BUFL.MO~U,MOSL,LEN,GEN.STAT,CON.RETRY,SIZE,NE,DPT,DCB, 
. UN 11) 
%S1 
%S2 
%S3 
%Sl~ 
%S5 
%T1 
%T2 
% T 3 
%fll 
%r5 
%16 
%\-11 
%1,12 
%W3 
%1,14 
%W5 
Af-1AP 
CHAN 
NEXT 
LASI 
TYPE 
r mE 
COLJNr 
t-1CB 
Tour 
NUN 
Bur 
EHR 

EQUALS 
EQUALS 
EQUAL S 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EqUALS 
EqUALS 
EQUALS 
EqUAL S 
[QUAI S 
[QUAIS 
EQUALS 
EQUALS 
[(lUAL S 
EQUALS 
EQUALS 

$REGORG 
$REGORG 
$REGORG 
$REGOHG 
$R~GORG 
$HEGORG 
$REGORG 
$HEGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$REGORG 
$HEGORG 
$REGORG 
$REGORG 
$REGOHG 
$HEGORG 
$HfGORG 
$HEGOHG 
$REGOHG 
$HEGORG 
$I\EGORG 
$HEGORG 
$REGORG 

INDD39.5 
INDD39.6 
IND[)39.7 
INDD39.8 
IN(1)39.9 
INDD39.10 
I NDD39. 11 
I NDD39. 12 
INOD39.13 
INDD39.14 
IND039.15 
IND039.16 
INDD39.17 
IN0039.18 

$REG 
$REG 
$REG 
$H[G 
$REG 
$REG 
$HEG 
$HEG 
$REG 
$REG 
$REG 
$r{EG 
$REG 
$REG 
$REG 
$HEG 
$HEG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$I{EG 
$REG 
$REG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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Ovprl<lY INDD39 Block: INDD39 Qua I i fie r: INDD39 ( 3) 

III, It [3UfU EqUALS $REGORG $REG 3 
It 1t5 IHlfL EqUALS $REGOfW $REG 3 
4116 I-10SU EQUALS $HEGORG $REG 3 
1,117 NOSL EQIIALS $REGORG $REG 3 
1150 LEN EQUALS $REGORG $REG 3 
1151 GEN EQUALS $RL:GORG $REG 3 
1152 STAT EQUAt S $REGORG $REG 3 
1153 CON EQUALS $REGORG $REG 3 
1,54 RETRY EQUALS $REGORG $REG 3 
1155 S17[ EQUALS $REGORG $REG 3 
1'56 Nl [QUALS $REGORG $REG 3 
1,57 DPI I qllALS $REGORG $REG 3 
1,60 DCB EQUALS $REGORG $HEG 3 
461 UNIT EQUALS $REGORG $REG 3 

NDD39.19 
EXT %DCBQ NDD39.20 
EXT %ODI,9 NDD39.21 
EXT %MH110 NDD39.22 
EXT %MYID ND039.23 
EXT DI,TOUT NDD39.24 
EXT DCCB NDD39.25 
EXT D049 NDD39.26 
EXT EITB NDD39.27 
EXT TMCB NDD39.28 

NDD39.29 
111 LB@Sl EQUALS LB@LE*LB$DD39 . Loca I buffer tab I e size NDD39.30 

I, CHNOff EQUALS II .Offset fo r channe I in msg NDD39.31 
10 UNTOff EQUALS D'8 .Offset fo r un it in msg NDD39.32 
114 MSGLEN EQUALS D' 36 .Msg length NDD39.33 

2 CNVRTLEN EQUALS 2 .Conversion tab Ie length NDD39.34 
NDD39.35 

1 RTR$CLR EQUALS .Max I~et r i es for channel c lea r NDD39.36 
5 IHR$IWV EQUALS 5 .Max ret r i es for ready status NDD39.37 
5 RIH$SIL EQUALS 5 .Max ret r i e s for unit select NDD39.38 
2 RfR$RES EQUALS 2 .Max re t r i es for reset NDD39.39 
5 RTR$STA EQUALS 5 .Max ret r i es for getting status NDD39.'W 



I r II JI ) ) () 
(), (' ,. I ~l Y I NDD3' 

6 
10 
13 
16 
21 
22 
211 

30 
,,7 
57 
67 
17 

105 
115 

123 
126 

133 
136 
11'0 
1113 
1115 
11, 7 
151 
152 
155 
1')6 
161 

1 T () 
1 71 
173 
17() 

?()2 

010011 024
'
,5() 

0111000 /0 1,21 ~)(J 
01 LIOOO /05~?UIj(l 

014000 /031 1171 
072550 
0201l LI2 U211

"
') 1 

020000 01600{) 
0241123 

<IlW c r'o> 
<mac r'o> 
<macl'o> 
<macI'o> 
<ilia c 1'0> 

<macro> 
<mC1C 1'0> 

014000 
020LI30 
022000 
030423 
010006 
030423 
030432 
010006 
010000 
024437 

/O()l)()O() 

012U06 
02 111123 
022 1,3lJ 
025 1123 
U22 113U 
0211

'
133 

02 /,1131 
02 1,1136 

<mJ c 1'0> 

026432 

()2 111123 
()2 /11,24 
0211425 

/()O?265 

(124 1135 
1112005 

030L132 () 11771 ()C'11113 LI 
<111(1 c ro~' 

026 /136 
0200(J0 
020 113') 
U2n()OO 
03LI'123 
02()()(l() 

112LI3') 
U22 /131 ()2 11

'
12 3 

1l16()()() /()()()OOn 

01()()()r) /(1(11)000 

* 

* 

lOP APML 2. 1 (()5115/87) Of/Uti/8f 11:55:22 Page 2112 
B lac k : I NOD 3 9 Qua I i fie r : I NOD 3 9 ( 'I ) 

Set up one Device ~drameter Table (OPT) to serve all channels. 

H! LEN DP@LT 
H!%H1 = lOp' 
R!%H2 = 'T ' 
IU%W3 = '39' 
I< -= GEIBUr 
R!OPT = R!BUF 
R!%W1 = I<!%B + 03CNVHT 

.Table lengttl 

.ASCII header 

· Get a buffer 
· Save add ress 
.Spiraloffsets 

COPY R!%W1,H!OPT+OP@SPI@P,CNVRTLEN .Copy 
SlORE I@SPIHD3,OP@SPF,R!OPT .Spiral enClble flClg 
STOHE 1@INDX03,OP@IOX,H!DPT .Spiral index value 
STORE 03$SPl,DP@OSE,R!DPT .Oefault sectors/track 
STOHE D3$CPD,DP@DCY,R!DPT .Oefaliit cylinders/disk 
STORE D3$SPTA,DP@ASE,R!DPT .Absolute sectors/track 
SlOHE D3$CPDA,DP@ACY,R!OPT .Absolute cyl inder/disk 

Set up Disk Control Blocks (DCB) and initialize each channel. 

R!lBLE = EITB . Interrupt jump table 
R!%W1 R!AMAP + OV@ENT@P + 5 + R!%MYIO .Pointer to lOP info 

H!%W1 = (R!%W1) + R!AMAP 
H!%W1 = R!%H1 + 6 
R!NEXT = (1<!%Wl) + R!AMAP 
R!LAST = (R!NEXT) 
H!CHAN = 6 
R!COUNT = 0 
H!MCB = A 

· Info fa r th is lOP 
.Channel pointer 
· Channe I info 
.Last channel to search 
· First channe I to sea rch 
· In it i a I i ze 

$UNTIL (R!CIIAN = R!LAST) .Unti I all searched 
R!NEXT = H!NEXT + 1 .Next channel 
R!TYPE = (R!NEXT) & 0'777 .Channel type 
$Ir (R!TYPE = CH$03),OR,(R!TYPE = CH$D3S) .If 0039 

.»»> 0 
H!COUNT = H!COUNT + 1 .Count 
H = I<[SIOENT, R!%DOLI9 = 0 .Read in interTupt overlay 
H!%Wl := R!TBLE + R!CHAN .lntelTupt table pointer 
(I<!X,W1) = R!%DDLI9 + 00119 .Set interrupt entrance address 

R!fOUI :c R!%DOlI9 + DI.JrOUT .TimeoLlt routine 

I N0039. 112 
INDD39.43 
I NO[)39 . III1 
INO[)39. 115 
I NDD39. LI6 
I NDD39. 117 
I NOD39. 118 
I N0039. 49 
I NOD39. 50 
INOD39.51 

NUD39.52 
NDD39.53 
ND039.54 
NDD39.55 
NDD39.56 
NUD39.57 
N()[)39.58 
NU039.59 
N[)[)39.60 
NUD39.61 
N[)D39.62 
NUD39.63 

I ND[)39. 611 
I NDD39. 65 
IN()[)39.66 
INUD39.67 
INU039.68 
INUD39.69 
INU039.70 
INUD39.71 
INU[)39.72 
INDD39.73 
INUD39.74 

$IF 
INDD39.75 
INDD39.76 
INUD39.77 
INUD39.78 

INUU39.79 



INIH)39 
nVI~" I ;lY IND039 

024 LlLlO 
2(16 07700U /001361 
210 072516 
211 <m8cro> 

211 026431 
212 <macro> 

* 
-II' 

* 
* 
* ,If-

* 
213 010noo 02LI 1l42 
215 01LIOOO /ooonoo 021,ll23 
220 020LI23 012UOO n24 Lll0 

030410 024112LI 
225 <macro> 
227 <macro> 
233 023000 102003 (l10001 

021.l'l42 
237 020LI23 012U02 021l Lll0 

030410 0211424 
2114 <macro> 

2116 <mncro> 
2~2 023000 102()O3 (110001 

024442 
2')6 <macro> 

~)')6 <mncro:'-

2(; 1 021.1 1131 (J1211l ()()/Hl11 
(J2 L1423 

265 <m;:lC "0> 
313 ..::mncrn:'-
3 1 ') 01001 LI O?I,I,')(I 
'3 17 0722~2 

lor APt-1t 2.1 (U?/ 15/8 7) 01 /U6/8 7 11: 5~: 22 P8ge 243 
Block: INDD39 QU8lifier: INOD39 (5) 

.Set up the DCB R = SETDCB 
R = CHINIT 

SENDIF 
· Initial ize the disk channel 

R!CHAN = R!CHAN + 1 
$ENDTIL 

· Increment 
.««< 0 

Set lip the read-ahead/write-behind areas for all channels. 
Always initial ize pointers in the DCB for the MOS buffer 
a ren . Add i tiona I I y, if a high speed pa th to a pa rt i cui a r 
memory exists only on some other lOP, set up pointers in 
the MCB (in MOS) so that the other lOP may have access 
to them. The same set of MOS buffers is used for both 
the local path and the remote path. 

R!BUF 0 
R!%Hl = TMCB 
R!%H2 = (R!%Wl + TM$CMEM) 

.Assume MCB table not needed 

.Target memory control block 

.Check central memory 

$PUNTIF (A = O),CODE=PT$BPATH .Path must exist 
GET A,TM@IOr,R!%W2 . lOP with high speed path 
R!BUF 1, A H R!%MYID . If path is remote 

.Check SSD memory R!%W2 = (R!%Wl + TM$SSD) 

$IF"(AHO) · If a backdoor exists 
.»»> 0 

GET A,TM@IOP,R!%W2 
R!BUF = 1, A # R!%MYID 

· lOP with high speed path 
· If path is remote 

SENDIF 
.««< 0 

S I I (H! BU r # 0) · If MCB is needed 
.»»> 0 

H!%Wl = H!MCB + 0'717 > D'9 .Number of buffers needed 

MGfT R!MOSU,R!MOSL,NUM=R!%Wl .AI locate 
SPUN r IF (A H 0), CODE= PT$NOMOS . No t enough ,.10S 
R!LEN = C£3@SZ@P .Local buffer size 
R = GETBUI .Get working storage 

INOD39.80 
INDD39.81 
INDD39.82 

$ENDIF 
NDD39.83 
NDD39.8 1l 
NDD39.85 
NDD39.86 
NDD39.87 
NDD39.88 
NDD39.e9 
NOD39.90 
NDD39.91 
NDD39.92 
NDD39.93 
NDD39.94 
NDD39.95 
NDD39.96 

INDD39.97 
INDD39.98 
INDD39.99 

INDD39.100 

INDD39.101 
$IF 

INDD39.102 
INDD39.103 

INDD39.104 
SENDIF 

INOD39.105 
INDD39.106 

SIF 
INDD39.107 

INDD39.108 
INDD39.109 
INDD39.110 
INDD39.111 



I rWlJ )\J 
()VP I' I ,ry I NIlDY 

32(, <rnClC 1'0'> 

320 010UOO ()?lj 11111 
322 <m,lC 10> 
327 02011111 o 161)UU /lIUUOUO 

024410 03 () II 1 (I 02111160 
335 <mac 1'0:'> 

337 <mac 1'0> 
3115 <mac r'o> 

3~)O <macro> 
3')5 <mac 1'0" 

Yj7 010031 021,115h 
361 <macro> 
362 010031 02111156 
3611 <mac ro> 
3711 <mac 1'0> 

374 <macro> 
1122 <nwc 1'0> 

II?II <macro> 

1127 <mac ro'> 
11311 010002 no')()O? lI2211 LI2 

024LI23 
11 110 <iliac ro> 
11145 <macro> 
1152 <macro> 
457 <mClCI'O> 
11611 <mClC 1'0> 
1111 <lilac 1'0> 
511 <macro> 
r) 11) <rn;l C "0 > 

515 <milCI'O" 
530 <macro> 
5)5 <macro> 
5112 ()2743(j 
5/13 <IIIClcro> 

101' APt·1L 2.1 (W>I 11)/87) () 1 l()u/S 7 11:~): 22 Page 21111 
Block: IND039 Qualifier: INDD39 (6) 

SENDIF 
.««< 0 

R!NUM c:: U 
$UNIIL (R!COUNT = O),OH,(R!NUM = 0'20) .Scan all DCB's 

R!DCB = (R!NUM + DCCB) .Next 

$IF (A # 0) · If something configured 
.»»> 0 

GEf A,DK@TYP,R!OCB 
$IF (A = DSKSDD39) 

.Device type 
· If 0039 

GET A,DK@SEL,R!DCB 
$IF(A#O) 

.»»> 
.Flag indicating striped disk 
· If striped 

R!NE = NB$DD39S .Number of buffers 
$ELSE 

R!NE = NB$DD39 .Normal device 
STORE 1,DK@SEL,R!DCB .Set released 

SENDIF 

.»»> 2 

.««< 2 
MGET H!BUFU,R!BUFL,NUM=R!NE .AI locate huffers 
SPUN f IF (A # 0), CODE= PT$NOMOS . No t enough MOS 
SIF (R!BUF # 0) . If MCB is needed 

PUl R!DCB,DO@DCB,R!BUF .Save OCB address 
R!%Wl = CB@LH < 2 + R!BUF .Entry base 

.»»> 2 

PUT R!NE,CB@NUM,R!%Wl .Save number of buffers 
PUT R!BLJFU,CB@BMO,R!%Wl .l1ase address of buffers 
PUI R!BUFL,CB@BM1,R!%Wl .Lower 
PUT R!MOSU,DK@MCO,R!DCB .MCB address 
PUT R!MOSL,DK@MC1,R!DCB 
MOSW R!MOSU,R!MOSL,R!BUF,CB@SZ .Write to MOS 
DADO R!MOSU,R!MOSL,CB@SZ .Next MCB 

$ENDIF 
. ««< 2 

PUI H!Nf,DK@CNI,R!DCI1 .Number or buffers 
PUI R!BUFU,DI<.@BFO,R!OCB .Base address of buffers 
PU r IU BUFL, DK@I1Fl, R! DCB 
n! COUN T ::: R! COUNT - 1 . Dec reme II t clla nne I count 

$lNOIF 
.««< 

INDD39.11, 
SEN[) 

INDD39.113 
I N()[)39. 11 LI 

INDD39.115 

INDD39.116 
Sir 

INDD39.117 
INDD39.118 

SIF 
INDD39.119 
INDD39.120 

SIF 
INDD39.121 
IND039.123 
IND039.l24 

R13739AG.l 
INDD39.125 

SEND IF 
INDD39.126 
INDD39.127 
INDD39.128 

SIF 
INOD39.129 
IND039.130 

INDD39.131 
INDD39.132 
INDD39.133 
INDD39.134 
IND039.135 
INDD39.136 
INDD39.137 
INDD39.138 

SEND IF 
IND039.139 
I NDD39. 1 LIO 
INDD39.141 
I NDD39. 1 LI2 
I N[)[)39. l l 13 

SEND IF 



I NI)I)39 
OVerlCiY INDD39 

5113 <macro> 

5113 0264 111 
5114 <mac ro> 
?115 <macro> 
550 <macro> 

553 <mac ro> 
563 <macro> 

~)63 <mac "0> 

lOP APML 2.1(05/15/87) 07/U6/87 11:55:22 Page 245 
Block: INDD39 Qualifier: INDD39 (7) 

$ENDlf 
.««< 0 

R!NUM = R!NUM + 1 .Next DCB 
$[NDTIL 
$PUNTIF (R!COUNT # 0),CODE=PT$DD49 . If something amiss 
$IF (R!BUF # 0) . If MCB needed 

RELMEM R!BUF 
$ENDIF 

RETURN 

.»»> 0 
.Release local working storage 

.««< 0 

I NDD39. lllll 
$ENDIF 

I NDD39. 1115 
INDD39.146 
I N D D 39 . 1117 
INDD39.148 

$Ir 
I NDD39. 1119 

. I NDD39. 150 
$ENDIF 

INDD39.151 



I fjlll):)') 

()VP" I ;lY I rm[):~ 

571 
571 
611 
613 
626 

627 
627 
646 
6 1jU 
653 
65 11 

G(iO 
(lu3 
666 
(,70 
u i 1 
6d 
(,16 

<macro> 
<macro> 
<rna c 1'0 > 

001000 

<1II8Cr'O> 
<macro" 

0201150 n05()U;! ()2
'
1
'
150 

02 LILI55 
020450 (112()12 Ol?Ou6 
()2 LII15(J 
(lIIIOO!) lUll? 1 U 3 ()?11 1123 
01 LIO()() IU l11l21 1)?II'12L, 
010000 fl2 1",25 
O(1()77 
02u

'
1112 U211( lUI J 

02U()(IO U l2()(1() U?LI()UO 
n?flflf HI () 1 ?n 1 ;, (11 ?O() 3 

lOP API'1L 2.1(U~)/l')/87) Ul/u6/8711:55:22 
Block: INDD39 Qual i fier: I NDD39 

*************K****K******~ 
SUBROUTINES 

****************************************** 
* 

************************************************************************ 

************************************************************************ 
* * 
* GET BUF: Allocate local memo I'y buffer and c lea r to ze ros. * 
* * 
* Ent ry: R!LEN Size needed (pa r'ce Is) * 
* R!%H1 ID to store in header * 
* R!%H2 " " * 
* R!%W3 " " * 
* * 
************************************************************************ 

GEIBUF * 
GETMEM R!LEN,R!BUF,R!%Wl,R!%H2,R!%W3 .AI locate memory 
$PUNT IF (A # O).CODE=PT$LOCAL . If not avai lable 
CLEAR START=R!BUF.COUNT=R!LEN .Clear 
EXIT 

************************************************************************ 
* 
* 
* 
* 

RESIDENT: E~tabl ish resident code for DD39, DD49 interrupt 
hand Ie r'. 

* 
* 
* 
* 

************************************************************************ 

RESIDENT * 
FIND DD49,R!MOSU.R!MOSL,R!LEN .Locate overlay 
$PUNTIF (A # O).CODE=PT$NOLAY .Overlay not found 
R!LEN = R!LEN < 2 .Size in parcels 
R!SIZE = A .Save overlay size 
R!LEN R!LEN + MEM@LT + DCB@LT .Add MEMIO and DCB queues 

H %W1 = 'DC' 
H %\-12 = 'BQ' 
H %W3 - U 
H = GETBUF 
H %DcnQ -- n! BUr 
H %1'1[MIO H!%DCBQ + 
R %DD119 = R!%MEMIO + 

. ASC I I heade r 

.Get local memory 

.DCB queue 
DCB@Ll . MEN I 0 request queues 
MEt-'@L T + 3 & 0' 177771~ . Wo rd bounda ry 

Page 2116 
(8 ) 

INDD39.1: 
I NDD39. 15 /t 
IN()D39.155 
NDD39.156 
NDD39.157 
NDD39.158 
NDD39.159 
NDD39.16U 
NDD39.161 
NDD39.162 
NDD39.163 
NDD39.16 LI 
NDD39.165 
NDD39.166 
NDD39.167 

INDD39.168 
INDD39.169 
INDD39.170 
INDD39.171 
INDD39.172 
INlJD39.173 
INDD39.174 
INDD39.175 
INDD39.176 
INDD39.177 
INDD39.178 
INlJD39.179 
INDD39.180 
INDD39.181 
INDD39.182 
INDD39.183 
INDD39.184 
INDD39.185 
INDD39.186 

INDD39.187 
INDD39.188 
INDD39.189 
INDD39.190 
INDD39.191 
INDD39.192 
INDD39.193 



I fWU3Y 
OVf3I'I<lY INO[)39 

704 
725 

726 
726 
730 
733 

734 
736 
736 
7/10 
7L~3 

7'~5 
750 
753 
754 
756 

771 

776 
l()()O 
1 {)(J3 
11lllS 
10()6 
HH17 
1010 
1011 

I) 15000 /1 777 71~ ()2 LH)OO 
<macro> 

001000 

020431 0511000 
<macro> 

027461 

010000 0241154 

077000 /001123 
020443 12700U /001121 
077000 /001161 
020443 127000 1001121 
014000 /010000 022461 
161000 
077000 /001330 

<macro> 

<macro> 

01"7000 /UU11ljl 
0201~113 127()(I(l /1101121 
014000 /l IIUU()() 
161000 
072322 
0261t511 
071052 

<macro> 

lOP APNL 2.1(05/15/87) 07/U6/8711:55:22 Page 247 
Block: IN0039 Qua Ii rier: INDD39 (9) 

MOSR R!MOSU,R!MOSL,R!%DD49,R!SIZE>2,NOWAIT .Read in 
EXI T 

************************************************************************ 
* * * CHINIT: Initial ize the channel and perform minimal * 
* rei iabi I ity tests on the device. * 
* * 
* 
* 
* 

En try: R!CIIAN = Channel number 
R!UNIT = Units per channel 

* 
* 
* 

************************************************************************ 

CHINIT 

* 

SELECT 

* 
B = R!CIIAN 
$UNTIL (R!UNIT = 0) 

R!UNIT = R!UNIT -

Select the drive. 

* 
R!RETRY = 0 

R READY' 
P FATAL, R!ERR # 0 
R CLEAR, 
P FATAL, R!ERR # 0 
A 0' 10000 + R!UNIT 
lOB: 1 

.Initial ize al I units 

.Make sure channel is 
· I f error 
.Clear the channel 
· If e rro r 

.Select unit 

.Wait for ON 

ready 

R = WAlTON 
$1 F (R! ERR # O),OR,(R!CON # R!UNIT < 0'8 + 3) . If error 

.»»> 0 
$IF (R!RETRY < RTR$SLC) 

R = CLEAR 
P = FATAL, R!ERR # 0 
A = 0' 1/10000 
lOB: 1 
R = WA I' ON 
R!RETRY = R!RETRY + 1 
P -= Sf. LECT 

$ENOIF 

· 'f mo re re t r i e s 

.Clear channel 
· I f error 

.Clear faults 

.Wait for ON 

.Count up 
· T ry aga in 

.»»> 1 

NDD39.194 
NDD39.195 
NDD39.196 
NDD39.197 
NDD39.198 
ND039.199 
NDD39.200 
ND039.201 
NDD39.202 
NDD39.203 
NDD39. ~OLI 
ND039.205 
NDD39.206 
NDD39.207 
NDD39.208 
NDD39.209 
ND039.210 
NDD39.211 
NDD39.212 
NDD39.213 
NDD39.214 
NDD39.215 
NDD39.216 
NDD39.217 
ND039.218 
ND039.219 
ND039.220 
ND039.221 
NDD39.222 
NDD39.223 

$IF 
IND039.224 

$IF 
IND039.225 
INDD39.226 
INDD39.227 
IN0039.228 
IND039.229 
IND039.230 
INDD39.231 
IND039.232 



ItWI'3() lOP APHl 2.1(1I~/15/81) 07/UG/87 11:~~:22 Page ;!148 
(1\'t' I 1;1:" I rW1l3( Block: INDD39 Qua Ii f ier': IN[)[)39 ( 1 II) 

.««< 1 SENL I 1 
HIlI 02014113 103!)l)11 () 1 1I00ll R!ERR -- MSG3, R!tRR = 0 .Errar cade INDD39.233 

/00211 11 ()~-,IIIIII :) 
1Ll16 070103 P ~ fATAL · Te I I the warld IN[)[)39.234 
1 n 17 <mac r'o':' SENDIF INDD39.235 

.««< 0 SEND IF 
INUD39.236 

* AnCllyze gene ra I status. Reset any e rra rs. INDD39.237 
INDD39.238 

1 () 1 7 173000 lOB: 13 .Get status reg i ster 1 IND[)39.239 
1!l2L) 024LI51 R!GEN -- A .Save (gene ra I status) I ND()39. 2110 
1n21 STATUS * I NDD39. 211 1 
H121 <macro> SIF (R!GEN # 0' 1IH)0) · If erra r INDD39.242 

.»»> 0 SIF 
111?6 0201151 u 11lj()(1 U2 11410 P = CAT, 0 R!GEN & 0'400 . If unit ready not set INO[)39.243 

010000 023 11lCI H)2061 
1 () 314 010003 0?141152 R!STAl = 3 I N()[)39. 2114 
1036 072145 R SELSTAT .Get selected status 3 I NDD39. 2115 
1037 020 LI43 lU3(>7U P NSGOUT, R!ERR # 0 · If erra r INDD39.246 
lU /ll 020LI~)2 Ul1 /IOU 02 Ll1l10 P CAT, 0 # R!STAT & 0'400 . If DE sequence check I NDD39. 2117 

0100nO n23 11Hl 103046 
1 !l II' 072202 R RESET .Reset ttle d ri ve I NDD39. 2LI8 

lU50 0204 143 1136')7 R MSGOU1, R!ERR # 0 · If erra r I N D D 3 9 . 2 LI 9 
lU52 0204LI3 1 (120(15 P RELEASE, R!ERR 0 · If no error INDD39.250 
10:)11 0204113 017()()n 100221 11 P NXTUNIT, R!ERR # MSG6 · If don't want to release INDD39.251 

103033 
lOon <macro> SENDIF INDD39.252 

.««< 0 SEND IF 
INDD39.253 

* Release the dr'ive. I NDD39. 25 11 
INDD39.255 

lU6U RELEASE * INDD39.256 
1060 072101 R = CLEAR .Clear the channel IN[)D39.257 
1061 02011113 lU3()37 P -- FATAL, R!ERR # 0 · If errar INDD39.258 
lu63 01 11000 I 1 7 () ( 1f)(1 (,??II61 A = 0' 17()OnO + R!UNIT INDD39.259 
lOb6 161000 lOB: 1 .ReleClse unit IND[)39.260 
J(l (j 7 0722111 R = HA I rnN .WClit far ON INDD39.261 
I (I In <IIlClcro> S IF (R! U~R # o ), OR. ( R! CON # R!UNIT < D'8 + 3 ) . If e r ra r INDD39.262 

.»»> 0 SIF 
1 1 \J2 0/21 117 R = RESU .Reset ttw d ri ve INDD39.263 
1 1 () 3 02011113 1 (13(IlJ4 (1IIIOUO R!EHR :-= MSG7, R!ERH = 0 · E rra r cade INDD39.264 

IOn??/.1 ()21.II'n 



IN[)()39 
Ove I' IllY I NDD39 

1110 
1 1 1 1 

11 11 
1112 
1112 
1113 

1114 
1114 
1117 
1120 
1121 
1121 
1122 

1123 
1123 
1125 
1125 
1126 
11 3 1 
1132 
1133 
1134 

11
'
.5 

1151 
1152 
11')3 

1153 

070011 
<mac ro> 

072050 

<macro> 
001000 

014000 /002140 02 1,l.43 
072611 
071040 

072607 
071010 

010000 024 l .24 

072034 
020443 102002 001000 
010000 
177000 
072175 

<macro> 

<mac ro> 

026421, 
071025 

<mac ro> 

0201,43 HJ3uOI. 011.000 
/002072 02/".,,3 

lOP APML 2.1(05/15/87) 07/06/87 11:55:22 Page 249 
Block: INDD39 Qualifier: INDD39 (11) 

NXTUNIT * 

P = FA1AL 
$ENDIF 

R = CLEAR 

$ENDTIL 
EXIT 

CAT * 
R! ERR = MSGI, 
R MSGOUT 
P RELEASE 

FATAL * 
R 
P 

f-'SGOU r 
NXTUNll 

.lell the world 

· C I ea r cha nne I 

.Error code 

.Tell the world 

.Release the drive 

.Tell the world 

.Try next unit 

.««< 0 

************************************************************************ 
* 
* 
* 
* 
* 

READY: 

Lxit: 

Get channel ready status. 

R!ERR = error code 

* 
* 
* 
* 
* 

************************************************************************ 

READY 

READYA 

* 
R!%W2 = 0 
* 
R = CLEAR 
EXIT, R!ERR 
A = 0 
lOB: 17 

H 0 
.Clear the channel 
· If e rra r 

.Get ready status 
· Wa i t fo r DN R = WA IIDN 

$1 F (R! EHR H O),OR,(O = R!CON & 1) . If not good 

$IF (R!%W2 < RTR$RDY) 

R!%W2 = R!%W2 + 1 
P = READYA 

$ENDIF 

R!ERR = MSG2, R!ERR o 

· I f rna re re t r i e s 

.Count up 
· Try aga in 

· Error code 

.»»> 0 

.»»> 

.««< 1 

INDD39.265 
INDD39.266 

$ENDIF 
NDD39.267 
NDD39.268 
NDD39.269 
NDD39.270 
NDD39.271 
NDD39.272 
NDD39.273 
NDD39.274 
NDD39.275 
NDD39.276 
NDD39.277 
NDD39.278 
NDD39.279 
NDD39.280 
NDD39.281 
NDD39.282 
NDD39.283 
NDD39.284 
NDD39.285 
NDD39.286 
NDD39.287 
NDD39.288 
NDD39.289 
NDD39.290 
NDD39.291 
NDD39.292 
NDD39.293 
NDD39.294 
NDD39.295 
NDD39.296 

$IF 
INDD39.297 

$IF 
INDD39.298 
INDD39.299 
INDD39.300 

$ENDIF 
INDD39.301 



IrWIl3l) 
0'. t' r I <l:,' I fl[)[)3' 

116ll <mClcro:--

00100() 

1161 
1161 010000 02 111123 
1163 
1163 160000 
1164 010002 02')1121 
1166 <rn<lcro:--

1 1 73 0201123 () 1 3 ()( I 1 101160 
11 76 026423 
1117 071014 
1200 <mac ro:--

12()O 010000 ()2 /111113 
12()2 0010no 

12tl3 
12113 010UOU !l?IIII?') 
1?1l5 
I?O,) 0730211 

lOP A PI" L 2. 1 ( W> /1 ~ / 8 7) () I / () 6 / 8 I 1 1 : ~) ~ : 22 
Block: INDD39 Qualifier: IN0039 

$END If 
.««< 0 

EXIT 

************************************************************************ 
* * 
* 
* 
* 
* 

CLEAR: 

Exit: 

CleClr the D039 disk channel. 

R!ERR = error code 

* 
* 
* 
* 

************************************************************************ 

CLEAR * 
R!%W1 o 

CLEARA * 
lOB: n 
R!%W5 = R!%W5 + 2 
$ I F (lOB = DN), OR, ( lOB = BZ) 

.Clear channel 

.Delay 6 C.P. 's 

. If not cleared 

P = CIINERR, R!%Wl 
R!%W1 = R!%W1 + 1 
P = CLEARA 

$ENOIF 

R!ERR = 0 
EXIT 

>= RTR$CLR .Channel error 
.Count up 
.Tryagain 

.»»> 0 

.««< 0 

********************~*************************************************** 
* * * SELSTAT: Get selected status. * 
* 
* 
* 
* 
* 
* 

En try: 

Ex it: 

R!STAl = status number desired 

R!ERR = error code 
R!STAT = selected statlls, if obtainable 

* 
* 
* 
* 
* 
* 

************************************************************************ 

SELSfAT * 
R!%W3 -- () 

SELS1ATA * 
R -- CLEAH .Clear cllClnnel 

PClge 250 
( 12) 

INIJD39.3U~ 
$END I, 

ND()39.303 
NDD39.30/1 
NDD39.305 
N[)D39.3()6 
N[)[)39.3IJ7 
NDD39.3U8 
NDD39.309 
NDD39.310 
NDD39.311 
NDD39.312 
NDD39.313 
N[)[)39.31 11 
NO[)39.315 
NDD39.316 
NDD39.317 
NDD39.318 

$IF 
INDD39.319 
INDD39.320 
INDD39.321 
INDD39.322 

$ENDIF 
NDD39.323 
NDD39.32LI 
NDD39.325 
NDD39.326 
NDD39.327 
NDD39.328 
ND039.329 
NDD39.330 
NDD39.331 
NDD39.332 
NDD39.333 
ND039.33 LI 
NDD39.335 
NDD39.336 
NOD39.337 
NDD39.338 
NDD39.339 
NDD39.3 L10 



I NI1I IV) 

OVt~ I' I ay ItW[)39 

12()6 0201143 102(10? OU1000 
1211 0201'~2 00,)0111 1112003 

024426 
121~ 020 Ll52 016()nU /07()00O 
1220 161000 
1221 072107 
1222 <macro> 

1231 113000 
1232 024452 
1233 <mac/'o> 
121,0 02642~ 
121,1 071034 
121,2 <mClcro> 
121,3 020443 103001, 014000 

/002166 0241,143 
1250 <mac 1'0> 

1250 001000 

1251 
1251 010000 021,1, r)l, 

1253 
1253 073072 
1254 02041,3 1(J2002 OU1UOO 
12~7 01 1,000 11 3tH)! In 
1261 161000 
1262 <macro> 
1273 020431 n~It()(lII 

12/5 072033 
1216 <rnClcro> 

13U5 173000 
1306 02 1,1,51 

lOP APML 2.1(05/1~/87) 011U6/81 11:~'):22 Page 2~1 
Block: INDD39 Qualifier: INDD39 (13) 

EXIT, R!ERR # 0 
R! %WI' -= R! S rAT < 0' 8 + 3 

A = R!STAf + 0'70000 
1013: 1 
R = WAlTON 
SIF (R!ERR O),AND,(R!CON 

1013: 13 
R!SlAT = A 

SELSEIF (R!%W3 < RTR$STA) 
R!%W3 = R!%W3 + 1 
P = SELSTATA 

SELSE 
R!ERR = MSG5, R!ERR 0 

SENDIF 

EXIT 

· If e rro r 
.Save for channel echo 

.Get selected status 
· Wa it for ON 

R! %W4) . I f OK 

.Read in 

.Save 
· I f rna re re t r i e s 
.Count up 
.Tryagain 

.»»> 0 

· If error code not set yet 

.««< 0 

************************************************************************ 
* * 
* RESET: Reset the 0039 disk. * 
* * 
* Exit: R!ERR = error code * 
* * 
************************************************************************ 

RESET )I-

R!RETRY = 0 
RESETA * 

R ,- CLEAR 
EXIT, R!EHH 
A = 0'130000 
1013: 1 
PAUSE 0'20 
13 = R!CItAN 
H =~ WA I TDN 
S IF (H!fHH 

lOB: 13 
R!GEN -=- A 

# o 

() ) ,AND, ( H! CON 

· C I ea r cha nne I 
· I f error 

.Heset 

.Wait for completion 
· Set 13 
· Check fo r ON 

3) • I f OK 

.Get genera I status 
· Save 

.»»> 0 

I NDD39. 31,1 
I NDD39. 31J2 

INDD39.343 
I NDD39. 3114 
I NDD39. 3LI5 
INDD39.346 

$IF 
I NDD39. 31J7 
I NDD39. 3L,8 
INDD39.349 
INDD39.350 
INDD39.351 
INOD39.352 
INDD39.353 

I NOD39. 351, 
SENDIF 

NDD39.355 
NDD39.356 
NDD39.357 
NDD39.358 
NDD39.359 
NDD39.360 
NDD39.361 
NDD39.362 
NDD39.363 
NDD39.364 
NDD39.365 
NDD39.366 
NDD39.367 
NDD39.368 
NDD39.369 
NDD39.370 
NDD39.371 
NDD39.372 
NDD39.373 
NDD39. 37L, 
NDD39.375 

SIF 
INDD39.376 
INDD39.377 



I rHl!))') 
(h't'r I ;IY I NI)[):F 

130/ d17000 IOu 11,nO 1(161311 
1312 <mnc 1'0> 

1312 <macro> 

1316 0264511 
1317 071044 
13?O <rn,l c ro"'" 

13?U 0204113 ll11llUU IUU2U27 
102001, n 11~n()() 1()(1221l, 
02 L,443 

1327 00100() 

133U 
1330 01000U 
1331 <mac ro > 

1333 013001 
1334 102014 
1335 <macro> 
1336 166000 
1337 010002 U2 r)lt? 1 
13 ,,1 172000 
131,2 024 1153 
13 113 0 ,,3000 1 () 1l) 1 1 
13

'
15 01000() ();) ",,1,3 

13 /17 0Ol()On 

1 3~) (1 
13S() 1660()() 
1:)1) 1 o 1/400() /ll( I?( I? i (1?'11,1,3 
1 3 ')1, on 1 (J()(I 

13'/> 

lOP A I't·, L 2. 1 ( ()? /1 '.) I 8 1 ) 0 1 I u 6 I 8 -, 1 1 : ~ '.) : 22 I' aye 252 
Block: INOD39 Qualifier': INOD39 (lL,) 

P = CLEAR, A = 0 J 
SfNDIF 

SIF (R!RETRY < RTRSRES) 

R!RE1RY = R!RETRY + 1 
P = RESETA 

SfNDIF 

R!ERR = MSG6, R!ERR # MSGU 

EXIT 

· I f OK 

· I f rna re re t r i e s 

.Count up 

.Tryagain 

• If not timeout 

. ««< 0 

.»»> 0 

.««< 0 

************************************************************************ 
* * 
* 
* 
* 
* .1+ 

WAITDN: 

Exit: 

Wait for DN flag on DD39 disk channel. 

R!ERR = error code 
R!CON = Status register 0 (controller status) 

* 
* 
* 
* 
* 

************************************************************************ 

WA I TDN * 
A 0 • I nit i a I i ze 
SUNTIL ( lOB = DN) • Unt i I DN sets 

A = A - 1 
P = TIMEOUT, A = 0 · If timeout 

SENDTIL 
lOB: 6 · C I ea r i nte rrupt 
R!%W5 = R!%W5 + 2 • De I ay 
lOB: 12 .Status register 0 
R!CON ... A .Save 
P = CIINEHH, lOB Bl · If channel error 
R!EHH = 0 
EXIT 

llf>1LOUI * 
lOB: 6 · C lea r interrupt 
R! (f<H MSGO · E rro r code 
EX IT 

CIINERH .1+ 

IN0039.37B 
INDD39.379 

SEND IF 
INDD39.380 

SIF 
INDD39.381 
INDD39.382 
IND039.383 

SENDIF 
IN0039.384 

INDD39.38'.) 
NOD39.386 
ND039.387 
N0039.388 
NDD39.389 
N[)[)39.390 
NDD39.391 
NDD39.392 
NDD39.393 
ND039.39 11 
ND039.395 
NDD39.396 
NDD39.397 
NDD39.398 
NDD39.399 
NDD39. IWO 
NDD39. L,O 1 

I NDD39. 1102 
NDD39. 1'03 
NDD39. 1,04 
NOD39. 110'.) 
NDD39. LI06 
NDD39. LI07 
N()[)39. 1108 
NDD39. 1109 
N[)[)39. 1110 
NDD39. I '11 
NDD39. 1'12 
Nf)[)39. 1,13 
NDD39. I,ll, 



I NUIl3 l ) 

Overlay INDD39 

1355 
1360 

1361 
1361 
1364 
1367 
1372 

1377 

1404 
1405 

11112 
11,14 
l l t25 
lltl,O 
14 116 
11,57 
11161 
1474 
1502 
1513 
1523 
1531, 
151, 1 
15111t 

1550 
1555 
1562 
1 ~)6 7 

014000 /002051 n?l,l~ln 
001000 

010066 012014 
01 LIOOO /042113 
014000 /04001,0 
020431 004003 
005010 0241,25 
020431 011007 
022425 024 1t25 
073613 
0201t 31 013()20 

/000000 02L,1123 
020442 n 34l,2 3 

<mac ro> 
<macro> 
<mac ro> 
<macro> 

010003 021tl,61 
<mac 1'0> 
<mac 1'0> 
<mac ro> 
<mac ro> 
<macro> 
<mac ro> 

010066 U221,It2 
020423 012n1l, 
024424 

<mac ro> 
<mac ro> 
<macro> 
<mac 1'0> 

021,lt50 
02 LII123 
0244211 
012060 

012060 

016000 

()24 1123 
013006 

lOP APML 2.1(05/15/87) 07/06/87 11:55:22 P<lge 253 
Block: INDD39 Qualifier: INDD39 (15) 

R!fRR = MSGl 
EXIT 

.Erl'or code 

************************************************************************ 
* * 
* 
* 
* 
* 

SETDCB: 

En try: 

Set lip the Disk Control Block (DCB) for this 
channe I. 

R!CHAN = Channel number 

* 
* 
* 
* 

* * 
************************************************************************ 

SETDCB * 
R!LEN 
R!%H1 
R!%W2 
R!%W3 

DK@LT + LB@SZ .Size needed 
'DK' .Table name 
'@ , 

R!CHAN > 3 + 'O'R < D'8 .Convert ch.N to ASCI I 

R!%W3 R!CHAN & 7 + 'O'~ + R!%W3 

H = GETBUF 
R!%W1 = R!CHAN - 0'20 + DCCB 

(R! %W1) = R! BUF 
STORE DSK$DD39,DK@TYP,R!BUF 
PUT R!CHAN,DK@CHN,R!BUF 
STORE 0'177777.DK@CYL,R!BUF 
STORE 0'37,DK@HED,R!BUF 
R!UNIT = D3$UPC 
PUT R!UNIT,DK@UPC,R!BUF 
STORE D3$CPD, DI(@CPD, R! BUF 
STORE D3$lPC,DK@TPC,R!BUF 
SIORE D3$SPT,DK@SPT,R!BUF 
SrORE I@SPIRD3,DK@SPF,R!BUF 
PUT R!DPT,DK@DPT,R!BUF 
R!%Wl = DK@Lr + R!BUF 
R!%H2 = R!%Wl + LB@SZ - LB@LE 

PUT R %Wl,DK@rLB,R!BlJF 
PUT R %Wl,DK@CLB,R!BUF 
pur R %W2,OK@LLB,R!BUF 
STORE LB$DD39,DK@NLB,R!BUF 

.AI locate local memory 

.Channel table eel I 

.Save pointer to DCB 

.Channel type 

.Channel number 

.Force initial seek 

.Force initial head select 

.Units/channel 

.Units/channel 

.Cyl inders/d i sk 
· T racks/cy I i nde r 
· Sectors/track 
.Spiral enable flag 
.Device parameter table 
.First LMA entry 
· La s t LMA en t ry 

· Save first 
· I nit i a liz e c II r re n t 
· Save I a st 
.Number of LMA entries 

NDD39.415 
NDD39. 1116 
NDD39.417 
NDD39.418 
NDD39.419 
NDD39.420 
NDD39. L121 
NDD39.422 
NDD39. LI2 3 
NDD39. l t211 
NDD39.425 
NDD39. 1126 
NDD39.427 
NDD39.428 
NDD39. 1129 
NDD39.430 
NDD39.431 

INDD39.432 

INDD39.433 
I NDD39. LI34 

ND039.435 
NDD39. L137 
NDD39. LI38 
NDD39. 1139 
NDD39. 1140 
NDD39.441 
NDD39.4L12 
NDD39.4113 
NDD39.4L14 
NDD39.4115 
NDD39. IILI6 
NDD39.447 
NDD39.448 
NDD39.449 

INDD39.450 
I NDD39. LI51 
I NDD39. LI52 
INDD39.453 



I r ll) I) J 'J 
(lVI' 1'1 ;1Y IN[)()3° 

1 ') i , <macro> 
161)!1 <m<1CI'O~ 

1611 010006 L);~51123 

1613 <mac 1'0> 
1614 <mac 1'0> 
1617 <macro> 
16?tl <nrClcrn> 

1630 010030 (12LII12 1, 
1632 01003U ( 1;>11 1121) 
163 11 <macro> 
161111 <mClC ro:---
16 11'5 010030 (12L1112 11 
16117 01003() 02 11L12') 
16 r)1 <mac ro> 

1651 <macro> 
16611 <mClcro> 
1611 <macro> 
1/12 <macr()~ 

1725 010003 02')113 7 
1727 001000 

1 73U 
173Cl 01001111 (12 LI I15() 
173? Cl77001l / ()()() 'j 71 
1734 <1IIC1C 1'0" 
171'd 0201131 ()( I tlllu3 ()1?()60 

005U10 ()2 tll12 3 
17ft() 020LI31 ()11()Ul (11 ?O60 

0221123 0;?4 1123 
1 I (, I) 02011112 (112()1)i1 ()?'IL,10 

lOP Al'lvlL 2.1(115/15/87) 07/U6/8711:55:22 Page 25 1, 
Block: INDD39 Qualifier: INDD39 (16) 

$UNIIL (R!%W1 > Hl 
PUT H!BUF,LB@DCB,n:%W1 
R!%W1 = R!%W1 + LB@LE 

$ENDTIL 
ADDRESS R!%Wl,DI<@TMO,R!BUF 
PUT R!TOUT,lMR@RT,R!%W1 
$IF (R!TYPE = CH$D3S) 

H!%W2 
R!%W3 
STOHE 

$ELSE 
R!%W2 
H!%W3 

$ENDIF 

= HA$DD39S 
= WB$OD39S 
1,DK@SEL,R!BUF 

HA$DD39 
= WB$DD39 

PUT R!%W2,DK@HCC,H!BUF 
pur H!%W3,Dh@WCC,R!BUF 
pur H!%W2,DI\@DRC,H!BUF 
PUT R!%W3,DK@DWC,R!BUF 
R!MCB = R!MCB + CB@SZ 
EXIT 

.Ooall entries 
· Set DCB add ress 
.Next 

.Timoltt table 

.Timout routine address 

.If striped disk 

· Read allead count 
.Write uehind count 

.»»> U 

.Temp. flag for initial ization 

.««< 0 
• Sto roe in DCB 

.Set default coltnts 

.Running sum for MCB space 

************************************************************************ 
* * * I-1SGOUT: Send error message to tile console. * 
* * 
* 
* 
* 
* 

En try: H!CItAN = ChClnnel nurnber 
H!UNIT = Unit number 
R!~RR = Error message code 

* 
* iI-

* 
************************************************************************ 

MSGOUl * 
H! LEN := t-1SGLEN . Size 
H -= GEIBUF .Allocate local memory 
COPY H!EHH+H!%B,R!BUF,H!LEN .Move msg to buffer 
H!%Wl R!CItAN> 3 + 'O'R < D'B .Convert channel to ASCII 

R!%W1 = R!CItAN & 7 + 'O'R + H!%W1 

(R!BUr + CHNOFr) H!%Wl · Sto re in msg 

I NDD39. tl5 l 

I NOD39. tl55 
I ND039. tl56 
I NDD39 .1157 
I NDD39 .L158 
I NDD39. LI59 
I NDD39. tl60 

$IF 
INDD39.461 
I NDD39. 1162 
I NDlJ39. 463 
I NDD39. 4611 
I NDD39 .1165 
I NDD39. 1166 
INDD39.467 

$END I F 
I NDD39. 468 
NUD39. 1169 
ND039. L170 
NDD39. t171 
NDD39.472 
N0039./-I73 
NDD3 9 . II 7 11 
NDD39. L175 
N0039.476 
NDD39 .117 7 
NDD39. LI78 
NDD39. '179 
NDD39. 1180 
NDD39.4Bl 
NDD39.'IB2 
NDD39 .IIB 3 
NDD39. 118 1-1 
NDD39. 1185 
NDD39. tlB6 
NDD39. liB 7 
NDD39. LIB8 
NDD39.489 

I NDD39 .L190 

INDD39.491 



I rWfl3lJ 
OVI~ 1'1 ay IND039 

0201,23 034 11111 
1712 020461 016non 

0244211 
1776 0204 112 01201(1 

020L121, 0311/1111 
2003 <mac ro> 
20111 <mClcro> 
202 1, 020431 O,)IWClil 

2026 001000 

/O2()O611 

02 111110 

lOP APML 2.1(05/15/87) 07/06/8711:55:22 Page 255 

R!%W2 = R!IJNIT + I OIR 

(R!BUF + UNlOFF) 

t-ISG R!BUI 
RELMEM R!BUF 
B = R!CHAN 
EXIT 

R!%W2 

Block: INDD39 Qualifier: INDD39 (17) 

. Conve r t lin i t to ASC I I 

. Sto re in msg 

.Send to console 

.Release local memory 

I NDD39. LI92 

I NDD39. LI9 3 

I NDD39. L19 1, 
I NDD39. ,,95 
I NDD39. 1,96 
I NDD39. LI97 



I rilll) )() lOP APML 2.1(U)/1~)/81) ()7/u6/81 11: ~~: 22 flago 256 
0'. ;' I I it:V IIWD:)!' Block: INDD39 Qlt<ll if ier: INDD39 (18 ) 

I"ess<lye da ta. N [) [) 3 9 . ll9 
NDD39.500 

~)tl2 7 I"SGO * NDD39.501 
2027 'CHANNEL XX UNIT XX CHANNEL TIMEOUT' NDD39.502 
~')() r) 1 I"SGI * NDD39.5U3 
2(),) 1 'CHANNEL XX UNIT XX CHANNEL ERROR' NDD39.5()ll 
21172 MSC2 II- ND[)39.505 
?I) i? 'CHANNEL XX UNIT XX DEVICE NOT READY' NDD39.5U6 
21 PI MSG3 -jj. NOD39.507 
211LI 'CHANNEL XX UNll XX DEVICE SELECT ERROR' NDD39.508 
21 /10 I"SGI. -jj. NDD39.509 
21/10 'CHANNEL XX UNIT XX CATASTROPHIC DRIVE [RROR' NDD39.51U 
2166 I"SG5 * NDD39.511 
21(j6 'CHANNEL XX UN II XX UNABLE TO OBTAIN SIA1US' N[)[)39.512 
2~) III MSG6 * NDD39.513 
2214 'CHANNEL XX UNIT XX UNABLE TO RESET DEVICE' NDD39.51/~ 

22Lll I"SG7 ·H· NDD39.515 
2?111 'CHANNEL XX UN I r XX DEVICE RELEASE ERROR' NDD39.516 

ND039.517 
* Sp i r<ll conversion tab Ie. NDD39.518 

NDD39.519 
2265 D3CNVRT * NDD39.520 
2265 000000 0 NDD39.521 
2266 ()OOO14 D'12 NDD39.522 

END NDD39.523 



I rWD39 lOP APML 2.1(05/15/87) 07/06/87 11:55:22 Page 257 
( 19) 

ox %ACrIVF 5:39 D 5:39 6:21 0 6:21 
OX %~ 1 : 'l 0 4: 10 5: 2 B 9: 17 B 9: 2/1 B 9:25 B 9:26 B 9:27 B 

9:30 B 9: 32 B 9: 31~ B 9: 35 B 9:36 B 16:36 B 16:37 
OX %DCBQ 3: 16 0 8: 14(1 8: Lll 
OX %00119 3: 17 D 'I: 38 4:40 Il: 42 9: 1 9: 2 
OX %EX 5:39 D 5:39 6:21 D 6:21 6:33 D 6:33 7 : 8 D 7 : 8 

7: 11 0 7: 11 8: 17 D 8: 17 8:30 D 8:30 9: 2 0 9: 2 
13:36 D 13:36 17 : 6 D 17 : 6 17 : 7 D 17 : 7 

10 %GBINUr'l $APlEXT 2: III r 2: 1/. 
4nU %GBLI,EG $AP1EXT 2: 14 

OX %~lEH I 0 3: 18 D 8:41 8:42 
OX %HYID 3: 19 D 4:23 5:23 5: 30 
OX %PUNT 5:21 D 5:21 5:40 D 5: I~O 6:22 D 6:22 7: 5 D 7: 5 

8: 18 D 8: 18 8:31 D 8: 31 
2U AD@l'l@N $APTEXT 5:39 5:39 F 6:21 6:21 F 
III AD@P1@P $APTEXl 5:39 F 5:39 6:21 F 6:21 
0 A[)@P l@S $APIEXT 5:39 5:39 F 6:21 6:21 F 

20 AD@P2@N $APTEXT 5:39 5:39 F 6:21 6:21 F 
15 AD~P2@P $APIEXI 5:39 F 5:39 6:21 F 6:21 

0 AD@P2@S $APTEXT 5:39 5:39 F 6:21 6:21 F 
20 AO@RC@N $APTEXT 5:39 5:39 F 6:21 6:21 F 
13 AO@RC@P $APfEXT 5:39 F 5:39 6:21 F 6:21 

0 AD@RC0S $APTEXT 5:39 5:39 F 6:21 6:21 F 
20 CB@Br'\(I@N $APTEXT 6:29 F 

2 CB@Br.1()@P $APTEXT 6:29 F 6:29 
0 CB@Br-1(1@S $AP1EXT 6:29 F 

20 CBQBr.11@N $APrEXl 6:30 F 
3 CB@BI·l1@P $APTEXT 6:30 F 6: 30 
0 CB@Br.11@S $APTEXT 6:30 F 
2 CR@III $APTEXI 6:26 

20 C f3@fHJI'IQN $APTEXT 6:28 F 
1 CB@NUI·l@P $APTEXT 6:28 F 6:28 
0 Cf3@fWI'I(-;lS $APTEXT 6:28 F 
3 CB@St $APTEXT 6:33 6: 31, 16:21 

1/1 CBC~SZ(H) $AP~[XT 5: 111 
II CII$D3 $APTFXT I,: 36 

1u4 CII$D3S $APIEXT 'I: 36 16 : 8 
1510 03$CI'D $APTEXr I,: 16 15: 31, 
1512 03$CP[)A $APIEXf I, : 18 

30 D3$SPI $API EXT I. : 15 15:33 
31 D3$SPIA $APIEXT I, : 17 

5 03$II'C $APrEXT 15:32 
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(20 ) 

3 D3$UPC $APTEXT 15:29 
Ol< [)II TOll I 3:20 0 II 112 

6 DCB(lI I $APTEXT 8: 3/1 8 111 

OX necB 3:21 D 6 5 15:22 
OX D[)1,9 3:22 D II 1,0 

2U O[)Q[)CB@N $Al'r EXT 6:25 F 
2 DD@()CB@P $APIEXl 6:25 F 6:25 
0 D[)(:I[)CB@S $APfExr 6:25 F 

20 [)hGBFU@N $AP r EXT 6:38 F 
63 DhQBFll@P $APfEXT 6:38 F 6:38 

() DH2B ruGS $APTEXT 6:38 F 
20 DhQBF1@N $APTEXT 6:39 F 
6/1 Dh@SF l@P $AP1EXT 6: 39 F 6: 39 

U [)h@Bll@S $Ap r EXT 6: 39 F 
777 Dh@C~INQr'l $APTEXT 15:26 

1 1 Dh@CHNG'N $APTEXT 15:26 F 
7 Dh@CHNQP $APl EXT 15:26 F 15:26 
7 DhG'CHN@S $APHX T 15:26 F 

177000 DhG'CIINQ'( $APTEXT 15:26 
20 DI'.QCLl3@N $APTEXT 15: LIO F 
13 DI\@CLS@P $AP TEXT 15:40 F 15: 1,0 

0 OI\@CU3@S $APTEXT 15: 14\) F 
377 Dh@CNI@H $APTEXT 6:37 

10 DK@CNI@N $APTEXT 6:37 F 
16 Dh@cr~ I@P $APfEXT 6:37 F 6: 37 
10 Dh@CNr@s $APTEXT 6:37 F 

177400 Dh@CNT@X $APTEXT 6:37 
20 Dh@CPO@N $APTEXT 15: 31 F 
57 DI'.@CPlJ@r $APTEXT 15: 31 F 15: 31 

0 Dh@CPD@S $APIEXT 15: 31 F 
20 Dh@CYI@N $APTEXT 15:27 F 

3 OI\@CYI@P $APTEXT 15:27 F 15:27 
() DK@CYL@S $AP1Exr 15:27 F 

2() DI;@DP I@N $APfEXT 15:35 F 
61 DhG'D r I@P $APIEXl 15:35 F 15: 35 

0 DI~@[)P I@S $AP] EXl 15:35 F 
377 OhQ[)RCQH $APTEXT 16: 19 

H) DI\@OHC@N $APn:x r 16: 19 F 16: 19 
5 /1 Oh@[)HC@1' $APTEXT 16: 19 F 16: 19 

0 Dh@[)F:C@S $APl EXl 16: 19 F 16: 19 
317 D I~QD\lC@r·l $APTEXI 16:20 

10 DI\@f)\/CeN $APTEXT 16:20 F 16:20 
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~)5 Dh@()\-IC@P $APTEXr 16:20 F 16:20 
0 Dh@DHC@S $APTEXT 16:20 F 16:20 

20 Oh@rtB@N $APTEXT 15:39 F 
11 OK@FLB@P $APTEXT 15:39 F 15:39 
0 OI,@FLB@S $APIEXI 15:39 F 

37 DI\@IIED@f·l $APJEXT 15:28 F 
5 DK@IIED@N $APTEXT 15:28 F 15:28 
4 DK@HEO@P $APTEXT 15:28 F 15:28 
2 DK@IIED@S $APTEXT 15:28 F 1~): 28 

20 DK@LLB@N $APTEXT 15: L.1 F 
12 Oh@LLB@P $APTEXT 15:41 F 15:41 

0 Oh(~U R@S $APTEXT 15: '11 r 
66 DLOI J $APTEXT 15: 14 15:36 
20 DH~HCO@N $APTEXT 6:31 F 
32 Dh@l·ICO@P $APIEXT 6: 31 F 6:31 

0 DK@I'ICO@S $APTEXT 6: 31 F 
20 Oh@f.1Cl@N $APTEXT 6:32 F 
33 DI,@HC1@P $APTEXT 6:32 F 6: 32 
0 Dh@l·IC1@S $APTEXT 6:32 F 

17 D h@N L B@f'l $APTEXT 15:42 F 
4 Dh@NLB@N $APTEXT 15:42 F 15: Ll2 

56 Dk,@ln B@P $APIEXT 15: L.2 F 15:42 
0 Dh@NLB@S $APl EXT 15:42 F 15:42 

377 Dh@HCC@t·l $AP1EXT 16: 17 
10 OI.;@RCC@N $APTEXT 16: 17 F 
54 OK@RCC@P $APTEXf 16: 17 F 16: 17 
10 DK@RCC@S $APfEXT 16: 17 F 

177L.OO DI,@RCC@X $APTEXT 16: 17 
1 Dh@SEL@f.1 $APTEXT 6: 18 F 16: 11 F 
1 D~;@SEL@N $APIEXT 6: 12 6: 12 F 6 18 F 6 18 16 11 F 16 11 
7 Dh@SEL@P $APfEXT 6: 12 F 6: 12 6 18 F 6 18 16 11 F 16 11 
0 DK@SEL@S $APIEXT 6: 12 6: 12 F 6 18 F 6 18 16 11 F 16 11 
1 Dh@SPF@!·1 $APTEXT 15:34 F 
1 Dh@Spr@N $APTEXT 15: 3/1 F 15: 31t 
2 DI,@Spr@p $APIEXf 15: 3/1 F 15: 3/1 
7 Dh@SPf@S $APIEXT 15: 31! r 15: 31! 

777 D h@SP 1 @I·l $APTEXI 15:33 F 
11 Dh@SP I@N $APfEXI 15: 33 F 
60 DI~@SP I@P $APIEXT 15: 33 r 15:33 

7 DK@SPI@S $APJEXr 15:33 F 
17700() Dh@SI'I@X $APTEXI 15: 33 

It II o h(:lTr·l0G' I' $APrEXI 16: 5 
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(22) 

37 LJ H2 I I'C<c;)f·' $APTEXT 15: 32 F 
5 Oh@1 PC@N $APfEXT 15:32 F 15:32 

6U LJh@1 PC@I' $APIEXT 15:32 r 15:32 
2 OHj1T PC@S $APIEXT 15:32 F 15:32 

n Oh@IYI'@H $API EXl 6: 9 15:25 F 
5 Oh@TYP@N $APIEXI 6: 9 6: 9 r 15 25 F 15 25 
7 Oh@IYP@P $APIEXT 6: 9 F 6: 9 15 25 F 15 25 
2 0l'-,@1'y P@S $AP I EX f 6: 9 6: 9 r 15 25 F 15 25 
3 OI\@lJPC@l'1 $APTEXT 15:30 
2 Oh@Uf'C@N $APTEXT 15:30 F 15:30 

60 Dh,@lJPC@P $APTEXI 15:3U r 15: 30 
0 Oh@UPC@S $APTEXT 15:30 F 15:30 

377 o j,@\/r;C@tl $APTEXT 16: 18 
10 Oh@\/CC@N $APlEXT 16: 18 F 
55 Oi\@\,/CC@P $APTEXT 16: 18 F 16: 18 
10 DI\@\·/CC@S $APTEXI 16: 18 F 

177LI00 Oh@\~CC@X $APTEXT 16: 18 
2U DP@ACi@N $AP fE>, T LI: 18 F 
10 OP@ACY@P $APTEXT II: 18 F II: 18 

0 DP@I\CY@S $APIEXT 14: 18 F 

777 o P@ASE@I,I $APrEXT 4: 17 F 
1 1 DP@AS[@N $APIEXT II: 17 F 

7 OP@,<\SE@P $APTEXI LI: 17 F LI: 17 
7 OP@AS[@S $APTEXT 11: 17 F 

177000 OP@AS[@X $APTEXT II: 17 
20 OP@OCY@N $APTEXr 11: 16 F 

6 OP@DCY@P $API EXT II: 16 F 11: 16 
0 OP@OCY@S $APTEXI LI: 16 r 

777 DP@OSE@H $APTEXT LI: 15 F 
1 1 OP@OSE@N $APTEXT 4: 15 F 

5 OP@DSE@P $APIEXl LI: 15 F LI: 15 
7 DP@DS[@S $APTEXT II: 15 F 

177CH)!) OP@[)S[@X $APTEXT 4: 15 
17 D P@ I ()<Olt·l $AP rEX I II: lLI 

LI DF@I Dxcm $APTEXI 11 : 1/1 
II Ol'@ IIlX@I' $APrEXI II : 1/1 II: 111 

111 DPQ I O><@S $API EX r II: 111 
'77760 () f'(~ I oxO><. $APIEXT II: 111 

1 1 OI'@Ll $APllXT II: II 
1 D I'G!S f' I (~'r'l $API[Xl II: 13 F 
1 DPt"SPI t~N $APIEXI 4: 13 F 4: 13 
II DI'(:)S P r(i'I' $APTEXT II: 13 F II: 13 
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0 OP@SPf@S $APTEXr L.: 13 F I.: 13 
0 OP@SPI@P $APTEXI 4: 12 
4 OSK$OO39 $APTEXT 6: 11 15:25 
ox Ell B 3:23 0 4:22 

53 F$FIND $APTEXr 8:30 
30 F$GHEM $APTEXl 8: 17 
20 F$MESG $APTEXT 17 : 6 
35 F$~IGET $APTEXl 5:39 6:21 
46 r$HOsR $APTEXl 9: 2 
47 F$r'10SW $APTEXT 6:33 

7 r$PAUSE $APTEXT 13:36 
52 F$RETURN $APTEXT 7: 11 
31 F$Rf.1EM $APTEXT 7: 8 17 : 7 

1 FS$NWAIT $APTEXT 9: 2 
0 FSSWAIT $APTEXT 6:33 
1 1@INDX03 $APTEXT 'I: 14 
1 I@SPIR03 $APTEXT 'I: 13 15:34 
2 LB$0039 $APTEXT 3:26 15: '.2 

20 LB@OCB@N $APTEXT 16 : 2 f 
5 LB@OCB@P $APTEXT 16 : 2 F 16 : 2 
0 LB@DCB@S $APTEXT 16 : 2 F 
6 LB@LE $APTEXT 3:26 15:37 16: 3 

31 HB$0039 $APTEXT 6: 17 
31 MB$0039S $APTEXr 6: 15 
12 ~lHl@LT $APTEXT 8:34 8:42 

OX 0$001.9 8: 30 0 8:30 
OX O$IND039 1 : 4 0 1 : 4 
6 OV@ENT@P $APTEXT 4:23 

17 OV@NUr-1@N $APTEXT 1 : 4 
1 OV@TYP@N $APTEXT 1 : 4 

112 PT$BPATH $APTEXT 5:21 
50 Pl$00119 $APTEXT 7: 5 
14 PT$LOCAL $APTEXT 8: 18 
12 PT$NOLAY $AP1EXT 8: 31 
15 PT $Nor-10S $APTEXT 5:40 6:22 
30 RA$OD39 $APTEXI 16: 13 
30 HA$DD39S $APJEXl 16: 9 
11 Sr'I@FST@N $APTEXT 1 : 4 
7 SH@NUr·10N $APIEXT 1 : I. 
0 Tn$er·1Er·1 $APTEXT 5: 19 
2 Hl$SSO $APTEXT 5:25 

20 rr·l@1 OP@N $APTEXT 5:22 5:22 F 5:29 5:29 F 



I rHl[l3<) lOP APML 2. 1(OI)/1~/8{) 01/06/B7 11:~5:22 f'Clye 262 
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5 I I'I(!' I 0 f'(o'l' $APTEXT ~): 22 r 5 22 ) F 5:29 
() 11-1(:' I () PC's $APTEXT ~:22 5 22 F 5:29 5:29 F 
OX Tl-le8 3: 21l 0 ~ 18 

20 IHIW/,!@N $APTEXT 16: 6 F 
2 ! f'1H@H I@P $APTEXT 16: 6 F 16: 6 
0 rl'1I\()R I@S $APIExr 16: 6 F 

30 HB$DD39 $AP1EXT 16: III 
30 \m$nD39S $APTEXT 16: 10 

S','f·1BOI qUALIFIER IS INDD39 

SCONST I~ : 1 3 0 I~ : 13 r Ll: 1 3 LI: 1 I~ 0 4: 14 F II: 11/ 4:15 0 II: 15 r 
4: 1 ~ II: 16 0 4: 16 F 4: 16 4: 17 0 I~ : 17 F 4: 17 Il: 18 0 
4: 18 F I~: 18 6: 18 0 6: 18 F 6: 18 15:2~ 0 15:25 F 1~:25 

15:27 0 15:27 r 15:27 15:28 0 15:28 F 15:28 15: 31 0 15: 31 f 
15: 31 15: 32 0 15:32 F 15:32 15:33 0 15: 33 F 15:33 15: 31~ 0 
15: 311 F 15: 311 15:42 0 15: 1~2 F 15: 112 16: 11 0 16: 11 F 16: 11 

462 SRlC;OI~C; 2: 14 0 2: 11~ F 2: 15 2: 15 0 2: 16 2: 16 0 2: 17 2: 1 7 0 
2: 18 2: 18 0 2: 19 2: 19 0 2: 19 F 2:20 2:20 0 2:21 
2:21 0 2:22 2:22 0 2:23 2:23 0 2:24 2:24 0 2:25 
2:25 0 2:25 F 2:26 2:26 0 2:27 2:27 0 2:28 2:28 D 
2:29 2:29 0 2: 30 2: 30 0 2: 30 F 2: 31 2:31 D 2:31 F 
2:32 2:32 0 2:33 2:33 0 2:34 2: 31~ D 2:35 2:35 0 
2: 36 2:36 [) 2:37 2: 37 0 2: 38 2:38 D 2:39 2: 39 [) 

2: 110 2: 110 [) 2:41 2:41 [) 2: 112 2: LI2 0 3 : 1 3 : 1 [) 

3 : 2 3 : 2 0 3 : 3 3 : 3 0 3 : 4 3 : 4 0 3 : 5 3 : 5 0 
3 : 6 3 : 6 0 3 : 7 3 : 7 0 3: 8 3 : 8 0 3 : 9 3 : 9 0 
3: 1 U 3: 10 0 3: 11 3: 11 0 3: 12 3: 12 0 3: 13 3: 13 D 
3: 1 LI 3: 14 D 3: 14 F 5: 39 6:21 6:33 7: 8 7: 11 
8: 17 8:30 9: 2 13:36 13: 36 F 17 : 6 17 : 6 F 17: 7 

1 %NP 1 : II 2: 31 [) 

430 %P 1 : II 2:30 0 2: 31 13:36 F 13:36 17 : 6 F 17 : 6 
410 %SI 2: 14 2: 15 0 I~: 1 3 4: 14 4: 15 4: 16 LI: 17 4: 18 

5: 19 5:22 5:25 5:29 5:39 6 : 5 6: 6 6: 9 
6: 12 6: 18 6:21 6:25 6:28 6:29 6:30 6:31 
6: 32 6:37 6: 38 6:39 9:32 10: 15 10: 16 10:20 

10: 21 10:39 1 1 : 34 15:25 15:26 15:27 15:28 15:30 
15: 31 15: 32 15: 33 15:34 15:35 15:39 15: IH) 15:41 
15: LI2 16: 2 16: 6 16: 11 16:17 16: 18 16: 19 16:20 
16: 112 1 7 : 1 17 : 4 17 : 5 

1111 '!oS? 2: 11/ 2: 16 0 
111 ? ~.S'~ 2: 11/ 2: 17 0 
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Qua I if i e r: INDD39 (25 ) 

413 %SII 2: 111 2 18 D 
411l %S'; 2: 11, 2 19 D 
415 %T 1 2:20 D II 12 8: 19 16:37 
416 %T2 2:21 D 4 12 8: 19 16:37 
417 %13 2:22 D I, 12 16:37 
1120 % III 2:23 D 
1121 %T5 2: 211 D 
Il22 %f6 2:25 D 
423 %\-11 2:26 D I, : 5 4: 10 4: 12 4:24 4:25 I,: 26 II: 27 

4:39 4:40 5: 18 5: 19 5:25 5:37 5:39 6:26 
6:28 6:29 6: 30 8:17 8:36 12:14 12:20 12:21 

15: 15 15:23 15:24 15:36 15:37 15:39 15:40 16 : 1 . 
16 : 2 16 : 3 16 : 5 16 : 6 16:39 16:40 16:41 16:42 

4211 %H2 2:27 D 4 : 6 5:20 5:22 5:26 5:29 8: 17 8:37 
11:26 11 : 36 11 : 37 15: 16 15:37 15:41 16 : 1 16: 9 
16:13 16: 17 16: 19 17 : 2 17 : 4 

ll25 %\-13 2:28 D 4 : 7 8: 17 8:38 12: llO 1 3 : 11 13: 12 15: 18 
15: 19 15:20 16: 10 16:14 16: 18 16:20 

ll26 %\111 2:29 D 13: 2 13: 8 
427 %H5 2:30 D 12: 17 14:31 
430 Af.1AP 2:31 D II: 23 4:25 4:27 
l,42 BlH 2:41 D 4: 9 5: 17 5:23 5:30 5:36 6:24 6:25 

6:26 6:33 7: 7 7: 8 8: 17 8: 19 8: l,O 15:24 
15:25 15:26 15:27 15:28 15:30 15: 31 15:32 15:33 
15:34 15:35 15:36 15:39 15:40 15:41 15:42 16 : 2 
16 : ') 16: 11 16: 17 16:18 16: 19 16:20 16:37 16:42 
17 : 4 17 : 6 17 : 7 

445 BUFL 3 : 2 D 6:21 6: 30 6:39 
411 11 BUHJ 3 : 1 D 6:21 6:29 6: 38 

1114 CAl 10: 16 10:21 11 : 9 D 
431 CHAN 2:32 D 4:29 4:32 4:39 5: 6 9: 16 13:37 15: 17 

15: 19 15:22 15:26 16:38 16:40 17 : 8 
726 CIiINI! 5: 3 9: 15 D 

1355 CIINu<n 12:20 11,: 34 14: ll2 D 
4 CIiNorl 3:27 D 16: 112 

1161 Cl fAR 9:26 9:35 10:33 11 : l, 11:28 12: 13 D 12:42 13:32 
11, : 1 

1163 CL LAI~A 12: 15 [) 12 22 
2 CNVHIIEN 3:30 D II 12 

453 Cotl 3 : 8 D 9 32 10:39 11 : 311 13 : 8 13: llO 14:33 
LI36 COLINT 2:37 D I, 30 l,: 37 6: I~ 6: 110 7 : 5 

2265 D3CNVHT I~ : 1 () 18 22 D 
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Qua I i fie r': INDD39 (26 ) 

116n DC ~~ 3: 13 l) 6: 6 L 6: 12 6: 18 6:25 6:31 6: 32 
6:37 6: 38 6:39 

II~) 7 [) PI 3: 12 D II: 9 4: 12 4: 13 It: lit II: 15 Lt: 16 4: 17 
It: 18 15:35 

It l 13 FHf{ 2: LI2 D 9:25 9:27 9:32 9:36 10: 2 1 I): 3 10: 19 
111:23 1 I): 2LI 10:25 10: 311 10:39 10: Lll 10:42 11 : 10 
11: 29 1 1 : 311 11: In 11 : 1~2 12:25 13: 1 13: 8 13: 15 
13: 16 13:33 13:40 14: 10 111 : 1 1 lLl: 35 111: 40 15: 1 
16:37 

1121 ~ AlAI 9:25 9: 27 9:36 10: 4 10:34 1 1 : 1 1 1 : 1 3 D 
451 GEN 3 : 6 D 10: 11 10: 14 10: 15 13:42 
571 CETBUr It: 8 I;: 112 8: 16 0 8:39 15:21 16:36 
433 lAST. 2: 311 D II: 28 4:32 
lit LB@SZ 3:26 D 15: 111 15:37 

115() LfN 3 : 5 D It : II 5:41 8: 17 8: 19 8:30 8:32 8:34 
15: 111 16:35 16:37 

437 1·1CB 2:38 0 4:31 5:37 16:21 
1147 HOSL 3 : II D 5:39 6:32 6:33 6:34 8:30 9: 2 
1146 l·l0SU 3 : 3 0 5:39 6: 31 6:33 6:34 8:30 9: 2 

2027 1·1S(;() 14: 10 14: 110 18: 3 0 
2051 1·1SG1 15: 1 18: 5 0 
2072 l'lS(;2 1 1 : 111 18: 7 D 
211/1 flSC;3 10: 2 18: 9 0 
214U ~ISC;11 11: 10 18: 11 0 
2166 1'IS(;5 13: 15 18: 13 D 
2214 1·1SG6 10:25 1 II: 11 18: 15 0 
2241 11SC;l 10: Ln 18: 17 D 

411 1·1SGLlN 3:29 D 16:35 
1730 "lSl;OLJT 1 0: 19 10:23 11 : 1 1 11 : 14 16: 31~ D 

LI56 NE 3 : 11 D 6: 15 6: 17 6:21 6:28 6:37 
432 NlXI 2:33 D II: 27 4:28 4:33 4:34 
11111 NUH 2: 110 0 6: 3 6: 4 6: 5 7: 3 

1112 NX 11Itj 11 10:25 1 1 : 5 D 11 : 15 
1123 HlA.D', 9: 211 11: 25 0 
1125 I~ Et> 0'1' A 11 : 27 [) 11:38 
1u6u HEI EASF 1U: 211 10:32 D 11 : 12 
1251 lUSE I 1U:22 1 n: 110 13:29 D 
1253 IU SE I A 13: 31 D 111 : 7 

()27 IU S I () I r~ I II: 38 8:29 D 
115 /1 I~ F I ru 3 : 9 D 9:22 9: 311 9: 110 13:30 14 : 5 14 : 6 

1 f{11\$UJ{ 3:32 0 12:20 
I) 1\ I f~SRf)1 3: 33 D 11: 36 
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Qua I i fie r: INOO39 (27) 

2 RTR$RFS 3:35 0 1 L, : 5 
5 RTR$SLC 3: 31t [) 9:34 
5 RTR$STA 3:36 0 1 3: 11 

736 SElECT 9:23 0 9: L~ 1 
1203 SElSTAT 10: 18 12:39 0 
1205 SELSTATA 12:41 0 13: 13 
1361 SEToeB 5: 2 15: 13 0 

455 SIZE 3: 10 0 8:33 9: 2 
452 STAT 3 : 7 0 10:17 10:20 13 : 2 13 : It 13: 10 

1021 STAlIIS 10: 12 0 
435 TBLE 2: 36 0 4:22 4: 39 

1350 T I r·1EOUT 14:28 111: 38 0 
440 TOUT 2: 39 0 4:42 16: 6 
43 1t TYPE 2:35 0 4:34 4:36 16: 8 
461 UNIT 3: 14 0 9:17 9: 18 9:28 9: 32 10:35 10:39 15:29 

15:30 17 : 2 
10 UNrOFF 3:28 0 17 : L, 

1330 HA I TON 9:30 9:39 10:37 11: 32 13 : 6 13:38 14:24 0 



I nlllJ/I') lOP Af'NL 2.1(U5/15/81) U7/06/8711:55:?5 Page 266 
( 1 ) 

() <1Il<lC 1'0" OVERlAY I NDDLt9 INDD49.4 

COt-1NENT 'Copyright (C) Cray Resear~ch, Inc .• 1981,' OVERLAY 



I Nll[)llc) 
Over'lay IN[)[JLI9 

6 <macro> 

It 1 0 
It 11 
1112 
1113 
414 
1115 
ll16 
1117 
420 
1121 
LI22 
1123 
1121~ 

425 
1126 
LI27 
ll3U 
1131 
LI32 
LI33 
LI3 LI 
LI35 
1136 
1137 
11 110 
11111 
11112 
11 113 

'1'1'1 
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Block: INDDI~9 Qualifier: INODI19 (2) 

************************************************************************ 
* * 
* 
-II' 

* .If-

* 
* 
* 

I NOOl19 

Lntry 

Initialize 00119 disk channels for use by the 
curr'ent lOP. Sets up control tables, interrupt 
addresses and runs minimal rei iabi I ity checks 
on the channel and device. 

R!AMAP = AMAP base address 

* 
* 
* 
* .If-

* 
* 

************************************************************************ 

REGOErS ,(AMAP),(CHAN,NEXT,LAST,TYPE,TBLE,COUNT,MCB,TOUT,NUM, 
,BUF,ERR.BUFU,BUFL,MOSU,MOSL,LEN,GEN,STAT,CON,RETRY,SIZE,NE,OPT,OCB) 
%Sl EQUALS $REGORG 
%S2 EQUALS $REGORG 
%S3 EQUALS $REGORG 
%S4 EQUALS $RfGORG 
%S5 EQUALS $REGORG 
%T 1 EQUALS $REGORG 
%T2 EQUALS $REGORG 
%T3 EQUALS $REGORG 
%l4 EQUALS $REGORG 
%T5 EQUALS $REGORG 
%T6 EQUALS $REGORG 
%Hl EQUALS $REGORG 
%H2 EQUAlS $REGORG 
%H3 EQUALS $REGORG 
%W1t EQUALS $REGORG 
%H5 EQUALS $REGORG 
Al-1AP EQUALS $REGOHG 
CHAN EQUALS $HEGORG 
NEXT EQUALS $REGORG 
LAST EQUALS $HEGOHG 
lYPE EQUALS $HEGORG 
T BL E EQUAL S $HEGORG 
COUNl EQUALS $HEGOHG 
Hen EqUALS $HEGOHG 
IOlJT [qUAIS $HEGOHG 
NUM EQUALS $HEGOHG 
BlJ r [QUAI S $HEGOHG 
[HH HlllALS $HEGORG 
BtH lJ EQUAL S $HEGORG 

N[)[)Lt9.5 
ND049.6 
NOOLI9.7 
NOD49.8 
NDOLI9.9 
NOOLl9. 10 
NDDLI9. 11 
NDD49.12 
NDDLI9. 13 
NDDLI9.14 
NDD49.15 
NDD49.16 
NDD49. 17 

$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



I rWIlI!') lOP APML 2. 1(()~/15/81) U7/U6/81 11:~~:25 r8ye 268 
OVPI'I,IV I ~j[)[)llr Block: I NO[)119 QUCl I if i e r: I N[)()LI9 ( 3 ) 

lj l15 Burl EqUALS $HEGOHG $REC 3 
11 116 MOSU EQUALS $HEGOHG $I~EG 3 
11111 f.l0SL EqUALS $HlCOHG $RrG 3 
1150 LlN lQUALS $HEGORG $HEG 3 
'151 GEN EQUALS $REGOHG $REG 3 
1152 Sl A r EQUALS $REGORG $REG 3 
1153 CON EQUALS $REGORG $REG 3 
115 11 RETHY EQUALS $REGORG $REG 3 
II ~)~) SIZE EqUALS $HEGORG $HEG 3 
1156 NE EqUALS $REGORG $REG 3 
1157 OPT EQUALS $REGORG $REG 3 
1160 DCB EQUALS $HEGORG $~EG 3 

I NDDI19. 18 
EXI %DCBQ I NODI19. 19 
EXI %DOlj9 I NODlj9. 20 
EXT %t-1Ef.lI0 I NDOLI9. 21 
EXT %fo1YID I NDDI19. 22 
EXT DIITOUT I NDOlj9. 23 
EXT DCCB NDDI19.2LI 
Exr D049 NDDII9.25 
EXT EITB NDD119.26 
EXl H1CB NDD119.27 

ND[)119.28 
22 LB@SZ EQUALS LB@LE*LB$DOLI9 .Local buffe r table size NDD119.29 

II CHNOF r EQUALS 4 .Offset for channel in msg ND0119.30 
110 MSGLEN EQUALS D' 32 .Msg length ND0119.31 

II CNVRTLEN EQUALS 4 .Conversion tClble length NDDlj9.32 
ND0119.33 

RIR$CLR EQUALS 1 .MClX ret r i es fa r channe I clear ND049.3 LI 
5 RrH$RDY EQUALS 5 .Max ret r i es for reCldy status NODLI9. 35 
5 RIR$SLC EQUALS 5 .Max re t r i es for unit select NDDLI9.36 
2 RIR$RES EQUALS 2 .Max ret r i es for reset NDDLI9. 37 
') RTH$STA EQUALS 5 .Max re t r i es for getting status NDD49.38 



INDl)/lC) 
Ovorlay I NODI19 

6 
10 
13 
16 
21 
22 
211 

30 
117 
57 
67 
77 

1 (\5 
115 

123 
1?6 

133 
136 
1 LIt> 
1113 
1115 
1117 
151 
152 
1~5 
156 
1 () 1 

1 (0 
1 11 
113 
116 

010011 021~1~50 

0111000 /01t2120 
OlltOOO /05201tO 
014000 /032071 
07267'1 
020442 0241t57 
020000 01600n 
024423 

<macro> 
<mac ro> 
<macro> 
<macro> 
<mac ro> 
<macro> 
<mac 1'0> 

014000 
020lt 30 
0220(JO 
030 1123 
010006 
030423 
030 LI32 
010006 
01UOOO 
024437 

/OUOUOO 
012U06 
024

'
123 

022113U 
0251123 
0221130 
0241133 
024 1131 
02111136 

<macro> 
026432 

0211
'
123 

02111124 
0241125 

/002614 

024435 
012005 

0241123 

024432 

030432 (J 11 7 I 7 ();~1111311 
<mac 1'0'> 

1121)61 
0221131 ()2 1I l I23 
016000 /000000 

026436 
020000 
020435 
020UOO 
034 1123 
077000 /001715 

-II-

-II-

lOP Af'r", 2.1(05/15/87) 07/06/87 11:55:25 PagfJ 269 
Block: I NDD49 Qua I if i e r: I NDD49 ( 4 ) 

Set up one Device Parameter Table (DPT) to serve al I channels. 

R!LEN DP@LT 
R! %Wl = 'DP' 
R!%W2 = 'T ' 
R!%W3 = '49' 
R = GETBUr 
R!DPT = R!BUF 
R!%Wl = R!%B + D4CNVRT 

.Table length 

.ASCII header 

.Get a buffer 
• Save add ress 
• Sp ira I offsets 

COpy R!%Wl,R!DPT+DP@SPI@P,CNVRTLEN .Copy 
STORE I@SPIRDll,DP@SPF,R!DPT .Spiral enable flag 
StORE 1@INDXD4,DP@IDX,R!DPT .Spiral index value 
srORE DLI$SPT,DP@DSE,R!DPT .Defailit sectors/track 
STOHE DII$CPD,DP@DCY,R!DPT .Default cylinders/disk 
STORE [)lt$SPTA,DP@ASE,R!DPT .Absolute sectors/track 
STORE D4$CPDA,DP@ACY,R!DPT .Absolute cyl inder/disk 

Set up a Disk Control Block (DCB) for each channel. 

R!TBLE = EITB • Interrupt jump table 
R!%Wl R!AMAP + OV@ENT@P + 5 + R!%MYID .Pointer to lOP info 

R!%W1 = (R!%Wl) + R!AMAP 
R!%Wl == R!%Wl + 6 
R!NEXT = (R!%W1) + R!AMAP 
R!LAST = (R!NEXT) 
R!CHAN == 6 
R! COUNT = 0 I 

R !lvlCB = A 

.Info for this lOP 

.Channel pointer 

.Channel info 

.Last channel to search 

.First channel to search 
• I nit i a I i ze 

$UNTIL (R!CHAN = R!LAST) .Unti I al I searched 
R!NEXT = R!NEXT + 1 .Next channel 
R!TYPE = (R!NEXT) & 0'777 .Channel type 
$Ir (R!TYPE = CH$D4),OR,(R!TYPE = CH$D4S) • If OD49 

.»»> 0 
R!COUNT '= R!COUNT + 1 .Count 
H = HFSIOtNI, R!%ODlI9 = 0 .Read in internlpt overlay 
R!%,w1-= R!TBLE + R!CHAN • Interrupt table pointer 
(R!%Wl) ~ R!%DD49 + DD49 .Set interrupt entrance address 

R :::: SETD~B .Set up the DCB 

I NDDI19. llO 
INOOlt9.41 
I NDDI19. 112 
I NDDlI9. 43 
I NDDlt9. 44 
I NDDlI9. 45 
INDD49.46 
I NDDI19. 47 
I NDDLI9. 48 
INDD49.49 

N[)01~9. 50 
NOD49.51 
NODl19.52 
NDDl19.53 
NDD49.54 
NDDl19.55 
NDD49.56 
NDDI19. 57 
NDDl19.58 
NDDl19.59 
N0049.60 
NDD49.61 

I NDDlI9. 62 
I NDDlI9. 63 
I ND049. 6 lt 
I NDDlt9. 65 
INDD49.66 
I NDDI~9. 67 
INDD49.68 
INDD49.69 
INDD49.70 
INDD49.71 
INDD49.72 

$IF 
I ND049.73 
INDD49.74 
I NDD49. 75 
I NDDLI9. 76 

INDD49.77 
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Block: INDO/19 

()f/U6/87 11:~"):2~) 

Qualifier: IND[)119 

IIJIIII 

'I lIi\N 
i' I II 

I:IUII\N + 
"':<<.< () 

. IIIC 1(:1111:111 

Ilfl 1111' rl:;ld-;tlrl~;rd/\-n i\.I:-illdlilld dll:(I~; fIJI' ;,11 (;Ir;lIlIll!ls. 
,1,,1.:, illlt.i;,li.'I: poill\(:rs ill \.tl(! DeB fur' Llw 1·1US Illlf'/'cr 

.111 I. I\cldit.illll(lily. if' (I Ili'lll sp(!ed PilCh t.O;1 p;,rt.icIII'lr' 
II! I : II ( I I " t ' I:, t" I I" I Y () r I : , ( ) "If' () It lI' r I () 1'. ~, (' t. II P I If) i II \I: r~, i" 
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~) 1'1 II j I I I (/\ II ()), (; () DIP I S N () H 0 S . ~ j () l I: " () I l\J I I I-lU S 
I·:! II N c:t\0·'Sb:\1' .1 oca I Illlf'rl:r s i .'t: 
f( CIIBlJl .Cet w()thirlg st.or'(I\F: 

$1 tW11 
.««< () 

I{! NlIl'! (J 

P"ge 210 
(5 ) 

1 NODIIf). m 
SI rjlJ. 

I IlIII)II!). ('I 
I I j I i I )! I 'I • ,\~ I I 

I rJl JII!II} .1\ 1 
I rJIH)II') .IL' 
1 f WI ) Ij I) . B ) 
I fWDlj C) • Blj 
I IWIJlj<) .1\') 
I IJI'iill ' ). ,":. 

I IJIII II i. 

I IHII)!I'}. Ill', 
ItWlllj').I(I(, 
I tHIll/II). 1 (I I 

I Nll11 119. 1()11 
SltW11 

I N[)D/19. , U9 



IfWDlll) 
Ovprlay I tWDI19 

315 <macro> 
322 0204 111 016000 /OllOUOO 

0211410 0304 HI 024'l60 
330 <macro> 

332 <macro> 
3110 <milC 1'0> 

3113 <mac ro> 
350 <mClC ro> 

352 010053 02 111156 
35" <macro> 
365 <macro> 
366 010053 021lLI56 
370 <mac ro> 

370 <mac ro> 
416 <mac ro> 
1120 <m(lcro> 

1123 <mClC ro> 
LI30 010002 005002 022442 

024423 
LI311 <macro> 
I,ll 1 <mac ro> 
LIl,6 <macro> 
ll53 <mac 1'0> 
460 <rna c ro> 
ll65 <mac ro> 
5U5 <mac ro> 
511 <rn(lcro> 

511 <mac fO> 
521~ <mac 1'0> 
531 <macro> 
536 027436 
537 <mClcro> 

~) 3 -, <mac 1'0> 

c) 3 7 0264l~ 1 

lOP APML 2.1(U5/1~/87) U7/U6/87 11:55:25 Page 271 
Block: INDD ll9 Qual ifier': INDD49 (6) 

$UNTIL (R!COUNf = O),OR,(R!NUM = 0'20) .Scan al I DCB's 
R! DCB = (R! NUM + DCCB) . Next 

$1 F (A # 0) · If something configured 
.»»> 0 

GET A,DK@TYP,R!DCB 
$IF (A = DSK$DD49) 

.Device type 
· If DDI19 

GET A,DK@SEL,R!DCB 
$IF (A # 0) 

.»»> 1 
.Flag indicating striped disk 
· If st r i ped 

.»»> 2 
R!NE = MB$DD49S .Number of buffers 
STORE O,DK@SEL,R!DCB .Clear flag 

$ELSE 
R!NE = MB$DD49 .Normal device 

$ENDIF 
.««< 2 

MGET R!BUFU,R!BUFL,NUM=R!NE .AI locate buffers 
$PUNTlf (A # O),CODE=PT$NOMOS .Not enough MOS 
$IF (R!BUF # 0) . If MCB is needed 

PUT R!DCB,DD@DCB,R!BUF .Save DCB address 
R!%Wl = CB@LH < 2 + R!BUF .Entry base 

.»»> 2 

PUI R!NE,CB@NUM,R!%Wl .Save number of buffers 
PUT R!BUFU,CB@BMO,R!%Wl .Base address of buffers 
PUl R!BUFL,CB@BM1,R!%Wl .Lower 
PUT R!MOSU,DK@MCO,R!DCB .MCB address 
PUT R!MOSL,DK@MC1,R!DCB 
MOSW R!MOSU,R!MOSL,R!BUF,CB@Sl .Write to MOS 
DADO R!MOSU,R!MOSL,CB@Sl .Next MCB 

$ENDIF 
.««< 2 

PUT R!NE,DI<.@CNT,R!DCB .Number of buffers 
1'1Ir H!l3LJFU,DI@l3FO,R!DCB .Base addl~ess of buffers 
PUT H! BUFL, DK@lH1 ,R! DeB 
H! COUNT = R! COUNT - 1 . Dec remen t cha nne I count 

$ENDIF 
.««< 

$ENDIF 
.««< 0 

R!NUM = R!NUM + 1 .Next DCB 

INDDLI9.110 
INDD49.111 

INDD49.112 
$IF 

I NDDll9. 113 
INDD49.111l 

$IF 
INDD49.115 
INDD49.116 

S IF 
INDDl19.117 
I NDDlI9. 118 
INDD49.119 
I NDD ll9. 120 
INDD49.121 

SENDIF 
I NOOlI9. 122 
I NDD49. 123 
I NDDI19. 124 

$IF 
I NDD lI9. 125 
INDD49.126 

I NDD Ll9. 127 
INDD49.128 
I NDDlI9. 129 
I NDDI,9. 130 
INDDll9.131 
I NDDlI9. 132 
I NDDll9. 133 
I NOD49. 13 L, 

SENDIF 
I NOD I19. 135 
INO[)49.136 
I NDDI19. 137 
INDDLI9.138 
INDD49.139 

$ENDIF 
I NDDLl9. 1110 

SENDIF 
INDD49.141 



IIWllIIlJ 
(l\,p,'I,lY IIWDII( 

')1111 <macro> 
~) II 1 <macro> 
r)1111 <macrn> 

')11 '/ <rnClcro> 
r) ') 7 <macro'> 

* 
') ') 1 0100!lO O?4 L~lt 1 
1)01 <mClcro> 
1)(111 020441 016llnp luuDOon 

024410 030 1110 0211460 
') 7? <mClcro> 

~/4 <owc ro> 
h()2 <mClcro> 

6(1') <mClcrn> 
613 077000 IIlU 1 (If> 6 
()1f) <m8cro> 

615 <rn,~cro> 

615 026441 
616 <mClcro> 
617 <mClcro> 
630 0100nO 021111111 
632 <mClcro> 
63f) 020441 016UOn /000000 

024410 ()3()11111 O?111160 
(1 11 ') "'rn(lcro> 

() II') <II1(1ero> 
()'d <1II(1C "OC-

6')0 <macru> 
()(J3 " II1:lCI'O> 

()()') <llId ern> 
(J7) 077'Hlll IOOl?~)7 

lOP A I't-l L 2. 1 ( U 5 / 1 5/ 8 7 ) U 1 106/8 1 1 1 : 5 ~ : 25 P age 2 72 
Block: INDOLI9 Qual ifier: INDDI19 (7) 

$FNDIIL 
$PUNl IF (R! COUN r # U), CODE= PT$DDLI9 . If sorneth i ng am iss 
$Ir (H!BLJF # 0) .If MCB needed 

RElt-1EM R! BUF 
$ENDIF 

InitiClI ize each channel. 

R!NUN = 0 
$UNfIL (R!NUM = 0'20) 

R!DCB = (R!NUM + DCCB) 

$IF (A # 0) 

GET A,DK@TVP,R!OCB 
$1 r (A ~ DSK$DDI19) 

.»»> 0 
.Release local working storage 

.Scan 81 I channels 
· DCB po i n te r 

.««< 0 

· If something configured 
.»»> 0 

.Device type 
· I f DDI~9 

.»»> 
GET R!CIIAN,DK@CHN,R!DCB .Ch8nnel 
R = CHINIT .Start initialization 

$ENOIF 

$ENDIF 

R!NUM = R!NUM + 1 
$ENDTIL 
PAUSE D' LIO 
R! NUt-l = 0 
$UNTIL (R!NUM = 0'20) 

R!DCB = (R!NUN + DCCB) 

$Ir (A#O) 

Gfl A,DK@fVP,H!OCB 
S IF (A = DSKSD[)119) 

GET A,OK@SEL,R!DCB 
$1 F (A :--: 0) 

.««< 

.««< 0 
.Next channel 

.Wait for recal ibration 

.Scan al I channels 
· DCB po i n te r 

· If something configured 
.»»> 0 

.Device type 
· If DDI19 

.»»> 
.rl8g indicating error 
· I f no e r ro " 

.»»> 2 
GET R!CHAN,OK@CHN,R!OCB .Channel 
H = CIIEND .End initi81iz8tion 

INDDI19. 111~, 
INOD119.1113 
I NDDLI9. 1 LI4 

$Ir 
INDD49.1115 
I NODI~9. 1 LI6 

$ENOIF 
INDD49.1117 
I NDDLI9. 1 LI8 
IN()[)119.1LI9 
I NODI19. 150 
INOD119.151 
I NODI19. 152 

INOD49.153 
$IF 

INOD49.15 11 
I NOOI19. 155 

$IF 
I NDDI..j9. 156 
INDD119.157 
I NODI19. 158 

$ENDIF 
I NOD49. 159 

SEND IF 
INOD119.160 
INDOLI9.161 
I NDDI19. 162 
INDD119.163 
I NDD49. 164 
INDD49.165 

INDD49.166 
$IF 

INDD119.167 
I NDDLI9. 168 

$IF 
INDD119.169 
INDD49.170 

$IF 
INDDLI9.171 
INDD49.172 



I NOOI~9 lOP APML 2.1(05/15/87) 07/06/87 11:55:25 Page 273 
Overlcty I NDDLI9 Block: INDD49 Qua I if i e r: INDD49 ( 8) 

675 <macl~o> $ENDIF INDD49.173 
.««< 2 $ENDIF 

675 <macro> STORE 1, DK@SEL, R! DeB . Set released R13739AH.1 
705 <mac 1'0> $ENDIF INDD49.175 

.««< $ENDIF 
7()5 <macro> $ENDIF INDD49.176 

.««< 0 $ENDIF 
705 026441 R!NUM R!NUM + 1 .Next channel I NDD ll9. 177 
706 <macro> $ENDTIL I NDDI19. 178 
707 <macro> RETURN INDD49.179 



IrW!llll) 
()\t:f'l i1y I rWPII' 

i~3 
(I) 3 
/12 
/1 11 
/77 

1 (I (I() 

lUlll, 
1 (1!17 
l(ll? 

101 11 
LU 15 
WIT 
1(1?? 

<mac ro> 
'<mac "0> 
<macro> 

ClCl 1 ClClCl 

<macro> 
<rn<lcro> 

0201,50 Ofl5()02 0?1,1150 
024 1155 
020 1150 U l2(ll? n 12006 
02 111150 
01 11000 /01121U3 U2 11LI23 
01 LlnOU /fJ 111121 (1?11112 11 
010000 ()?1,112~) 

073077 
02011112 021l{/UO 
020000 012()(16 (J?IWUU 
020nnn n 1 2( 112 () 1 2no 3 

lOP APML 2.1(U5/1~/87) 
Block: I NDDI19 

Ul/U6/81 11:55:25 
Qua I i fie " : I N [) 0 I~ 9 

**************************~ 
* SUBROUTINES 

~**************************************** 
* 

*********************~************************************************** 

************************************************************************ 
* * 
* GETBUr: A I I oca te local memory buffer and c lea r to ze ros. * 
* * 
* Entry: R!LEN Size needed ( pa rce Is) * 
.~ R!%W1 ID to sto re in tleader * 
* R!%W2 " " * 
* R!%W3 " " * 
* * 
*********************~************************************************** 

GETBUF * 
GETMEM R!LEN,R!BUF,R!%W1,R!%W2,R!%W3 .AI locate memory 
$PUNTIF (A # O),CODE=PT$LOCAL • If not avai lable 
CLEAR START=R!BUF,COUNT=R!LEN .Clear 
EXIT 

************************************************************************ 
* * 
* 
* 
* 

RESIDENT: Establ istl resident code for DD49 interrupt 
tla nd Ie r. 

* 
* 
* 

************************************************************************ 

RESIDENT * 
FIND DD49,R!MOSU,R!MOSL,R!LEN .Locate overlay 
$PUNTIF (A # O),CODE=PT$NOLAY .Overlay not found 
R!LEN _. R!IEN < 2 .Size in parcels 
R! SIZE = A • Save ave J' I ay size 
R! LEN R! LEN + MEt>l@LT + DCB@LT .Add MEMIO and DCB queues 

R %Wl = 'DC' 
R %W2 = 'BQ' 
R %W3 .- () 
R = GETBUF 
R %DCBQ = R!BUF 
R %t-l[f'lI 0 .. R! %OCBQ + 
R %DD119 = R!%MEMIO + 

.ASCII header 

.Get local memory 

.DCB queue 
DCB@Lr .MEMIO request queues 
MEM@LT + 3 & 0'177774 .Word boundary 

Paye 27LI 
(9 ) 

NDD49.18. 
NDD119.182 
NDD119.183 
NDDI19. 184 
NDD49.185 
NU[)119. 186 
NDD119.187 
NDDL19.188 
NDDl l9.189 
NDD49.190 
NDDI19. 191 
NDDII9.192 
NDD119.193 
NDDLI9. 1911 
NDDI19. 195 
NDD119.196 
NDD119.197 
NDDII9.198 
NDDl19.199 
NDD119.200 
NDDl l9. 201 
NDDL19.202 
ND0119.203 
NDDL19.204 
NDDl19.205 
NDD49.206 
NDDl19.207 
NDD49.208 
NDD119.209 
NDD49.210 
NDDl19.211 
NDDll9.212 
NDDI19 . 213 
NDD49.214 

I N[)()119. 215 
I NO [) ll9 . 2 1 6 
INDD119.217 
I N DDI19 . 21 8 
I N DOLI 9 . 21 9 
I NDOll9. 220 
INDD49.221 



IIHll)/I<J 
OVl'I'lilY INDLHI9 

lU3U 
111')1 

lU~6 
1 () ') 6 

1060 
1()62 
1062 
1063 
1066 
Hl67 
lU72 
1074 
lU75 
1()76 

H()5 

1 1 1 1 
1112 
11 13 

111, 3 

1120 
11?2 

015000 /1777711 (IZ/IOOl) 
<macro> 

020000 016000 /onnooo 
024440 
001000 

020431 054000 

010000 0211115
'
1 

072332 
020443 127000 /002260 
072364 
020443 12700() /002260 
014000 /0125211 
161000 
072567 

<mac ro> 

<mClC ro> 

026451~ 
()71030 

<m<lcro> 

0204 113 103()(111 (11/1000 
/0021127 ()211/1/13 
075000 /OO22(iO 

<m<l c 1'0-> 

lOP APML 2.1(05/15/81) 07/U6/87 11:55:25 Page 275 
Block: INDD49 Qual ifier: INDD49 (10) 

MOSR R!MOSU,R!MOSL,R!%DD49,R!SIZE>2,NOWAIT .Read in 
R!TOUT =: R!%DDI19 + D4TOUT .Timout routine 

EXIT 

************************************************************************ 
* * 
* CHINIT: In it i a I i ze the channel and pe rfo rm minimal * 
* re I i a b iii ty tests on the device. * 
* * 
* Ent r'y: R!CHAN = Channel nurnbe r * 
* * 
************************************************************************ 

CH I N IT * 

* 

SELECT 

B = R!CHAN 

Select the drive. 

R!RElRY = 0 

* 
R READY 
P MSGOUT, 
R CLEAH 
P MSGOUT, 
A 0'12524 
lOB: 1 

R!ERR H 0 

R!ERR H 0 

.rv1ake sure channel is 
• If e rro r 
.Clear the channel 
· I f error 

.Select unit 0 
• Wa it for DN 

ready 

R = WA I TDN 
$IF (R!ERR H O),OR,(R!CON H 0'52003) . If error 

Sir (R!RETRY < RTR$SLC) 

R!RETRY = R!RErRY + 1 
P = SELECT 

$ENDIF 

R!ERR = MSG3, R!ERR 

P = NSGOUT 
$E.NDIF 

o 

.»»> 0 
· I f rno re re t r i e s 

.»»> 
.Count up 
• Try aga in 

.««< 1 
• Error code 

.Tell the world 

.««< 0 

I NDDI19. 222 
I NDDI19. 223 

NDD119.224 
NDD49.225 
NDD49.226 
NDD119.227 
NDD149.228 
NOD119.229 
NDD119.230 
NDD49.231 
NDD49.232 
NDD119.233 
NDDI19. 234 
NDD/19.235 

I NDDI49. 236 
NDD119.237 
NDD49.238 
NDD49.239 
NDD119.2110 
NDD49.2111 
NDD49.2L12 
NDD49.2113 
NDDL19.21111 
NDD49.2115 
NDD119.2116 
NDDLI9.2LI7 
NDDL19.2118 
NDD49.249 

$IF 
INDD49.250 

SIF 
INDD49.251 
I NDDLI9. 252 
INDD49.253 

$ENDIF 
I NDD49. 25 LI 

I NDDLI9. 255 
INDD49.256 

$ENDIF 



IrWI)/ll) 
O'.f'1 lilY 1 N()ll/l' 

-II-

11?2 010000 O?11115 11 
11211 173uOO 
112') 02 /1'151 
11?6 STATUS 
11?6 <m(lC 1'0> 

1 1 .~ 1 <mac I'(» 

11111 020115'1 n 1 3U 711 ln1237 
11 11'1 02645'1 
11115 072305 
11 116 0201143 1?7()On 1(){12260 
1 1 c-) 1 <macro> 
1162 020431 n ')LWlln 
11611 072310 
1 1 6~) 0201l LI3 12711(1) I I 1()?260 
117() 02645 11 
1111 0710113 
1 1 l2 <macro> 
12()3 010007 U2Llll r)2 
12()5 072330 
1206 020LILI3 1270()O 1(IO?260 
121 1 020452 o 15()(l(1 1114711 

0241110 01 14UOO /1110111 
023410 103166 

1221 010010 C12 111152 
1223 072312 
122LI 020443 127uuO I(102260 
1227 n20452 10315() 
1211 <mac I'(» 

I;? 3 1 OJ235? 
1;) )? <m<lcro.' 

12.35 o 170nU /(JU2~)6() 

I? '37 02C)ll'I3 U 1 7UO(l 1(1I1?532 
1 (}20()2 II II 1 ()( II I 

12,,/1 ()7()lW) 
I?JIf) <01;1 C I (» 

1 0 P A I' f" L 2. 1 ( II 5 I 1 5 I 8 7 ) u 7 I U () / 8 7 1 1 : ~) 5 : 2 5 P age 2 16 
B I 0 c k : I N [) D 119 Qua I i fie r : I NOD 49 ( 1 1 ) 

AnCllyze gener'a I status. Reset any err'ors. 

R!REIRY 0 
lOB: 13 
R!GEN CO' A 

.Get st.atlls register 

.Save (general stat.us) 
-II-

SIF (R!GEN # 0) · I f error 
.»»> 0 

SIF (n # R!GEN & 0'20(00) . If seq op in progress 
.»»> 

P = SEQOP, R!RETRY >= 0'60 . If out of retries 
R!RETRY = R!RETRY + 1 .Count up 
R = CLEt>R .Clear channel 
P = MSGCUT R!ERR # 0 . If error 
PAUSE 0' 10' .Oelay one second 
B = R! CHAN . Se t B 
R = GENERAL .Obtain general status 
P = MSGOUT, R!ERR # 0 . If error 
R!RETHY,= R!RETRY + 1 .Count up 
P = SlAfUS .Test again 

SE LSE I F (0 # R! GEN & 0' lIOOOO) . If dr' i ve fa ul t 
R!STAJ = 7 
R SELSIAT .Get selected status 7 
P MSGOUT, R!ERR # 0 . If error 
P = CAT, 0'140111 # R!STAT & 0'174711 .Catastrophic error 

R!STAT c:, 0'8 
R = SELS lA I 
P = MSGOUT, R!ERR # 0 
P = CAT, R!STAT # 0 

SENDIF 

R = RESET 
S I F (R! E RH # n) 

R = MSGOUl 
EXIT, R!ERR # MSG7 

P .=- HE! EASE 
SLNDIF 

.Get selected status 8 
• If e r ro r 
.Catastrophic error 

.Reset tile drive 
· If e rro r 

· BroCldcast error 

.««< 

.»»> 

· If don't want to release 

I fW[)119. 25, 
I NDf)119. 258 
I N[)[)LI9. 259 
I ND[)119. 260 
I NDDI19. 261 
I NDDLI9. 262 
I NDDI19. 263 
I ND[)lI9. 264 

SIF 
I NDDlI9. 265 

SIF 
ND[)119 . 266 
NDD119.267 
NDD119.268 
NDD119.269 
NDDlI9. 2 70 
NDD49.211 
NDDl19.272 
NDDI19. 273 
ND[)119. 274 
NDDI19. 2 75 
NDDL19.216 
NDDI19. 2 71 
NDOl19.278 
NDD49.279 
NDD49.280 

I NDOI19. 281 
I ND£)l19. 282 
I NDDlI9. 283 
I NDOI19. 284 
IND049.285 

SENDIF 
I NDDI.J9. 286 
IND049.287 

SI F 
I NDDI19. 288 
I NDDLI9. 289 

I NODlI9. 290 
INDD49.291 



IIWD14<) 
OVerlClY IN[)OI~9 

121~5 

12115 
12116 
1251 
1253 
1255 
1256 

1257 
1257 
1261 
1262 

1271 

1276 
130(1 
13()1 

1 3UI~ 
1306 

1313 

1313 
13111 

<mac ro> 

072205 
020443 
014000 
016000 
161000 
001000 

127000 /002260 
/OOLHJ03 
/110000 

020431 054000 
072403 

<macro> 

020443 1030014 01 11000 
/002573 024443 

677000 /002260 
072303 

<mac "0> 

077000 /OO2?60 
020443 01700U /U()2532 
102002 001 (HI(I 

<IIIClC 1'0> 

070036 
<mac ro> 

lOP APML 2.1(U5/15/87) 07/06/87 11:55:25 Page 277 
Block: INDD1l9 Qua Ii fier: INDDLI9 (12) 

* 
* 
* 

$ENDIF 

Recal ibrate the drive. 
to wait for completion. 
is performed in CHEND. 

R CLEAR 
P MSGOUT, R!ERR # 0 
A 0'40U3 
A A + 0'110000 
lOB: 1 
EXIT 

.««< 

.««< 0 

Issue the command, then exit 
Cleanup after this command 

· C I ea r BZ a nd ON 
· If e rro r 
· Se rvo ca lib ra t ion 
.Diagnostic select command 
· Issue 

************************************************************************ 
* 
* 
II-

* 
* 
* 

CHEND: 

Ent ry: 

Fin i sh up cha nne lin it i a I i za t ion fo I low i ng d rive 
reca I ibration. 

R!CHAN = Channel number 

* 
* 
* 
* 
* 
* 

************************************************************************ 

CHEND * B R!CHAN .Channel 
R WAlTON .Check for ON 
$IF (R!ERR # O),OR,(R!CON # 0'1401) .If error' 

R!ERR = MSG9, R!ERR = 0 

R = MSGOUT 
R = RESET 
$IF (R!ERR # 0) 

R = MSGOU r 

· Set e rro r code 

.0 i sp lay msg 

.Reset the drive 
· If e rro r 

.Broadcast error 

.»»> 0 

.»»> 

EXIT, R!ERR # MSG7 · If don't want to release 

$ENDIF 

P = RELEASE 
$ENDIF 

.««< 

$ENDIF 
INDD49.292 

$ENDIF 
NDD49.293 
NOD149.294 
NDDL19.295 
NDD119.296 
NDD49.297 
NDDLt9.298 
NDDL19.299 
NDDL19.300 
NDDI~9. 301 
NDOLt9.302 
NDD49.303 
NDD1t9.304 
NDDL19.305 
NDDL~9. 306 
NDD119.307 
NDD49.308 
NDDL19.309 
NDOLI9. 310 
NDDL19.311 
NDDLt9.312 
NODL19.313 
ND[)49.314 
NDD49.315 
NDD49.316 
NDDIl9.317 

$IF 
INDD49.318 

INDD119.319 
INDD49.320 
INDD49.321 

$IF 
INDD49.322 
INDD49.323 

I NDD49. 3211 
$E.NDIF 

I NDDI49. 325 
INDD49.326 



I rH11 )II() lOP APt-1L 2.1(O~/1~/87) 07/U6/87 11:~5:2~ Page 218 
n. I~ I' I (lY I ~H )[)II' Block.: I NOOli9 QUCl I i fie r: I NOOlt9 ( 13) 

.««< 0 SENl 
131 !I 01001 7 02 1t l l'J2 R!STAT = 0' 15 .Selected status 15 I N[)[)119. 327 
1316 0722'-1 R = SELSTAT .Get it I NOOlt9. 328 
1311 0204 LI3 127()()() /()(I?260 P = MSGOUT. R! U~R # 0 · If error I N [) [) II 9 . 3 2 9 
1322 <macl'o> SIF ( 3 # H!STAT > 0'8) .Unsuccessful ca I ibrat ion I N[)0119. 330 

.»»> U SIF 
1331 01400() /()1l2~)73 ( )2 1111113 H!EHR - MSG9 INDD119.331 
1 33 11 077000 /on2260 H = r-1SGOUT .Oisplety rnsg I NO [) II 9 . 3 3 2 
1336 0722115 R = RESET .Reset the d ri ve I NOOLI9. 333 
I 337 <metcro> SIF (R!ERR # 0) • If error I NOOI19. 33 LI 

.»»> SIF 
13 112 077000 /LlO226() R = MSGOUT .Broetdcast error I NDDLI9. 335 
13 111, 0204LI3 017UUU /UU~~5 32 EXIT, R!ERR # MSG7 · If don't wetnt to release I ND[)LI9. 336 

102002 I)() 1 n ()() 
l:F)1 <m<1cro> SfNDIF INDD119.337 

.««< SENDIF 
1 ) ') 1 <lTIetcro> SENDIF INDD49.338 

.««< 0 SENOIF 
I N[)DLI9. 339 

.M- Rele<1se the d rive. I NDDI19. 31H) 
I NDD49. 31t 1 

1 3 I) 1 HELEASE * I NlJ0119. 3 /12 
13~ 1 U72101 R = CLEAR · C I ea r the channel I N[)D49. 3 /13 
13')2 U2041t3 12IUU(J / (H) 2 260 P = MSGOU1, R!ERR # 0 · If error I NDDI19. 3/14 
13 ') r) U1400() /17?')?/, A = 0' 172~21t I NDDI19. 3 /15 
1 3~) 7 16100n lOB: 1 .Release unit I NDDI19. 31t6 
136!J CJ723011 R = WAITDN .Wait for ON I NDDLI9. 3 /17 
1 3 () 1 <macro> SIF (R!EHR # U), OR, (R! CON # 0'52003) . If erro r I NDDI19. 3 /18 

.»»> 0 SIF 
13/U 072213 R = RESET .Reset ttle dri ve I NDDI19. 31~9 
1311 020443 103()()11 () 11100U R!EHf{ ~ MSG8, R!ERR = 0 · Error code INDD49.350 

/OU2553 ()2!,11!13 
1316 075000 /OO2?(iO P = MSGOUT · Te I I the world I ND[)!19. 351 
1111)(1 <m<1cro> SENDIF IND[)49.352 

.««< 0 SENDIF 
1111)() 07205? R " CLEAR · C leet r channel I NDDI19. 353 
1/111 1 ()O1001l EX IT I NDDI19. 35 LI 

I NO [) LI 9 . 3 5 5 
111l}2 SEQOP * I NDDLI9. 356 
1/11)2 011HJ(IU /()()?1,1,7 1)?11111,3 H!ERH -:: MSGII · Error code I NDDLI9. 357 
IIi!) ~ Il l(Jlll)l, P = EHnr-1SG · Te I I the world IND[)49.358 
1111) () CAT * I NDDI19. 359 



I NIJI)/llJ 
OVerlilY INDIJlI9 

1LIl16 
1/1 1 1 
1/111 
1/~ 1 3 

1111LI 
1/1 11~ 
1LI16 
1/116 
1 Ll1 7 
11122 
1/123 
11124 
1/125 

1 /13 IS 

111112 
1/1 LI3 
1111111 

14 11Lj 

111 r) 1 

111 r) 1 

077000 /002260 
071042 

01(1000 02 /1LI211 

072034 
020LII13 102002 
010000 
177000 
072240 

<mac 1'0> 

<macr'o> 

0264211 
071025 

<macro> 

0201lLI3 103uu4 
/002411 02 /j l l l13 

<macro> 

00100() 

O()1000 

n 111000 

lRRNSG 
R!ERR = MSG5 

* 
R = NSGOUT 
P oc: RELEASE 

lOP APML 2.1(lJ5/15/87) 
Block: INDD49 

• E rr'o r code 

07/U6/871':55:25 
Qualifier: INDDLI9 

.Tell the world 

.Release the drive 

************************************************************************ 
* * 
* 
* 
* 
* 

READY: 

Exit: 

Get channel ready status. 

R!ERR = error code 

* 
* 
* 
* 

************************************************************************ 

READY -I!-

R!%W2 = 0 
READYA * 

R = CLEAR .Clear the channel 
EXI T, R!ERR # 0 · If e rro r 
A = 0 
lOB: 1 7 .Get ready status 
R = WAlTON .Wait for ON 
SIF (R!ERR # O),OR,(O = R!CON & 1 ) . If not good 

.»»> 0 
SIF (R!%W2 < RTRSRDY) · If rno re ret r i es 

.»»> 
R!%W2 = R!%W2 + 1 .Count lip 
P = READYA .Tryagain 

SENDIF 
.««< 1 

R!ERR = NSG2, R!ERR 0 · Error code 

SENDIF 
.««< 0 

EXIT 

************************************************************************ 
* * * CLEAR: Clea,~ the 0049 disk ctHHlIlel. * 
* * 
* 
-H 

Exit: R!ERR = error code * 
* 

************************************************************************ 

Page 279 
( llj ) 

NDD119.360 
NDDL19.361 
NDOL19.362 
NDD119.363 
NDDL19.364 
NDDL19.365 
NDD119.366 
NDDl19.367 
NDD119.368 
NDD49.369 
NDDlI9. 370 
NODI19. 371 
NDD49.372 
NDD49.373 
NDD49.37 lj 
NDD119.375 
NDDI19. 376 
NDDI-t9. 377 
NDDLI9. 378 
NDOI19. 379 
NDD49.380 
NDD49.381 

SIF 
INDD49.382 

SIF 
I NDDLI9. 383 
INDD49.384 
INDD49.385 

SENDIF 
INDD49.386 

INDD49.387 
SENDIF 

INDD49.388 
INDD49.389 
I NDDI19. 390 
INDD49.391 
I NOOI19. 392 
IND049.393 
I NDDl I9. 391~ 
INDD49.395 
INDD49.396 



I NI )[)II () 

()\'f' r' I ;1:-; I fWD/It) 

1115? 
111 ');> OlOU()() (12 11'123 
1115 11 
1111)11 160U(IlJ 
111,)5 010002 U?')112l 
1111) 7 <11I;lrnl'> 

1116'1 0201123 !l13()()1 1()1223 
1461 026423 
11170 071014 
11171 <milCI'O:" 

11171 01 ()(JOO ()2 1111113 
1'173 001000 

1117 11 
111711 010000 !l21,II2') 
1476 
11176 (17302'1 
1477 02ULI43 102!)O2 ()()1000 
1502 014000 110n!)!)!) 
15()', 16100() 
15U') ()72157 
1')!)6 <In;l C 1'0 '. 

1515 173uUu 
1516 (124 1151 
151 1 <H\iICI(» 

15211 026 1125 
1525 071027 
1526 <Inac r 0" 

1 r)2 1 ()2(J1"13 1 () 3 ()( )11 (11 11000 

101-' APML 2. 1 (()I;I 11;/8 I) () 7/06/81 11: ~)):?~ P,lge ;!8U 
Block: INODI19 Qualifier: INDDI19 (15) 

CLEAH * 
R!%Wl (J 

CLEARA * 
lOB: 0 
R!%W5 = H!%W5 + 2 
$ I F (lOB = ON), OR, ( lOB = BZ) 

· C I e a I' C llil nne I 
.Delay 6 C.P. 's 
· I f no t C I ea red 

P = CIINERR, R!%W1 
R!%W1 = R!%Wl + 1 
P =- CLEARA 

$ENOIF 

R!ERR = 0 
EXIT 

>= RTR$CLR .ChAnnel error 
.Count up 
· Try Aga in 

.>;»» 0 

.««< 0 

~*********************************************************************** 

* * 
* GENERAL: Get gene ra I status. * 
* * 
* Exit: R!ERR = error code * 
.~ R!GEN = gene ra I status, if obtainable * 
* * 
************************************************************************ 

GENERAL * 
R!%W3 -= 0 

GENERALA * 
R = CLEAR 
EX IT, R!EHH # 0 
A = 0'10nOOO 
lOB: 1 
R = WAlTON 
$Ir (R!ERR = O),AND,(R!CON 

lOB: 13 
R!GLN =:: A 

$ELSEIF (R!rc.H3 < RTR$STA) 
n!%W3 ... H!%W3 + 1 
P -- GENERALA 

$ELSl 
R!Enn .-- f<'SG6, R!ERR 0 

• C I ea r ella nne I 
• If e r ro r 

.Get general status 

.Wait for ON 
3) • I f OK 

.Read in 
· Save 
· I f mo re re t r i e s 
.Count up 
· Try aga in 

.»»> () 

· If e ITO r code not set yet 

1 NDOI19. 397 
I NDDLI9. 398 
I N I )[ )/, 9 . 3 9 9 
I NDOLI9. LIOO 
I ND()LI9. 1101 
I NDDI19 . LIlI2 
I NDD49. LI03 

$Ir 
I NDD'19. II ()II 
I NDDI19. 1105 
I NDDLI9. LI06 
INDD49.407 

$ENDIF 
I NDDI19. LI08 
I NDDLI9. LlU9 
IN[)D49.410 
I NDDLI9. 1111 
I N D 0 119 • LI 1 2 
INDDI19. LI13 

NDD119. 1114 
NDDL19.415 
NDD119.416 
NDD119.417 
NDD49.418 
NDD119.419 
ND049. 1120 
NDDL19. 1121 
NDD119. 1122 
N D D 119 . 112 3 
NDD49 . 1124 
NDD119.425 
NDD119. 1126 
NDD49. 1127 
NDD119.428 

$IF 
I ND()I19 . 1129 
I NDDI19. 1130 
I NDDI19. 431 
I NDDI19. 432 
I N D D 119 . /13 3 
I ND[)LI9. 43 11 
I NDDI19. 435 



IIHH)lt9 
Ove I' I ely I ND[)lt9 

/002510 02 It1t'J3 
153 1t <mac ro> 

1534 001000 

1 ~) 3 5 
1535 010000 021t425 
1537 
1537 073065 
15 LtO 020 lt43 102U1)2 001000 
151t3 020452 on5010 012003 

024426 
151t I 020452 016000 /070000 
1552 161000 
1553 072111 
1551t <mac ro> 

1563 173000 
156 /t 024452 
1565 <macro> 
1572 026425 
1573 071 031-t 
15711 <m<lC ro> 
1571j 020443 1030(J/t (114000 

/002510 021,1,113 
1602 <mac ro> 

1602 U01000 

lOP APML 2.1(05/15/87) 07/06/87 11:55:25 Page 281 
Block: INDDLl9 Qualifier: INDDll9 (16) 

$ENOIF 

EXIT 
.««< 0 

************************************************************************ 
* * 
* SELSTAT: Get selected status. * 
* * 
* Entl~y: R!STAT = s ta tus numbe r des ired * 
* * 
* Exit: R![RR = e rr~o r code * 
* R!STAT = selected status, if obtainable * 
* * 
*********.~************************************************************** 

SELSTAT * 
R!%W3 = 0 

SELSTATI\ ~ 

I ~ CLEAR 
EX IT, R!EHR # 0 
R!%Hlt = R!SIAT < 0'8 + 3 

A = R!STAl + 0'70000 
lOB: 1 
R = WA I TON 
$IF (R![RR O),AND,(R!CON 

lOB: 13 
R!SIAT = A 

$ELSEIF ( R!%W3 < RTR$STA) 
R!%W3 = R!%W3 + 1 
P = SELSTATA 

$ELSE 
R!EHR = MSG6, R!ERR 0 

$FND II 

EX IT 

.Clear channel 
• If e rro r 
.Save for channel echo 

.Get selected status 
• Wa it fo r ON 

R! %WII) . I f OK 

• He<ld in 
• Save 
• I f mo re re t r i e s 
.Count up 
• Try aga in 

.»»> 0 

• If error code not set yet 

.««< 0 

************************************************************************ 
* * 

I NDDLI9. 436 
$ENDIF 

I NDDI19. LI3 7 
I NDD49 .1138 
I NOOlt9 .1139 
I NDD49. 4 /tO 
I NDDlt9 .lllt 1 
I NDDLI9. 442 
I NDD49. Ll/n 
NDD/'9.44LI 
NDDL'9.445 
NOD49. LII,6 
N0049. L,Lt 7 
NDOL19.4 118 
NDDI-t9.449 
N00119.450 
NOD119. L,51 
NDOI19. It 52 
NDD119. /t53 
NO[)/,9. LI54 
NDD49.455 

I ND[)119. 1156 
I NDDLI9. 457 
INDD49.458 
I NDDI19. It 59 

$IF 
IND049.460 
INDD49.461 
I NDDI19. 462 
I NDDLI9. 463 
I ND049. 1-t64 
I NDDI19. 465 
INDD49.466 

I NDD49. 1167 
SENDIF 

I NDOLI9. LI68 
I NDDIl9. Lt69 
INDD49.470 
INDD49.471 



I tWD11() 

OVP /'1 ;1Y I NDD11( 

16U3 
16()3 010000 (24 111)11 
16()1) 
Hi()') 073133 
16/)() 0204113 102()O2 ()Ul000 
1611 014000 /13nOnO 
1613 161000 
161/1 <mClcro> 
1b2') 020431 054UUO 
1627 072035 
163() <macro> 

161/1 1 73000 
161/2 024451 
16 1/3 106171 
1 (i /1/1 <mac 1'0> 

161111 <macro> 

1650 026454 
16~1 071044 
16')2 <mac 1'0> 

1652 020443 lU2U36 
16 1J/1 0201~4 3 017flOG /002356 

1020011 0111OCH) /()(}2532 
02 /,LIL13 

1 ()() 3 nOl000 

lOP Al'r-1L 2.1(()~)/11)/81) 07/u6/8/11:55:25 Page 282 
B I oele I NOOI,9 Qua I if i e 1': I ND049 ( 17) 

* 
* 
* 
* 

RESE T: 

Exit: 

Reset tl 49 disk. 

R!ERR = error code 

* 
* 
* 
* 

************************************************************************ 

RESET 

RESETA 

* 
R!RETRY =: 0 

* 
R = ClEAR 
E X II, R! E H R # 0 
A = 0 1130000 
lOB: 1 
PAUSE 0'20 
B = R!CHAN 

.Clear channel 
· If e rro r 

.Reset. 

.Wait for completion 
· Set B 

R -= WAlTON 
$1 r (R! ERR 

.Check for ON 
MSGl ),ANO,(R!CON = 0'203) . If OK 

lOB: 13 
R!GEN = A 
P = CLEAR, A = 0 

$ENOIF 

$IF (R!RETRY < RTR$RES) 

R!RETRY = R!RETRY + 1 
P = RESETA 

$ENOIF 

P -= CHNERR, R!ERR 0 
R!ERR = MSG7, R!ERR # MSGO 

EXIT 

.Get general status 

.Save 
· I f Ok 

• I f mo re re t r i e s 

.Count up 
· Try again 

• If channel error 
· I f not timeout 

.»»> 0 

.««< 0 

.»»> 0 

.««< 0 

************************************************************************ 
* 
* 
* 
* 
* 
* 

WA I rDN: 

Ex it: 

Wait for ON flag on 0049 disk channel. 

H!EHR 
R!CON 

error code 
Status register 0 (controller status) 

* 
* 
* 
* 
* 
* 

N[)OI,9,IO; 
NDDI~9, 473 
NDD149,117

'
1 

ND[)I19 ,1175 
NDDI19,I176 
NDD119,1,77 
NDDI'9. 1178 
NDDLI9,I119 
NDDI19, 1~80 
ND[)I~9 ,1181 
NDDLI9,482 
NDl)I19,I183 
NDD49,48 LI 
NDDI19,I185 
ND[)49,I186 
N[)[)LI9, 487 
NDDI19,I188 

$IF 
I NDDI19, LI89 
I ND[)l19, 490 
I NDDI19 ,1191 
I NDDLI9. LI92 

$END IF 
I NDDI19, 493 

$IF 
I N[)[)l19 .1194 
I NDl)l~9, 495 
INDD49,496 

$END IF 
I NDDI19 ,1197 
INDD49.498 

I NDDLI9 .1199 
I NDDI19, 500 
I ND[)119, 50 1 
I NDDI~9. 502 
I NDDLI9, 503 
I NDDLI9, 50 /1 
I NDDI19, 505 
I NDDI19. 506 
INDD49.507 



I NI)DI19 
()vp /'1 Cly I rWDI19 

16611 
16611 
166') 
1667 
1610 
1671 
1672 
1613 
1675 
1676 
1677 
17IJl 
1 7 ().3 

17flll 
1704 
1705 
1TlO 
1 7 1 1 
1711 
17111 

1 115 
1715 
172u 
1 723 
1 726 

1733 

1 711(l 

010000 
<mac ro> 

013001 
1020 lit 

<mac ro'" 
166000 
010002 025L~27 
172000 
024453 
043000 10101.1 
010000 024114 :) 
001000 

166000 
014000 /002356 02LI Il l13 
001000 

011fOOO /002374 U2 Ll443 
001000 

010066 012()22 (12 111150 
014000 /0112113 02 LII123 
o llUJOO /OIIO()IW ()24 L12 LI 
020431 nOLiOO3 (112060 
005010 02111125 
0201131 011007 U12060 
022425 02111125 
077000 /U()()715 

lOP APML 2.1(05/15/87) 07/06/87 11:55:25 Page 283 
Block: IN0049 Qual ifier': INDD49 (18) 

************************************************************************ 

WAlTON * 
A 0 · I nit i a I i ze 
SUNllL ( lOB = ON) · Unt i I DN sets 

A = A - 1 
p = TIMEOUT, A = 0 · If timeout 

SENDTIL 
lOB: 6 · CI ea r interrupt 
R!%W5 = R!%W5 + 2 · De lay 
lOB: 12 .Status reg i ste r 0 
R!CON = A .Save 
P = CIINERR, lOB BZ · If channe I error 
R!ERR = 0 
EXIT 

TIMEOUt ,If-

lOB: 6 · CI ea r interrupt 
R!ERR MSGO · E rro r code 
EXIT 

CHNERR * 
R!ERR = MSGl · Error code 
EXIT 

************************************************************************ 
* * * SETOCB: Set up the Disk Control Block (OCB) for this * 
* channe I. * 
* 
* 
* 

Ent r'y: R!CHAN = Channel number 
* 
* 
* ************************************************************************ 

SETDCB * 
R!LEN OK@LT + LB@SZ .Size needed 
R!%Wl 10K I .Table name 
R!%W2 I@ , 
R!%W3 R!CIIAN > 3 + 10lR < 0 18 . Conve rt ch.# to ASCII 

R!%W3 R!CIIAN & 7 + 'OIR + R!%W3 

R = GETBUF .Allocate local memory 

ND0119.508 
ND049.509 
NDD119.510 
NDD49.511 
NOUL19.512 
N00119.513 
N0049. 51 LI 
NOD49.515 
NOD49.516 
NDD49.517 
N00119.518 
NDD49.519 
N00119.520 
NODL19.521 
NDD49.522 

I NO[)l19. 523 
NDDI19.524 
N0049.525 
NDD119.526 
NOD49.527 
NDD119.528 
NOD119.529 
NOD49.530 
NDD49.531 
NDDL19.532 
N0049.533 
N0049.534 
N0049.535 
N0049.536 
NDOI19. 537 
NDD119.538 
NDD119.539 
NDD49.540 
NDD49.5111 
NDD49.5 L12 
NOOLI9.5113 
NDDLI9. 51111 
NDD49.5 L15 

I NOOLI9. 546 

INDD49.547 



ItWl)lllJ 
(l\ (' I' I ,l Y I tH)[)ll ( 

1 111;J 

1 (I, 7 
1 7 I) 1 
1702 
1172 
2()IIO 

2011 
2();~ 1 
20 3;~ 
2lJ37 
2fll);! 
2UIJ(1 
2{] 11 
2(17 1, 

21 (Jl) 

2 ](II) 
2112 
2117 
21? 7 
213 11 
21111 
21 113 
211111 
211,7 
21 r:,I, 

21GO 
2162 
216 11 
21 74 
2175 
? 117 
?;>fI1 

2;>/ I 1 
Z'2111 
~~? ;_~ 7 
2;'/,2 
22r).) 
??I, i 

d2U1,31 
/uuonno 

fl20442 
<1lJ~C 1'0> 
<m~c ,'0> 
<m~c "0> 
<lilac 1'0> 
<macro> 
<macr'o> 
<mClcro> 
<mac 1'0> 
<macro> 
<ITJ<lcro> 

010066 
02(lL,23 
021,4211 

<rnacl'o> 
<mac ,'(» 

<rnllcr'o> 
<macro> 
<mac 1'0> 
<mac ro> 

010006 
<macro> 
<mac r'o> 
<macro> 
<mac 1'0> 

010052 
010052 

<mac r'o> 
<mac 1'0> 

U10052 
()1flO52 

<1Il11C 1'0:> 

<iliaCI 0'> 

<m,le r 0 
':rII,lC /'0 
. Iliac fO 

01U003 
nOl (HIO 

ll13ll2U 
021,/,23 
n3 111,23 

0221,1,2 
012022 

(21)1123 

021f l12 LI 
lJ211/125 

02 1"12 1, 
02 1, I,?'J 

fl21)I'3/ 

()1600() 

02 LI 1,23 
()13006 
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Block: INDDl ,9 QU<llifier': INDDI,9 (19) 

R!%Wl ::- R!CIIAN - a r DCCB .Channel table cel I 

(R!%Wl) = R!BUf 
STOHE DSK$DDL,9, DK@TYP, R! BUF 
SlORE D4$UPC,DK@UPC,R!BUF 
STOHE DII$CPD, DK@CPD,B!BUF 
SIOHE OII$TPC,DK@TPC,R!BUF 
STORE 04$SPT,OK@SPT,R!BUF 
STORE I@SPIRDII,DK@SPF,R!BUF 
PUT R!DPT,Dk@DPr,R!BUF 
PUT R! CHAN, DK@CIIN, R! BUF 
STORE 0' 177777,DK@CYL,R!BUF 
STOHE O'37,DK@HED,R!BUF 
R!%Wl = DK@LT + R!BUF 
R!%W2 = R!%Wl + LB@Sl - LB@LE 

PUT R!%Wl,DK@FLB,R!BUF 
PUT H!%Wl,DI\@CLB,R!BUF 
PUT R!%W2,Dh@LLB,R!BUF 
STORE LB$DDI19,DK@NLB,H!BUF 
$UNTIL (R!%H1 > R!%W2) 

PUT R!BUF,LB@DCB,R!%Wl 
R!%Wl = R!%Wl + LB@LE 

$END r I L 
ADDRESS R!%W1,DK@TMO,R!BUF 
PUT R!TOU1,TMR@RT,R!%Wl 
$IF (R!TYPE = CII$D4S) 

R!%H2 
R!%H3 
STORE 

$ELSE 
R!%H2 
R!%W3 

$ENDIF 

= RA$DDlI9S 
= WB$DD49S 
1 , D I<@S E L , R ! B U F 

RA$DD1,9 
:-= W[3$D[)I,9 

PUT R %W2,Dh@f{CC,R!BUF 
pur R %W3,DI\@\-ICC,R!BlJF 
PU, R %\12, Oh@DRC, R! BlJ F 
pur H %H3,Dh@DWC,H!I3UF 
R!MCB = R!MCB + CB@Sl 
EX IT 

.Save pointer to DCB 

.Channel type 

.Units/cllannel 

.Cyl inders/disk 
· Tracl\s/cyl inder 
· Sectors/track 
.Spiral enable flag 
.Device parameter table 
· Cha nne I numbe r 
.Force initial seek 
.Force initial head select 
.First LMA entry 
• Last LMA entry 

.Save first 
· I nit i a liz e cur re n t 
· SClve I a s t 
.Number of U-IA entries 
· Do a I len t r i e s 
.Set DCB address 
.Next 

• T i mou t ta b Ie 
· T i mout rout i ne add ress 
· If s t r i ped dis k 

.Read ahead count 

.Write behind count 

.»»> 0 

.Temp. flag for initial ization 

.««< 0 
· Sto re in DCB 

.Set default counts 

.Running sum for MCB space 

I NDD/~9. 5118 

INDD49.549 
NDD1t9.551 
ND[)119.552 
NDDII9.553 
NODLI9.55 It 
NDD1'9.555 
ND[)lI9. 556 
N[)[)49.557 
NDDlI9. 558 
NDDLI9. ~ 59 
NDD/t9.560 
NDD119.561 
NDD119.562 

I NDD l l9. 563 
I NDDl l9. 564 
I N[)[)lt9. 565 
INDD49.566 
I NDDI19. 567 
I N[)DII9. 568 
I NlJDlt9. 569 
I NDD/f 9. 570 
INDD119.571 
I N[)D I19. 5 72 
INDDLt9.573 

$IF 
INDD49.574 
I NDD Lt9. 575 
I NDD lI9. 576 
I NDOI19. 577 
I NDDI19. 578 
I NDD1f9. 579 
I NDDlI9. 580 

$END IF 
I NDDlf9. 581 
I NDD Lt9. 582 
I NDDlt9. 583 
INDD49.584 
I NDDlt9. 585 
INDD49.586 



INLlDLJY 
Ove r I ay I NDDI.,9 

2260 
2260 0100l,0 024450 
2262 077000 /000715 
2264 <mac ro> 
2303 020l,31 00lJt)03 012060 

005010 021.,l,23 
2310 020431 011007 012060 

022423 024 1123 
2315 020442 01200ll 02 l .410 

020L.23 o 3llll 1 () 
2322 <macro> 
2333 <macro> 
23 113 020431 05 L,000 
2345 <macro> 
2355 001000 
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Block: INDD49 Qualifier: INDD49 (20) 

************************************************************************ 
* * 
* MSGOUT: Send e r ro r me s sag e to the console. * 
* * 
* Ent ry: R!CHAN = Channel numbe r * 
* R!ERR = E rro r message code * 
* R!DCB -- DCB add ress * 
* * 
************************************************************************ 

MSGOUT * R! LEN = t-1SGLEN . Size 
R = GETBUF .AI locate local memory 
COPY R!ERR-fFU%B,R!BUF,R!LEN .Move ,"sg to buffer 
R!%Wl R!CHAN> 3 + 'OrR < 0'8 .Convert channel to ASCII 

R!%Wl = R!CHAN & 7 + 'OrR + R!%Wl 

(R!BUF + CHNOFF) 

MSG R!BUr 
RELMEM R!BUF 
B = R! CIIAN 

R!%Wl 

STORE l,DK@SEL,R!DCB 
EXIT 

. Stor'e in msg 

.Send to console 

.Release local memory 

.Set error indicator 

NDD49.587 
NDD49.588 
NDDl.l9.589 
NDDl.l9.590 
NODll9.591 
NDDll9.592 
NDD1l9.593 
NDD49.594 
NDD49.595 
NDD119.596 
NDD49.597 
NDD1l9.598 
NDDll9.599 
NDDll9.600 
NDDl19.601 
NDD149.602 

INDD49.603 

I NDD119. 60 14 

INDD49.605 
I NDDlI9. 606 
I NDDll9. 607 
INDD49.608 
INDD49.609 
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()V(' 1'1 <l;' I rWIJI,l Block: I N [)f)L~ 9 Qua I if i e I': I N[)DL~9 (21 ) 

* Message data. NDDI~9.611 
NDDI~9.612 

23')() fvlSGO * NOD119.613 
23 1)() 'CHANNEL XX CHANNEL TIMEOUT' NOOI19. 611~ 
23711 MSG1 * NO[)119.615 
;~ 37 11 'CHANNEL XX CHANNEL ERROR' NO[)I~9 . 616 
2/111 f'o1SG2 * NOD119.617 
2/111 'CHANNEL XX DEVICE NOl READY' NDD119.618 
;'11;> 7 f'o1SG3 * NDDI,9 . 619 
?I,;' 7 'CHANNEL XX DEVICE S[LECT ERROR' NDD119.620 
211117 NSGL~ 'II' NOD119.621 
211117 'CHANNEL xx SEQ OP IN PROGRESS' ND0119.622 
;,,'llbb NSG5 'II' ND[)I19 . G2 3 
2 1H)6 'CHANNEL XX CAfASTROPHIC DRIVE ERROR' NDDI19. 62l~ 

2~1U MSG6 * NDD49.625 
251 () 'CHANNEL XX UNABLE TO OBTAIN STAlUS' NDD I19. G26 
21) 3? MSG7 ii, NDDl19.627 
21) 3~! 'CHANNEL XX UNABLE TO RESET DEVICE' NOD119.628 
25 1

) 3 f'o1SG8 * N[)[)119.629 
2')')3 'CHANNEL XX DEVICE RELEASE ERROR' N[)Dl~9. 630 
L'~) 73 MSG9 * NODl19.631 
?') 73 'CHANNEL XX UNABLE TO RECAL I BRATE' NDDl19.632 

NDD119.G33 

* Sp ira I conversion tab Ie. NDD119.63 11 
ND[)49.635 

26111 [)4CNVRT * NDD119.636 
2() 1 L1 000000 () NDnl~9. 637 
2() 1 r) 000012 0' 1 (I I NDDI19. 638 
261G 000025 D'21 I NDDI19. 639 
?617 000037 D' 31 I NDD49. 6LI0 

END I NDDI~9. 6Lll 
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(22) 

OX %AC T I VE 5:36 D 5 36 6: 18 D 6: 18 
OX %13 1 : 

" 
D I, 10 4: ,,2 B 7:21 B 7:42 B 10:24 B 10:26 B 10:40 B 

11 : 15 B 1 1 19 B 11: 25 B 11 : 31 B 11 : 38 B 12: 10 B 12:32 B 12:36 B 
13 : 4 B 13 8 B 13: 12 B 13:24 B 13:33 B 14 : 3 B 18: ,,2 B 20: 14 B 
20: 15 

OX %DCBQ 3: 14 D 9:40 9: 'll 
OX %DD119 3: 15 D ": 38 4: ,,0 10 : 1 1 0: 2 10: '3 
OX %E.X 5:36 D 5:36 6: 18 D 6: 18 6:30 D 6:30 7: 5 D 7 : 5 

7:28 D 7:28 8: 10 D 8: 10 9:17 D 9: 17 9: 30 D 9:30 
10 : 2 D 10: 2 11 : 16 D 11: 16 17: 1" D 17: 14 20:22 D 20:22 
20:23 D 20:23 

10 %GBLNLJ~1 $APTEXT 2: 13 F 2: 13 
,,00 %GI3LFEG $APTEXT 2: 13 

OX %~llf.11 0 3: 16 D 9:41 9: ,,2 
OX %1·1YID 3: 17 D 4:23 5:20 5:27 
ox %PUNT 5: 18 D 5: 18 5:37 D 5:37 6: 19 D 6: 19 7: 2 D 7 : 2 

9: 18 D 9: 18 9:31 D 9: 31 
20 AD@Pl@N $APfEXT 5:36 5:36 F 6: 18 6: 18 F 
14 AD@Pl@P $APTEXI 5:36 F 5:36 6: 18 F 6: 18 

0 AD@Pl@S $APTEXT 5:36 5:36 F 6: 18 6: 18 F 
20 AD@P2@N $APTEXr 5:36 5:36 F 6: 18 6: 18 F 
15 AD@P2@P $APTEXT 5: 36 F 5:36 6: 18 F 6: 18 

0 AD@P2@S $APTEXT 5:36 5:36 F 6: 18 6: 18 F 
20 AD@RC@N $APTEXT 5:36 5:36 F 6: 18 6: 18 F 
13 AD@HC@P $APlEXT 5:36 F 5:36 6: 18 F 6: 18 
0 AD@RC(gS $APTEXT 5:36 5:36 F 6: 18 6: 18 F 

20 CB@BHO@N $APTEXT 6:26 F 
2 CB@BI·l()@P $APTEXT 6:26 F 6:26 
0 CB@BI·1U@S $APTEXT 6:26 F 

20 CB@BI·l1@N $APTEXl 6:27 F 
3 CB@Bf.11@P $APTEXT 6:27 F 6:27 
0 C[3GI3I·11@S $AP rEX r 6:27 r 
2 CB@11t $APIEXr 6:23 

20 CI3QtHJI·l@~ $APlEXr 6:25 F 
1 CBGNIJl·1(?P $AP ITXT 6:25 F 6:25 
0 CBWWI·1C"S $APTEXT 6:25 F 
3 CR@S/ $AP1 EXT 6:30 6: 31 19:'" 

14 CBOSZnl' $AI'IEXT 5:38 
3 CII$DII $APIEXr 'I: 36 

103 CII$()II S $AP TEX 1 'I: 36 19:28 
1566 DII$CPU $AP rEX r I,: 16 19 : 6 
1512 [)II Sc " [)A $APrEXI 4: 18 
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(23 ) 

')2 [)LI $S f' I $APTEXr L~ : 15 19 : 8 
511 D/I$SPIA $APfEXT II: 17 
1(1 [)/~ $ I PC $AP1EXT 19 : 7 

1 Oil $U PC $AP1EXT 19 : 5 
OX [)/I I au I 3: 18 0 10: 3 
6 Deue:', r $AP1EXT 9: 31~ 9: I~ 1 
OX IlCCB 3: 19 0 6: 2 7: 13 7: 31 19 : 1 
OX Ul)I,9 3:20 0 L~: L,O 

20 DlJC~[)CB(J'N $APTEXI 6:22 F 
2 DL)(]lIJ(;I3@P $APTEXl 6:22 f 6:22 
0 [)[Xil[)CIK~'S $API EXI 6:22 F 

20 DI,@BI(J@N $AP1EXT 6:35 F 
63 DI,QBJ ()@I' $APfEXr 6:35 F 6:35 

0 [)h@D~(J@S $APTEXl 6:35 F 
20 lJh(ilBF l@N $AP1EXT 6:36 F 
6LI DhOlH I@P $APIEXI 6:36 F 6: 36 

U DI\CBIIOS $APIEXI 6:36 r 
777 [) h('C II tKN'l $APTEXT 7:20 1 : I~ 1 19 1 1 

1 1 [)1,<i}CIIfK~'N $AP I EXT 7:20 7: III 19 11 F 
7 ()h@CIHWP $AP1EXI 7:20 F 7:20 7 I~ 1 F 7 : L~ 1 19: 11 F 19: 11 
7 DH';'Cllr~@S $APIEXT 7:20 7:20 F 7 41 7:41 F 19: 11 F 

177000 DI'@CIIN@)< $API EXI 19: 11 
20 Dh@C[ B@N $APTEXT 19: 18 F 
13 DI'.@CI [3@P $APTEXT 19: 18 F 19: 18 

0 DI,@CLB@S $/\PTEXT 19: 18 F 
377 Dh@CNI@n $APTEXl 6: 311 

10 Dh@lct~ I@N $AP1EXT 6: 3LI F 
16 Dh@Cr~ I@P $AP I EX T 6: 311 F 6:34 
H) Dh(]Ct~ lOS $/\PTEXT 6: 311 F 

1771100 Dh@CN f@X $APTEXT 6:34 
20 Dh.@CP[)@N $APTEXT 19 : 6 F 
51 DhCCI'[)@P $APIEXT 19 : 6 F 19 : 6 
n [)~,@C I'IK?S $APTEXT 19 : 6 F 

20 Dh@CYI Qt~ $APTEXl 19: 12 F 
3 D I',(~' C'l I (~! I' $APTEXI 19: 12 F 19: 12 
0 DI,C~C yl ('~~ $APIEXI 19: 12 f 

2U DhQ[)f' r(:'r~ $APIEXI 19: 1 (J F 
61 Dh@[W101' $APIEXl 19: 10 F 19: 1 U 

() I) h@[) P I (} S $AP I EX I 19: 10 r 
377 I )ht'[)I<C(~rl $/\PIEXf 19:39 

10 l)hQD[{C~N $APIEXI 19:39 r 19:39 
:>/1 , J~,('')DHCf~1' $APTEXT 19:39 F 19:39 
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(24) 

0 Ok@DRC@S $APIEXT 19:39 F 19:39 
377 Dh@D\-/C@1'1 $APTEXT 19:40 

10 DK@DHC@N $APTEXT 19:40 F 19: LtO 
55 DI<@D\-IC@P $APTEXT 19: Ill) F 19:40 

0 Dh@D\IC@S $APTEXT 19: I~O F 19:40 
20 DK@FlB@N $APIEXT 19: 17 F 
11 DI\@FLB@P $APTEXT 19: 17 F 19: 17 
0 DI\@FLB@S $APTEXT 19: 17 F 

37 D K@II E D@I·l $APTEXT 19: 13 F 
5 OI\@HED@N $APTEXT 19: 13 F 19: 13 
4 Dh@HEflep $APTEXT 19: 13 F 19: 13 
2 DI\@Hl {l1~IS $APTEXT 19: 13 F 19: 13 

20 DK@LLB@N $APTEXT 19: 19 F 
12 Dh@LLB@P $APIEXT 19: 19 F 19: 19 

0 Dh@LLB@S $APTEXT 19: 19 F 
66 Oh@LT $APTEXT 18:35 19: 14 
20 DK@r.1Cll@N $APTEXT 6:28 F 
32 Dh@11CU@P $APIEXT 6:28 F 6:28 

0 Dh@I'ICO@S $APTEXT 6:28 F 
20 DF@I,1Cl@N $APTEXT 6:29 F 
33 Oh@I-lC1@P $APIEXT 6:29 F 6:29 

0 Dh@l,lC1@S $APTEXT 6:29 F 
17 Dh@tHB@t-1 $APTEXT 19:20 F 

4 DI\@NLB@N $APTEXT 19:20 F 19:20 
56 DE@NLB@P $APTEXT 19:20 F 19:20 

0 Dh@NLB@S $APTEXT 19:20 F 19:20 
377 Dh@RCCQI'l $APTEXT 19:37 

10 Dh@HCC@N $APTEXT 19:37 F 
54 Dh@RCC@P $APTEXT 19:37 F 19:37 
10 OI\@RCC@S $APTEXT 19:37 F 

177400 Dh@RCC@X $APTEXT 19:37 
1 DK@SEI@r.1 $API EXT 6: 13 F 8: 3 F 19: 31 F 20:25 F 
1 DK@Sf:L@N $APTEXT 6: 9 6: 9 F 6: 13 F 6: 13 7:38 7:38 F 8: 3 F 8: 3 

19: 31 F 19: 31 20:25 F 20:25 
7 Dh@SEI (l,'P $APTEXT 6: 9 F 6: 9 6: 13 F 6: 13 7: 38 F 7:38 8: 3 F 8: 3 

19:31 F 19: 31 20:25 F 20:25 
0 DK@SEL@S $APTEXT 6: 9 6: 9 F 6: 13 F 6:13 7:38 7:38 F 8: 3 F 8: 3 

19:31 r 19: 31 20:25 F 20:25 
1 Dh@Srr@H $APTEXT 19 : 9 F 
1 DI<@SPF@N $APTEXT 19 : 9 F 19 9 
2 DK@SPF@P $APTEXT 19 : 9 F 19 9 
7 O"~@SPf()S $APTEXT 19 : 9 F 19 9 
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(25 ) 

711 Oh@SI'I(;X'r-, $Ap rEX r 19 : 8 r 
11 DI\GISI'I@N $APIEXI 19: 8 F 
60 DHllSI'I@1' $APIEXI 19 : 8 F 19: 8 

7 OI,OSI'IOS $AP1EXI 19 : 8 F 
1 nO(Jl) DI,@SI'I@X $APlEXl 19 : 8 

114 DI,Q r HOOf' $APTEXT 19:25 
37 D h@ I f'C@t-, $APfEXT 19 : 7 F 

') Dh@ r pc@r~ $APTEXT 19 : 7 F 19: 7 
60 llhQ r I'C@P $APIEXI 19 : 7 F 19 : 7 

2 Dh@ r I'C@S $APTEXl 19 : 7 F 19: 7 
37 DH? I yp@r, $AP I EX T 6: 6 7: 17 7 35 19 4 F 

5 DhQr ','/'@N $APIExr 6: 6 6: 6 F 7 17 7 17 F 7 35 7 35 F 19 4 F 19 II 

7 Dh@ r ) P@I' $APTEXT 6: 6 F 6: 6 7 17 F 7 17 7 35 F 7 35 19 4 F 19 I~ 

2 Dh@ I \'P@S $APTEXT 6: 6 6: 6 7 17 7 17 F 7 35 7 35 F 19 I~ F 19 4 
3 DI-,@lIPCt?!-' $APTEXT 19 : 5 r 
2 Dh@IJPct'N $APfEXT 19 : 5 I 19 : 5 

60 DI,@lIPCOP $APfEXT 19 : 5 F 19: 5 
II Dh@lJI'C@S $APTEXI 19: 5 F 19: 5 

377 DHl'\/CC~I!" $APfEXl 19:38 
10 OI,G'\/CC@tj $APfEXT 19:38 f 
55 DkQ\/CC@P $AP-J EXT 19:38 r 19:38 
10 Dh@\ICC@S $AP-J EX f 19:38 F 

177/100 Dh@iiCC@X $AP fEX f 19:38 
20 Df'@ACY@N $APTEXT 4: 18 F 
10 DP@AC'{@P $APTEXT I~ : 18 F 4: 18 

0 DP@AC'{@S $APTEXT 4: 18 F 
777 DP@ASL(i'H $AP1EXT 4: 17 F 

11 Dp@ASE@N $APTEXT 4: 17 F 
7 DI'@ASL@P $APT EX f II: 17 F II: 17 
7 DP@ASE@S $APJEXT 4: 17 F 

177000 [)P@ASl@>< $APfEXT 4: 17 
20 [) P@DC'{@N $AP1EXT 4: 16 F 

6 [)I'@()CY@P $APTEX I I~ : 16 F I~ : 16 
(J OPQ[)CY@S $APfEXI I~: 16 F 

771 DPQDSr@H $APTEXf I~ : 15 F 
11 lll'G'/)SL@H $APfEXI II: 15 F 

5 [JPQ()SE@P $AP I EXI 'I: 15 F I~ : 15 
7 DI'@!>SL@S $APJEXI II: 15 F 

177(JCH) D P@[)S~@;,< $APIEXf II: 15 
17 IJ I'@ 1 (lXCN, $APTEXl 'I : 111 F 

I, Df'@! I DX(;'t~ $APJEXI II: 111 F 
II [) 1'(111 (IX(·'1' $APTEXI II : 11/ r II : 1 LI 
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(26) 

lLt OPed I D><@S $APIEXI I~ : 111 r 
17 7760 OP@IDX@X $APTfXf It: 14 

1 1 OP@LT $AP1[Xf It: 4 
1 OP@SPf@H $APfEXf II: 13 F 
1 OP@S P r@r~ $APIEXf 4: 13 r II 13 
It OP@SPF@P $AP1EXT II: 1 3 F II 13 
0 DP@SI'I @S $APfEXf II: 1 3 F II 13 
0 OP@Sf' I@P $APTEXf 4: 12 
3 OSI\$DOIICJ $APTEXT 6: 8 7: 19 7:37 19 : 4 
OX E liB 3:21 0 4:22 

53 F$FIND $APTEXT 9: 30 
30 F $<;r'1 [f'1 $APl Ex f 9: 17 
20 F$r·1E;;G $APIEXT 20:22 
35 f$HeEf $APTEXT 5:36 6: 18 
L~6 F$f.10SR $APTEXl 10 : 2 
In F$,.,OSH $APTEXT 6:30 

7 f$PAUSE $APTEXT 7:28 11 : 16 17: 14 
52 F$RETIJHN $APTEXT 8: 10 
31 F$m·1EN $APTEXT 7: 5 20:23 

1 FS$NWAIT $APTEXT 10: 2 
0 f S$\·/A I T $APTEXf 6: 30 
3 I@INDXDII $APTEXT Lt: 14 
1 I@SP I HOII $APTEXf II: 13 19 : 9 
3 L8$00119 $APfEXT 3:24 19:20 

20 LB@DCB@N $AP1EXT 19:22 F 
5 L !3@OCB@P $APTEXT 19:22 F 19:22 
0 LB@OCB@S $AP1EXT 19:22 F 
6 LB@LE $AP1EXT 3:24 19: 15 19:23 

53 f.1B$00119 $APTEXT 6: 15 
53 NB$0()ll9S $APTEXT 6: 12 
12 f.1Ul@L f $APIExr 9: 3LI 9:42 

OX 0$0011') 9: 30 D 9:30 
ox 0$ I tWI)/19 1 : I~ 0 1 : II 
6 OV@Effl@P $AP I EXl 4:23 

17 OV@Nur·K?N $AP1EXf 1 : It 
1 OV@) YI'I}N $APIEXI 1 : II 

112 P1$BI'I\III $AI'TEXI 5: 18 
5U 1'1 $DD119 $AP I EX I 7: 2 
14 f'l$LOCAl $APIEXl 9: 18 
12 1'1 $tWLAY $APIEXT 9: 31 
15 PI $NOI'10S $APIEXl 5:37 6: 19 
52 RA$()[)11 () $APIExr 19: 33 
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( 21) 

52 HA$DD/IYS $APTEXI 19:29 
11 sr·1(!1 S wr~ $APIEXI 1 : II 

7 Sr'h)NlJr'10r~ $APfEXl 1 : 4 
0 Hl$er·l Ef.l $APTEXl 5: 16 
2 Tt-I$SSO $APIEXr 5:22 

20 rn@1 OP@N $APTEXT 5: 19 5 19 F 5:26 5:26 F 
5 1 He!' 1 OJ>@P $APIEXI 5: 19 F 5 19 5:26 F 5:26 
0 11-1010POS $APIEXT 5: 19 5 19 F 5:26 5:26 F 
ox HICS 3:22 0 5 15 

2() lr·m@H I@N $APrEXr 19:26 F 
2 f!.11{QH I@f' $APT[XI 19:26 F 19:26 
0 H1f{'JI{ les $APTEXT 19:26 F 

52 \-18 $ [)()/19 $AP1EXT 19: 311 
52 HHSlll)/19S $APTEXl 19:30 

SHIHOL QlJALIFIEH IS I NDDI19 

$CONSI 4: 13 D LI: 13 F L~: 13 LI: 14 D LI: lIt F 4: 11~ 4: 15 D LI: 15 F 
II: 15 LI: 16 D 4: 16 F 4: 16 4: 17 D 4: 17 F 4: 17 4: 18 0 
4: 18 F L~: 18 6:13 D 6: 13 F 6: 13 8 : 3 D 8: 3 F 8: 3 

19 : 4 D 19: It F 19 : 4 19: 5 D 19: 5 F 19 : 5 19: 6 D 19 : 6 F 
19: 6 19: 7 D 19: 7 F 19: 7 19 : 8 D 19 : 8 F 19: 8 19 : 9 D 
19: 9 F 19 : 9 19: 12 D 19: 12 F 19: 12 19: 13 D 19: 13 F 19: 13 
19:20 0 19:20 F 19:20 19: 31 D 19: 31 F 19: 31 20:25 D 20:25 F 
20:25 

It61 $nrCOH(; 2: 13 D 2: 13 F 2: 14 2: 14 0 2: 15 2: 15 D 2: 16 2: 16 D 
2: 17 2: 11 D 2: 18 2: 18 D 2: 18 F 2: 19 2: 19 D 2:20 
2:20 D 2:21 2:21 D 2:22 2:22 D 2:23 2:23 D 2:24 
2:24 D 2: 2L~ F 2:25 2:25 D 2:26 2:26 D 2:27 2:27 0 
2:28 2:28 [) 2:29 2:29 0 2:29 F 2:30 2:30 D 2:30 F 
2:31 2:31 D 2: 32 2:32 D 2:33 2:33 D 2: 3LI 2: 31~ 0 
2:35 2:35 0 2: 36 2:36 0 2:37 2:37 D 2: 38 2:38 0 
2:39 2: 39 D 2: L~O 2:40 0 2:41 2: It 1 0 2:42 2:42 0 
3 : 1 3 : 1 [) 3 : 2 3 : 2 D 3 : 3 3 : 3 D 3 : 4 3 : 4 0 
3 : 5 3 : 5 D 3 : 6 3 : 6 D 3 : 7 3 : 7 D 3 : 8 3 : 8 0 
3 : 9 3 : 9 D 3: 10 3: 1 n 0 3: 11 3 : 11 [) 3: 12 3: 12 0 
3: 12 F 5: 36 6: 18 6:30 7 : 5 7:28 7:28 F 8: 10 
9: 17 9: 30 10: 2 11 : 16 11 : 16 F 17: 1 L~ 17: 14 F 20:22 

20:22 20:23 
1 %Nf' 1 : II 2:30 D 

LI3!) %1' 1 : I~ 2:29 D 2: 30 7:28 r 7:28 11 : 16 F 11 : 16 17: 14 F 
17: 14 20:22 F 20:22 
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Qua I if i e r: I NDDlt9 (28) 

410 %Sl 2: 13 2: 14 D 4: 13 4: 14 It: 15 4: 16 It: 17 l~: 18 
5: 16 5: 19 5:22 5:26 5: 36 6: 2 6: 3 6: 6 
6: 9 6: 13 6: 18 6:22 6:25 6:26 6:27 6:28 
6:29 6: 3

'
• 6: 35 6: 36 7: 13 7: 14 7: 17 7:20 

7: 31 7:32 7:35 7:38 7: ln 8: 3 11 : 11 11:22 
11 : 26 11 : 27 13: 6 14:23 19: 4 19 : 5 19 : 6 19 : 7 
19 : 8 19: 9 19: 10 19: 11 19: 12 19: 13 19: 17 19: 18 
19: 19 19:20 19:22 19:26 19:31 19:37 19:38 19:39 
19:40 20:20 20:21 20:25 

411 %S2 2: 13 2: 15 D 
1112 %S3 2: 13 2: 16 D 
413 %S4 2: 13 2: 17 D 
414 %S5 2: 13 2: 18 D 
'.15 %T1 2: 19 D l~: 12 9: 19 20: 15 
416 %T2 2:20 D ,,: 12 9: 19 20: 15 
417 %13 2:21 D L.: 12 20: 15 
420 %TLI 2:22 D 
'.21 %l5 2:23 D 
L'22 %T6 2: 2L. D 
423 %Hl 2:25 D I. : 5 4: 10 4: 12 4:24 4:25 4:26 4:27 

4:39 It: L,O 5: 15 5: 16 5:22 5:34 5:36 6:23 
6:25 6:26 6:27 9: 17 9: 36 15 : 3 15 : 9 15: 10 

18:36 19: 2 19 : 3 19: 14 19: 15 19: 17 19: 18 19:21 
19:22 19:23 19:25 19:26 20: 17 20: 18 20: 19 20:20 

424 %H2 2:26 D 4 : 6 5: 17 5: 19 5:23 5:26 9: 17 9:37 
14: 15 l l.: 25 14:26 18:37 19: 15 19: 19 19:21 19:29 
19:33 19:37 19:39 

'.25 %\13 2:27 D 4: 7 9: 17 9: 38 15:27 15:38 15:39 16: 18 
16:31 16:32 18:39 18:40 18:41 19:30 19:34 19:38 
19:40 

426 %H4 2:28 D 16:22 16:28 
427 %\1'; 2:29 D 15 : 6 18: 10 
Lno Af.1AP 2:30 D It: 23 It: 25 4:27 
ltl'2 Bur 2:ltO D L, : 9 5: 14 5:20 5 27 5 33 6 21 6 22 

6:23 6:30 7: 4 7: 5 9 17 9 19 9 40 19 3 
19 : It 19 : 5 19 : 6 19: 7 19 8 19 9 19 10 19 11 
19: 12 19: 13 19: 14 19: 17 19 18 19 19 19 20 19 22 
19:25 19: 31 19:37 19:38 19 39 19 40 20 15 20 20 
20:22 20:23 ,,1.5 BUFL 3 : 1 D 6: 18 6 27 6: 36 

,.,~ I~ BUflJ 2: ll2 D 6: 18 6 26 6:35 
1406 CAT 11 : 28 11 : 32 13 42 D 
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Qua Ii fie r: I NO[)/II) ( ;' 1/ ) 

tL31 CHAN 2:31 0 I~: 29 4:39 5: 3 I: 2U f : I, 1 11 J: I I 
1 I : 1 7 12: ;?6 1·,; I j 18:38 18: Ill) 19: 1 I (): I i ;'\J~ 1(, 
20: 18 20: 2/1 

1257 CIIL 1m 7: 42 12:25 D 
10')6 CIII N I I 7:21 10: 16 0 
1711 ClltHIW 15: 9 17:30 18: 13 18:21 0 

4 CIINorr 3:25 0 20:20 
1/1')2 (;1 F I\f~ 10:25 11 : 1/1 12: 9 13:23 13:36 111: 17 I'): ? iJ 15: ;;() 

16:20 17: 10 17: 21 
1/1511 CUAI\A 15 : I~ 0 15: 11 

II CNVH 1 If N 3:27 0 II: 12 
453 CON 3 : 7 0 1():31 12:29 13:29 1I~: 23 15:35 1/.~ : i' l~ 17: 1/\ • 

18: 12 
tU6 COUNI 2: 36 0 II: 30 LI: 37 6: 1 6:37 7: 2 

2614 DIICNVI{ 1 4: 10 21: 26 0 
1~6() DCB 3: 12 D 6: 3 6: 6 6: 9 6: 13 6:22 (,: ~)B 6: 2') 

6: 3/1 6:35 6:36 7: 1 I~ 7: 17 7:20 7: 3;) 7: )1, 
7:38 7: 111 8: 3 20:25 

1157 01'1 3: 11 0 II: 9 4: 12 4: 13 II: 14 I, : 1 ') II: 1 (, II: 1 7 
4: 18 19: 10 

1/113 EHR 2:ln 0 10: 211 10:26 10:31 10:38 10:39 11 : 1 r) 11 : 19 
11:25 11 : 3 1 11 : 37 11:39 12: 1 U 1;?: :'9 12: Ji) 1?: 31 
12:35 12:37 13: II 13: 7 1 3 : 11 13: J:~ 13: ?'I lj:29 
13: 31 13:32 13: 110 14 : 1 1 II: 18 1'1 : ;) :! 14:3!J 111 : 31 
15: 14 15:30 15:35 15: 112 16: 1 16:?1 16: ~'B H): 35 
16:36 17: 11 17: 18 17:30 1/ : 31 17: :.i? 18: : II W: 19 
18:22 20: 15 

1 In 1 ERf<I-1Sr; 13: 41 1I~ : 2 0 
1151 G[tl 3 : 5 0 1 1 : 6 1 1 : 9 11 : 1 1 11 : ?2 15: :~ I 17:20 

11~ 7 /1 GU1[f{AI 11 : 18 15:26 0 
11176 GEN E f:AI rl 15:28 0 15: Illl 

715 GE1BUr 4: 8 5:39 9: 16 0 9: 39 18:42 20: 111 
1133 LAS] 2:33 0 I~: 28 II: 32 

?2 LllC'S/ 3: 211 D 18:35 19: 15 
II r)() I F I~ 3 : II 0 II: 4 5:38 9:17 9: 19 9 :3;) ~;\? ':J: 3/1 

18:35 20:13 20:,15 
II :\ 1 nCB 2:37 D II: 31 5:34 19 II 1 
11117 l-l0SI 3 : 3 [) 5: 3() 6:29 6 30 6:31 9: ~u ]( J: .. -'-
11146 r'IOSlJ 3 : 2 [) 5:36 6:28 6 30 6:31 9: 3(; 1 (l : ? 

235() r·ISGU 1 7: 31 18: 19 21 : 3 0 
23/ '1 f.1SCI 1 7: 18 18:?2 21 : 5 0 
?1111 1·15(;;' 111: 30 21 : 7 D 
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Qua I i fie r: I NDJ .'j (30) 

2LI27 NSG3 10:38 21 : 9 D 
2L147 ",SG ll 13: LIO 21 : 11 D 
2466 1·1SG5 1 Lt : 1 21:13 D 
2510 NSG6 15:42 16:35 21 : 15 D 
2532 I'1SGf 11 : 39 12:37 13: 13 17:32 21 : 17 D 
2553 1·1SG8 13: 31 21:19 D 
2573 '·ISG9 12:30 13 : 7 21: 21 D 

40 "1SGLEN 3:26 D 20: 13 
2260 MSGOlJT 10: 211 10:26 10:40 11 : 15 11 : 19 1,1: 25 11 : 31 11 : 38 

12: 10 12:32 12:36 13 : 4 13 : 8 13: 12 13: 2 Lt 13:33 
14 : 3 20: 12 D 

456 NE 3: 10 D 6: 12 6: 15 6: 18 6:25 6: 34 
432 NEXf 2: 32 D 4:27 4:28 4:33 4:34 
tlll1 NUH 2: 39 D 5:42 6: 1 6: 2 6:42 7: 11 7: 12 7: 13 

7:26 7:29 7:30 7:31 8: 8 
1414 READY 10:23 1 LI : l't D 
1416 RE".DYA 14: 16 D 1'-1: 27 
1351 RELEASE 11 : 41 12: 41 13:22 D 14 : 4 
1603 RESEI 11 : 35 12: 33 13 : 9 13:30 17 : 7 [) 

1605 RESETA 17 : 9 D 17:27 
753 RESIDENT 4:38 9:29 D 
45

'
• RETRY 3 : 8 D 10:21 10:33 10:34 11 : It 11 : 12 11 : 13 11:20 

17 : 8 17:25 17:26 
1 RTR$CLR 3:29 D 15 : 9 
5 R1R$HDY 3:30 D 111: 25 
2 RTR$HES 3:32 D 17:25 
5 H rR$SLC 3: 31 D 10:33 
5 RfH$STA 3:33 D 15: 38 16: 31 

1062 SELECT 10:22 D 10:35 
1535 SELSJAT 11 : 24 11: 30 13 : 3 16:17 D 
1537 SELSTAIA 16: 19 D 16:33 
1402 SEQOP 11 : 12 13:39 D 
1715 SETDCH It: 112 18: 311 D 

1155 SIZE 3 : 9 D 9:33 10: 2 
452 STAT 3 : 6 D 11 : 23 11:26 11:29 11 : 3; 13, 2 13 : 6 16:22 

16: 21t 16:3U 
1126 STAIUS 1 1 : 7 D 11 : 21 

LI3 ~) TE3LE 2:35 D II: 22 LI: 39 
170 lt TlnfOll1 18 : 7 18: 17 D 

11 110 rOUT 2:38 D 10: 3 19 26 
113'. TYPE 2: 311 D 4:34 4 36 19:28 

1661t \'/A I lON 10:29 12:27 13 27 14:21 15:33 1(.: 26 , ; 16 18: 3 D 
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( 1 ) 

() <mClC "0> OVEHLAY LISTO L I STO. Lt 

CO~IMENT 'Copyright (C) Cray Research, Inc., 1984' OVERLAY 
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()V(~ I' 1 8y I 1 STO Block: LI S10 Qua I if i e r: LISrO (2 ) 

6 <mClcro> REGDErS ,(PA,PB),(Sf,WD,HO,SZ,LN, IM,OV,DS,DT,DU,SU,YA,YB,YC,YD LISTO.5 
, , S P , MO, M P , DV ) LlSTO.6 

1110 %Sl EQUALS $REGORG $REG 3 
11 11 %S2 EQUALS $HEGORG $REG 3 
1112 %S3 EQUALS $REGOHG $REG 3 
1113 %SII EQUALS $REGORG $REG 3 
41 II %S5 EQUALS $HEGORG $REG 3 
I~ 15 %T1 EQUALS $REGORG $REG 3 
I~ 16 %12 EQUALS $REGORG $REG 3 
417 %T3 EQUALS $REGORG $REG 3 
420 %T4 EQUALS $HEGORG $REG 3 
1121 %T5 EQUALS $REGORG $REG 3 
1122 %16 EQUALS $REGOHG $REG 3 
1123 %W1 EQUALS $HEGORG $HEG 3 
1124 %W2 EQUALS $REGORG $REG 3 
1125 %\-13 EQUALS $REGORG $HEG 3 
426 %\-14 EQUALS $HEGOHG $REG 3 
427 %\-15 EQUALS $REGORG $REG 3 
1130 PA EQUALS $REGORG $REG 3 
431 PB EQUALS $HEGORG $REG 3 
1132 ST EQUALS $REGOHG $REG 3 
433 WD EQUALS $REGORG $HEG 3 
1134 HO EQUALS $HEGORG $REG 3 
435 SZ EQUALS $HEGOHG $REG 3 
1136 LN EQUALS $REGOHG $HEG 3 
1137 1M EQUALS $HEGORG $REG 3 
LillO OV EQUALS $HEGORG $REG 3 
LI41 DS EQUALS $REGOHG $REG 3 
/1112 DT EQUALS $HEGORG $REG 3 
I1 LI3 DU EQUALS $REGORG $REG 3 
/1114 SU EQUALS $REGORG $HEG 3 
/1 115 YA EQUALS $REGOHG $REG 3 
/1 116 YB EQUALS $HEGOHG $REG 3 
/1117 YC EQUALS $HEGOHG $REG 3 
1150 YD EQUALS $HEGORG $REG 3 
/151 SP EQUALS $REGORG $REG 3 
1152 r'10 EQUALS $HEGOHG $REG 3 
11~3 r'lP EQUALS $HEGOHG $HEG 3 
'1511 DV FQUALS $HFGOHG $REG 3 

EXT o $ f'-' AX LISTO.8 



I I S 10 
O"t'I'ld:>' I ISIO 

1()2 r$BSIZ 
26 r$ISIZ 

1 P$OVNUf-l 
') r$NAI-1E 

11 r$slzr: 
15 P$~10SU 
21 P$MOSL 

6 <macro> 
1'0 10327 L, 

41 <macro> 
() I 103225 

fll 0201~ 30 U2 It l,3 L, 

i? 011lUOO /()O(}')l? 11?20()() 
021~432 

(6 01U026 021,1130 
11J{) 07237 1l 
1111 020430 01211;?6 f)2/l lI3 11 
11)/' 012370 
If)') 020430 012()26 ()12026 

024434 
111 072363 
II? 01 UOtl!) ()21,i' 10) 

11/1 012 110 1 
II') () 7~!iIOO 
1 1 () 01CJ1!)2 1)21,1, )) 
1;)11 07?375 

L'I I) 1 IlI)(1() 1)?I,i,i,() 

Inp APr-1L 2.1(U5/1~)/87) Of/UG/81 11:~5:29 Page 298 
Block: LlSlO Qualifier: LlSTO (3) 

**********K*************************************************** 
* * * LISrO: Ut.i Ii ty * 
* 0 v e r' I a y to lis t K ern e I 0 v e r I a y S , n lIlIl b c r , S i z e. and B u f fer * 
* Mernor'yaddr'ess. Sent to expander ch<lnnel printer' * 
* * 
************************************************************** 

EQIJALS ()'66 .Printer buffer size 
EQUALS 0'22 · I mage size 
EQUALS 1 .Destination of Ovl num 
EQUALS D'') .NClme plClce 
EQUALS f)'9 .0v'l size 
EQUALS 0' 13 .MOS LIppe r 
EQUALS 0'17 .MOS lower 

OPEN IYPE=PHINT,MODE=ALPIIA,DCT=DV .OPEN PHINIEH 
P = ERRX. A # R$CMPT . IF ERROR ON OPEN 

GETMHI D'72.PA .Get a I ine pillS 4 parcels 
P = RETX. A # 0 .If not ava i lable 

-H- Move header info into buffer 
110 PA .Destination of data 
ST = LHDFR + R!%B .Start of move 

LN = r$ISIZ 
R = MOVE 
110 =- PA + P$ISIZ 
H :::: t-l0VE 
110 = PA + P$ISIZ + 

H = t-l0VE 
\-ID c-:: 0 
H = PR I N I 
H :-:: PH I NT 
\-ID ::.: P$BSIZ 
H = PH I N 1 

.Length of move 

.Move the data 

.Next image 

P$ISIZ .Third 

.Some blank space at top 

· Size 0 f P r i n t line i n pa rce I s 
· Print header 

* P r'uce s S ove r' I ClyS to O$t-'AX 
ov _C () • St<l r't at ze 1'0 

LISI0.9 
LISTO.1U 
LISrO.ll 
LISTO.12 
L SrO.13 
LSI O. lit 
L STO.15 
L S10.16 
L STO.17 
L SrO.18 
L S10.19 
L Slo.20 
L STO.21 
L S-I 0.22 
L STO.23 
L SI O. 21, 
L1STO.2 r) 

LIS10.26 
LISTO.27 
LISTO.28 
LISTO.29 
LISIO.30 
LISIO.31 
LISTO.32 
LISTO.33 
L I STO. 311 

LlSlO.35 
L I STO. 36 
LISTO.37 
LISIO.38 
LISTO.39 

LISIO.ltO 
LIS 10. 1,1 
LISTO.lt? 
LIS 10. LI3 
LIS10.4l~ 
L I STO.l,5 
LISTO.46 
LISIO.47 
L I STO.118 
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OVPI' I .1Y LI Sl 0 Block: LI STO Qua I if i e r: LI STO (it) 

L~3 NXTLINE * LlSTO.49 
123 o 11tOOO /020U1tO 02 1t451 SP 'H .Space f i I I buffer LlSTO.50 
126 0201130 (112102 012003 PB PA + P$BSIZ + 3 .Size of pri nt buffe r + MOS rd buffe r LISTO.51 

024431 
132 SPCLR ii, LI STO. 52 
132 020451 03 1t l131 ( PB) = SP · Store spaces L1STO.53 
13 Lt 027431 PB = PB - 1 .Done? L1STO.54 

135 020431 023 1130 107005 P = SPCLR, PB # PA LI STO. 55 
L STO.56 

M- PB is equal to PA L STO.57 
1/10 0100no 021t l137 1M = 0 · Image number L STO.58 
1112 NXTIMAG * L STO.59 
Ht2 <macro> FIND OV,MO,MP,SZ,TYPE=NUMBER .Find overlay, MOS addr, size L STO.60 
160 020lt 31 012()O1 fl24 1t41 OS = PB + P$OVNUM .Destination of ove r lay numbe r L STO.61 
163 020440 024 Lt l12 Of = OV L STO.62 
165 072210 R = DSUP · Conve rt, suppress leading '0' L STO.63 
166 020431 o 12U 11 02 11Lt 1t 1 OS = PB + P$S I ZE • Place for size in image L STO.64 
1 71 020435 005002 02,,11112 DT = SZ < 2 · Size in pa rce Is ( ret rned in ...... 0 rds) L STO.65 
1 711 072201 R == DSUP · Conve rt, suppress leading '0' L STO.66 
1 15 020431 012U15 02 L141,1 OS = PB + P$MOSU .MOS upper address L STO.67 
2U() 0201,52 021",LI2 Of = MO .MOS uppe r LISTO.68 
2u2 072173 R = OSUP LI STO. 69 
2113 020431 012U21 0244111 OS = PB + P$MOSL .MOS lo ...... er LI STO. 70 
2CJ6 020453 0241",2 OT = MP add ress LlSTO.71 
210 07217n R = CVRf • Conve rt to asc i i LlSTO.72 

LIS10.73 

* Read in the overlay name LI STO. 71t 
211 <mac 1'0> 140SR MO,MP,PA+D'68,1 • Read 4 pa rce I s LI STO. 75 
232 020431 012U05 U24441 OS PB + P$NAME · Place fo r name LISTO.76 
235 0201130 012104 021t LI42 OT = PA + 0'68 • Pick up add ress LISTO.77 
2 110 01000LI 02LIIIIL) OlJ = 4 .Max name size LISTO.78 
2112 MNOTON * LISTO.79 
2112 0304 112 () 3 LILI" 1 (OS) = (DT) .Move 2 cha rae te rs LISTO.80 
2 /11, 026LII11 OS = OS + 1 .Next 2 LISTO.81 
2 115 026442 OT - OT + 1 LISTO.82 
2 /16 0271t l13 OlJ .- DU - 1 LlSfO.83 
2111 0301,L,2 102003 P = MDNON, (01 ) = 0 • If ze roes, done LI STO.84 
251 020'I't3 107()1() P =: MNOrON, OlJ # 0 LISTO.85 
~HJ3 t>1DNON * LISTO.86 

* Str i p zero cha racte r; make space LISTO.87 
2~) 3 027,,111 DS OS - 1 · Last cha r. LI STO. 88 
;-")/1 1)301,lt 1 011117 021111

'
t 3 DU -- ([lS) & 177 LI STO.89 



I ISIO 
()V(~ II "y l I Sl 0 (' 

2fyl 
261 
?63 

~!63 
264 
265 

211 
214 
216 
217 
217 
300 
3112 

3113 
303 

3 (ll, 

304 
311, 
31 11 
33 l , 

331, 

3112 
3112 
362 
363 
36" 
-~ 71, 

') 
d20!f~43 1031103 
OlbO/lO ' 0351141 

026437 
026L"40 

'020'440 017000 
10261'3 
020437 0'13003 

'(yl0026 025431 
071134 

072216 
:o:toooo 0241t17 
'071157 

0722:12 

<macro> 

<an~cro> 

<macro> 

<ma-cro> 
107046 
0721"64 

<macro> 
07l0LtO 

/0110000 

102004 

EVEN 

NOTNXT 

ALLDN 

RETMEM 

RETX 

RElY 

ERRX 

P = EVlN, DU # 0 
('OS) = (OS} + 40 

'* 

lOP APML 2.1(U5/15/87) 
'\ Block: LISTO , 

.Add space ctwr. 

* Image done, see about more 
iM = 1M + 1 .Next image 
OV = OV'+ '1 .Next overlay 
P = ALtON, OV = O$MAX .Done? 

P = NOTNXI, 1M = 3 
: PH = P B . + ~p $ I S I Z 
'p = NXT IMAG 

* 
R = PR UH 
1M = 0 ; 
P NXTLINE 

* 
RPRlNT 

'* 

.No, print line? 
• Next i mage home 

• P r in t line 
.First image 
• Next line 

· Print a line 

UT/()6/el 11:55:29 
Qual ifier: LISTO 

f{[l:MEM PA .Release free memory 

* CLb'sf 'OCT=DV 
if 

RETURN 

* 
GE'TMEM 0 172, PA 
p= 'RtTX, A # 0 
R,= ERR~ 
RELMU1 PA 
:P =: R[TY 

.CLOSE PRINTER 

.Get memory 

.Allocated? 
. Error message 
.Put back memory 
.Return 

* DSUP: convert octal to asc i, suppress leading '0' s 
* CVRT: CO/lvert octal to asc i 
* Entr'y: OS = Destinat on, DT = data to convert 

Page 300 
(5 ) 

LIS r 0.90. 
LISrO.91 
LIS'10.92 
LlSTO.93 
LI STO. 9" 
L1SIO.95 
LISTO.96 
LISTO.91 
LISrO.98 

LISTO.99 
LISTO.100 
LlSTO.l0l 
LISIO.1()2 
LIS10.103 
LIS10.10L, 
LlSTO.l05 
LlS10.106 
LISTO.l07 
LISTO.108 
L STO.109 
L S10.110 
L STO.lll 
L STO.112 
L STO.113 
L STO.l1', 
L S10.115 
L STO. 116 
L STO.117 
L STO.118 
L S10.119 
L S10.120 
L STO.121 
L STO.122 
L STO.123 
L S10.12L, 
L STO.125 
L STO.126 
L STO.121 
LISTO.128 
LlS10.129 
LISTO.130 

) 



l I SIO 101' APML 2.1(05/15/87) 07/06/87 11: 55: c~} Page 303 
(8) 

OX %ACT Ivr 3: 18 D 3 18 
OX %B 1 : 4 D 3 26 7:25 
OX %EX 3: 18 D 3 18 3:21 D 3 21 L, 13 D 4 13 L,: 28 D 4:28 

5: 2'" D 5 24 5:26 D 5 26 5 28 D 5 28 5:32 D 5:32 
5:35 D 5 35 7: 16 D 7 16 7 30 D 7 30 

10 %GBLNU"" $APfEXT 2: 2 F 2 2 
lWO %GBLf{EG $APTEXT 2: 2 

50 F$CALI $APTEXf 3: 18 5:26 -,: 16 
6 F$CLSRH $APTEXT 5:26 

53 F$rlND $APTEXT 4: 13 
30 F$GNHl $APTEXT 3:21 5:32 
20 F$r'lESG $APTEXT 7:30 
46 F$f.10SH $APIEXT Ll: 28 
52 F$HElllHN $APTEXT 5:28 
31 F$Rr'lU~ $APIEXT 5:24 5:35 

3 F$HRl $APTEXT 7: 16 
0 FSSHAI r $APTEXT 4:28 
OX O$LISrO 1 : 4 D 1 : 4 
ox O$r·1AX 2: LI2 D 5: 9 
OX O$XCLS 5:26 D 5:26 
OX O$XOPN 3: 18 D 3: 18 

17 OV@NUr~@N $APTEXT 1 : 
" 1 OV@T'l'P@N $APTEXT 1 : L, 

0 R$Cr·1P I $API EX f 3: 19 7: 17 
11 Sr·l@FS rcm $APIEXT 1 : 4 

7 SN@NUt-1@N $APIEXI 1 : 4 
14 sr·l@HEG@P $APTEXT 3: 18 

0 XU$ALPHA $APIEXI 3: 18 
177777 XD$AN'( $APIEXT 3: 18 

50122 XD$PRINT $APTEXf 3: 18 
20 XD@OVI@N $APTEXT 7: 16 7 16 F 

3 XD@OVl@P $AP I EXT 7: 16 F 7 16 
0 XrX2JOVlOS $APrExl 7: 16 7 16 F 

SYf·1BOL qUAl I F I fR IS LISTO 

t!· 
L,O $$HO 3 18 D 3 18 

LI55 $nEGURG 2 2 D 2 2 r 2 3 2 3 0 2 L. 2 4 D 2 5 2 5 D 
2 6 2 6 [) 2 7 2 7 D 2 7 F 2 8 2 8 D 2 9 
2 9 D 2 10 2 10 D 2 11 2 11 0 2 12 2 12 D 2 13 
2 13 D 2 13 F 2 ll' 2 14 0 2 15 2 15 D 2 16 2 16 D 
2 11 2 1 7 0 2 18 2 18 0 2 18 F 2 19 2 19 0 2 20 

" 

'Il 



I , ~; , 0 lOP APML 2.1(()~/1~/81) 07/U6/81 11:~~:29 p(t~e 3UL~ 

Qua Ii fie r: LI S TO (9 ) 

2:2U 0 2:20 F 2:21 0 2:22 2:22 0 2:23 2:23 0 
2:24 2: 2 L, 0 2:2~ 2:25 0 2:26 2:26 0 2:27 2:27 0 
2:28 2:28 0 2:29 2:29 0 2:30 2: 30 0 2: 31 2:31 D 
2: 32 2: 32 0 2:33 2:33 0 2: 31, 2: 31~ 0 2:35 2:35 0 
2:36 2:36 0 2:37 2:37 D 2:38 2:38 0 2:39 2:39 0 
2:39 F 3: 18 3: 18 F 3:21 4: 13 4:28 ~:24 5:26 
5:26 F 5:28 5:32 5:35 7: 16 7: 16 F 7:30 7:30 F 

2 %NP 1 : I~ 2:20 [) 

430 %P 1 : 4 2: 18 0 2:20 3: 18 F 3: 18 5:26 F 5:26 7: 16 F 
7: 16 7:30 r 7:30 

410 %S 1 2: 2 2: 3 0 7: 16 
411 %S2 2: 2 2: 4 0 
l.,2 %S3 2: 2 2: 5 0 
413 %SI~ 2: 2 2: 6 0 
414 %S5 2: 2 2: 7 D 
415 % r 1 2: 8 [) 3: 18 5:26 7: 16 
416 %T2 2: 9 D 3: 18 
ttl 7 %T3 2: 10 D 3: 18 
1120 %T4 2: 11 [) 3: 18 
L121 %T5 2: 12 [) 

l122 %T6 2: 13 D 
423 %H1 2: 14 [) 

ll24 %\/2 2: 15 D 
ll25 %\-13 2: 16 0 
LI26 %\111 2: 17 D 
ll27 %\-1') 2: 18 0 
303 At LDN 5: 9 5: 19 [) 

L,OO CVRI 4:25 6: 5 [) 

402 cvn r I 6: l, 6: 6 D 
4,,1 DS 2:28 D I,: 14 4:17 4:2U 4:23 4:29 4:33 4: 31~ 

II : I~ 1 4: 1~2 5: 2 6: 21~ 6:27 6:30 6: 31 6:33 
6: 311 6:36 

375 DSIIP 4: 16 II: 19 II 22 6: 2 D 
11112 Dr 2:29 D 4: 15 II 18 4:21 4:24 II: 30 4:33 4:35 

4:37 6: 7 6 8 6: 11 6: 12 6: 13 6: 16 6: 17 
6: 18 

11 113 DU 2:30 D 4 31 4 36 4:38 II: 42 5: 1 
454 DV 2:39 0 3 18 F 3 18 5:26 7: 16 
5117 ERIn·\ 5:34 7 18 7 211 0 
6?() EHHHSG 7:25 7 35 D 
3112 [lU{X 3: 19 5 31 [) 

?63 [VIN 5: 1 5 3 D 



liS 1 () lOP APML 2.1(05/15/87) Ul/U6/87 11:55:2Y PHye 3U5 
qua Ii f i er: LISTO ( 10) 

t,3
'
4 HO 2:23 0 3:25 3:30 3:32 7: 2 7:27 

437 It-' 2:26 0 4: 11 5: 7 5: 11 5: 16 
572 Llm[n 3:26 7: 314 0 
436 LN 2:25 0 3:28 6: it2 7: 3 7:28 
253 f-IDNON I,: 37 I,: 39 0 
242 r,'NOT ON 4: 32 0 14: 38 
452 NO 2:37 0 Lt: 13 4:21 4:28 
474 t-'OVE 3:29 3: 31 3: 31t 6: It 1 0 7:29 
505 HOVEn 7 : 4 0 7: 9 
453 t·1P 2: 38 0 4: 13 Lt: 24 4:28 
277 NOINxr 5: 11 5: 14 0 
142 NXIIf.1AG it: 12 0 5:13 
123 NXT L,I NE 4: 1 0 5: 17 
440 OV 2:27 0 3:42 4: 13 I,: 15 5: 8 5: 9 
102 P$BSIZ 3: 10 0 3:38 4: 3 

26 P$ISIZ 3: 11 0 3:28 3:30 3:32 5: 12 
21 P$,.,OSL 3: 16 0 L,: 23 
15 P$f·l0SU 3: 15 0 ,,:20 
5 P$NM1[ 3: 13 0 4:29 
1 P$OVNUf.1 3: 12 0 14 : lI, 

11 P$SIZE 3: 14 0 4: 17 
430 PA 2: 19 0 3:21 3:25 3:30 3:32 Lt : 3 4 8 4:28 

Lt: 30 5:24 5:32 5:35 7: 16 7:27 7 30 
431 PB 2:20 0 'I: 3 4: 6 4: 7 4: 8 4: 14 4 17 4:20 

4:23 4:29 5: 12 
515 PRINl 3:36 3:37 3:39 5: 15 5:20 7: 15 0 
304 REH1Ff" 5:23 0 7: 19 
314 RETX 3:22 5:25 0 5:33 
334 RElY 5:27 0 5: 36 
451 SP 2:36 0 L,: 2 4: 6 
132 SPetR 4 : 5 0 4: 8 
Ln2 ST 2:21 0 3:26 7 : 1 7:25 
I,63 STOR 6:21 6:22 6:29 0 
,,66 srORl 6:25 6:32 0 
471 S rOIQ 6:28 6:35 0 
44LI SU 2:31 0 6: 3 6: 5 6:21 
435 Sl 2: 21, 0 L,: 13 4: 18 
433 \-10 2:22 0 3:35 3:38 7: 16 
L"'5 YA 2: 32 0 6: 7 6: 8 6: 12 6: 13 6: 17 6: 18 7 : 1 

7: 5 7 : 6 
i,L16 YB 2:33 [) 6: 19 6:22 6:30 7 : 2 7: 5 7: 7 
L,I,7 YC 2: 31, [) 6: lIt 6:25 6:33 7 : 3 7 : 8 7: 9 



I I S I 0 lOP APr'1L 2.1(W)/1~)/87) ()7/(J6/87 11:~)~):29 Paye 3u6 
Qua I i fie r: LIS TO ( 11 ) 

YD 2:35 D 6: 9 L 



I I SIP 

n <macro> OVERLAY 

COMMENT 

lOP APML 2.1(05/15/81) U1/06/87 11:55:30 Page 301 
( 1 ) 

LI STP LI STP.lt 

'Copyright (C) Cray Research, Inc., 1984' OVERLAY 



I I S If> 
U l/f > r - I :I:V I S I I' 

6 
't6 
II 1 
(j I 

I (J 

<IIWC 1'0> 

<macro> 
10331 11 

<macro> 
1U32

'
12 

n 1 () ( l()I J II 3 IIII .3 ( J 

1111) 
'I 1 1 
'112 
'113 
'11 11 
1115 
1116 
II 1 7 
112() 
'121 
It22 
'I;? 3 
11211 
1125 
1126 
1127 
113 () 
1131 
1132 
'133 
113 11 
1135 
436 
1131 
'1 110 
IILI1 

lOP APr"l 2.1(()5/15/8/) Ill/U6/8711:'J'J:3() Paye 308 
Bloc k: LIS r P Qua I i fie r: LIS T P ( 2 ) 

REGDErS , (PA), (LN, b, SR, SC, SD, PC, L~', DV) 
%S 1 EQUAl S $HE GORG 
%S2 EQUALS $HEGOHG 
%S3 EQUALS $I{EGOHG 
%SII EQUALS $HEGOHG 
%S5 EQUALS $HEGORG 
%T 1 EQUALS $HEGORG 
%12 EQUALS $HEGOHG 
% 13 EQUAl S $HEGOHG 
% 1/1 EQUALS $HEGORG 
%T5 EQUALS $HEGOHG 
% T6 [(lUALS $HEGOHG 
%\-11 EQUALS $HEGORG 
%\-12 EQUALS $HEGORG 
%\-13 EQUALS $REGORG 
%\-ILI EQUALS $HEGORG 
%\-15 EQUALS $HEGOHG 
PA EQUALS $HEGORG 
LN EQUALS $HEGOHG 
HO EQUALS $REGORG 
WD EQUALS $REGORG 
SR EQUALS $REGORG 
SC EQUALS $REGORG 
SO EQUALS $REGORG 
PC EQUALS $HEGOHG 
LM EQUALS $HEGORG 
DV EQUALS $REGORG 
******************************************** 
* 
* 
-H-

-H-

* 
* 

LISTP: Utility 

Overlay to I ist all the kernel halt codes on the expander 
channel printer 

******************************************** 

OPEN IYf'[::PRINr,MOOEc-ALPHA,OCl=OV .OPEN PRINTER 
P = NOTAVL, A # R$CMPT • IF NOT AVAILABLE 
GEHIEf" 0'32, PA .Get a I ine or memory + II parcels 
P = CLOSI, A # 0 . I I' no memory ()v() i lable 
( PA) -: n . C I ea r con t r'o I pa rce I 

LlSlP.5 
$HlL 
$REG 
$REG 
$REG 
$r~FG 
$f{[G 
$REG 
$H[G 
$HEG 
$HEG 
$I~EG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$HEG 
$REG 
$HEG 
$HEG 
$REG 
$REG 
$HEG 
$REG 
$REG 

LISTP.6 
LISlP.7 
LlSTP.8 
LISTP.9 
LlSTP.l0 
LISTP.ll 
LISTP.12 
LISTP.13 
LISTP.lLl 
LISTP.15 
LISTP.16 
LISTP.17 
LISTP.18 
LISIP.19 
LlSTP.20 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



LIS1P 
OVP.I'IClY LlSTP 

72 010000 024433 
74 072152 
75 072151 
76 020lno 012001 0241~32 

1 () 1 0 1L~000 /000lll,1 022000 
024440 

105 072111 
1 (16 0204 3 1 0 2114 3 3 
110 072136 
1 1 1 0 1 0000 02 II' ~ 3 3 
113 072133 

114 020430 012U01 024432 
117 014000 /000470 022000 

024l~40 
123 072073 
121-l 0204 31 02L~I~ 3 3 
126 072120 

127 014000 /000lt77 0241~34 
132 020000 022434 0211423 
135 030423 024437 

137 <macro> 
1l~2 020430 012001 021~l~32 
1l~5 026 lnll 
11,6 020000 0221,3 ll U241~23 
1 r) 1 020000 0321,2 3 ()21~1~4n 

1 ~) I ~ 0 2 0 I~ 3 7 0 1 1 1 () () I )( II> 0 0 2 
024l~23 

l()O 020437 0110 7() 004UO 3 
021t LI24 

1611 020l~23 022lt2l~ ()160UO 
/030060 031~lt32 

* 

* 

* 

* 

lOP APML 2.1(05/15/87) 07/06/87 11:55:30 Page 309 
Block: LISTP Qual ifier: LISTP (3) 

move title into buffer memory 

WD = 0 
R = PRINT 
R = PRINT 
ItO = PA + 1 
LM = TITLE + R!%B 

R = MOVE 
WD = LN 
R = PRINT 
WD = 0 
R = PR I NT 

.Do some spacing at top 

.Source of title 

.Move to buffer memory 

.Set print I ine length 

.Print the title 

.Skip down a line 

move header into buffer memory 

HO = PA + 1 
LM = HEADER + R!%B 

R = MOVE 
WO = LN 
R = PR I NT 

.Destination of data 

.Source of data 

.Move the data 

.Set length of print line 

. Print the line 

Print al I codes and text from table 

R!SR = PTABLE 
R!%W1 = R!%B + R!SR 
R! PC :-: (R!%Wl) 

$UNTIL (PC == PT$LAST) 
HO = PA + 1 
SR == SR + 1 

.Offset of table in overlay 

.Absolute address of table 

.First punt code 

. A I I P r' i n ted 
.Reset destination pointer 
.Point to local text address 

R!%Wl = R!%B + R!SR 
R!LM = R!%B + (R!%W1) .Set source pointer 

.First 2 digits to asci i 
R!PC & 0'700 < 2 fU%W1 

H!%W2 R!PC & 0'70 > 3 

(R!HO) = R!%Wl + R!%W2 + 'OO'H 

LISTP.21 
LlSTP.22 
LISTP.23 
LISTP.2L~ 
LISTP.25 
LISTP.26 
LISTP.27 
LI STP. 28 

LlSTP.29 
LlSTP.30 
LlSTP.31 
LISTP.32 
LlSTP.33 
LISTP.34 
LISTP.35 
LI STP. 36 
LlSTP.37 
LISTP.38 

LISTP.39 
LISTP.40 
LISTP.41 
L I STP .lt2 
L STP.43 
L STP.lt4 
L STP.45 
L STP.Lt6 
L STP.47 
L STP.L~8 
L STP.49 
L STP.50 
L STP.51 
L STP.52 
L STP.53 
L STP.54 
L STP.55 

LISTP.56 

LISTP.57 



l 1::-; II' 
(ll,; P 1'1 ;1~' IS r f' 

1 7 , 
1 7? 

L'. )() 
?ul 
21)? 
2(]5 

2{)6 
2U7 
;! 12 
2111 
21') 

216 
216 
2?O 
222 
2211 
22 L, 

227 
231 
232 

2 1,U 
21,2 
2 1,3 
21,4 
21,5 

?/I() 

;>11(i 
:-' fll 
2/6 
211 

~1261,32 
0201437 ()ll(IUI 
0160(10 /030(1 1,0 
026 1,32 
072015 
020431 () 1 ?( l()? 

07201,1 

02643L~ 
020000 0221134 
03()L,23 021,1,37 

<maclo> 
070101, 

020L,40 02L~113,) 

020432 021~1'36 
Olonoo 024 11') 1 

03U 1,35 lO3{)U2 
0301,3') 031~ 113 6 
026431 
0301435 Olllf? 
0100no 023 1,10 
01001,0 1l3 rjl136 
001000 
U26L,36 
026L,3,) 
071021 

<rn<1 C I ()~. 
lU3U()2 ()I)I()!I(1 

lJ 7200;! 
07f11l;>? 

UU?Ul0 
(13 1"432 

(1?IIL'33 

()21IL~2 3 

(jlllOOO 

u24 L,10 
11)3004 

* 
MOVE 

MOVEM 

INCR 

* 
* 
PHINI 

lOP APML 2.1(U~/I')/87) UI/UG/57 11:1)'):30 Paqe 31() 
Block: LISTP Qual ifier: LISrp (4) 

110 -= 110 + 1 .Account for' first parcel 
(110) :::: PC & 7<10 + '0 III .Convert thir'd digit to asci i 

110 :..: 110 + 
H = f.l0VE 
WO = LN + 2 
R -:: PR I NI 

SR := SR + 1 
R!%Wl= R!%B + R!SR 
FU PC co (R! %\11 ) 
SENOr I L 
P -= RETME.M 

· Account fa r second pel rce I 
.Move to destination 
· Set length of print line 
· PI' i nt the line 

.Next table entry 

.Next punt code 

.AI I done 

MOVE: Move datel from LM to HO unti I nul I parcel 

SC 
SO 
LN 

* 

LM 
110 
o 

• SOli rce 
.Oestination 
· In it i el I i ze pa rce I COUll t 

EX I r, (SC) = 0 . Ex i t if ttl is pa rce lis nu I I 
( SO) :.= (SC) . Move a pa rce I 
LN = LN + 1 .Keep track of peHcels moved 
P = INCR, 0 # (SC) & 177 .Add asci i space on nul I byte 

(SO) ~ (SO) + 040 
EX IT 
SO = SO + . Increlilent dest parcel address 
SC = SC + . Inc rement sou rce pa rce I add I' 
P -= MOVEM 

PHINT: Print I ine on PRO. If WO = ll, print a blank I ine else 
WO has buffer' size. 

* 
\~R II f OC1=-OV. BUF::: PA, LNG=WO .WRITE 1 LINE 
EX 11, A = R$Cr'lPT 
R ::: PH 1 [1m 
P = RET MLI'l 

. IF NO ERRon 
.Send mess<1ge to CRT 
.Return memor'y 

PRHRR: put out en'or message 

LISIP.58 
LISTP.59 

L STP.60 
L STP.61 
L STP.62 
L STP.63 
L SIP.6 11 
L STP.65 
L STP.66 
L SIP.61 
L SIP.68 
L S1P.69 
L STP.70 
L S1P.71 
L STP.72 
L S1P.73 
L S 1 P. 7 I, 
L STP.75 
L STP.16 
L STP.77 
L Srp.78 
LlSlP.79 
LISTP.80 
LISTP.81 

L STP.82 
L STP.83 
L S T P. 8 /4 
L STP.85 
L Srp.86 
L S1 P.87 
L STP.88 
L S1P.89 
L Srp.90 
L STP.91 
L STP.92 
L SIP.93 
L STP.9 L! 
L S1P.95 
L STP.96 
L STP.97 



[ISIP 
Over'lay LISTP 

3UU 
300 

3u4 
306 
307 
3~0 

321 
321 
331 
331 

362 
362 
1102 
IW3 
IIUIl 
I~ lit 

1115 
1140 
11111 
1170 

477 
5!J1 
')1l3 

014000 /OOOlt 1 ') 
024440 
020430 0241.32 
073070 

<1l111C ro> 
001000 

<mllcro> 

<mllc ro> 

<mac 1'0> 
<maCt'o> 

<macro> 

<mac 1'0> 
107051 
073103 

<macro> 
071063 

000000 

oooono 
000001 
000002 

000677 
oou 7~~11 
n007 117 

()22000 
PRTERR 

* 
RETMEM 

CLOSE 

NOTAVL 

ERRMSG 

f I TLE 
HEADER 

* 
* 
* 
* 
PTABLE 
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Block: LISTP Qual ifier: LlSfP (5) 

* LM = ERRMSG + R!%B .Error message source 

HO = PA 
R = MOVE 
MSG PA 
EXI T 

.Destination 

.Move to buffer memory 

.Send to CRT 

.Return 

BETMEM: return acqui red memory 

* 
RELMEM PA 
* 
$IF (DV # 0) 

CLOSE DCT=DV 
$ENDIF 

RETURN 

* GETMEM D'32,R!PA 

.Release memory 

. If device al located 

.Close printer 

.Beat feet outa here 

.Allocllte a buffer 

.»»> 0 

.««< 0 

P = CLOSE, A # 0 . If no memory avai lable 
R = PRTERR 
RELMEM PA .Return memory 
P = CLOSE 

'PRINTER ERROR OR PRINTER UNAVAILABLE' 
o , KERNEL HALT (PUNT) CODES' 
'CODE MEANING' 

The fol lowing table is structured in parcels with the first 
parcel containing PUNT code as defined in AP$TEXT. The 
next contiguolls par'cel contains ttte local text addr'ess. Ttw 
last entry in the table must always be PT$LAST. 

PDAIA 
PDATA 
PDATA 

PI$IIUH,HUH 
PI $MU.,ER, MEMER 
PT$START,START 

LISTP.98 
LISTP.99 
LISTP.l00 

LlSTP.l01 
LISTP.102 
LISTP.l03 
LISTP.l04 
LISTP.l05 
LISTP.l06 
LISTP.l07 
LISTP.f08 
LISTP.109 
LISTP.l10 
LISTP.lll 

$IF 
LISTP.112 
LISTP.113 

$ENDIF 
LISTP.114 
LISTP.115 
LlSfP.116 
LISTP.117 
LISTP.118 
L1STP.119 
LISTP.120 
LISTP.121 
L1STP.122 
L STP.123 
L STP.124 
L STP.125 
L STP.126 
L S1P.127 
L STP.128 
L STP.129 
L STP.130 
L STP.131 
L STP.132 
L STP.133 
L STP.134 
L STP.135 
L STP.136 
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() \' t' t' I il;-" I IS r I' Block: LISTP Qua I ifier: LISTP (6 ) 

~) (J ,lOOOu3 ()(j 1()Ul PDA1A P l$r·lOS, I L S fP. 13 
') ( , 7 OOllOOl1 O()W25 POAIA PI$HISP,~II~P L STP.138 
[) 1 1 000U05 () (ll () ') 3 PDAIA Pf$CRAY,CHAY I STP.139 
[) 1 3 UOllULl6 UUl (Ill; PDAIA PI$DISK,DISK L Sf P. 1 LI() 

[)11) UOO()(ll UO 11 ;?3 I'DA(A PI$EXECO,EXECO L STP.l/ll 
r) 11 OOOOlU O()11!lo PIJAIA PI$CLOBU,CLOBO L SIP.l/12 
:)21 oono 11 001173 PDATA pr$ACCUM,ACCUM L S1P.1113 
':>? 3 OU()OI2 00123() POAfA P1$NOLAY,NOLAY L Sf P. 111/1 
');' ') 000013 O() 124LI PDAIA P1$STACK,STACK L S T P. 1115 
[)? 7 000014 OU1261 PDAIA Pl$LOCAL,LOCAL L S1 P. 1116 
') 3 1 000015 001311 PDAIA pr$NOMOS,NOMOS L ST P. 1117 
533 000016 O()1336 PDATA P ($r'IAP, MAP L SfP.1L18 
I):F) ooon17 00136(1 PDATA PT$CONFG,CONFG L STP.l lt9 
537 000020 0011103 PDATA P1 $r-1SGCH , MSGCH L STP.150 
[) II 1 00(1021 001 1132 PDAfA P I$Sf'o1DSZ, SMOSZ L SIP.151 
')113 000022 OOJlt61 PDATA PT$BADAD,BADAD LISTP.152 
5115 000u23 001500 PDA(A pr$BADPR,BADPR L SIP.153 
[)lll 0()002l~ 001525 PDA1A P-($KILL,KllL L STP.151~ 
51) 1 000025 001S ItS POAfA PT$LOSP,LOSP L SIP.155 
[) ') 3 OU0026 001513 POAIA I'I$BLOCK,BLOCK L S1P.156 
')')5 OUOOIIO 001612 POAfA P1$BNCHE,BMCHE L S1P.157 
r) [) 7 OOOU Lll 001635 POAJA PI $Bt'1DE, BMDE L STP.158 
5(11 QU(JOI~2 001656 PDATA PI $Bt1S 10, BMS I 0 L Srp.159 
563 ClOOOlllt no 167/' PDATA P r$BNDAT , Btv1DAT L STP.160 
[YO') O()UU50 001 1 ILl PDAIA P ( $[)DLI9 , DDlt 9 L STP.161 
567 000051 001 731 PDA1A P1$NODBG,NODBG L STP.162 
5/1 000052 no 1 750 PDArA PI $BMHQ, Bf'olRQ L STP.163 
')/3 onon53 001773 PDATA Pl$HSLA,HSLA L SfP.164 
')75 000054 002023 POA1A pr$IOLEN,IOLEN L STP.165 
50 00005') OU2n l12 PDATA PT $NOIISP, NOHS P L STP.166 
(i() 1 000056 002(170 PDAIA pr$NACT,NACT L STP.167 
6u3 000057 002114 POAfA PI$BNDAL,BMDAL L SIP.168 
0(15 IlOU060 OU2136 PDATA P1 $BDEl1C, BDENC L STP.169 
G(17 OOOu61 (lU21,)(1 PDATA PI$BKSR,BKSR L STP.170 
611 ()()()O62 O()2111 PDA(A PI $ I KSR, I KSH L srp.171 
613 noun63 00221 1 PDAfA P1$BKSRP,BKSRP L STP.172 
015 ()()()U611 (J(J2? 311 POAIA PJ$BDEV,BDEV L STP.173 
61 I ()( HH 16~) ()()22')'J PDAJA PI$BIOP,BIOP L SIP.174 
(i? 1 ()()llu66 0()2306 PDArA Pl$QFULL,QFULL L STP.175 
{);, 3 ()()()() 6 7 ()O2321 PDAIA PI$IOAOO,IOADO L STP.176 
()~')') O()OO70 O1l231,1 POAIA PI $S!vIER, SMER L STP.177 
();, 7 (1(Jlln 7 1 Of) 2'~ II I POA1A P1 $1t'ISP, Lf'olSP L STP.178 



LISI" 
o v P r' I ,1 Y LIS 1 P 

631 
633 
635 
637 
61t 1 
6113 
6115 
6117 
651 
653 
6~)5 
657 
661 
663 
665 
667 
671 
673 
675 

677 
724 
71t 7 

1001 
ln25 
1053 
107S 
1123 
11116 
11 73 
1230 
121111 
1267 
1 311 
1336 
1360 
llW3 
i 1132 
11161 
1500 
1525 
15 115 

000072 
000073 
00007 tl 
000075 
000076 
000077 
000100 
000101 
000102 
000103 
000104 
000105 
000106 
000107 
000110 
000111 
000112 
000113 
000116 

002366 
0021106 
0021125 
00211't2 
0021t5 1t 
002474 
002502 
002531 
002563 
0()26Ull 
002615 
002635 
002655 
002666 
002706 
002725 
002 71t 7 
002776 
oooono 

IIUH 
MEfvlER 
START 
MOS 
HISP 
CRAY 
DISk 
EXECO 
CLOBO 
ACCUM 
NOLAY 
STACK 
LOCAL 
NONOS 
NAP 
CONFG 
fvlSGCII 
Sfv1DSZ 
BADAD 
BADPR 
kiLL 
LOSP 
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Block: L1STP Qual ifier': L1STP (7) 

PDAIA 
PDATA 
PDATA 
PDATA 
PDATA 
POATA 
PDATA 
PDATA 
PDATA 
PDAIA 
PDATA 
PDA1A 
PDAfA 
PDA1A 
PDAIA 
PDA1A 
PDATA 
PDATA 
PDATA 

PT$BOVL, BOVL 
Pl$LMCER,LMCER 
PT$U-1REL, LMREL 
Pl$f3DIOP,BDIOP 
PT$UXINT,UXINT 
PT$DISKE,DISKE 
Pl$ANAP,AMAP 
Pl$ONAX.ONAX 
PT$INIT,INIT 
PI$MOSC,MOSC 
Pl$OVLSZ,OVLSZ 
PT$EOF,EOF 
PI$XSOV,XSOV 
PT$DEV,DEV 
PT$SSD,SSD 
Pl$NOSSD,NOSSD 
PT$BPATH.BPATH 
PI$BAD1M,BADTM 
PT$LAST,O .AI I entries must precede this 

, No error code specified on $PUNTIF macro' 
, Local memory error (always HARDWARE)' 
, Buffer memory error on deadstart (always HARDWARE)' 
, Buffer memory error (always HARDWARE)' 
, High-speed channel error (always HARDWARE)' 
, Inva I id message received from CPU' 
, Invalid parameter in disk request from CPU' 
, Program was executing at location 0' 
, toca I memo ry I oca t ion 0 wa s ove rwr it ten' 
, Undefined message received on lOP communication channel' 
, Overlay does not exist' 
, Station stack overflow or underflow' 
, Local memory buffer not avai lable' 
, Buffer menrory disk buffer not available' 
, Illva lid I oca I btl ffe r re lea se ca I I ' 
, Buffer memory incorrectly configured' 
, lOP message channels incorrectly configured' 
, SMOD is too I a rge fo r a rea on buffe r memo ry' 
, Illva lid loca I memory address' 
, Illega I interrupt program sequence code' 
, Stop request received from CPU' 
, Low-speed channel error (always HARDWARE)' 

L STP.179 
L STP.180 
L STP.181 
L STP.182 
L STP.183 
L STP.184 
L STP.185 
L STP.186 
L STP.187 
L STP.188 
L STP.189 
L STP.190 
L STP.191 
L STP.192 
L STP.193 
L S1 P. 19 tt 
L STP.195 
L STP.196 
L STP.197 
L STP.198 
l STP.199 
L STP.200 
L Srp.201 
L STP.202 
L STP.203 
L STP.204 
L STP.205 
L Srp.206 
L STP.207 
L SlP.208 
L STP.209 
L STP.210 
L STP.211 
L ST P. 212 
L STP.213 
L STP.214 
L STP.215 
L STP.216 
L STP.217 
L STP.218 
L STP.219 
L STP.220 



I lSI!' 
O\,p I' lelY IS 11' 

1 l) i i BLOCK 
1612 BHCHE 
163") BtvlDE 
Il)1)6 BMSIO 
16/ 11 BHDAT 
1 7 1 II 00119 
I 731 NOOBG 
11')0 Br-mQ 
1173 HSLA 
2(l~) 3 10LEN 
2()/12 NOIISP 
('( Il (l NACT 
;! 1 14 BMDAL 
2136 BOENC 
21 f)() BKSR 
21 11 IKSR 
221 1 BKSRP 
223 11 BOEV 
22r)") BIOP 
23()6 QFULL 
23?1 10AOO 
23 1/1 Sr-IER 
2311 7 LHSP 
23b6 BOVL 
2111i6 LtvlCEH 
211;) ~) LHHEL 
211112 BDIOP 
211')11 lJXINT 
211 (' II OISKE 
;JI)( 12 At-1AP 
?'J") 1 or·IAX 
2')(, ) INIT 
?b()U r-l0SC 
;!6 1 5 OVLSZ 
:'& 3 ") Ear 
;.-> () ") ~) XSOV 
?()/ ,(j OEV 
? i( )() SSO 
;' i;' ") NOSSD 
(> /11 I BPAlll 
~' I 16 BAD'N 
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Block: LISTP Qual ifier: LISTP (8) 

, B I 0 c k r II lin b e r v Cl Ii 0 n t r Cl p , 
, Blocl, r-lux interrupt processor error' 
, BHd CRW Clddress in device tClble' 
, Block mux stClrt I/O error' 
, Block Mux configurCltion error' 
, 0049 disk software error' 
, The debugger WClS not loaded' 
, Bad buffer memory ClllocCltion request' 
, BCld 10CClI memory Clddress on hi speed I/O cal I' 

InVClI id I/O length specified' 
, No hi speed channel configured for request' 

I I legClI Clctivity activation requested' 
, Buffer memory OAL qlleue exhausted' 
, I I I egfl I Demon ca I I ' 
, Undefined kernel service request' 

Illegal kernel service request' 
, BCld kernel service request pClrClmeter' 
, Requested device not configured' 

Illegal 10,P requested on kernel service request' 
, Requested queue full' 

IllegClI I/O address specified' 
, SNOO erTor' 
, Local memory space exhausted' 
, IIIe9ClI overlay load requested' 
, Corrupted local memory chain' 
, Bad lOCAl memory releClse' 
, Bad I/O parameter' 
, Unexpected interrupt received' 
, 0 i s k e r ro r' 
, ANAP not ClvCli IClbie for system initial ization' 
, IIIeg81 overlay number read during initial ization' 

lOP i nit i Cl liz Cl t ion e r 1'0 r ' 
, folOS configuration error' 
, Overlay too large for loading' 
, P remCl tu re ta pe EOF encoun te red' 
, Exit stack fcwlt' 

I I legal device type configured' 
, SSD tligll speed ctiClnnel error' 
, No SSO twckdoor channel configur'ed' 
, lIigh speed path to target memory not defined' 

I I legal target memory type' 
END 

LISTP.22. 
LISTP.222 
LISTP.223 
LISTP.221~ 
LISTP.225 
LISTP.226 
LISTP.227 
LISfP.228 
LISTP.229 
LISIP.230 
LISTP.231 
LISTP.232 
LISTP.233 
LIS T P. 2311 
LlSrp.235 
LISTP.236 
LISTP.237 
LISTP.238 
LISIP.239 
LISTP.240 
LIST P. 2/11 
LISTP.2LI2 
LISTP.2 113 
L STP.21111 
L S T P. 2 /15 
L SlP.2 l 16 
L S1 P.2 IO 
L STP.248 
L STP.2 LI9 
L Srp.250 
L STP.251 
L STP.252 
L STP.253 
L STP.2511 
L STP.255 
L STP. 256 
L STP.257 
L STP.258 
L STP.259 
L STP.260 
L STP.261 
L STP.262 
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(9) 

OX %ACTIVE 2:38 0 2 38 
OX %B 1 : 4 D 3 8 3: 19 3 28 3 34 3 35 4 10 5 3 
OX %EX 2: 38 0 2 38 2:40 0 2 40 4 37 0 4 37 5 7 0 5 7 

5: 13 0 5 13 5:17 0 5 17 5 20 0 5 20 5 23 0 5 23 
5:26 0 5 26 

10 %GBLNUr·l $APTEXT 2: 1 F 2 1 
ItOO %GBLREG $APTEXT 2: 1 

50 F$CALL $APTEXT 2:38 ": 3 7 5: 17 
6 F$CLSHH $APTEXT 5: 17 

30 F$eI'IHI $APTEXl 2:1,0 5:23 
20 F $I'IESG $APTEXT 5: 7 
52 F$HEllJI<N $APTEXT 5:20 
31 F$Ht-1P-1 $APTEXT 5: 13 5:26 

3 F$HHI $APTEXT I,: 37 
ox O$LISTP 1 : 4 0 1 4 
OX O$XCLS 5: 11 0 5 17 
OX O$XOPN 2:38 0 2 38 

17 OV@NUr·1GN $APTEXT 1 : 4 
1 OV(nYPor~ $APIEXT 1 : Lt 

11 PT$ACClH·l $API EXT 6: 7 0 
100 PT$M1AP $APTEXT 7: 7 0 

22 PT$BADAD $APTEXT 6: 16 0 
23 PT$BADPH $APTEXT 6: 17 0 

11 3 PT$BAD 11'1 $APTEXT 7: 18 0 
60 PT$B[)U1C $APTEXT 6:33 0 
64 PT$B[)LV $APIEXT 6:37 0 
75 Pl$BDIOP $APTEXT 7: 4 0 
65 Pl$BIOP $APTEXl 6: 38 D 
61 PT$BhSH $APTEXT 6: 34 0 
63 PT$BLSRP $APTE-XT 6: 36 0 
26 PT$BLOCh $APTEXT 6:20 0 
ItO PT$Bf.1CHf $APTEXl 6:21 0 
57 P T $Br-1[)AL $APTEXT 6:32 0 
It4 1'1 $BI1DA I $APIEXT 6: 2 1t 0 
41 PI $Bf.1[) [ $AP I EX 1 6:22 0 
1- ') 
J<-- pT$8rmQ $APILXT 6:27 D 
li2 Pl$BI-ISIO $AI'IEXI 6:23 D 
-72 PT$BOVl $AP f EX r 7: 1 D 

112 PI $£WA III $APfrXr 7: 1l 0 
10 Pl$ClO130 $APTEXl 6: 6 D 
1 7 Pf$CONFG $APIEXT 6: 13 0 

5 P.I $CHAY $APTEXT 6: 3 D 
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( 10) 

50 PI $()(JIP) $APTEXI 6:25 [) 

107 PI$DIV $APIEXI 7: lIt D 
6 pr$UISh $APIlXT 6: It [) 

77 PI$DISU $APTEXI 7: 6 D 
105 rl$LOI $APTEXI 7: 12 0 

7 PI$L\LCfl $APIEXI 6: 5 D 
4 Pl$IIISf' $APTEXT 6: 2 D 

53 PI $IISl/\ $APTEXI 6:28 D 
() PI$lIlllI $APTEXI 5: LtO D 

62 P r $ I kSI\ $APIEXT 6:35 D 
102 PI $ I N I I $APTEXI 7 : 9 [) 

67 PI $ IOI\[l[) $APIEXI 6:40 D 
5/t PI $ I PI I N $APIEXT 6:29 D 
2 /t PI$hIU $APTEXT 6: 18 [) 

116 Pl$IASI $APrEXT 3: 31 7: 19 [) 

73 PI$lHCEf\ $APTEXT 7 : 2 D 
71t P-l $1 r·m El $APTEXT 7 : 3 D 
71 PI $1 r'lSf' $APTEXT 6:42 D 
14 PT$LOCAL $APIEXT 6: 10 D 
25 PT$lOSP $APIEXI 6: 19 [) 

16 PI $rtL\p $APIEXI 6: 12 D 
1 PT$nU1fH $APTEXT 5: It 1 D 
3 PT$rl0S $APTEXI 6: 1 D 

103 PT$noSC $AP IEXT 7: 10 D 
20 PI $r·1S(;CII $APrEXT 6: 1'. D 
56 PI$r~ACI $APTEXT 6:31 D 
51 PT $tlOlll3G $APTEXT 6:26 D 
55 PI$rWHSP $APTEXT 6: 30 D 
12 PI $rwi AY $APT EXI 6: 8 D 
15 P I $r~or'10S $APIEXT 6: 11 D 

1 1 1 PT$twSSn $AP1EXT 7: 16 D 
101 1'1 $Ot·1AX $APTEXT 7: 8 0 
10It Pl$OVI S/ $APTEXT 7: 11 0 
66 PI$QfllLL $APTEXT 6: 39 0 
21 PI Ssr·ll)~-;l $APIEXI 6: 15 [) 

IU 1'1 Ssr'lIH $API£Xl 6: 1.1 () 

11l! f'1$SSD $APrEXI 7: 15 D 
13 PI$SIACI- $AP1EXI 6: 9 D 

2 PISS I /\1·: I $APTrxl 5: 112 0 
16 1'1 $U/, I tIl $API[XI 7 : 5 D 

l!l6 PI S><SOV $APIExr 7: 13 0 
() nsCfW f $APlrxr 2:39 It: 38 
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( 11 ) 

11 Sr·IlH S I ~~N $AP1EXT 1 : II 
7 Sr·10NUr·l@N $APTEXT 1 : LI 

14 Sr·l@REG@P $APTEXT 2: 38 
0 XD$ALPIIA $APrEXr 2:38 

177777 XD$ANY $APIEXr 2:38 
50122 XD$PHINI $APTEXT 2:38 

20 XD@OVL@N $APl EX r II: 37 LI 37 F 
3 XD@OVL@P $APTEXl LI: 37 F LI 37 
0 XD@OVL0'S $APIEXT 4:37 4 37 F 

SYMBOL QUALIFIER IS LI STP 

25 $$RO 2:38 0 2: 38 
4112 $REGOI~G 2: 1 0 2: 1 F 2: 2 2: 2 [) 2: 3 2: 3 0 2: 4 2: LI 0 

2: 5 2: 5 0 2: 6 2: 6 0 2: 6 F 2: 7 2: 7 D 2: 8 
2: 8 0 2: 9 2: 9 0 2: 10 2: 10 0 2: 11 2: 11 0 2: 12 
2: 12 0 2: 12 F 2: 13 2: 13 0 2: 14 2: 1 LI [) 2: 15 2: 15 0 
2: 16 2: 16 D 2: 17 2:17 0 2:17 F 2: 18 2: 18 D 2: 18 F 
2: 19 2: 19 0 2:20 2:20 0 2:21 2:21 0 2:22 2:22 0 
2:23 2:23 0 2:24 2:24 0 2:25 2:25 0 2:26 2:26 0 
2:27 2:27 0 2:27 F 2:38 2:38 F 2:40 4:37 LI: 37 F 
5: 7 5: 7 F 5: 13 5: 17 5: 17 F 5:20 5:23 5:26 

1 %NP 1 : II 2: 18 [) 

430 %P 1 : 4 2: 17 0 2: 18 2:38 F 2:38 4:37 F 4:37 5: 7 F 
5: 7 5: 17 F 5: 17 

410 %Sl 2: 1 2: 2 0 4:25 4:26 4: 37 
LI 11 %S2 2: 1 2: 3 0 
412 %S3 2: 1 2: LI 0 
413 %SII 2: 1 2: 5 0 
414 %S5 2: 1 2: 6 0 
LI15 %T1 2: 7 0 2:38 LI: 37 5: 17 
1116 %T2 2: 8 D 2:38 
LI17 %13 2: 9 0 2:38 
420 %Jtl 2: 10 [) 2:38 
421 %15 2: 11 [) 

L~22 %16 2: 12 0 
LI23 ?/,,\/1 2: 13 D 3:28 3:29 3: 311 3:35 3:37 3:41 LI: 10 

4: 11 
LI2LI %\-12 2: 14 0 3:39 3: Lll 
1125 %\13 2: 15 D 
426 %\111 2: 16 [) 

1127 %\-1') 2: 17 0 
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Qua Ii fie r: LISTP (12 ) 

1173 ACCIH·1 6 7 D 7:3() D 
2502 M1AP 7 7 D 8:30 D 
1461 BADAU 6 16 D 7:39 D 
15UO BAll f'r~ 6 17 () 7: I~O D 
2716 BAD I 1·1 7 18 D 8: III D 
2136 BDfHC 6:33 D 8: 1/1 D 
2231~ BDIV 6:37 D 8: 18 D 
2442 BIJIOI' 7 : I~ D 8:27 D 
22rj ~) BIOP 6:38 D 8: 19 D 
215U Bhsn 6: 31t D 8: 15 D 
2211 BhSHP 6: 36 D 8: 17 0 
1573 BLOCh 6:20 0 8: 1 0 
1612 Bt-ICI\[ 6:21 D 8: 2 D 
21 lit BI·1f),ll,L 6:32 () 8: 13 D 
1614 I:H·1[) A I 6: 21t D 8: 5 D 
1635 B~1DE 6:22 D 8: 3 D 
1750 BHBQ 6:27 D 8: 8 D 
1656 BHSIO 6:23 D 8: II D 
2366 BOVL 7 : 1 D 8: 2 Lt D 
2147 BPATH 7: 17 D 8: 40 D 
1146 CLOBO 6: 6 D 7:29 D 

331 CLOSE 2: 111 5: 1L1 0 5:24 5:27 
1360 CONfC 6: 13 0 7:36 0 
1053 CHAY 6: 3 D 7:26 0 
1714 00119 6:25 D 8: 6 0 
2666 D[V 7: 1/1 D 8:37 0 
1075 DISh 6: 4 D 7:27 D 
247Ll DISht 7 : 6 D 8:29 0 

441 DV 2:27 D 2:38 F 2:38 4:37 5: 16 5: 17 
2635 EOf 7: 12 D 8:35 D 

415 ERRHSG 5: 3 5: 30 0 
1123 EXECO 6: 5 0 7:28 0 

470 HEADfH 3: 19 5:33 0 
1025 HISI' 6: 2 D 7:25 0 

1132 HO 2:20 D 3 : 7 3: 18 3:32 3: 1~2 II: 1 LI: 3 4 : LI 

II: 19 5: 5 
1713 IISIA 6:28 D 8: 9 () 

617 IIUII 5: LIO [) 7:21 D 
?171 II',SI< 6:35 D 8: 16 [) 

2L13 INCH LI: 26 LI: 29 D 
2563 I N II 7 : 9 D 8: 32 D 
?3~1 IOAD[l 6:40 D 8:21 D 
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Qua I i fie r: LISIP ( 13 ) 

2023 IOLEN 6:29 D 8: 10 D 
1525 kiLL 6: 18 D 7: It 1 D 

1140 Lt-I 2:26 D 3 : 8 3: 19 3:35 4: 18 5: 3 
2406 Lt-ICER 7: 2 D 8:25 D 
242'j 1I-1REl 7 : 3 D 8:26 D 
2347 LNSf' 6: It2 D 8:23 D 

431 LN 2: 19 D 3 : 11 3:22 4: 6 4:20 11:24 
1267 lOCAL 6: 10 0 7:33 0 
1545 lOSP 6: 19 D 7:42 D 
1336 NAP 6: 12 0 7:35 0 

724 t·IEf'lER 5:41 D 7:22 D 
1001 NOS 6: 1 D 7:24 D 
2600 HOSe. 7: 10 D 8:33 D 

216 I'IOVE 3: 10 3:21 4: 5 4: 17 D 5: 6 
224 HOVEn 4:21 D 4: 31 

11103 I-1SGCH 6: lIt D 7:37 D 
2070 NACT 6:31 D 8: 12 D 
1731 NODBG 6:26 D 8: 7 D 
2042 NOHSP 6: 30 0 8: 11 D 
1230 NOLAY 6: 8 D 7: 31 D 
1 311 NOI'10S 6: 11 D 7:34 D 
2725 NOSSD 7: 16 0 8:39 D 

362 NorAVl 2:39 5:22 D 
2531 OI~AX 7: 8 D 8: 31 0 
2615 OVLSl 7: 11 D 8: 3 L, D 

430 PA 2: 18 D 2:40 2:42 3: 7 3: 18 3:32 4:37 5: 5 
5 : 7 5: 13 5:23 5:26 

437 PC 2:25 D 3:29 3: 31 3:37 3:39 It : 2 'I: 11 
246 PRINT 3 : 5 3 : 6 3: 12 3: 14 3:23 4: 7 4:36 D 
300 PRTERR 4:39 5: 2 D 5:25 
477 PTABlE 3:27 5:40 D 

2306 QFUll 6:39 D 8:20 D 
321 RE rl'lrf'l 4:13 '1:'10 5: 12 D 
'135 SC 2:23 D 4: 18 4:22 4:23 LI: 25 4:30 
'136 SO 2: ?'I D It: 19 4:23 4:27 LI: 29 

1432 Sf·IOS? 6: 15 [) 7:38 D 
23 111 SI'I£:R 6: Ll1 D 8:22 D 

113 11 SR 2:22 D 3:27 3:28 3:33 3:34 4 : 9 LI: 10 
27116 SSD 7: 15 0 8: 38 D 
12LI4 SlACk 6: 9 D 7:32 D 

7'17 STAHl 5: 112 0 7:23 D 
LI41 r I ru: 3 : 8 5:32 D 



I ISIP lOP APML 2.1(O~/15/81) U7/06/81 11:5~:3(J Page 32() 
Qualifier: LISTP ( lIt) 

;) 'II) 'I IJX I r~ I I 5 () 8 28 [) 

1133 hiD 2 21 D 3 It 3: I 1 3: 13 3:22 LI : 6 4:37 
2t)1)1) x.sov 7 13 [) 8 36 [) 



OVUWM 

n <ilia C ro> OVERLAY 

COMMENl 

lOP APML 2.1(U5/15/87) 01/06/87 11:55:33 Page 321 
( 1 ) 

OVLNUM,TYPE=DATA,EXTN=NO OVLNUM.4 

I 

, Co P y rig h t (C) C ra y Re sea rc h , I nc., 1 984 ' OVERLAY 



(lVI NUH 
O''!cI'I<'IY (lVl Nl' 

<prototype:> 

<definitioll> 
<oefinitioll> 
<definition> 
<defillition> 
<oefinition> 

lOP APML 2. 1(U~/15/87) 
Block: OVLNUM 

Uf/U6/87 11:55:33 
Qua Ii fier: OV1NUrJi 

************************** 
* 

!***************************************** 
* 

,If OVNM 
* 
-II ovl OVNM 
* 
.11- text 
* 
* 
* type 
* 
* 
* 

Define overlClY numbers 

( text), TYPE=type 

* 
* 
* 
* 

lext describing the function of tIle overlClY. Tllis * 
infor'mation is printed as part of the LISTO output. * 

* 
Overlay type. APML overlClY if not specified. If * 
CAL, the overlay number IIlUSt match the corr'espond- * 
i ng, C$ov I numbe r def i ned in $APTEXT. * 

* 
************************************************************************ 

OVL 

$OVN 
"$OVN" 

SCOVN 

OVNM 

MACHO 
OVNM 
LOCAL 
$CONCAT 
DEfiNE 
IFC 
$CONCAT 
ERRlf 
ENDM 

l[XT,lYPE=,NULL= 
$OVN,$COVN 
(O$,OVL),D'8 
(TEXT),N_ULL=NULL 
!_TYPE_!,EQ, !CAL!,2 
(C$,OVL),D'8 
"$OVN",NE,"$COVN" .Overlay number mismatch 

P[lge 322 
(2 ) 

OVLNlIM.5 
OVLNUr--l.6 
OVLNUH.7 
OVLNUr-l.8 
OVLNUI>1.9 
OVLNIHJi.1U 
OVLNUI>1. 1 1 
OVLNlJf.1.12 
0'1 L N IHJi. 1 3 
0'1 L N U 1>1. 1 L, 
OV L N IHJi. 1 5 
OVLNUH.16 
0'1 L NUf-1. 1 -, 
OVL NIH". 18 
OVLNUfJi.19 
OVLNUM.20 
OVLNUM.21 
OVL NIH'1. 22 
OVLNUH.23 
OVLNllH.2 1 .. 
0'11 NlJl>1. 25 
OVLNUf-1.26 
OVLNUI>1. 27 
OVLNUfJi.28 



OVLNU~' 
OV(~" I ay OVL NlIf·l 

6 <macro> 
14 <m<lc r'o> 
20 <mac roo> 
2'. <macro> 
30 <mac 1'0> 
311 <mClcro> 

I,U <rnClC "0> 
1.11 <macro> 
~) II <owe ro> 
f) II <macro> 
() () <milcr'o> 
6" <mac "0> 
In <1JI<1C 1'0> 
II, <fII(lcro> 

11)( ) <mac "0> 
11)/' <m(lcro> 

lOP APML 2.1(O~/15/87) U7/U6/87 11:55:33 
Block: OVLNUM Qual ifier: OVLNUM 

*********************************************************************** 
* * 
* 
·M· 

Overlay number definitions * 
* 

*********************************************************************** 

************************************************************************ 
* * .H

* 
$COVL CAL ove r lays * 

* 
************************************************************************ 

* 
* 
* 
'H-

SDMPA 
SOI·1PB 
SD~'PC 
SDf-'PD 
SDMPE 
"'FCUK 

Since CAL does not al low externals in an absolute assembly, 
the CAL overlay numbers are also defined via C$ovl equates 
in $APTEXT. The O$ovl value must correspond to the C$ovl 
value. 

OVNN 
OVNN 
OVNI-I 
OVNN 
OVNN 
OVNN 

(Dulllp executing exchange packages),TYPE=CAL 
(Dump C ray reg i s te rs ), TYPE=CAL 
(Dump cluster registers),TYPE=CAL 
(Dump SSD f rom a C r'ay 1 /S) , TYPE=CAL 
(Dump SSD from a Cray X-MP),TYPE=CAL 
(Mainframe confidence test), TYPE=CAL 

*****************************************H-***************************** 
* * 
* 
* 

$KOVL Ke rne love r lays * 
* 

*********************************************************************** 

ANAP OVN'" (Configuration map) 
ADEN OVNM (Cray i nte rface demon) 
A"'SG OVNr~ ( I n t e r' - lOP commlln i ca t i ::>I1S demon) 
BEGIN OVNt-, ( lOS initial ization) 
BID OVNr~ (B i rHl ry to decimal ASCII conversion) 
BTU OVNM (B ina ry to hex ASCII canve rs ion) 
BIO OVNr", (B i na ry to octa I ASCII conversion) 
CALL OVN~1 ( Ke rfle I comflland processor) 
CDEM OVNt-, (Cr'ay i nte rface demon) 
CL.KSNC OVNH (Synchronize day clock) 

Page 323 
( 3) 

OVLNUM.30 
OVLNUM.31 
OVLNUr"'.32 
OVLNUM.33 
OVLNUM.34 

OVLNur·'.36 
OVLNUM.37 
OVLNUr"'.38 
OVLNUM.39 
OVL Nur",. lto 
OVLNUM.41 
OVLNUM.42 
OVLNU~1. LI3 
OVLNlH-1. l,ll 
OVLNUM. LI5 
OVLNUM. LI6 
OVLNur",. LI7 
OVLNUf.1.48 
OVLNlHvI.l.9 
OVLNUM.50 
OVLNUf-'.51 
OVLNUf-'.52 

OVLNUM.5 11 
OVLNUM.55 
OVLNU~'. 56 
OVLNUM.57 
OVLNUM.58 
OVLNUM.59 
OVLNUM.60 
OVLNUr"'.61 
OVLNUM.62 
OVLNUM.63 
OVLNUM.611 
OVLNUM.65 
OVLNUM.66 
OVLNUM.67 
OVLNUM.68 
OVLNUM.69 



(lVI r~U~l 
OVt' I' I elY (lVI NIH,' 

II!, 
1111 
I ;,( I 
1 ;'11 

13C1 
13 11 
1111) 

11111 
Ir-)(l 

I ~) 'I 
16d 
1611 
17U 
1 (II 
;> ()~) 
?(111 

2 ];) 
2111 
2;) ~ 1 

c"';>11 
~..,:w 

23'1 
2

'
1:1 

2 11'1 
2 r:i) 
2~)11 
260 
2()il 

2/d 
2 III 
3W) 
30 i l 
31l) 

3 III 
') ;",) 
3;>11 

:n~1 
3 :;11 

3
'
11) 

31111 
.~ I} ,) 

~ I)! I 

llll'l C 1'0 > 
<111,1 ell)" 

<[II(1CIO> 

<n\clCI'O' 
<II';lCI'O" 

<iliac 1'0> 

<rnilcro" 

<IIl(lC 1'0" 
<,macro> 
<rn(lCI'o> 

<ilia C 1'0> 
<rn;l C 1'0> 

<macro> 
<fIt,IC 1'0> 

<I1I(1CI'O> 
<lIl(1Cf'O> 
<1T](Iel'o> 

<m<lC f'O> 
<II](1ero> 
<1II<l(~ 1'0> 

<nracl'o> 
<iliac 1'0> 

<ilia C "0> 
<II](1C 10> 
<IIWC 1'0> 

<macro> 
<mac 1"0> 

<1II(1CI'O> 

<maclo> 
<iliac 1'0> 
<mac 1'0> 

<macro> 

<lIIrlcro> 
'~III;lC 10> 

<'"(lC 1'0> 

<III;IC II»~ 
<rn,! C I ,()~, 

'~rn<lC 1'0> 

<macro> 
<fila C ,'0,> 

<Iliac, 0;' 

"'";1(: 10" 

CIOCh 
CONF I G 
CRAY 
CRIDEM 
DISKIO 
DIVIDE 
DI\DNP 
DI\IOEX 
Dl\lOOK 
DIB 
ERH 
ERRDMP 
FIND 
GEIEXT 
INfORM 
INDD29 
INDD39 
I NODIIO 
I NllDLI9 
INDD50 
LISrO 
LISTP 
MFCLH 
,..If I N IT 
MSGItND 
t-1Ul TI PLY 
NOB EAT 
OPSYS 
OlB 
OU1CAll 
OVlNUN 
PATCH 
SCRUB 
SFTIHr 
SIA1S 
SYSS 
SYSILXl 
rcoN 
1 [)lJt-lP 
r I ME 
THACE 
IHACK 

OVNN 
OVNM 
OVNI'l 
OVNN 
OVNI·1 
OVNN 
OVNI-1 
OVNN 
OVNI·l 
OVNr-1 
OVN,..l 
OVNt-l 
OVNN 
OVNN 
OVNN 
OVN,..1 
OVNN 
OVN,..l 
OVNN 
OVNN 
OVNI'1 
OVNN 
OVNN 
OVNN 
OVNN 
OVNN 
OVNN 
OVNt-l 
OVNN 
OVNt-l 
OVNt-l 
OVNr-1 
OVNN 
OVNI·l 
OVNH 
OVNI-1 
OVNI-1 
OVNf.1 
OVNf.1 
OVNI-1 
OVNt-l 
OVNI'l 

lOP A pr·a 2. 1 ( () 5/1 '; /8 7 ) U 7 / (16/8 1 1 1 : '; '; : 33 P age 32 1l 
Block: OVLNUM Qualifier: OVLNUN (II) 

( C I oc I~ d I 

( Con fig u n. " Ion dis p I a y ) 
(CI'ay interface initialization) 
(efn demon) 
( I n t e I'rl a I dis k I /0 ) 
(32 bit integer' divide) 
(Disk dump) 
(Internal disk I/O) 
(Verify disk channel) 
(ASCI I decimal to binary conversion) 
(Error chanllel data display) 
(Error channel data printout) 
(FIND overlay by name) 
(Get message text) 
(Oper'ator message outPllt) 
(Initial ize 0019/29 devices) 
(Initial ize 0039 devices) 
( In i t i a I i ze 00110 dev i ce s ) 
(Initial ize DDI19 devices) 
(Initial ize 0050 devices) 
(Overlay information print out) 
(Punt code print Ollt) 
(Wri te a pattern into CRAY centra I rnemor'y) 
(Mainframe confidence IT,onitor) 
(Fi Ie/device handler message output) 
(Integer mul tiply) 
(Warning of unresponsive lOP) 
(Define Cray operating system) 
(ASCI I octal to binary conversion) 
(ea II overlay in another lOP) 
(Overlay numbers) , 
(Patch overlays) 
(Hefresh memory) 
(Set intenlal or hardware clock) 
(Statistics collection) 
(lOS initial ization) 
([rror message text) 
(Get trace bufrer') 
(I race dump print Ollt) 
(Query/set time and date) 
(Trace dllmp/control) 
(Irace enable/disable) 

OVL NlJM. I() 

OVUWI·1. 71 
OVlNUI-l.72 
OVLNUt-1. 73 
OVI. rWM. 71~ 
OVl NUI·1. l~) 
OVLNUt-1. 76 
OVINIH"1.77 
OVINllN.78 
OVLNUI-1.79 
OVLNlH-1.80 
OVLNUt-1.81 
OVL NU~1. 82 
OVlNU,..1. 83 
OVLNUH.84 
OVlNUN.85 
OVlNlJr.1.86 

R13739AJ.1 
OVI. NUl-I. 87 
OVLNlJt·l.88 
OVINlJt·l.89 
OVI. NU,..l. 90 
OVLNlH-1.91 
OVLNW1.92 
OVLNUr-1.93 
OVLNUM.94 
OVLNUN.95 
OVLNUM.96 
OVLNlJt-1.97 
OVLNUN.98 
OVLNUH.99 
OVLNUM. 100 
OVLNlH-1. 101 
OVlNUH.102 
OVLNU,..1. 10 3 
OVL NlH-1. 101~ 
OVL NU,..1. 1 U5 
OVLNU,..l. 106 
OVLNUM.107 
OVLNUN. 108 
OVLNlJN. 109 
OVlNUt-1. 110 



OVLNUf-.l 
Ove I' lay OVLNlJl'1 

361l 
361~ 
310 

3 ("If 
LIOO 
LI ()i·1 

410 
111 Lf 
If21l 
421~ 
1130 
11311 
4LIll 
LILI4 
L15!) 
1151~ 

LI60 
464 
1170 
474 
500 
5UI~ 
510 
5111 
5~?() 

521f 
530 
53 11 
~II Ll 
~/~ II 
55() 
55 11 
560 
5611 

<rna c 1'0> 
<macro> 
<macro> 

<macro> 
<mac 1'0> 
<macro> 
<mac 1'0> 
<macro> 
<mac ro> 
<mac ro> 
<macro> 
<mac 1'0> 
<mac ro> 
<mac 1'0> 
<mac 1'0> 
<rna c 1'0> 
<mac ro> 
<rna c 1'0> 
<macro> 
<mac ro> 
<macro> 
<ma c ro> 
<mac 1'0> 
<macro> 
<mllcro> 
<macro> 
<mac /'0> 
<macru> 
<macro> 
<rnacr'o> 
<macro> 
<macro> 
<rnac I'C» 
<iliac 1'0> 

lOP APML 2.1(05/15/81) 07/U6/87 11:5~:33 Page 325 
Block: OVLNUM Qualif.ier: OVLNUM (5) 

TSIASH 
USURP 
WATCH 

OVNM 
OVNM 
OVNM 

(Get ASCI I time or date) 
(Allocate CRT) 
(Oisplay time and date) 

************************************************************************ 
* * 
* 
* 

$OSK Oisk driving overlays * 
* 

************************************************************************ 

AeON 
BADOAT 
D3ECC 
03ERR 
0310R 
03LOG 
03NSG 
03RLR 
03SKR 
03SLR 
OI~OECC 
OllOfRR 
OLIO lOR 
OlfDEM 
D1IECC 
DIIERR 
OIIIOR 
D1ILOG 
D4MSG 
OIIRES 
DLIRlR 
04SKR 
lJll SLH 
D1ISTAT 
ODI19 
DDIAG 
DISK 
ERRECK 
FIHLCOOE 
ICOM 
REPORT 

OVNM 
OVNM 
OVNM 
OVNM 
OVNr<1 
OVNN 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNN 
OVNN 
OVNM 
OVNM 
OVNM 
OVNM 
OVNr<1 
OVNM 
OVNM 
OVNM 
OVNf-.l 
OVNM 
OVNM 
OVNN 
OVNM 

(0029 inter-lOP message handler) 
(0029 error recovery, accept bad data) 
(0039 error correction code) 
(0039 error recovery, main overlay) 
(0039 read/write error recovery) 
(0039 error logging) 
(0039 operator messages) 
(OD39 release error recovery) 
(0039 seek error recovery) 
(0039 select error recovery) 
(0040 error correction code) 
(0040 error recovery, main overlay) 
(DD40 read/write error recovery) 
( 00119, 0039 disk demon) 
(OD49 error correction code) 
(00L19 e 1'1'0 I' recove ry, rna in ove r I ay) 
(0049 read~write error recovery) 
(ODLI9 error logging) 
(0049 operator messages) 
(0049, OD39 reset overlay, error recovery) 
(D0119 unit release errol' recovery) 
(0049 seek error recovery) 
(00119 unit select error recovery) 
(0049, OD39 select status, error recovery) 
(ODlf9, DD39 interrupt handler) 
(Online diagnostic special function processor) 
(0029 disk demon) 
(0029 error reriovery, main overlay) 
(0029 error correction code) 
(0049, D039 inter-lOP message handler) 
(0029 error logging) 

OVLNUM.111 
OVLNUH.112 
OVLNUf-.l. 113 

OVLNUM.115 
OVLNUr<1. 116 
OVLNUM.117 
OVLNUM.118 
OVLNUM.119 
OVLNUr,1. 120 
OVLNUH.121 
OVLNUrv1. 122 
OVLNUrv1. 123 
OVL NUrv1. 124 
OVLNUM.125 
OVLNUrv1. 126 
OVLNUM.127 
OVLNUrv1. 128 
OVLNUrv1. 129 
OVLNUM.130 

R13739AJ.2 
R13739AJ.3 
R13739AJ.4 

OVLNlIM.131 
OVLNUM.132 
OVLNUM.133 
OVLNlIM.134 
OVLN 1m. 1 35 
OVLNUM.136 
OVLNUM.137 
OVLNUM.138 
OVLNUM.139 
OVLNUN. 11~O 
OVLNUM.141 
OVLNUM. ll12 
OVLNUM.143 
OVLNUM. 1411 
OVLNUM. lll') 
OVLNUN.1 l I6 
OVLNUM.147 
OVLNUM.148 



OVI rWt·l 
()V(~ I' I ay (lVI tll' 

I) {II <'11I8cro> 
6uO <iliac 1'0> 
61111 <lIlacro> 
611) <1rI(1cro> 
6111 <lIIacro> 
6?(1 <1Il8Cro> 
6?11 ..emile r'o'> 

63() <~mac 1'0> 

63 11 <1Il8CI'O> 

( 111) <lIlacro> 
6 11LI <macro> 
(1)() <mac "0> 
65 11 <macro> 
(loll ",1["1 C "0> 
6t)11 <11Ii:1C r'o> 
6 it) <lila c f'll> 
(j (11 <Iliac 1'0> 
filii <lIIacr'o> 
( Lill <macro> 
111 I <macro> 
7111 <lilac r'o> 
(;'( I <lIl<lCIO> 
(;' II <([Iacro> 
n() <1II,lcr'o> 
1111 'III;IC 1'0" 

IHANsrH OVNM 

lOP APML 2.1(U5/15/87) 
Block: OVLNUM 

U7/u6/87 11:~~:33 
Qua I if i e r: OVLNUM 

lbuffer menlor'y I/O demon) 

*********~************************************************************** 
-II, 

* 
* 

SSt-IX Block Mux channel overlays 
* 
* 
* 

************************************************************************ 

Bt-1XAIO OVNM ( Aux iii a ry BtvlX functions) 
Bt-1XCON OVNM (Conf i gure channels and devices) 
BtvlXCPlJ OVNr" (Conf i gu re from Cray n.ap) 
BMXDEM OVNM (l3MX channel demon) 
BMXOPE OVNM (Qpen/close operations) 
Bt-1XSIO OVNr·l (Sla I't I/O operation) 
Br'IXTPO OVNM (Open BMX tape device) 

************************************************************************ 
* * 
* 
* 

STAPE Block Mux tape hand I iLg overlays * 
* 

********************~*************************************************** 

BCOt-, OVNM ( ,Inter-lOP message denlon) 
BUFHAN OVNtvl ( t-l0S buffer manager') 
BYPASS OVNH (Data-only request har,d Ie) 
CONMAN OVNr" (Get configuration mar-- from Cray) 
DSCGfr OVNM (Create/destroy DSC tab Ie) 
TAPDIS OVNM (Discard DSC da ta ) 
rAP[IO OVNM ( -Iape data functions I~andler) 
IAPENO OVNM (End of read data hand ling) 
TAPERH OVNr·, (Tape error recovery handler) 
rAPFUN OVNt-l (Issue non-data functi'on) 
TAPMOV OVNM (Halldle tClpe control ~lInctions) 
-I CAHl oVNr" ( [rro r Ila nd Ie r for 3 lt80 d rives) 
lCTEIL OVNM (Display e rr'o r messag(;s for 3lt8ll d rives) 
TOEl" OVNt-1 ( t-,OS <-> tape demon) 
10 U"O OVNr'l (I-10S <-> tape demon; r~ead r'eve rse only) 
101.,.,1 OVNt" (t-10S <-> Cray demon) i 

1 ERHOH OVNH (Tape e rro r hand Ie r) 
rEX OVNM (ll'lpe executive) 

P,lgC 326 
(6 ) 

OVLNur". 1 L, 

OVINlJt-1. 151 
OVLNUr·1. 152 
OVLNur". 1 5 3 
OVL NUr". 1 5 11 
OVLNUt-,. 155 
OVLNUr·,. 156 
OVI NUr·1, 157 
OVLNUM.158 
OVLNlH". 1 59 
OVLNLJI'l. 160 
OVINUH.161 
OVLNUr,1, 162 
OVLNUr".163 

OVLNUM. 165 
OVLNUt-1, 166 
OVLNUM.167 
OVlNUM.168 
OVI NUr·1. 169 
OVLNUt-1.170 
OVUWM.171 
OVLNUM.172 
OVLNUM.173 
OVLNUM.174 
OVLNUN.175 
OVLNtH-1.176 
OVLNUt-1, 177 
OVLNtm.178 
OVLNlH-1. 179 
OVINUt-1, 180 
OVLNUr·1, 181 
OVLNlm.182 
o V L N lH". 1 8 3 
OVLNUM.18 Ll 
OVLNLJM.185 
OVLNut".186 
OVLNUH.187 
OVLNUM.188 



OVlNUH 
Ove I' lay OVLNlIr·1 

7 Lill <macro> 
7LIII <IIlClCI'O> 
7')0 <ITt(lcro> 
75 11 <lilac 1'0> 
7G() <m(lcro> 
7611 <mllCI'O> 
110 <mac 1'0> 
714 <macro> 

1000 <iliac 1'0> 
10i ll l <macro> 
1U III <macro> 
1 () 111 <macl'(» 
1(21) <macro> 
1024 <macro> 
1030 <ITtClC 1'0> 

1 (l3LI <macro> 
1 (llj() <macro> 
1 Utili <macro> 
1050 <rnClcro> 
10:>1, <rnacro> 
10(J(j <rnllcr'o> 
1061, <iliac 1'0> 
lU70 <macro> 
1(17/1 <mac "0> 
1100 <mClcro> 
1 1\)14 <macro> 
1 1 1 (l <lIllle 1'0> 
1111, ,'rJI,H:ro> 

lOP APtvlL 2.1(05/15/81) 01/06/81 11:55:33 
Block: OVLNUM Qua I i fie r: OVLNUM 

TIU30C OVNM ( Bus out check) 
TRCEH OVNM (ChClnnel errol' ) 
1 RCLN OVNtvl ( Issue tape c I eane r sequence) 
TRDCK OVNM (Da ta check) 
1 RDCKO OVNM (Read recove ry data manager) 
lREQC OVNM (Equipment check) 
THIDB OVNM (ID burst erro r) 
TRINR OVNM ( I nte rvent ion requ ired) 
TRORN OVNM (Ove rrun) 
TRROB OVNM ( Read reve rse block) 
TRRDF OVNM (Head fo rwa rd block) 
TRREDO OVNfo.l ( Read reve rse data sorter) 
TRSET OVNI1 (Reset position) 
TRTELL OVNM (D i sp lay error message) 
rRWRT OVNM (Wr-ite block) 

************************************************************************ 
,It 

* 
* 

$SDMP System dump and lOS restart overlays 
* 
* 
* 

************************************************************************ 

RSIRT OVNr1 ( lOS resta rt ut iii ty) 
Sor'IPO OVNt-1 (System dump pa ramete r p rocesso r) 
SDNP1 OVNN (MIOP driver) 
SDMP2 OVNM ( 1310 P d rive r) 
SDMP3 OVNM (DD29 disk d rive r) 
SDHP3A OVNM (DD49 dis k d rive r ) 
SDI·1P4 OVNN ( Ollinp Cray memory and registers) 
Sot'IPS OVNt-l ( Dump MOS) 
SDI·1P6 OVNM (Dump 10PO) 
SOl'-IP7 OVNI1 (DullIp I OPl ) 
SOI·IP8 OVNM ( Ollmp IOP2 and IOP3 ) 
SDI-IP9 OVNM (Dllmp SSD) 
SDI·IPl U OVNN ( Dump Cluster reg i sters) 

************************************************************************ 
* 
* 
It 

$DIAG OiClgnostic overlays 
* 
* 
* 

Page 327 
(7 ) 

OVLNUM.189 
OVLNUf·1. 190 
OVLNlJM.191 
OVLNUM.192 
OVLNUM.193 
OVLNUlvi. 1914 
OVLNUf·1. 195 
OVLNUN. 196 
OVLNUM.197 
OVLNUr·l. 198 
OVLNUM.199 
OVLNlJM.200 
OVLNlJM.201 
OVLNUM.202 
OVLNUM.203 

OVLNUfvl.205 
OVLNUf·l.206 
OVLNUN.207 
OVL NUfo.1. 208 
OVLNUM.209 
OVLNUM.210 
OVLNUM.211 
OVLNUM.212 
OVLNUN.213 
OVLNUM.214 
OVLNUt-1. 215 
OVLNlHvI.216 
OVLNUM.217 
OVLNUN.218 
OVLNUfo.l.219 
OVLNUN.220 
OVLNWvI.221 
OVLNUI'-I.222 
OVLNUM.223 

OVLNlH1.225 
OVLNUM.226 
OVLNUN.227 
OVLNUM.228 



OVL rwt-l 
Ov(' I' l;ty (lVI NIP 

112() 
11;.'11 
11:W 
11 :;11 
I III(l 
111111 
1 1 ') II 
I 1 ') II 
11011 
11 (ill 
II (II 

11/lj 
1 2t l(l 
121)11 
12l!1 
121/1 
12 ;'() 
12?11 
1231) 
123 /1 
Ic>1111 
121/11 
12'j() 
1 ?'jlj 
1 ?(.() 

<---111;1(; I'll:> 

<1II<1e 1'0> 
<mile 10> 

«Il(~ C I'll~' 

<lIlilel'lI> 

<((lilC I(» 

<111(1 C 10> 

<1lI~IC 10> 
«11,1 C I'():> 

<iliac 1'0> 

<.IIlilC 1'0" 

<fI/,IC I'(l> 

<1Il<1cro> 

<macro:> 
<(flclC r'(» 

<11I(1C "0> 
'lII l1C /'0> 

<1fI(lC "0> 

<111<1 c If) '> 

<Iliac 10> 

<11l,lcro> 

<1II(lCI'C» 

<maclo> 
<11l;IC 10> 

<11l;1 c I")~> 

lOP AI'HL 2.1(()5/1~)/87) 
Block: OVLNUM 

U I / U 0/8 1 1 1 : 5 ') : 3 3 
Qua t if i e r: OVLNUM 

**************************i -**************************************** 

CHN1ES 
CPSPIN 
CPTEST 
[CIIOCP 
IISP1ES 
MOSIES 
SSDTES 
SlOP 
XDK 
Xl'll 
XPH 

OVNM 
OVNN 
OVNt-l 
OVNM 
OVNI'1 
OVNM 
OVNt-l 
OVNfvl 
OVNM 
OVNN 
OVNM 

(CrHY 50 Mbyte channel test) 
(CPTEST initial ization) 
(13lock mux t<lpe test) 
(I'lainfr'ame loYl speed d,anne I test) 
(Mainframe memory test) 
(l3l1ffer memory test) 
(SSD memory test) 
(Terminate an executing test) 
(Expander disk test) 
(Expander tape test) 
(Expander printer testj 

********************************************************~*************** 

* * 
* 
* 

$EXP Expander channel overl~ys * 
* 

********************************************************~*************** 

XCLOCK OVNM ( [xpa nde r clock d rive r) 
XCLS OVNI·l ( Expander device close) 
XDISK OVNM ( Expande r disk d rive r) 
XDISKA OVNM (Ampex disk error tla nd ~ e r) 
XDISKB OVNM ( CDC disk error hand Ie)') 
XOPN OVNt-l ( Expande r device open) 
XPHINT OVNI" (Expander printer d r i v~ r) 
XPHNTA OVNM (Gould/Calcomp p r in te r error hcwd Ie r) 
XPRNTB OVNM (Ve rsa tec printer error ha nd Ie r) 
XTAPE OVNM ( Expande r tape d I' i ve r) • 
XTAPEA OVNt" (Da ta Gene ra 1/ Kennedy open/close d rive r) 
XIAPEB OVNt" (Da ta Gene ra 1/ Kennedy error handler) 
XIAPEC OVNI·l (Da ta Gene ra 1/ Kennedy erl'or hand Ie r) 
XIAPED OVNH (Det ta Gene ra 1/ Kennedy volume SYI itch handler) 

************************************************************************ 
* * 
H- $FILE Editor and file systernoverlays * 
* * 
********************************************************H-*************** 

Page 328 
(8 ) 

OVL NUt-I. 221 
OVLNUM.230 
OVLNlJl>1.231 
OVLNlJl>1. 232 
o V L NUt-I. 2 3 3 
OVLNUf.1.23 11 
OVLNllt-1. 235 
OVLNUI-1.236 
OVLNUt-L237 
OVLNlJl·L 238 
OVLNUt-L 239 
OVI NUM. 2110 
OVLNUH.2111 

OVLNUt-l.2 113 
OVLNUt-L 2114 
OVL NUN. 2 115 
OVLNUI-1.2116 
OVLNUM.247 
OVlNUt-l.2118 
OVLNUr".2119 
OVLNUM.250 
OVLNUr".251 
OVLNlJl'1.252 
OVLNUI-1.253 
OVL NUt-l. 25 LI 
OVL NUI·1. 255 
OVLNUI·1. 256 
OVL NUr·L 257 
OVLNUM.258 
OVLNUM.259 
OVLNLJf>1.260 
OVLNUI".261 
OVLNUM.262 

OVLNUt-I.26LI 
OVLNUt-l.265 
OVLNUM.266 
OVLNUt-l. 267 
OVLNUM.268 



OVLNUI·' 
Ove I' I ay OVLNlH·' 

12611 
121t) 
12111 
130() 
1304 
1310 
13111 
1320 
13211 
1330 
13311 
1 311 () 
13 1111 
1350 
1354 
13611 
136 11 
13111 
13711 
11J(Ill 
l11U11 
111 In 
11114 
1112() 
111 ~~ II 
11130 
111311 
111 110 
1111111 
111 ~)O 
111511 
111 b() 
111611 
11170 
1 II ill 
15(H) 
15, )11 
1510 
15111 
152() 
15?11 

<iliac roo> 
<macro> 
<macro> 
<macro> 
<m8cro> 
<mRCIO> 
<IIWC 1'0> 
<macro> 
<macro> 
</lIRC 1'0> 
<macro> 
<macro> 
<mRCt'o> 
<rnacro> 
<macro> 
<macro> 
<macro> 
<mRcro> 
<macro> 
<m8C 10> 
<macro> 
<rnacro> 
<macro> 
<macro> 
<macro> 
<iliac ro> 
<mRCI'O> 
<meler-o> 
<macro> 
<macro> 
<llIacro> 
<macro> 
<OlClcro> 
<macro> 
<ma c I'(l> 
<mac,·o> 
<macro> 
<rnacro> 
<m8C "0> 
<m(] C "0> 

<mac "0> 

CLEAR 
CLEARO 
COPY 
COPYO 
COPY1 
COPY2 
COPY3 
COPY4 
COPY5 
DDUr-,P 
DDUMPO 
DEF 
DELETO 
DELETE 
DLOAD 
DLOADO 
DSTAT 
DSIA10 
EDDELE 
EDINSl 
EDIT 
EOITO 
[OITl 
EDPRNT 
EDHEPL 
[DTYPE 
FDlIMP 
FDUI-'PO 
FLAW 
FLOAD 
FLOADU 
FORNAl 
FORMTO 
FS1Al 
FSTATO 
INIT 
I N I TO 
I I NGE r 
LIN PU r 
PLOT 
PLOTO 

OVNr-, 
OVNM 
OVNM 
OVNM 
OVNN 
OVNM 
OVN'" 
OVNr" 
OVNM 
OVNM 
OVNM 
OVNI" 
OVNM 
OVNM 
OVNM 
OVNH 
OVNM 
OVNM 
OVNN 
OVNM 
OVNI-' 
OVNM 
OVNN 
OVNt-I 
OVNI" 
OVNM 
OVNI-' 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNH 
OVNI-' 
OVNI" 
OVNH 
OVNM 
OVNH 
OVNr" 
OVN,., 

lOP APML 2.1i05/15/87) 
Block: OVLNUM 

( C I ea I' d i ree to r'y uti I i ty ) 
(Clear disk directory) 
(Copy fi Ie uti I ity) 
(Copy tape to disk) 
(Copy tape to MOS) 
(Copy disk to tape) 
(Copy disk to MOS) 
(Copy MOS to tape) 
(Copy MOS to disk) 
(Oi rectory dump lIti I ity) 
(Directory dump disk to tape) 
(Set defaul t disk pa rameters) 
(Delete disk fi Ie) 
(Delete fi Ie util ity) 
(Directory load uti I ity) 
(Directory load tape to disk) 
(Directory status display) 
(D~sk directory status; 
(Editor delete line routine) 
(Ed'tor insert I ine routine) 
(Ed tor initialization~ 
([d tor driver) 
(Ed tor fi Ie saver) . 
(Ed tor print routine): 
(Ed tor replace line rOlltine) 
(Ed tor display I ine routine) 
( Fie dump uti I i ty) 
(F.i e dump disk to tape) 
( r law disk ut iii ty) . 
( F i I e load lit iii ty) 
(File load tape to disl\) 
(D i sk fo rrna t lit iii ty) 
(Disk format routine) 
(ri Ie status lIti I ity) 
(Disk fi Ie status) 
( In i t i a I i ze II til i ty ) 
( In i t i a I i ze disk) 
( Ed i to r line I oca t i ng) 
(Editor fi Ie lIpdate) 
( Plot f i leu til i ty) 
(Plot disk file routine) 

01/06/87 11:5~:33 Page 329 
Qual ifier: OVLNUM (9) 

OVLNUM.269 
OVLNUM.210 
OVLNUt-l.271 
OVLNUt".272 
OVINUt". 273 
OVLNUM.274 
OVUHH".275 
OVINUM.276 
OVLNUM.277 
OVLNlIM.278 
OVLNU"'.279 
OVLNUr.".280 
OVLNUM.281 
OVLNlIM.282 
OVLNUr". 283 
OVLNUI-1.284 
OVLNUt".285 
OVLNUr-1. 286 
OVLNUM.287 
OVLNUH.288 
OVLNUM.289 
OVLNUM.290 
OVLNlJt".291 
OVLNUM.292 
OVLNUM.293 
OVLNUr-'.294 
OVLNUH.295 
OVLNlJr.1.296 
OVLNUM.297 
OVLNUM.298 
OVLNUr".299 
OVLNUI-'.300 
OVLNUM.301 
OVLNlIl-'.302 
OVLNLJM.303 
OVLNUf-'.30 1 .. 
OVLNlIM.305 
OVLNUM.306 
OVLNUH.307 
OVLNUM.308 

R15159AO.l 
R15159AD.2 



OVI NIJl.1 
OVP r I ely OVl NU" 

1 ~» 
l'dll 
I') I I!) 
15 1111 
I') ')(1 

1 ~')II 
1 r)6(1 
1 ')(J II 
I') l () 
1 ') iLl 
loU( ) 
161 ILl 
161(1 
161 11 
16?() 
16~)11 

16W 
163 11 
1 () II!) 
161111 
16')() 
16')11 
166() 
16611 
16/() 
167 11 
1 I()() 

1 i () II 
1 ( 1 (t 
I ( 111 
1 7 ?ll 
1 i ;'11 
In() 
1 (~II 

<-1I1;1C 1'0> 

<-1ll(~CI(» 

<rll(lC f"(» 
<iliac 1'0> 

<lIwe ro> 
<lIIaCI"t» 
<-IlIClCI'O> 

<lIItlCI'U> 
<1II,lC 10> 

<milC 1'0> 

<1II8CI'0> 
<1Il8CIO> 
<n18C 1'0> 

<11I8Cr'0> 
<macro> 
<lilac 1'0> 

<rtl8Cro> 
<lilac 1'0> 
<mel c ro> 
<1TI8cro> 
<m8CIO> 
<mac )'0> 

<m8C roo> 
<rn8cro> 
<mllCI'O> 
<macro> 
<III('IC 1'0> 

<1II<lCIO> 

<1118 C I'{» 
'11IC1CIO> 

<1II;tCI'O> 
<llIaCI"t» 
<'III~I t: 1'0> 

. iliaCI 0" 

lOP 1\ PI., L 2. 1 ( () ') / 1 5/8 7 ) 07/ U 6 / 87 1 1 : 55 : 33 P CI 9 e 33 () 
Block: CVLNUM Quc.lifier: OVLNUM (lU) 

PLO 11 
PROC 
PHOCU 
PIn APE 
HENM1E 
RENAMO 
SIARl 
SIARIU 
START1 
STARI2 
STAR13 
UBTAPE 
XFMACC 
XFf\'CLS 
XFt-1CRE 
XFMDEL 
XF t-IO I R 
X Ff'IOST 
XFMFIL 
XINFSr 
XH1FLH 
XFNFND 
XH1GET 
XFMIO 
XFt-IN II 
XH1PUr 
XFf\'STR 

OVNN 
OVNM 
OVNf\1 
OVNf.1 
OVNM 
OVNf.1 
OVNM 
OVNM 
OVNN 
OVNM 
OVNM 
OVNf·' 
OVNN 
OVNM 
OVNM 
OVNH 
OVNN 
OVNH 
OVNM 
OVNM 
OVNM 
OVNf·1 
OVNM 
OVNf\, 
OVNM 
OVNM 
OVNf\1 

( P lot t f i I e ro uti rle ) 
(Pr'ocedu. ~ ca I I ut iii ty) 
(Pr'ocedure call disk fi Ie) 
(Print unblocked telpefile) 
(Renelllle fi Ie uti I ity) 
(Henarne disk fi Ie) 
(Cray deadsta rt lit iii t'y) 
(Cray deCldstart driver) 
(Cray deadstart from MOS) 
(Cr'elY deadstart from tape) 
(Cray deadstart from disk) 
(Print blocked tape file) 
(Access expander disk fi Ie) 
( F i Ie close) 
(ri Ie creation) 
(ri Ie deletion) 
(Directory search) 
(Di rectory statistics) 
( F i I e sea rch ) 
(File statistics) 
( f I a'w' rOllt i ne) 
( D i rec to ry sea rch ) 
(Fi Ie extention) 
(Expander disk I/O) 
(D i sk in i t i a I i za t ion) 
(Fi Ie space release) 
(Update fi Ie descriptor) 

************************************************************************ 
* * * SCONC Concentrator overlays, * 
* * 
****************************************~******************************* 

CONC OVNM (Concent ra to r' in it i a I i za t ion) 
CONCI:HH OVNf·' (IIClndle concen t ra to r e r 1'0 rs ) 
CONCID OVtH·1 (Coneen t ra to r ID hand Ie r) 
CONCIO OVNI., ( COllcen t ra to r activity) 
ENDCUNC OVNI·1 (lerminate tt18 concentrator) 
ENIHID OVNt-I ( En te r ID tab Ie) 
REt-IV I 0 OVNM (Remove entry from I D . tab Ie) 

R15159AD.3 
OVL NlH-1. 311. 
OVINlH·1. 311 
OVUHlM.312 
OVL NUt-I. 313 
OVLNUH.314 
o V I N U 1<1 . 3 1 5 
OVLNUH.316 
OVINur·I.317 
OVLNlH.,. 318 
OVLNlH·1. 319 
OVLNUf.1.320 
OVl NUI'1. 321 
OVL NIJf\1. 322 
OVLNlH-1.323 
OVL NUM. 3 21~ 
OVLNUN.325 
OVlNUM.326 
OVLNUf·1. 327 
OVlNUM.328 
o V I NUl.,. 3 29 
OVLNUM.33l1 
OVLNUH.331 
OVLNlH-1.332 
OVLNlJf~. 333 
OVLNUf\1. 3 31~ 
OVLNUM.335 

OVI NUt-I. 337 
OVLNUN.338 
OVLNUH.339 
OVLNUN.3 110 
OVLNUf\1. 3 111 
OVLNUf\1. 3l+2 
OVLNUt-1. 31~ 3 
OV LN Uf.1. 3 LIL+ 
OVLNUI·1. 3 115 
OVLNUf.1.3 l I6 
OVLNUt-1. 3 117 
OVLNUI~. 3118 
OVLNUf\1. 349 



OVL NlH·I 
OV(~ r I Cly OVL NUl·' 

17 11U 
1744 
1750 

17511 
1160 
17611 
1770 
177LI 
200U 
2004 
201U 
2U ll~ 
2U20 
2024 
203U 
2n31~ 

20 110 
2()lt LI 
2(1'jO 
2(J')I~ 

20()() 

2u6 l1 
207() 
2U 711 
21UO 
21 (III 
2110 
21,111 

<macl'o> 
<melC ro> 
<1118 c ro> 

<1lI8C 1'0> 
<iliac 1'0> 
<m8cro> 
<mac 1'0> 
<mel c ro> 
<mel c 1'0> 
<macro> 
<m8cro> 
<mac 1'0> 
<macro> 
<mac 1'0> 
<macl'o> 
<mtlcro> 
<mac 1'0> 
<melcro> 
<lllelCI'U> 
<III(1C 1'0> 
<m~IC 1'0> 
<mel C I'(» 
<m~t C 1'0> 
<lila c r'o> 
<fI)Clcro> 
<mac 1'0> 
<III('1C 1'0> 
<"18 C In> 

lOP AF'ML 2.1(()5/1~)/87) 07/U6/8711:55:33 Page 331 
Block: OVLNUI-1 Qualifier: OVLNUM (11) 

************************************************************************ 
* * 
* 
* 

$FEI FEI Logical Path Connection * 
* 

************************************************************************ 

FEIMSG 
FEIR 
FEIW 

OVNM 
OVNM 
OVNM 

(FEI N-Packet Message Activity) 
(FEI N-Packet Read Activity) 
(FEI N-Packet Write Activity) 

*~********************************************************************** 

* 
* 
* 

$STAT Station overlays 
* 
* 
* 

************************************************************************ 

ACQTRM 
ACQUIRE 
AMPEX 
BA13EL 
BARDAT 
BLOCK 
BNAGET 
BMGET 
BXDIS 
BXSET 
CFINIT 
CFREAD 
CLI 
CLINIT 
CLLJSTR 
CNGEI 
CNCDIS 
cor'1BO 
COI'INOl 
COf>1t1()2 
COHr1()3 
COf>IMU4 
cor·lI·to') 
COHr406 
COt·IN07 

OVNM 
OVNr·, 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNI1 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNI1 
OVNI1 
OVNI1 
OVNN 
OVNI'l 
OVNM 
OVNM 
OVNI1 
OVNI-I 
OVNM 

(Acqu ire response p ro~ess i ng) 
(Acqu ire response process i ng) 
(Conversion for AMPEX console) 
(STMSG display) 
(Monitor display descriptors) 
(Dataset blocking) 
(Get MOS 1/0 statistics) 
(Get Mos biffer statistics) 
(Display BMX transfers) 
(Get BMX statistics) 
(Command fi Ie initial ization) 
(Command fi Ie read) 
(Command language processor) 
(Command language initial ization) 
(Cluster register display) 
(Get Cr8Y memory statistics) 
(Concentrator monitor) 
(Debug discriptor validation) 
(Station commands) 
(Station commands) 
(Station commands) 
(Station commands) 
(Station commands) 
(Station commands) 
(Station commands) 

OVLNUM.350 
OVINUM.351 
OVLNUI1.352 
OVLNUf>1. 353 
OVLNUr4.354 
OVLNUM.355 
OVLNUH.356 
OVLNUM.357 
OVLNUM.358 

OVLNUM.360 
OVLNUM.361 
OVLNUM.362 
OVLNUM.363 
OVLNLJM.36l! 
OVlNUM.365 
OVLNUt-l.366 
OVLNUI1. 367 
OVLNUM.368 
OVLNUM.369 
OVLNUM.370 
OVLNUM.371 
OVLNUM.372 
OVLNUM.373 
OVLNUN.374 
OVLNUM.375 
OVLNUf>l. 376 
OVLNUM.377 
OVLNUM.378 
OVLNUM.379 
OVLNUM.380 
OVLNUM.381 
OVLNUf>I.382 
OVLNUM.383 
OVLNUM.384 
OVLNUM.385 
OVLNUN.386 
OVLNUM.387 
OVLNUM.388 
OVLNUM.389 
OVLNUM.390 



OVLrwr·l 101' AI'I'1t 2.1((I~/15/87) UI/()6/81 11:5~):33 Page 332 
O'/PI'lay OVI NIP Block: OVLNUM Qua I i r i e r': OVl NUr.., ( 12 ) 

? 1 ~'l <mac 1'0> co",,.,() 8 OVNM ( Sta t i 01 ,Inands) OVINUN.39 
? 1 ;-'/1 ~1Il~1 c to" COI·1H09 OVNH (Station cOlllmands) OVLNlH".392 
? 1 ,~( I <macro" CO~If'110 OVNH (SUIt ion commands) OVL NlH·1. 393 
213 11 «lIelC 10> COI-tr'111 OVNt·l (Station commands) OVUWt'1. 394 
? 1111) <lilac I'U> CO~I"'12 OVN~l (Station cOlllmands) OVLNUfo1.395 
? 11,11 <m<~c 10> COt'lM 13 OVNf'l (Station commands) OVLNlH'1. 396 
? l')(} <lIIac/o> COl-1M 14 OVNM (Station commands) OVINUf'1. 397 
21 ')/1 'Illac/'o> COt-1~115 OVNf'1 (Station cOlllmands) OVINUM.398 
21('() <1II~lC /'0> COl-1M 16 OVNt-1 ( Sta t ion commands) OVl NIH". 399 
21 f)11 <maclo> CONSL OVNM (Console d rive r) OVLNUN.IIlI(J 
~) 1 7 ( I <iliac /'0> CPUGEI OVN~l (Get Cray time statistics) OVL NUf',.IW 1 
21111 <,111,1 C /'0> CHAYIO OVN~l ( Cray message interface) OVL Nut'1. IIU2 
2 c)( III <1l1(lC I~O> DUGEl OVN~l (Get disk buffer statistics) OVl NlH-1.LI03 
2~~(l11 <iliac 1'0> DECOD2 OVNM (Parameter scanning) OV L N UI'l. LIIlII 
221(1 <1lIi.1C 1'0> DECODE OVNt>t ( Pa ramete r scann i ng) OVLNUI-1.405 
22111 <lilac r'o> DELMSG OVNN ( De I ete station messages) OVLNur>t.lI06 
22;!(1 <maclo> DESCRIBE OVNN (Command descriptions), OVLNUr,1. LIO 7 
22:?11 <IIlClC 1'0> DEVDAT OVNt>t (Display expande r device status) OVLNUN.LIll8 
223() <mac /'0> OISPOl OVNr>t (Station displays) OVLNlIM. Lt09 
?2~11 <rnClC )'0> 0lSP02 OVNI>t (Station displays) OV l NUt,1. 111 0 
22 11(l <iliac r'o> DISPLAY OVNM (Display processor) OVINUM.411 
22/111 <III;IC r'o> DKDIS OVNt-1 (Display disk activity graph) OVLNlH'1. Lll 2 
22'j() <rna c 1'0 > DKERR OVNM (Display disk e r ro rs ) OVLNUM. Lll 3 
22')11 <1II8CI0> OKERRI OVNN ( Set DI<ERR MOS bu f Fe r add ress) OVLNUH. 111 4 
22()() <m8 C "0> DI,SET OVNN (Get disk I/O statistics) OVINUI·1. Lll 5 
22C I, <1IIC1cro> DI,SE TO OVNN (Get disk I/O statistics) OVLNUr,l. LI16 
22i() <III~C"O> DI<STAT OVNN ( [) I SI( display) OVLNlH,1. 417 
22 (II <1fI<lC I'D> DSPL OVNI>t ( CPU fo rma t ted displays) OVLNUM. Lt 18 
23!ln <milC n» ERRDIS OVNt'l ( E rro r log display) OVLNUN.419 
;! 31 )11 <1II;:IC 1'0> EHHOR OVNN ( E /'r'0 ,~ message formatter) OVLNUN. L,20 
23111 <lIIacro> F80 OVNI>t (80 column ro ta ted fon;; ) OVLNUN.1121 
23 III <III,le 1'0> F132 OVNM ( 132 column 1'0 ta ted font) OVLNUM. Ll22 
232(1 <fIl(lCI'(» H1GEl OVNf'l (Get free memory stati3tics) OVLNUM.1123 
23;-'11 <1II(lCIO> GHAPII OVNI>t (B<l r g rapt. generator) OVl NUM. LI24 
~'33( I <lIIaCI'(» GHCDIS OVNI,1 (Generic resoll rce cumulatives) OVLNut'l. Lt25 
?~ )11 «II~C 1'0> GHPDIS OVN~l (Gene ric resoll r'ce prof i Ie) OVLNlll·1. 426 
23 1,!l ',III~'C I'(» CHUDIS OVNI·l (Gellel'ic re sou rce uti I;zation) OVLNUI,1. 427 
c? ,) I,ll <fII~CI'(» IIDI~PAG ovrm ( lis t i ng heade r page generation) OVLNUf". LI28 
;.> V,() <,II"IC 10" IIll P OVNI'l (lieip facility) OVLNUf'1.429 
23',11 < filii C I '().> liE I P2 OVNI'l (lleip facility) OVl NlJf'1. LI30 
?3(.,() <'III,Il: 10> IILLI'D OVNI-1 ( lie I p felC iii ty di.l ta ) OVl NLJ~1. Ln 1 
? 3(~11 < 111<1 C 10 -', HI'DATA OVNN ( Lis t i ng twade r page da tel) OVLNU~1. L132 



OVLNUf.1 
Ove,' I ay OVLNU~1 

2370 
2374 
21100 
2 1104 
2410 
2414 
2420 
21124 
2430 
2 1134 
24 110 
211411 
2 1150 
21154 
21160 
246 11 
2470 
24711 
25UO 
25tl4 
2~) 10 
25111 
2520 
25211 
2530 
25311 
25 110 
25411 
2550 
25511 
2560 
25611 
257() 
25711 
26UO 
26(111 
261() 
26111 
2620 
26211 
2630 
263 11 

<macro> 
<macro> 
<IJIClcro> 
<ora C 1'0> 
<mC"lcro> 
<mac 1'0> 
<macro> 
<mac ro> 
<macro> 
<macro> 
<macro> 
<macro> 
<macro> 
<mac ro> 
<mac 1'0> 
<mac 1'0> 
<macro> 
<rna c r6> 
<macro> 
<macro> 
<macro> 
<macro> 
<mac 1'0> 
<macro> 
<rna C 1'0> 
<macro> 
<macro> 
<mac 1'0> 
<mac 1'0> 
<macro> 
<mac 1'0> 
<macro> 
<macro> 
<macro> 
<mac 1'0> 
<macro> 
<macro> 
<mac 1'0> 
<mac 1'0> 
<macro> 
<mac 1'0> 
<macro> 

HSPGET 
ICONSL 
IDEBUG 
IDLGET 
IDRCT 
IFRMT 
KEYBD 
lCP 
LI NK 
LOGON 
MESSAGE 
MSTAT 
NSTDIS 
NCNDIS 
NEWDIS 
NSCLP 
NSCNET 
NSCSfP 
OBIT 
OFRMT 
ONLINE 
POST 
PROTINIT 
PROTOCOL 
QUEUE 
READ 
SNAP 
SOROC 
SSDGRA 
STADIS 
STAGEIN 
STAGEOUT 
STATCL 
STATINIT 
STATION 
S T 10 
SnlSG 
Sf PLOT 
STREAt-1S 
SfRSTAT 
SISGET 
STTAPI 

OVNt-l 
OVNM 
OVNM 
OVNM 
OVNN 
OVNM 
OVNt-l 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNI1 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNM 
OVNt-l 
OVNM 
OVNM 
OVNN 
OVNM 
OVNt-l 
OVNI·l 
OVNM 
OVNN 
OVNM 
OVNM 
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Block: OVLNUM Quai ifier: OVLNUM (13) 

(Get high speed transfer statistics) 
(Console initial ization) 
(Debug displays) 
( Ge tid let i me s ta tis tic s ) 
(DEBUG display) 
(Debug display) 
(Station keyboard input) 
(LCP generation and validation) 
( LINK d i sp lay) 
(Station logon) 
(Text message formatting) 
(STORAGE display) 
(Mass storage Graph) 
(NSC CONC display) 
(Display type change) 
(NSC/FEI logical path display) 
(NSC configuration display) 
(NSC network statistics display) 
(Print file termination notification) 
(Debug display) 
(Station logon) 
(Ope ra to r message I/O i nte rface) 
(Protocol task initial ization) 
(Cray communications task) 
(Input dataset queuing) 
(CLI read) 
(SNAP command) 
(SOROC translator) 
(SSD Channel Graph) 
(STATION display) 
(Initial ize staging to.Cray) 
(Initial ize staging from Cray) 
(STATCLASS display) 
(Station initiation) 
(Console initiation) 
(Dataset staging) 
(Process received station message) 
(Staging to plotter) 
( St ream cant ro I ) 
(STRSTAT display) 
(Get system statistics) 
(Stage to tape) 

OVLNUM.1133 
OVLNUt-1. 1134 
OVLNUM.435 
OVLNur1. 436 
OVLNLJM. 1137 
OVLNllM.438 
OVLNUM.1139 
OVLNLJM.4 110 
OVL NUt-I. LILI1 
OVLNUM.11112 
OVLNUM.443 
OVLNUM .1144 
OVLNIJN.4LI5 
OVLNUM.1146 
OVLNUM. LII17 
OVLNUN.4 118 
OVLNLJM.1149 
OVLNUM.450 
OVLNUN.451 
OVLNUN.452 
OVLNUM.I,53 
OVLNlIM.454 
OVLNUM.455 
OVLNUM.456 
OVLNUM. LI57 
OVLNLJM.458 
OVLNllM.459 
OVLNUM.460 
OVLNUM.461 
OVLNUM.462 
OVLNUM.463 
OVLNUt-l.464 
OVLNllN.465 
OVLNUt-l.466 
OVLNUN.467 
OVLNUM. LI68 
OVLNUM.469 
OVLNllt-1. 470 
OVLNUM.471 
OVLNUM .1172 
OVLNUM. LI7 3 
OVLNUM.474 



llV L N Uf·, 
O\'t'I'I<1Y ovuwr,' 

~~6/1 <[Il(lC I'(» 
26 /1'1 <llIelC 1'0:> 

26')!l <IIIClC I'()'> 

26')11 <IlIClcro> 
;?L>CtI <ITlClCr(» 
26(;11 <macro> 
26/(1 <IIlClCI'O> 
2() (II <1II<1CI'O> 
27ll(1 <IlIJC 1'0> 
27(111 <IIIClcro> 
;:> 71 () <iliac 1'0> 
27111 <iliac "0> 
27~)ll <metcr-o> 
2/?LI <m<1cro> 
2f3ll <m8cro> 
? /311 <m;:lcro> 
27 11 () <macl'o> 
2711LI <1Il;:lcro> 
275(J <lilac 1'0> 
27 1)'11 <1I18CI0> 
?7()ll <milero> 

2f611 <lilaCI'D> 
27 I () <macro> 
27/11 <mClC "0> 
3(l()U <macro> 
:3 ()l \ II --=lIIac/'o> 
3 () III <IIIClcro> 
.3 () 111 <mllC ro> 
~ ll;' (l <Ill;! (~I I" 

lOP AI'fv1L 2.1(U5/15/87) (II /U6/B I 11 : ~~: 33 
Block: OVLNUM Qua Ii fie r: OVLNUM 

STTAPO OVNf-l (Stage ~ape) 
STUBPR OVNH (Stage tl- ... (' i nte r) 
STXDI<I OVNf-l (Stage from disk) 
STXOI<O OVNf·l ( St<1ge to disk) 
SUf-mAY OVNH ( SUMf-1ARY display) 
SUfv1110W OVNf·l ( Summa ry control routine) 
SllMTIME OVNH ( SUIIlIIW ry ta I I Y i ng) 
SWAP OVNM (SWltP Space Statistics) 
SYNTAX OVNfvl (Command syntax descriptors) 
SYSTAT OVNH (SlATUS display) 
1 APEC OVNf-l (TAPE display) 
TEC455 OVNt1 (Conversion for TEG console) 
T.JOB OVNH ( TJOB display) 
T I,STAT OVNf-l (STP display) 
lURNPG OVNH (Rota te pr i nt page) 
UNBU<. OVNH (Dataset deblocking) 
UPOAIE OVNt1 ( Upda te stream sta te) 
XFRHT OVNf1 ( Debug display) 
XJSTAT OVNH (JSTAT display) 
Xf-1PXP OVNf·l ( Debug display) 
Xf-1Pl~XP OVNH (Debug display for XHP-4) 

************************************************************************ 
* 
* 
* 

SINTER Inter'active station overlays 
* 
* 
* 

*****************************************,****************************** 

I ACt·1D OVNfv1 (Command p rocesso r) 
lACON OVNH (Console i nit i a liz a t i 0 r,1 ) 

IACON1 OVNH (Console input) 
IArUNC OVNf-l ( Concen t ra to r functions) 
IAIOP OVNI1 ( Interactive station) 
I A I OP1 OVNf1 ( Interactive concen t ra to r) 
I MISG OVNf-l ( t1essage distibutor) 
IAOUT OVNfvl (Console output) 

*~********~******************************~****************************** 

* * 
* SNSC NSC concentrator overlays * 

Page 33 L• 
( 1 LI ) 

OVL NUN. LI7 
OVLNUfvl. II 7 () 
OVLNUN.1177 
OVI NIH". 1.78 
OVL NUH. LI79 
OVLNUI-l.1180 
OVLNUM. 118 1 
OVINUH .1182 
OVINUr".1183 
OVLNUf.1. LI84 
OVI NUN. 1.85 
OVLNUH.I.86 
OVL NUf-1. 487 
OVL NUf-l. 1188 
OVL NUH. 1189 
OVLNUH.490 
OVI NUfv1. 1191 
OVL NUH. 1192 
OVLNUf·l. 1193 
OVLNUH. LI9 11 
OVLNUM.1195 

OVLNLJf.1. 1197 
OVLNUf.1. 1198 
OVL NUt1. 1199 
OVLNUM.500 
OVLNUf·1. 501 
OVLNUM.502 
OVLNUt-l.503 
OVLNlJM.50 It 
OVLNUf-1.505 
OVLNlIH.506 
OVLNur·1. 507 
OVLNUf-1.508 
OVLNUf-1.509 
OVLNUM.510 

OVLNlJH.512 
OVLNUN.513 
OVLNUM.514 
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Ovel'lay OVlNlH" Block: OVLNUM Qua I i fie I': OVLNUM ( 15 ) 

* * OVLNllM.515 
************************************************************************ OVLNUM.516 

OVLNUM.517 
302 14 <1IIe1cro> FNSC OVNM (NSC N-packet interface) OVLNUM.518 
303U <melcl'o> NIDEND OVNM (NSC concent rato r termination) OVLNUM.519 
3034 <lIIllcro> NSC OVN'~ (NSC initial ization) OVLNUM.520 
3()IIU <mac 1'0> NSCFND OVNf.1 (NSC term ina t ion) OVLNlJr"'.521 
30141! <mDcro> NSCID OVNM (NSC logical ID p rocesso r) OVLNUN.522 
3050 <m'lC fO> NSCIO OVNM (NSC I/O contro I) OVLNUM.523 
30511 <Illac 1'0> NSCMSG OVNM (NSC messelge hand Ie r) R16552CA.1 
3060 <ma C 1'0> NSCHW OVNf.l ( NSC R/W lIa nd Ie r ) OVLNUM.5211 
3064 <1IIe1el'O> SCP 10 OVNM ( SCP Protocol Hand I er) OVLNUH.525 
3070 <mllC ro> TERMNSC OVNM ( N-packet interface te I'm ina t ion) OVLNUH.529 

OVLNUM.530 
************************************************************************ OVLNUN.531 
* * OVLNUM.532 
* $llCHN User channel overlelYs * OVLNlJH.533 
-II- * OVLNlJ''''.53 14 
************************************************************************ OVLNUM.535 

OVLNU'''.536 
3071! <mac ro> UCSHL OVNM ( User channel She II routine) OVLNlJt-1.537 
31nu <melcro> UCOPN OVNM ( lJ se r channel Open routine) OVLNUM.538 
31(14 <mac fO> UCCLS OVNM ( Use r channel Close routine) OVLNUH.539 
3110 <mClC ro> llCRD OVNM ( II se r channel Read routine) OVLNUH.5140 
311 11 <macro> UCWRl OVNM (User channel Wri te rOllt i ne) OVLNUf.l.5111 
3120 <mac 1'0> UCDRV OVNf.l (User channel Dr i ver rout i ne) OVLNUf.1.51!2 
') 1 ?I! <mCtC ... 0> UCXFR OVNM (User channel Data Transfer) OVL NU'.,. 5113 

OVLNUH.5114 
* User dIanne I d ri vers OVl.Nl.IH.5115 

OVLNUN.546 
3130 <nrCl c /'0> ISPDRV OVNM ( I SP channe I d ri ver) OVLNUN.5117 
313 11 <mac /'0> SL2DRV OVNM (Superlink FEI d rive r) OVLNUM.5118 
3111 () <mClcro> UCDRV1 OVNt" (llser channe I dummy d rive r 1 ) OVLNUM.5119 
311111 <mClC ro> UCDHV2 OVN'~ (User channel dummy driver 2 ) OVLNUM.550 
3150 <nrllC ro> lICflRV3 OVNH ( II se r channel dummy d r j ve r 3 ) OVLNUf.l.551 
315 11 <mac "0> LJCDHV4 oVNr~ (llser channe I dummy d rive r 4 ) OVLNlIM.552 
31G() <mac ro> lICDHV5 OVN'~ (User channel dummy d r 1 ve r 5 ) OVLNUM.553 
316 11 <melClo> UCDHV6 OVNM (llser' channe I d lImmy d rive r 6) OVLNUf.l.554 
3170 <macro> UCDHV7 OVNr~ (llser' channe I d 1I1111T1y d rive r 7 ) OVL.NUM.555 
31 /11 <mac 1'0> IJCl>HV8 OVNr-1 (llser chelnnel dllmmy d ri ve f' 8 ) OVLNU'''.556 
3?()1l <III:1cr"o> UCORV9 OVNM ( User channel dummy d r j ve r 9) OVLNUI-l.557 

OVLNUM.558 



O\,lIWI·' 
0\ P r I elY ()Vl tHW 

3?I,111 In~cro> 

321 (I IIIClcro> 
321 11 nl(lC r'o> 
32 ;:(l 1Il,1(;n» 

322 11 lII(Jcro> 
32')(\ <macro> 
3231, <In,lcro> 
321j() <mClcro> 
321,11 <m(Jcro> 
32')() <mCle r'o> 
32')1, <1l\,lC 1'0> 

3?(lU <macro> 
32()1, <111;1 C 1'0> 

3?1() </Il;1C 1'0> 

32 (I, <IIlCICIO> 
3)( I() <1II~cro> 

:3 3! ILl <lIIacro> 
331 () <1II(1cro> 

)311~ <IIIClCr(» 

lOP AI'I"1L 2.1(()~/1'J/87) 
Block: OVLNUM 

II I / U 6/ 8 ( 1 1 : ~)~) : :n 
Qualifier: OVLNUM 

**K***K***********K***K***, 
* 

~************************~*************** 
it' 

* 
* 

$UNIX Unix overlays * 
* 

*****************************************it*****K********~*************** 

AS!) OVNt>, (ASt) console d rive r inItiator) 
ASDINP OVNI,' (ASf) console input d r i ve r') 
AS[)OLJ1 OVNM (AS!) console output dr' i ve r) 
rscoPY OVNM (Copy expcHlde r pack partition) 
PAH1 OVNM (Expander disk pa rt i t i Gn allocation) 
TTKEY OVNt>, (TTY keyboa I'd d rive r) , 
TTY OVNt>, ( fly Ke rne I command) 
TrYIN OVN'" ( IfY input, lOS to Cray) 
TTYNIT OVNM (T-packet NSC d rive r i r~ i t i a I i za t ion) 
11 YNSC OVNM (I-packet NSC d rive r) 
TTYOUI OVNN ( T TY output, Cray to lOS) 
UOISK OVNt>, (Disk d rive r') 
UFILE OVNM (Expander disk f i Ie i/o) 
llPHINT OVNI"1 ( r r i n te r d I' i ve r) 
UPRTl OVNt>, ( P r' i n t output) 
LJPRT2 OVNN (Rotated pri nt output) 
UPHT3 OVNI" (P I ot output) 
LJTAPE OVNt>1 (Tape d rive r) 

tvlAX OVNr-l ( ) • NLJLL=OK .Maximum overlay lIumbe r 

EHRIF O$lvlAX. GT, OVL TBL .Overlay table ove r·r I 0\01 

Page 336 
(16 ) 

OVL NUI·1. 55' 
OVLNUtvl.56U 
OVLNUf>1.561 
OVLNUf.1.562 
OVINlH·l.563 
OVLNUI·'. 56L~ 

H1726()AI3.1 
H 1 726()AB. 2 
R1726nAI3.3 

OVLNlH"1.565 
OVL NUt>1. 566 
OVLNLJt-1.'367 
OVLNLJM.568 
OVLNllM.569 
OVLNUI-1.570 
OVLNlll".571 
OVLNLJM.572 
OVLNur·1. 513 
OVLNljf·1. 57l~ 
OVl NLJt>1. 575 
OVLNUM.576 
OVLNU"'1. 577 
o V L N U,,1. 5 78 
OVLNlH-1. 579 
OVLNUM.580 
OVLNUH.581 

OVLNUM.583 



OVLNUN 
OVP. r I ay OVLNUt-l 

<prototype> 
<defin tion> 
<defin tion> 
<de fin tion> 
<defill tion> 
<def i n tion> 
<defin tion> 
<de fin tion> 
<defin tion> 
<definition> 
<definition> 

33?() <m(lc 1'0> 
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Block: OVLNUM Qual ifier: OVLNUM (17) 

************************************************************************ OVLNUM.585 
OVLNUM.586 
OVLNLJM.587 
OVLNUM.588 
OVLNUr<1.589 
OVLNUM.590 
OVLNllM.591 
OVLNUM.592 
OVLNUM.593 
OVLNUM.594 
OVLNUN.595 
OVLNIlM.596 
OVLNUM.597 
OVLNUr<1.598 
OVLNUM.599 
OVLNUH.600 
OVLNUM.601 
OVLNlJH.602 
OVLNUH.603 
OVLNUr<1.60Lt 
OVLNUH.605 
OVLNUM.606 
OVLNUH.6()7 
OVLNUM.608 
OVLNUM.609 
OVLNUM.610 
OVLNUH.611 
OVLNUH.612 
OVLNLJM.613 
OVLNLJr<1.614 
OVLNUH.615 
OVLNUH.616 
OVLNUr<1.617 
OVLNUfvl.618 
OVLNUH.619 
OVLNUH.620 

* 
* 
* * ovl 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

COMPARS 

COM PARS 

ovl 

cmd 

Define command parameters 

( cmd ) 
I 

Overlay (COMt-lnn) which ,processes the t ist of com
mands. CV$cmd is defined for each entry in the 
list. 

* 
* 
* 
* 
* 
* 
* 
* 
* 

List of commands handl~d by the overlay. Each * 
command must be truncated to five chal'acters if * 
necessary. A unique value CP$cmd is assigned to * 
each entry in the I ist (The first entry is assigned * 
a va I ue of ze ro) . Nu I I' ent r i es are i ~,no red. * 

* 
The stat ion overlay CLI uses the va lue CV$cmd to ca II the * 
overlay which processes a partic~lar command. The overlays * 
(COMMnn) use the values CP$cmd to determine which command is * 
being processed if it handles more than one. * 

* 
************************************************************************ 

MACRO 
OVL COM PARS 

QUAL 
NEXT 

$ECHO ECIIO 
IFC 
ENTRY 
ENTRY 

CpS PAR NEXT ---
CV$ PAR EqUALS 
$ECHO ENDI)UP 

QUAL 
COfvlPARS ENDM 

COMHOl COt-1PAHS 

CMD 

- 1 
PAR=(CMD) 
'_PAR_' , NE, , Lt 
CpS PAR -
CV$ PAR 

0$ OVL -

* 

(CLEAR,DEBUG,ERROR,LINK,SCROL,STATI,STATU,STORA, 
PEHIO,MONIT,BABEL,STATC,TAPE,TJOB,DKSTA,SUMMA,STP, 

OVLNUM.622 
OVLNUM.623 



()\' L rlUH 
OVPt'I<lY nVI NlH 

') L'() CONt-l()2 

:; 3;'( I COt-It-H)3 

COMt-1U4 

33?fl <JIl;H~r()"' COlvlM05 

) 3?() COt-lt-l06 

') 3?(1 <m,ICI()~> COI·IMOl 

Cot·IM08 

33?(1 COMt-I()9 

3 ) ?(l <JlWC 1'0' COlvlMl0 

33?() <macro> Cot-H-Ill 

3 3 ~'( 1 <macro> COt-1M12 

33?() <mac "0> 

<rn(~ C 1'0:> COt-1M 1 It 

:) 3?U <rn,~c "0> COt-1M15 

H~'(l COt-Hvl16 

COf.lI'AHS 

COMPARS 

COMPAHS 

COt-IPARS 

COM PARS 

COMPARS 

CONPARS 

COMPAHS 

COMPARS 

COMPARS 

COt-1PARS 

COt-WARS 

COMPARS 

COMPAHS 

COMPARS 
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Block: OVLNUt-l Qualifier: OVLNUH (18) 

XJ S I , S rh lP, f{S fAT, CtlC, DSPL, LPAI H, S\MP, DKERR) 

(END,lOGOr,LOGON, lACON) 

(rLUS,MINUS,GRfAT,LESS~ INC,DEC) 

(COMMf,CONSO,DELAY,POLL,REFRE,SET,SNAf,STAGE,PAUSE) 

(ESIGN) 

(DROP,KILL,RECOV,RELEA,RERUN,RESUH,SHUTD,SUSPE) 

( CHANN, 0 I SCO, LI MIT, RESrO, ROUTf, S TREA, SWE E P, SW I TC) 

(CLASS,ENTER, FLUSH,OPERA) 

(ASSIG,MODE,ALTfR,DISPL,BREAK,REMOV,RUN,STOP, INI fl) 

(MESSA,REPLY,CONFI,MSG) 

(DATAS) 

(JOR) 

( SAVE, sum.., I ) 

(ATSIG,DEFAU) 

(NSC) 

(TLINK,UNLOA) 

OVLNUH.62 1 

OVL NUlvI. 625 
OVl NlHvl. 626 
OVLNUt-l.627 
OVLNLJM.628 
OVLNlJl·l.629 
OVLNUH.630 
OVLNU~1. 631 
OVLNUH.632 
OVLNLJlvI. 633 
OVLNUH.634 
OVLNUH.635 
OVLNLJM.636 
OVLNW..,. 637 
OVLNUH.638 
OVLNUM.639 
OVINlJM. 6110 
OVL NUH. 6111 
OVLNUM.6112 
OV! NU~1. 6113 
OVLNUM. 61~4 
OVLNU~1. 6115 
OVI NUI'I. 6116 
OVLNUH.647 
OVLNlJl>1.6 118 
OVLNUM.6 It9 
OVLNUt-l.6,)0 
OVLNUlvI.651 
OVLNUN.652 
OVLNUt-1. 653 
OVLNUM.654 



OVL NUr·, 
OVP I' I "y OVLNUf-l 

<protot.ype> 
<definit.ion> 
<de fin it i 011> 
<de fill it i 011> 
<de fin i t ion> 
<definition> 
<defillit.iOIl> 
<definitioll> 
<ciefillilioll> 
<de fin i t. i 011> 
<'de fin i t. i 011> 
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Block: OVLNUM Qualifier': OVLNUM (19) 

************************************************************************ 
* * 
* 
* * ovl 
* 
* -II-

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

DISPAHS 

DISPAHS 

ovl 

disp 

Define display parameters 

(disp) 

* 
* 
* 
* 

Ovel'lay (DISPnn) which controls generation of the * 
displays I isted. The value DV$disp is defined for * 
each entry in the list. * 

* 
List of displays handled by the overlay. Each * 
entry is I imited to five characters. A unique * 
va lue DP$d i sp is ass i gned to each entry in the * 
I ist (The first entry is assigned a v;;'!lue of zero). * 
Null entries are ignored. * 

* 
The station command overlays (COMtvtnn) use the values DV$disp * 
and DP$disp to activate a particOlar display. ~he display * 
ove r I ay 0 I SPLAY lIses the va lue DV$d i sp va lue to ca I I the * 
overlay (DISPnn) which controls the display generation. * 
The overlay DISPnn uses the value DP$disp to se'lect which * 
display is being processed. * 

* * 
*****************************************~****************************** 

MACHO 
OVL DISPAHS DISP 

QUAL 
NEXT -1 

$ECHO ECHO PAR=(DISP) 
Ire ! _PAR_!, NE" 4 
ENTRY DP$ PAR -
ENTRY DV$ PAR 

DP$ PAR NEXT --
DV$ PAH [(ll1AL S 0$ OVL 
$EclIO [NODlJP 

QUAL -K-

OISPAHS ENOM 

OVLNUM.656 
OVUHJM.657 
OVLNUM.658 
OVLNlJl-1.659 
OVLNUN.660 
OVI.NUI-1.661 
OVI.NlJM.662 
OVLNlJI'1. 663 
OVLNUM.664 
OVLNlJH.665 
OVLNUN.666 
OVLNlJI'1. 667 
OVLNlJN.668 
OVLNlJN.669 
OVLNUN.670 
OVLNlJN.671 
OVLNlJt-,. 672 
OVLNlJN.673 
OVLNlJN.674 
OVLNlJN.675 
OVLNUM.676 
OVLNlJN.677 
OVLNlJt-1. 678 
OVLNlJN.679 
OVlNlJN.680 
OVLNlH-1.681 
OVL.NUN.682 
OVLNUN.683 
OVL NUt-1. 68 lt 
OVLNUN.685 
OVLNUN.686 
OVLNUI'1. 687 
OVLNlJl·l.688 
OVLNUM.689 
OVlNUH.690 
OVLNl1N.691 
OVLNUN.692 
OVLNUM.693 



ll'vl NUJ.1 
OVl'I'lay OVLNl 

33?C1 

. <1Tl;~ C 10" DISPOl OISPAHS 

DISP()2 DISPAHS 

END 
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Block: OVLNUM Qu~lifier: OVLNUM (2U) 

(DEBUG, L .~, LINK, STAll, STATU, Sl OHA, tv'lON IT, BABEL, 
STATC, TAPE,TJOB,DKS1A,SUMMA,SlP,XJST,STHS,HELP, 
HS1AT,CNC,NSC,DSPL,NSCLP,SWAP,DKERR) 

( SPL IT) 

OVL NlH1. 6S' 
OVUHH-1.696 
OVLNUr-1.697 
OVLNUr-1.698 
OVLNUH.699 

OVLNUM.701 
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SNEXI 18: 1 D 18 1 18 3 0 18 3 18 5 0 18 5 18 7 0 18 7 
18 : 9 D 18 9 18 11 0 18 11 18 13 D 18 13 18 15 D 18 15 
18: 17 D 18 17 18 19 0 18 19 18 21 D 18 21 18 23 D 18 23 
18:25 D 18 25 18 27 0 18 27 18 29 D 18 29 18 31 D 18 31 
20: 3 0 20 3 20 5 0 20 5 

~) C$HI-Cllk $APTEXT 3: 2L~ r 
(l C$S[)f'IPA $APTEXT 3: 19 F 
1 CSSDHP(3 $APTEXT 3:20 F 
2 CSSDt·1PC SAPTEXT 3:21 F 
3 CSSDt.Jf'D $APTEXT 3:22 F 
4 c$SOrW[ $APTEXT 3:23 F 
2 CP$ALllR 18: 17 E 18: 17 D 
() CP$ASSIG 18: 17 E 18: 17 D 
0 CP$A 1 S I G 18:27 E 18:27 D 

12 CP$BABEL 18: 1 E 18: 1 [) 

It CP$BHEAh 18: 17 E 18: 17 D 
0 CP$CIIANN 18: 13 E 18: 13 0 
0 Cr$CLASS 18: 15 E 18: 15 [) 

0 Cr$CL[AR 18 : 1 E 18 : 1 D 
25 CP$CNC 18: 1 E 18: 1 D 

0 CP$Cor·1HE 18: -, E 18: 7 D 
2 C p$cor~ F I 18: 19 E 18: 19 D 
1 CP$CONSO 18 : 7 E 18: 7 0 
0 CP$DArAS 18:21 E 18:21 D 
1 CP$DEBUG 18 : 1 E 18 : 1 D 
r) CP$DEC 18: 5 E 18 : ') D 
1 CP$DEFALJ 18:27 E 18:27 D 
2 Cf'$[)[LAY 18 : 7 E 18: 7 D 
1 CP$DISCO 18: 13 E 18: 13 D 
3 CP$DISf'L 18: 17 E 18: 17 0 

31 CP$DhERR 18: 1 E 18: 1 0 
16 CP$DFSfA 18 : 1 E 18 : 1 D 

(I CP$DROP 18: 11 E 18: 11 0 
26 C p$l)S Pl 18: 1 E 18 : 1 0 

U C P$UID 18 : 3 E 18 : 3 [) 

1 CP$U~ II:.I~ 18: 15 E 18: 15 D 
2 CI'$FI<IWI< 18 : 1 E 18: 1 [) 

() Cf'$[SIGN 18: 9 [ 18: 9 0 
2 Cr$FLIJSH 18: 15 E 18: 15 D 
2 CP$GIU~A I 18 : ') E 18 : 5 D 

23 Cf'$IIELP 18 : 1 E 18 : 1 [) 

3 r,P$IACON 18 : 3 E 18 : 3 [) 
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L~ CI'$ I tIC 18 : 5 E 18: 5 0 
10 CP$I Nil I 18: 1 7 E 18: 1 -, D 

U CP$J()B 18:23 E 18:23 [) 

1 CP$I~ILI 18: 11 E 18: 11 0 
3 CP$I [SS 18 : 5 E 18: 5 D 
2 CP$I I HIT 18: 13 E 18: 13 D 
3 CP$I I NI<- 18 : 1 E 18 : 1 [) 

1 CP$IOC;OI 18: 3 E 18 : 3 D 
2 CP$lOGON 18: 3 E 18: 3 [) 

'?7 CP$LPAIH 18: 1 E 18 : 1 [) 

(\ C p$r·,1. SSA 18: 19 E 18: 19 D 
1 C p$r·ll tHIS 18: 5 E 18: 5 0 
1 C p$r"pIH 18: 17 E 18: 17 [) 

1 1 Cp$f1UN If 18: 1 E 18 : 1 [) 

3 CP$I-ISG 18: 19 E 18: 19 D 
0 CP$NSC 18:29 E 18:29 D 
3 CP$OPLHA 18: 15 E 18: 15 D 

10 CI'$f'AUSl 18 : 7 E 18 : 7 D 
10 CP$l'lHIO 18 : 1 E 18 : 1 [) 

LJ Cp$PLIlS 18: 5 E 18: 5 D 
3 CP$I'OLL 18 : 7 E 18 : 1 D 
? CP$IU COV 18: 11 E 18: 1 1 D 
4 CP$H[fHE 18 : 7 E 18 : 7 D 
3 CP$RELU\ 18: 11 E 18: 11 D 
5 C p$I\Er-lOV 18: 17 E 18: 17 D 
1 CP$HEPI'I 18: 19 E 18: 19 D 
II CP$HFIWN 18: 11 E 18: 11 D 
3 CP$HESTO 18: 13 E 18: 13 D 
5 C·p$HESUr·, 18: 11 E 18: 1 1 [) 

I~ CP$ROIJI~ 18: 13 E 18: 13 D 
?4 CI'$HSrAI 18: 1 E 18 : 1 D 

6 CP$FWN 18: 1 7 E 18: 17 D 
() CP$SAVl 18:25 E 18:25 [) 

II CI'$SCIWl 18: 1 E 18 : 1 D 
') CI'$SLr 18 : 7 E 18 : 7 D 
6 CI'$SHIJ fll 18: 11 E 18: 11 [) 

6 CI'$SNAI' 18: 1 [ 18 : 7 [) 

I CI'$SIAGL 18: 7 E 18: 7 D 
13 CP$SIAIC 18: 1 E 18 : 1 [) 

I) Cf'$S I AI I 18: 1 E 18: 1 [) 

6 CI'$SII\III 18: 1 [ 18 : 1 [) 

1 CI'$SIO\' 18: 17 r 18: 17 D 
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7 CP$SlOHA 18 : 1 E 18 : 1 0 
20 cr$slP 18 : 1 E 18 : 1 D 

5 CP$STHEA 18: 13 E 18: 13 D 
22 CP$SlHS 18 : 1 E 18 : 1 D 

1 Cr$SllBr-Il 18:25 E 18:25 D 
17 CP$SlIf.11-1A 18: 1 E 18 : 1 D 

7 CP$SUSPE 18: 11 E 18: 11 D 
30 CP$S\-/AP 18 : 1 E 18 : 1 D 

6 C P$S~/E E P 18: 13 E 18: 13 D 
7 CP$SWITC 18: 13 E 18: 13 D 

14 CpS rAPE 18 : 1 E 18: 1 D 
15 CP$TJOB 18: 1 E 18: 1 D 

0 CP$TLI NK 18:31 E 18: 31 D 
1 CP$UNLOA 18:31 E 18: 31 D 

21 CP$XJST 18 : 1 E 18 : 1 D 
423 CV$ALTFR 18: 17 E 18: 17 D 
Ll23 CV$ASSIG 18: 17 E 18: 17 D 
430 CV$ATSIG 18:27 E 18:27 D 
Lll 3 CV$BABEL 18: 1 E 18 : 1 D 
Ll23 CV$I3I\EAK 18: 1 7 E 18: 17 D 
ll21 CV$CHANN 18: 13 E 18: 13 D 
422 CV$CLASS 18: 15 E 18: 15 D 
ll13 CV$CLEAR 18: 1 E 18 : 1 D 
ll13 CV$CNC 18 : 1 E 18 : 1 D 
l116 CV$Cor~~1E 18 : 7 E 18: 7 D 
1124 CV$CONF I 18: 19 E 18: 19 D 
416 CV$CONSO 18: 7 E 18 : 7 D 
il25 CV$DATAS 18:21 E 18:21 D 
lll3 CV$OEI3UG 18 : 1 E 18 : 1 D 
ll15 CV$DEC 18 : 5 E 18 : 5 D 
i~30 CV$OEFAU 18:27 E 18:27 D 
416 CV$DFLAY 18 : 7 E 18 : 7 D 
LI21 CV$DISCO 18:13 E 18: 13 D 
il23 CV$DISPL 18: 17 E 18: 17 D 
413 CV$DKElm 18: 1 E 18: 1 D 
il13 CV$OKSTA 18: 1 E 18 : 1 D 
ll20 CV$DROP 18: 11 E 18: 11 D 
il13 CV$DS PL 18: 1 E 18 : 1 D 
ll14 CV$END 18: 3 E 18: 3 D 
il22 CV$ENTEH 18: 15 E 18: 15 D 
ll13 CV$ERIWH 18: 1 E 18 : 1 D 
1117 CV$ES IGt~ 18 : 9 E 18 : 9 D 
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1122 CV$ILlJSII 18: 15 E 1 B: 15 0 
1115 CV$CI\U\ 1 18: 5 E 18 : 5 D 
1113 CV$IILLP 18: 1 E 18: 1 D 
11111 CV$ IACm 18: 3 E 18: 3 0 
415 CV$INC 18 : 5 E 18 : 5 D 
1123 CV$ I N III 18: 17 E 18: 17 0 
1126 CV$,)OB 18:23 E 18:23 D 
II?() CV$h I II 18: 11 E 18: 11 [) 

1115 CV$LESS 18 : 5 E 18: 5 0 
1121 CV$L I ~111 18: 13 E 18: 13 0 
1113 CV$LINh 18: 1 E 18 : 1 0 
I~ 11~ CVSL OGOI 18 : 3 E 18: 3 0 
11111 CV$LOGON 18 : 3 E 18 : 3 0 
I~ 1 3 CV$LPATH 18: 1 E 18: 1 0 
II?II cV$r'll- SSA 18: 19 [ 18: 19 0 
1115 CV$HINUS 18 : 5 E 18 : 5 0 
423 CvSr·l0l>l: 18: 17 E 18: 17 [) 

1113 CV$t·l0N IT 18 : 1 E 18 : 1 0 
11211 CVSr·1SG 18: 19 [ 18: 19 D 
1,31 CvSt~sc 18:29 E 18:29 0 
1122 CVSO P[I{I\ 18: 15 E 18: 15 0 
1116 CV$PAUSE 18 : 7 E 18 : 7 [) 

1113 CV$PEHIO 18 : 1 E 18 : 1 D 
I~ 15 CV$PLUS 18: 5 E 18: 5 0 
1,16 CV$POLI 18 : 7 E 18 : 7 0 
1120 CV$f{[COV 18: 11 E 18: 1 1 0 
1116 CV$/\E I RF 18 : 7 E 18: 7 D 
1120 CV$HLLEI\ 18: 11 E 18: 11 0 
1123 CVSHEf.1UV 18: 1 -7 E 18: 17 0 
11211 CV$HEI'I), 18: 19 E 18: 19 0 
1120 CVSHEHUr~ 18: 11 E 18: 11 [) 

1121 CV$HESIO 18: 13 E 18: 13 0 
112(1 CV$H [SUr·l 18: 11 E 18: 11 0 
1121 CV$HOUlf 18: 13 E 18: 13 0 
111 3 CVSHSll\l 18 : 1 E 18: 1 0 
1123 CV$I{lJN 18: 17 E 18: 17 0 
11?7 CVSSI\Vf 18:25 E 18:2') 0 
1113 CVSSCIWl 18 : 1 E 18 : 1 0 
1116 CVSSII 18: 7 E 18: 7 0 
112U CVSSIILJI[) 18: 11 E 18: 11 [) 

1116 CV$SNAI' 18 : 7 E 18: 7 D 
1116 cvSs T 1'1(;1 18 : 7 E 18: 7 D 
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(25) 

1t13 CV$SIAIC 18: 1 E 18 : 1 D 
il13 CVSSTAfl 18 : 1 E 18 : 1 D 
413 CV$SlATU 18 : 1 E 18 : 1 0 
1123 CVSSIOP 18: 17 E 18: 17 D 
413 CVSSIOHA 18: 1 E 18 : 1 D 
1113 CV$SlP 18 : 1 E 18 : 1 D 
il21 CV$STHEA 18: 13 E 18: 13 D 
413 CV$STRS 18 : 1 E 18 : 1 D 
il27 CV$SlJBf'll 18:25 E 18:25 D 
il13 CV$SUf~HA 18 : 1 E 18 : 1 0 
420 CV$SUSPE 18: 11 E 18: 11 D 
il13 CV$S\'/AP 18 : 1 E 18: 1 0 
421 CV$S~IE [P 18: 13 E 18: 13 D 
421 CV$SH I IC 18: 13 E 18:13 0 
413 CV$TAPE 18: 1 E 18: 1 D 
il13 CV$lJOB 18 : 1 E 18 : 1 D 
1~32 CV$TLINh 18: 31 E 18:31 D 
432 CV$UNLOA 18: 31 E 18:31 0 
413 CV$XJSl 18 : 1 E 18 : 1 0 

7 DPSBABEL 20: 3 E 20: 3 D 
22 DP$CNC 20: 3 E 20: 3 D 

0 DP$DEBUG 20: 3 E 20: 3 0 
27 DP$DKEHR 20: 3 E 20: 3 0 
13 DP$DhSTA 20: 3 E 20: 3 0 
24 DP$DSPL 20: 3 E 20: 3 D 

1 DP$ERHOR 20: 3 E 20: 3 D 
20 DP$HELP 20: 3 E 20: 3 0 

2 DP$LINh 20: 3 E 20: 3 0 
6 DP$f>10NI T 20: 3 E 20: 3 D 

23 DP$NSC 20: 3 E 20: 3 0 
25 DP$NSCLP 20: 3 E 20: 3 D 
21 DP$RSIAT 20: 3 E 20: 3 0 

U DP$SPLIT 20: 5 E 20: 5 D 
10 DP$STAIC 20: 3 E 20: 3 D 

3 LJP$SfAJ I 20: 3 E 20: 3 D 
i. Dr$SlAfU 20: 3 E 20: 3 D 
~ DP$SIOHA 20: 3 E 20: 3 D 

15 DP$STI' 20: 3 E 20: 3 D 
17 DP$SIHS 20: 3 E 20: 3 D 
1/1 DP$SUf·1H/\ 20: 3 E 2U: 3 0 
26 DP$SHAP 2(): 3 E 2IJ: 3 D 
1 1 Dr$l APE 20: 3 E 20: 3 D 
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1 ~) OP$LJOI{ 20: 3 E 2() : 3 [) 

1 () [)P$XJS 1 20: 3 E 2(): 3 0 
LIIIII [)V$I~I\Br I 20: 3 [ 2U: 3 [) 

1111'1 IJV$CNC 2U: 3 E 2(): 3 [) 

'1'1'1 DV$lJlllllt; 20: 3 E 2(): 3 IJ 
LI/III DV$Dhl:nR 20: 3 E 20: 3 [) 

II1III DVSfll',S I A 2U: 3 F 2!l: 3 D 
LIIIII DV$DSPI 20: 3 [ 2!l: 3 [) 

'II11I UV$IJ<fWIl 20: 3 E 20: 3 0 
IIIIII DV$IIUP 20: 3 E 20: 3 D 
I11II1 OV$L I NI' 20: 3 E 20: 3 D 
III11I OVSr'10N 1 I 20: 3 E 20: 3 [) 

I11111 DV$tJ;:1C 2U: 3 [ 20: 3 0 
III1I1 DV$rJSCLP 20: 3 E 20: 3 0 
IILIII DV$HSI/\! 20: 3 E 20: 3 D 
11111) DV$SF'LII 20: 5 E 20: 5 0 
LIIILI DV$SIAIC 20: 3 E 20: 3 D 
11'14 OV$SIAII 20: 3 E 20: 3 D 
II III~ DV$SIAIU 20: 3 E 20: 3 D 
IIIILI DVSS1OI\!\ 20: 3 E 20: 3 D 
III1II DV$SIP 20: 3 E 2!l: 3 D 
IILIII DVSSll{S 20: 3 E 2u: 3 D 
I1'I'I DV$SUf.1f.1A 20: 3 E 20: 3 D 
111111 UV$SHAP 2U: 3 E 20: 3 0 
111111 OV$rAPE 20: 3 E 20: 3 D 
IILI4 OV$TJOB 20: 3 E 20: 3 [) 

LI II II OV$XJ S 1 20: 3 E 2U: 3 D 
75 O$ACor-l 5: 12 E 5: 12 0 

311 O$I\CQTm·1 11 : 18 E 11: 18 [) 

372 O$ACQlJIH 11 : 19 E 11 : 19 0 
7 0$/\0[11 3:34 E 3: 31, 0 
6 O$,t.,I·1AP 3:33 E 3:33 D 

3 i 3 O$Af.1PLX 11: 20 E 11: 20 D 
1 U O$III-1S(; 3:35 E 3:35 () 

63 f O$ASD 16 : 7 E 16 : 7 D 
611n O$ASD I rll' 16: 8 E 16: 8 0 
6/11 O$ASD()lJl 16: 9 E 16: 9 () 

nLI O$BABLI 11 : 21 E 11: 2 1 D 
76 O$I3ADDAI 5: 13 E 5: 13 D 

31r-) O$BMWA I 11: 22 E 11: 22 [) 

1/1'1 O$BCOI" 6:25 [ 6:25 D 
11 U$Bf (; I N 3:36 [ 3:36 D 
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376 OSBlOCI<. 11: 23 E 11 : 23 D 
377 OSl3HAGEl 11 : 24 E 11 : 21J D 
1,00 OSBf'IGE r 11:25 E 11 : 25 D 
135 OSm'IXA I 0 6: 10 E 6: 1U D 
136 OSBf>IXCON 6: 11 E 6: 11 D 
137 OSBr·1.XC flU 6: 12 E 6: 12 D 
lI,U OSm·IXDHI 6: 13 E 6: 13 D 
11'1 OSBr.lXOPE 6: 1/, E 6: 14 D 
1/,2 oSBr·IXS I 0 6: 15 E 6: 15 D 
143 OSm-1XTPO 6: 16 E 6: 16 D 

12 OSBTD 3:37 E 3:37 D 
13 OSBrH 3:38 E 3:38 D 
14 OSBTO 3:39 E 3:39 D 

145 OSBUFI,IAN 6:26 E 6:26 D 
I,nl OSBXDIS 11 : 26 E 11 : 26 D 
402 OSBXSEl 11 : 27 E 11 : 27 D 
146 OSBYPASS 6: 21 E 6:27 D 

15 OSCALL 3: l,O E 3:40 D 
16 OSCDHI 3:41 E 3:41 D 

1,03 OSCF I NIT 11: 28 E 11 : 28 D 
404 OSCFREAD 11 : 29 [ 11 : 29 D 
222 OSCItNlES 8: 3 E 8: 3 D 
253 OSCLEAR 9: 2 E 9: 2 D 
254 OSCLEAR(l 9: 3 E 9: 3 D 
1,05 OSCll 11 : 30 E 11 : 30 D 
1,06 OSCllNIT 11 : 31 E 11 : 31 D 

17 OSCLhSNC 3: ,,2 E 3: 1,2 D 
20 OSCLOCK 4: 1 E 4: 1 D 

407 OSClUSTR 11 : 32 E 11 : 32 D 
1,10 OSCNGEI 11 : 33 E 11 : 33 D 
L,11 OSCNCDIS 11 : 34 E 11 : 34 D 
412 OSCO,.,BO 11 : 35 E 11 : 35 D 
1,13 OSCOt·If·IO 1 11 : 36 E 11:36 D 18 : 1 
1,14 OSCOf.1t·I02 11 : 37 E 11 : 37 D 18 : 3 
In5 oScot·It·I!) 3 11 : 38 E 11 : 38 D 18 : 5 
"16 OSCar-If·IOI, 11 : 39 E 11:39 D 18 : 7 
1,17 oScar·It·H)5 11 : ,,0 E 11 : III) D 18 : 9 
1,20 OSCOt-lt·I06 11 : '11 E 11 : 41 D 18: 11 
1,21 oScor·It·11I 1 11 : 1,2 E 11 : LI2 [) 18: 13 
,,22 0$COI·II'108 12 : 1 E 12 : 1 D 18: 15 
'123 OSCOI'II'IU~ 12 : 2 E 12 : 2 D 18: 17 
,,2'1 OSCOt·II-110 12 : 3 E 12: 3 D 18: 19 
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425 OSeOI-It-lI1 12 : Il E 12 : I. D 
1126 0$COI·II·112 12 : 5 E 12 : 5 D ltl L:3 
'127 0$COI-II·113 12: 6 E 12: 6 [) 18 25 
113n 0$<:01.11-11 11 12 : 7 E 12: 1 0 18 27 
431 0$C0I-1I.11 r) 12: 8 [ 12: 8 [) 18 29 
1132 O$COf.ll·l1 () 12 : 9 E 1')' L. 9 0 18 31 
3 r) 7 O$CONC 10:36 E 10:36 D 
36n O$CONClH 10: 31 E 10:37 [) 

361 O$CONCID 10:38 E 10:38 D 
362 O$CONCIO lU:39 E 10:39 0 

21 O$CONrIG 4: 2 E 4: 2 0 
PI7 O$COfll-1f-'IN 6:28 E 6:28 D 
1133 O$CONSl 12: 10 E 12: 10 D 
2 rj5 O$COPY 9: I~ E 9: II D 
256 O$COPY!! 9: 5 E 9: 5 0 
257 O$COPYI 9: 6 E 9: 6 D 
260 D$COI'Y? 9: 7 E 9: 7 D 
261 O$CDP'!) 9: 8 E 9: 8 0 
262 O$COPY I4 9: 9 E 9: 9 0 
263 O$COPY'j 9: 10 E 9: 10 0 
221 O$CPSPIN 8: I, E 8: I, 0 
22/1 O$CP1LST 8: 5 E 8: 5 [) 

1134 O$CPUGll 12: 11 E 12: 11 D 
22 O$ChAY _ II : 3 E II: 3 D 

1135 OSCHAYH) 12: 12 E 12: 12 [) 

23 0$C1\10UI II: I, E I. : 'I 0 
77 O$D3ECC 5: 1 II E 5: lL, 0 

lOt) O$D3EHH 5: 15 E. 5: 15 [) 

lUI O$lJ31()1\ 5: 16 E 5: 16 [) 

1 ()2 OSlJ3LOG 5: 17 E 5: 17 0 
103 O$D3"'Sy 5: 18 E 5: 18 0 
lUI, O$D3HLH 5: 19 E 5: 19 0 
105 O$D3ShH 5:20 E 5:20 [) 

106 OSD3SLH 5:21 E 5:21 D 
1 n 7 O$lJli!lECC 5:22 E 5:22 0 
llU O$I)/I()IHH 5:23 E 5:23 D 
111 OSDIIU IOH 5: 21, E 5: 2/, D 
112 0$()/,[)[t.1 5:25 E 5:25 D 
113 n$lJllt CC 5:26 [ 5:26 [) 

Ill, O$[)II [I~I{ 5:27 E 5:27 D 
1 1 ~) O$[)IIICm 5:28 E 5:28 D 
I 1 (i O$!)II I OC 5:29 [ 5:29 0 
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117 O$[)ll"lSG 5: 30 E 5:30 D 
120 O$[)IIH[ S 5:31 E 5: 31 0 
121 O$[)llf~ L H 5:32 E 5:32 0 
122 O$DIIShR 5:33 E 5:33 D 
123 O$L)/, SLR 5: 31, E 5: 311 D 
121, O$Ol,S fA 1 5:35 E 5:35 D 
436 O$DBGEf 12: 13 E 12: 13 D 
125 0$OD119 5:36 E 5:36 D 
126 O$OOIAG 5:37 E 5:37 D 
26l, O$ODlIHP 9: 11 E 9: 11 0 
265 O$DDU'-IPll 9: 12 E 9: 12 0 
437 0$DECOD2 12: 14 E 12: 1/, 0 
41,0 O$DEr,ODE 12: 15 E 12: 15 0 
266 O$nEI 9: 13 E 9: 13 0 
267 O$DELETO 9: 11, E 9: 14 0 
27U O$DELF:fE 9: 15 E 9: 15 0 
LI II 1 O$DELNSG 12: 16 E 12: 16 0 
442 O$DESCRI 12: 17 E 12: 17 0 
4113 O$DEVOAI 12: 18 E 12: 18 D 
127 O$DISK 5:38 E 5:38 0 

24 O$DISKIO '1 : 5 E 4: 5 0 
LILI4 O$DISP01 12: 19 E 12: 19 D 20: 3 
4115 O$D I SPll2 12:20 E 12:20 0 20: 5 
446 O$OISPLA 12:21 E 12:21 D 

25 O$DIVIDE 4: 6 E 4 : 6 D 
447 O$DKDIS 12:22 E 12:22 D 

26 O$DkOHP 4: 7 E 4: 7 0 
450 O$DKEHH 12:23 E 12:23 D 
1151 O$D"UU~ 1 12:24 E 12: 211 D 

27 O$DKIOEX 'I: 8 E II : 8 D 
30 O$DKLOOK 4: 9 E 4: 9 D 

1152 O$DkSET 12:25 E 12:25 D 
453 O$LH<S [ T () 12:26 E 12:26 0 
115" 0$DhS1AI 12:27 E 12:27 D 
271 O$DLOA[) 9: 16 E 9: 16 D 
272 O$DLOA[)() 9: 17 E 9: 17 0 
150 O$DSCGLr 6:29 E 6:29 D 
455 O$DSPL 12:28 E 12:28 [) 

273 O$DSfAT 9: 18 E 9: 18 [) 

27'1 O$DS lA[ II 9: 19 E 9: 19 D 
31 O$D1B I,: 10 E 4: 10 D 

225 o$rcllocP 8: 6 E 8: 6 D 
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;:> 1~) 0$1 DDI I I 9:2() E 9:2U 0 
216 O$[()INSI 9:21 E 9:21 0 
? 71 OSLIl I 1 9:22 [ 9:22 0 
3t)() O$L [) I 1 (I 9:?3 E 9:23 D 
3(11 OSEDlll 9: 211 [ 9: 211 0 
3()2 O$lDPI\N I 9:25 E 9:?5 0 
3(13 0$1 ()faY I 9:26 E 9:26 D 
:1 ()II 0$ ~ Dl )' I' L 9:?7 E 9: '? I [) 

363 O$ENI)(;(lN 10: 110 [ 10: 110 () 

3611 O$LNTf:: III 10: 111 E 1 [) : LI 1 0 
32 O$U{R II : 1 1 E II : 1 1 D 

1156 O$U\IW IS 12:29 E 12:29 0 
33 O$[f{Pflf.1f' LI: 12 E II: 12 0 

130 O$EHf<LCI\ 5:39 E 5:39 0 
LI57 O$lr~fWH 12: 30 E 12:30 0 
1161 0$1 132 12:32 E 12:32 0 
116(1 0$1 811 ' 12: 31 [ 12: 31 0 
305 O$f 0111·11) 9:28 E 9:28 0 
30b OSrDllIWU 9:29 E 9:29 0 
366 O$~ E I r,'SG 11 : 7 E 11 : 7 0 
361 O$H IH 11 : 8 E 11 : 8 0 
37(1 0$ i'F 1\1 1 1 : 9 E 1 1 : 9 D 

34 O$rINU 4: 13 E 4: 13 0 
131 0$1 I RFCO 5:40 E 5: 40 0 
3D 7 0$ F I A\~ 9: 30 E 9: 30 0 
31U 0$1- Lord) 9:31 E 9:31 0 
311 oS~ LOA!)() 9:32 [ 9:32 0 
462 O$H·1CF I 12:33 E 12:33 D 
6n3 O$FNSC 15 : 4 E 15 : II 0 
31? 0$ f 0 1U'IA 1 9:33 E 9:33 D 
313 O$lom·ll n 9: 311 E 9: 31, 0 
611? O$ISCOPY 16: 10 E 16: 10 [) 

3111 O$rSIAI 9:35 E 9: 35 D 
315 0$1 SIAl () 9:36 E 9: 36 0 

35 O$(;ll Ll\1 II : 1/1 E 4: 1/1 0 
1163 O$(;I{AI'II 12: 3L, E 12: 311 D 
11611 OSGI~C{) I S 12: 35 E 12:35 () 

1165 O$CHPUIS 12:36 E 12:36 0 
1166 O$(;IWI~ IS 12:37 E 12: 3 7 0 
II () f O$IIDllfJ!\(; 12: 38 E 12:38 [) 

LI70 OSHELl' 12:39 E 12:39 0 
II 71 051111 1';' 12: LIO E 12: ItO 0 
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lO2 O$IIELPD 12:41 E 12: I~ 1 D 
I~ 7 3 O$IIPDATA 12: 1~2 E 12: 112 0 
471t O$IISPGET 13 : 1 E 13 : 1 0 
226 O$HSPTES 8: 7 E 8: 7 0 
573 0$ I ACt·1D 1 II: 30 E 1'.: 30 D 
574 O$IACON 11,: 31 E 1 II: 31 0 
575 0$IACON1 11,: 32 E 11,: 32 0 
576 O$IAfUNC 1L1: 33 E 111: 33 0 
577 O$IAIOP lit: 31t E 1 II : 3 I, D 
6UO 0$IAIOP1 14:35 E 1 II: 35 0 
601 0$1 M-ISe; 1 II: 36 E 111: 36 D 
602 O$IAOlJl 14: 37 E 1L1: 37 D 
132 0$ cor-, 5:41 E 5:41 D 
'175 0$ CONSL 13 : 2 E 13: 2 0 
1176 0$ DEBUG 13 : 3 E 13: 3 D 
477 0$ DLGET 13 : 4 E 13 : I~ D 
500 0$ ORC! 13: 5 E 13 : 5 D 
501 0$ fRt11 13: 6 E 13 : 6 0 

37 0$ NDD29 'I: 16 E 'I: 16 0 
40 0$ NDD39 4: 17 E II: 17 [) 

41 0$ NDDIIO II: 18 E 4: 18 D 
lt2 0$ NDDl19 II: 19 E 4: 19 D 
43 0$ NDD~)O II: 20 E 4:20 0 
36 0$ NFOfm 'I: 15 E II: 15 D 

316 0$ N I f 9:37 E 9:37 0 
317 0$1 N 1 TO 9:38 E 9: 38 D 
621~ O$ISPDHV 15: 31 E 15: 31 D 
502 O$hEYf3D 13: 7 E 13 : 7 D 
503 O$LCP 13 : 8 E 13 : 8 D 
320 O$LI NGF T 9: 39 E 9:39 D 
504 O$L 1 NI~ 13: 9 E 13: 9 D 
321 O$lINPlJl 9:40 E 9:40 D 

1111 O$IISIO II: 21 E 4:21 0 
115 O$LISTr II: 22 E It: 22 [) 

505 n(:'!OGON 13: 10 E 13: 10 0 
661 ': t<>{ , 16:26 E 16:26 D 16:29 F 
5n6 ~_ ; ! I :, S 1\ C 1 3 : 11 E 13: 11 [) 

5 OSI·1I CIIK 3: 211 E 3: 2LI 0 3: 21, F 
116 O$HFCLR 'I: 23 E II: 23 [) 

47 O$f.1FINlf I,: 24 E II: 21t [) 

227 O$I·IOS I [S 8: 8 E 8: 8 [) 

50 O$HSGIINIJ I,: 25 E I,: 2~) D 
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5Ul O$I·IS I AI 13: 12 E 13: 12 0 
51 () 0$HS11)15 13: 13 [ 13: 13 D 

')1 nSI·IUI riP It: 26 E. It: 26 [) 

511 O$NCNDIS 1 3 : 1/1 E 13: 14 [) 

512 O$NF\/I) IS 13: 15 E 13: 15 [) 

oUl, O$NIDEND 15 : 5 E 15 : 5 D 
52 O$Nonr:!', I It: 27 E It: 27 0 

6W) O$NSC 15 : 6 E 15 : 6 0 
6u6 O$NSCfND 15 : 7 E 15 : 7 0 
6L'7 O$NSCID 15: 8 E 15 : 8 0 
61U O$NSCIO 15: 9 E 15 : 9 D 
513 O$NSCL \) 13: 16 E 13: 16 0 
611 O$NSCt·1SC; 15: 10 E 15: 10 D 
514 O$flSCIH I 1 3 : 1 7 E 13: 17 [) 

612 O$rlSCRH 15: 11 E 15: 11 D 
515 OSNSCSIf' 13: 18 E 13: 18 0 
516 OSORII 13: 19 E 13: 19 0 
511 O$OFW-11 13:20 E 13:20 0 
r)20 O$ONLINI 13:21 E 13: 21 0 

53 O$oPSYS II: 28 E 'I: 28 D 
5 /1 0$018 II: 29 E II: 29 D 
55 0$OlJ1CAL 4:30 E II: 30 0 
56 OSOVLNlIf.1 1 : 4 II: 31 E 4: 31 0 

61n oSPARr 16: 11 E 16: 11 0 
57 0$ PATell 4:32 E It: 32 [) 

322 O$PIOT 9: 111 E 9: 111 D 
323 O$PLoru 9:42 E 9: 112 D 
32 11 OSI'LO 11 10: 1 E 10: 1 D 
5~~ 1 0$1>051 13:22 E 13:22 0 
325 OSI'ROC 10: 2 E 10: 2 D 
326 O$PfWCf) 10: 3 E 10: 3 0 
522 O$PfWfIN 13:23 E 13:23 0 
523 O$I'ROIO(; 13: 2/1 E 13: 2/1 0 
327 OSI'I~I/\f'l 10: II E 10: II D 
52 1t O$qlJ[lli 13:25 E 13:25 D 
'j2'j O$HEAlJ 13:26 E 13:26 () 

36') O$HHIVIIl 11.1: 112 E 1 U: 112 D 
331 O$HE.NAl-1!) 10: 6 E 10: 6 [) 

330 OS.I~[t~N1f 10: 5 E 10: 5 D 
133 O$HEPOHI 5: 112 E 5: 112 () 

2U5 o$ns 1 H'I 7: 21t E 7: 21~ 0 
h 1~ OSSCI'IO 15: 12 E 15: 12 () 
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60 O$SCRUR 4:33 E 4:33 0 
206 O$SOHPU 7:25 E 7:25 0 
207 O$Sor·1P 1 7:26 E 7:26 0 
221 0$SDHP111 7:36 E 7:36 D 
210 0$SDI-1P2 7:27 E 7:27 D 
211 0$SDI-1P3 7:28 E 7:28 D 
212 0$SDI·1P3A 7:29 E 7:29 D 
213 O$SDHPLl 7:30 E 7:30 0 
214 0$SOI·1P5 7: 31 E 7:31 D 
215 0$SOI-lP6 7:32 E 7:32 D 
216 0$SOI·1P7 7:33 E 7:33 D 
217 0$SDf.1P8 7: 3i• E 7: 3i• 0 
220 0$SDI-1P9 7:35 E 7:35 D 

0 0$SOI·1PA 3: 19 E 3: 19 D 3 19 F 
1 0$SDI·1PB 3:20 E 3:20 D 3 20 F 
2 O$SDIH'C 3:21 E 3:21 0 3 21 F 
3 0$SDf·1PD 3:22 E 3:22 D 3 22 F I. O$SDf-l PE 3:23 E 3:23 D 3 23 F 

61 O$SETIME 4:34 E 4: 31. 0 
625 0$SL20HV 15:32 E 15:32 D 
526 O$SNAP 13:27 E 13:27 0 
527 O$SOHOC 13:28 E 13:28 D 
530 O$SSOGHA 13:29 E 13:29 D 
230 O$SSOTTS 8: 9 E 8: 9 D 
531 O$STAOIS 13: 30 E 13:30 0 
532 O$STAGll 13: 31 E 13: 31 0 
533 O$SlAGEO 13:32 E 13: 32 D 
332 O$STAHI 10: 7 E 10 : 7 0 
333 0$S1A100 10: 8 E 10: 8 D 
33 1• 0$SfAHI1 10: 9 E 10: 9 D 
335 0$STAHI2 10: 10 E 10: 10 0 
336 0$STAHI3 10: 11 E 10: 11 D 
534 O$STAICL 13: 33 E 13: 33 D 
535 O$STAIIN 13: 3L, E 13: 31t D 
536 O$SlAIIO 13: 35 E 13: 35 0 

62 O$Sf/IIS i,: 35 [ I.: 35 0 
537 0$5110 13:36 E 13: 36 D 
51,0 O$SIHSG 13:37 E 13: 37 D 
231 O$STOP 8: 1 (J E 8: 10 0 
5L., 0$511'101 13:38 E 13:38 D 
51,2 O$SIRLAf.1 13:39 E 13: 39 D 
')LI3 O$STnSrA 13: itO E 13: ItO D 
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~I~ l~ OSSISGLI 1 3 : I~ 1 [ 13: 111 D 
r)l~ 5 OSSIIAPI 13: It2 E 13: It2 0 
511() oSS II AI'O lLt: 1 E 111 : 1 0 
51~ 1 OSSIUBPn 111 : 2 E lit: 2 0 
~5() oSs 1 XDf, I 1l~ : 3 E 111 : 3 0 
')') 1 oSs 1 :<[H,O 14 : II [ 111 : I~ D 
sr)2 O$Sllf.1[)A'( 111 : 5 E 111 : 5 D 
553 oS S lJt'lItO\-/ 111 : 6 E 111 : 6 [) 

') r)l~ O$SIlH 111·1 1L1: 7 [ 111 : 7 0 
')55 oSS\//\P 14 : 8 E lIt: 8 [) 

')56 O$SYNIAX lit: 9 E 111 : 9 0 
63 O$SYSS II: 36 E II: 36 [) 

1>57 O$SY;ST.\ I 1/.1:10 E 111: 10 0 
611 o$s'¥srlX 4: 37 E 4:37 0 

151 O$IAPDIS 6:30 E 6: 30 D 
~6n O$IAP[(; 11~: 11 E 1L1: 11 0 
152 O$IAPfIO 6: 31 E 6:31 0 
153 O$rAPfND 6: 32 E 6: 32 0 
154 oS I APLf·:n 6:33 E 6:33 [) 

155 O$T APr UN 6: 34 E 6: 311 D 
156 OSIAI'HOV 6: 35 E 6:35 D 
157 O$ICAnl 6:36 [ 6: 36 [) 

65 O$rCOH 4:38 E It: 38 0 
160 0$IC1UI 6:37 E 6:37 D 
161 0$ IDUl 6:38 E 6:38 D 
162 0$ I DU1\l 6:39 [ 6: 39 [) 

163 0$ IDr r'11 6: ItO E 6:40 0 
66 0$ I nUI·H' II: 39 E 4:39 [) 

561 0$1 Ee l l;)5 14: 12 E 14: 12 [) 

61 lt 0$ f [RI·HIS 15: 13 E 15: 13 0 
1611 O$IEHHOR 6: 111 E 6: 111 D 
16') O$fEX 6: 112 E 6: 112 D 

(,7 0$ II I·lr II: 110 E 11: 110 [) 

562 0$ I -lOU 111 : 13 E 111: 13 D 
r)63 O$lhSIAI lit : 11~ E 11~ :1 11 0 

ill oS I HAU I~ : 111 E II : II 1 [) 

11 O$IR/\Ch II: 112 [ 'I: '12 [) 

1311 O$fHANSI 6: 1 E 6: 1 [) 

166 0$ flume 7 : 1 [ 7: 1 [) 

161 0$ rl\CII~ 7 : 2 [ 7 : 2 D 
1 7 () O$IHCLN 7 : 3 E 7 : 3 0 
I 71 oS IIWCI\ 7 : II r 7 : 'I D 
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172 O$IRDChO 7 : 5 E 7 : 5 D 
173 O$JREQC 7: 6 E 7 : 6 D 
174 O$TRIDI3 7 : 7 E 7 : 7 D 
1 75 O$lRINH 7 : 8 E 7: 8 D 
176 O$lHOHN 7 : 9 E 7 : 9 D 
177 O$IRHD13 7: 10 E 7: 10 D 
200 O$rHRDF 7: 11 E 7: 11 D 
201 O$THREDO 7: 12 E 7: 12 0 
202 O$TRSET 7: 13 E 7: 13 D 
203 O$TRTELI 7: 14 E 7: 14 D 
204 O$JRWRT I: 15 E 7: 15 D 

72 O$TSTASH 5: 1 E 5: 1 D 
644 O$TT"EY 16: 12 E 16: 12 D 
6 L,5 O$rTY 16: 13 E 16: 13 D 
6 L,6 O$TfYIN 16: 14 E 16: 14 0 
61,7 O$TTYNI f 16: 15 E 16: 15 D 
650 0$ rTYNSC 16: 16 E 16: 16 D 
651 O$lTYOUT 16: 17 E 16: 17 D 
564 O$TURNPG 14: 15 E lit: 15 D 
337 O$lJBTAPE 10: 12 E 10: 12 D 
617 O$LJCCLS 15:23 E 15:23 D 
622 b$LJCDRV 15:26 E 15:26 D 
626 O$UCDHVl 15:33 E 15:33 D 
627 0$lICDRV2 15: 31t E 15:34 D 
630 0$lJCDHV3 15:35 E 15:35 D 
631 0$LJCDHV4 15:36 E 15:36 D 
632 0$IJCDRV5 15: 37 E 15:37 D 
633 O$UCDHV6 15:38 E 15:38 D 
631, 0$lJCDRV7 15:39 E 15:39 D 
635 0$UCDRV8 15:40 E 15:40 D 
636 0$UCDHV9 15:41 E 15:41 D 
616 O$lJCOPN 15:22 E 15:22 D 
620 O$lJCRD 15:24 E 15: 21, D 
615 O$lJCSHL 15:21 E 15:21 D 
621 O$lJC\-IR.l 15:25 E 15:25 D 
623 O$lJCXfR 15:27 E 15:27 D 
6~)2 O$lJD lSI, 16: 18 E 16: 18 D 
653 O$lJFllE 16: 19 E 16: 19 0 
565 O$lJNBLK 11,: 16 E 1 I,: 16 0 
566 O$lJPDAIE 1 I,: 17 E 11,: 17 D 
654 O$UPRINf 16:20 E 16:20 D 
655 O$UPRTl 16:21 E 16:21 D 
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6~)6 0$111'1\ 12 16:22 E 16:22 0 
6 r) 7 O$IIf'H r 3 16:23 E 16:23 0 

13 O$lJSUHP 5: 2 E 5: 2 0 
660 O$lIl API 16: 2 14 [ 16: 21. 0 

11. O$HA1CH 5 : 3 E 5: 3 0 
235 O$XCIOCh 8:22 E 8:22 0 
236 O$XCl S 8:23 E 8:23 [) 

237 O$XDISI\ 8: 21. E 8:24 0 
2 110 O$XOIShA 8:25 E 8:25 D 
21.1 O$XO l SI,[3 8:26 E 8:26 [) 

232 O$><Oh 8: 11 E 8: 11 0 
3110 O$XFf·IACC 1 (): 13 E 1 U: 13 0 
3111 O$Xlt·ICLS 10: ". E 10: 11. 0 
3112 O$.X ~ nCH [ 10: 15 E 10: 15 0 
3113 O$XI nIH L 10: 16 E Ill: 16 0 
3114 O$X r rm I n 10: 17 E 1():17 [) 

31.5 O$><FHDST 10: 18 E 10: 18 0 
3116 O$XH-lr'1 L 10: 19 E 10: 19 0 
350 O$XF HIl \~ 10: 21 E 10:21 D 
3 r) 1 O$~<F '-1 r Nt) 10:22 E 11l:22 D 
3111 0$XH1F'Sl 1U:20 E 10:20 0 
352 O$xrHGET 10: 23 E 10:23 0 
353 O$XFf·lI0 10:24 E 1 n: 211 [) 

351• O$XHIN 11 1U:25 E 10:25 D 
355 O$XFHPUl 10:26 E 10:26 0 
356 O$XH-IS 1 H 11l:27 E 10:27 0 
567 0$>< F HM 1 11. : 18 E 11.: 18 0 
~) 7 (J o$>U Sl/\ 1 111: 19 [ Ill: 19 0 
572 0$XI'IP1IXI' 111: 21 E 111: 21 D 
571 O$Xf.1P~P 14:20 E 14:20 0 
233 O$></-IT 8: 12 E 8: 12 D 
2112 O$><OPN 8:27 E 8:27 0 
2311 O$XPH 8: 13 E 8: 13 D 
2113 O$XI'HINI 8:28 E 8:28 D 
21111 O$XPI·!N 1/\ 8:29 E 8:29 () 

2115 O$XPfW r B 8:30 E 8: 3D [) 

2116 O$\II\Pl 8: 31 E 8:31 () 

2117 O$XII\I'IA 8:32 E 8:32 [) 

2')(} O$XI/\PIB 8:33 E 8:33 [) 

251 O$xrAPlC 8: 311 E 8: 31• 0 
?~2 OSXIAF[D 8:35 r 8:35 D 

? OVOI tl rO'\1 $AP r EXl 3: 19 3:2() 3:21 3:22 3:23 3:24 3: 33 3: 311 
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3:35 3:36 3:37 3:38 3:39 3:40 3: It 1 3: LI2 

'I: 1 It : 2 LI : 3 LI: 4 4 : 5 LI: 6 It : 7 LI: 8 
It : 9 'I: 10 LI: 1 1 Lt: 12 4: 13 4: 1 LI LI: 15 II: 16 
Lt: 17 4: 18 LI: 19 4:20 4:21 4:22 4:23 4:24 
'I: 25 II: 26 4:27 LI: 28 4:29 Lt: 30 4: 31 4:32 
4:33 LI: 34 4:35 4:36 4:37 II: 38 4:39 II: 40 
4: 1-11 LI:LI2 5: 1 5: 2 5: 3 5: 12 5: 13 5: 14 
5: 15 5: 16 5: 17 5: 18 5: 19 5:20 5:21 5:22 
5:23 5:24 5:25 5:26 5:27 5:28 5:29 5:30 
5: 31 5:32 5:33 5:34 5:35 5:36 5:37 5:38 
5:39 5:40 5: 1.., 5:42 6: 1 6: 10 6: 11 6: 12 
6: 13 6: 1 LI 6: 15 6: 16 6:25 6:26 6:27 6:28' 
6:29 6: 30 6:31 6: 32 6:33 6:34 6:35 6:36 
6:37 6: 38 6: 39 6:40 6:41 6: LI2 7 : 1 7: 2 
7 : 3 7: 4 7: 5 7: 6 7: 7 7 : 8 7 : 9 7: 10 
7: 11 7: 12 7: 13 7: 14 7: 15 7:24 7:25 7:26 
7:27 7:28 7:29 7:30 7: 31 7:32 7:33 7: 31t 
7:35 7: 36 8: 3 8: 4 8: 5 8: 6 8: 7 8: 8 
8: 9 8: 10 8: 11 8: 12 8: 13 8:22 8:23 8:24 
8:25 8:26 8:27 8:28 8:29 8:30 8: 31 8:32 
8:33 8: 3LI 8: 35 9: 2 9: 3 9: 4 9: 5 9: 6 
9: 7 9: 8 9: 9 9: 10 9: 11 9: 12 9:13 9: 1/-1 
9: 15 9: 16 9: 1 7 9: 18 9: 19 9:20 9:21 9:22 
9:23 9: 211 9:25 9:26 9:27 9:28 9:29 9: 30 
9: 31 9: 32 9:33 9: 34 9:35 9:36 9:37 9: 38 
9:39 9: 110 9:41 9: 112 10: 1 10 : 2 10: 3 10: LI 

10 : 5 10: 6 10 : 7 10: 8 10: 9 10: 10 10: 11 10: 12 
10: 13 10: 111 10:15 10: 16 10: 17 10: 18 10: 19 10:20 
10:21 10:22 10:23 10:24 10:25 10:26 10:27 10:36 
10:37 10:38 10:39 10: 110 10:41 10:42 11 : 7 11 : 8 
1 1 : 9 11 : 18 11 : 19 11: 20 11 : 21 11:22 11: 23 11:24 
11 : 25 11:26 11: 27 11 : 28 11: 29 11 : 30 1 1 : 31 11 : 32 
11 : 33 11:34 11: 35 11 : 36 11 : 37 11 : 38 11 : 39 11 : 40 
11 : Lll 11 :112 12 : 1 12 : 2 12 : 3 12 : '-1 12 : 5 12 : 6 
12 : 7 12 : 8 12: 9 12: 10 12: 11 12: 12 12: 13 12: lLl 
12: 15 12: 16 12: 17 12: 18 12: 19 12:20 12:21 12:22 
12:23 12:24 12:25 12:26 12:27 12:28 12:29 12:30 
12: 31 12:32 12:33 12: 31t 12:35 12:36 12:37 12:38 
12:39 12: LIO 12: 111 12: 112 13 : 1 13 : 2 13: 3 13: LI 
13 : 5 13: 6 13 : 7 13 : 8 13 : 9 13: 10 1 3 : 11 13: 12 
13: 13 1 3 : 111 13: 15 13: 16 13: 17 13: 18 13: 19 13:20 
13:21 13:22 13:23 13: 211 13:25 13:26 13:27 13:28 
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13:29 13:30 
13: 37 13:38 
111 : 3 111: 4 
111: 11 111: 12 
111: 19 111: 2U 
14:35 111: 36 
15: 9 15: 1 n 
15: 2 1, 15:25 
15: 35 15:36 
16 : 8 16: 9 
16: 16 16: 17 
16: 21, 16:26 

11 OVCmpr'l@N $APIEXT 1 : I, 

1 OVCTYPIiN~ $APTEXf 1 : II 

7el o OVLIBL $APTEXT 16:29 F 
11 SHOFS r"N~ $APTExr 1 : II 

7 sr·1(ilfHII·KN·j $APIEXT 1 : II 
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13:32 13:33 
lJ.J'J 13:40 13: 111 
111 : 5 14 : 6 111 : 7 
11,: 13 111: 14 14: 15 
111: 21 111: 30 14: 31 
14:37 15 : I, 15 : 5 
15: 11 15: 12 15: 13 
15:26 15:27 15: 31 
15:37 15: 38 15:39 
16: 10 16: 11 16: 12 
16: 18 16: 19 16:20 

13: 311 
13 : 1~2 
111 : 8 
11,: 16 
11,: 32 
15: 6 
15: 21 
15: 32 
15:40 
16: 13 
16:21 

13:35 
111 : 1 
111 : 9 
111: 1 7 
111: 33 
15 : 7 
15:22 
15: 33 
15: 111 
16: 11, 
16:22 

( 38) 

13: 36 
1/1: 2 
1/1: 10 
14: 18 
14: 3 11 
15: 8 
15:23 
15: 311 
16: 7 
16: 15 
16:23 
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n <fllilC ra> OVERLAY PATCH PATCH.4 

COMf>1ENT 'Copyright (C) Cray Research, Inc., 1984' OVERLAY 



PAICII 
O'v'prIClY PA1CII 

() <macr'o> 

111U %S1 
II 1 1 %S2 
LI12 %S3 
1113 %S4 
1114 %S5 
1115 % 11 
1116 %T2 
1117 %T3 
1120 % TI .. 
1121 %f5 
422 %f6 
1123 %W1 
II~? I~ %H2 
1125 %H3 
1126 %W4 
1121 %W5 
1130 PA 
1131 PB 
113? PC 
1133 PO 
II 3 I~ PE 
II 3~) Pf 
1136 PG 
II .~ 1 PH 
111j( I PI 

lOP APt-1L 2.1(U~/15/81) 07/\16/87 11:5~:118 PClge 360 
Block: PATCH QLwlifier: PATCH (2) 

*****************, 
.~ 

~************************~************* 
* 

.~ 

* 
* 
* 
* 
H· 

* 
.~ 

* 
* 

PATCH: An overlay to a Ilow patching overlay in MOS 
from the CRT. Overlay name and address are 
specified for display, if change wanted the 
contents of cell must be specified. 
Ex: PATCH ACOM 122' .Display adjress 122 

Display: ACOM 000122 000027 
PATCH ACOM 122 0 . Se t 122 to· 0 
Display: ACOM'000122 000000 

PATCH KERN 12341) 7 .Set Kernel addr. to 7 

* 
* 
* 
* 
* 
·H· 

* 
* 
* 
* 

********************************~**************~************* 

HEGDEFS 

EqUALS 
EQUALS 
EqUALS 
EQUALS 
EqUALS 
EQUAl S 
EqUALS 
EQUALS 
EQUALS 
EqUALS 
EQUALS 
EQUALS 
EqUALS 
EQUALS 
EqUALS 
EqUALS 
EqUALS 
EqUAl S 
EqllAIS 
EqUALS 
EqlJAIS 
EqUALS 
[qUAIS 
EqUAl S 
EQUALS 

, (PA, PB, PC, PO, PE, pr, PG, PH, PI, PJ, PK, PL, Pt-l, PN, PO, PP), 
(Pq,PR,PS,PT,PU,PV,PW,PX,ONUM) 
$REGORG 
$REGOHG . 
$REGORG 
$REGOHG 
$HE.GOHG 
$HEGOHG 
$HEGORG 
$HEGORG 
$HEGOHG 
$REGORG 
$REGORG 
$REGORG 
$HEGORG 
$REGOHG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$HEGOHG 
$HfGOHG 
$HEGOHG 
$HEGOHG 
$HEGOHG 
$HEGOHG 
$HEGORG 
$HEGOHG 

PATCH.? 
PATCH.6 
PArCH.7 
PATCH.8 
PATCH.9 
PATCH.1() 
PATCH.l1 
PATCH.12 
PATCH.13 
PATCH.14 
PATCH.15 
PATCH.16 
PATCH.17 

PAICII.19 
PATCH.20 

$REG 
$HEG 
$HEG 
$HEG 
$I~EG 
$HEG 
$REG 
$HEG 
$HEG 
$HEG 
$REG 
$HEG 
$HEG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$HEG 
$I~EG 
$HEG 
$HEG 
$HEG 
$HEG 
$I~EG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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Ove t' I ay PATCH Block: PA-'CII Qua I if i e r: PATCH ( 3 ) 

11111 P.I EQUAlS $REGOHG $REG 3 
IIII? PK EQUALS $HEGOHG $REG 3 
1,113 PL EQUALS $REGORG $REG 3 
1,11 11 PN EQUALS $REGORG $REG 3 
1111 ') PN EQUALS $REGORG $HEG 3 
11 116 PO EQUALS $HEGOHG $HEG 3 
11 1,7 PP EQUALS $REGORG $REG 3 
1150 PQ EQUALS $HEGORG $REG 3 
LI51 PR EQllALS $HEGORG $REG 3 
LI52 PS EQUALS $HEGORG $REG 3 
LI') 3 PI" EqUAlS $HEGORG $REG 3 
454 PU EQUALS $REGORG $REG 3 
1155 PV EQUALS $REGORG $REG 3 
II ~)6 PW EQUALS $REGORG $REG 3 
1157 PX EQUALS $REGORG $REG 3 
LI60 ONUM EQUALS $HEGORG $REG 3 



1'/\ I ell 
()Vt~I'ICly PATCH 

6 <m(lC 1'0" 

26 1U334() 
21 010113U Ur)l, ()[)u 

3 I U2()11/16 O?11/1117 

33 OW01l 112 /11,r-)(1 
35 GUOD 
3'-, ,) Uhl)(l(IU II 31,1,1,1 
,'q U561)()() 
II (I U26 11'11 
I, 1 021 1,50 
II? l() 7()()') 

113 U 11)()(J() ()21,1,142 
II r) U 1 ()O()U (12 /111 c) 1 
117 012362 
50 072113(1 
51 020 1156 02 141,113 
53 U121125 
54 U2Cl IIc)fi ()2 1111111, 

r)6 <llIilr 10> 

13 U1U4 1,4 02 1111112 
i5 07027? 
76 <1I1<1CI'O> 

-H' 

I () () 1 I Ill! 1I I f)?III,(dl 

1(11) riND 
lun ',fll<lC I()~> 

116 1113? ,'I, 
11 () 2 () I Hi ( I 
1 ') 

L n~~f)III,() nl?fl?() (1?1,1-I3 11 
1;> "III,IC 10--' 

101' Al'ML 2.1(U~)/15/81) UI/U6/S111:5 1):118 Paye 362 
Block: PATCH Qual ifier: PATCH (/4) 

'* Ge t memo I'y (1 nd 
GE TNH1 ItO, PO 

)it the request pClrameters there 
.Get free memory 

P = GRETMAN, A # 0 
B ::: (PA] 
PP = PO 

· Give up i f no t a va i I a IJ Ie 
.Register number 
.Deposit 

PQ = 17 · Numbe r of pa ree I s to save 

'* 
(PP) =- (8) 
8~'B+1 

PP = PP + 1 
PQ = PQ - 1 
P = GLLOD, A # 0 

.SClve params in memory 

.Next 

.Done? 

,It T r'cH1S I ate 
PI, CO' U 

input to overlay name 

PH = 0 
R = GALPHA 
R = GEl NlJl'1 
PL = PW 
R = GETNUM 
PN = PW 

$IF ( (R! PO) 

R!PK O'LILIII 
P = GKERN 

$ENDIF 

· Ke rne I f I a g 
· ChCl rae te r numbe r 
.Get the name 
· Add res s 

· New eO;ltents 
.If PX:= 0, don't modify 

, KE' R) , AND, ( ( R! PO+ 1) = 'RN' R) 

.Set Kernel flag 

loeClte the overlay in buffer memory. 

R!ONUM -: () 

'* 
FINO R!ONUM,R!PC,R!PD,R!PJ,TYPE=NUMBER 

.»»> 0 

.««< 0 

P c GFHHO, A # 0 • If overlay not found 

R!ONUM = R!ONUM + 1 
R!PE - R!PO + 0'20 
MOSR H!PC,R!PD,R!PE,l 

. Next ove I' I ay numbe r 

.Read overlay name 

PAICH.22 
PATCH.23 
PA 1 CH. 2 14 
PATCIl.25 
PAICH.26 
PArCH.27 
PAICH.28 
PATCIl.29 
PA rCIl. 3U 
PAr CII. 31 
PAlCI!. 32 
PATCH.j3 
PA r CII. 311 
PAICIl.35 
PAICII.36 
PATCII. 37 
PAICIl.38 
PATCH.39 
PA I CH .ltO 
PATCIl.41 
PA TCII. 112 
PATCIl.43 
PATCH.LI/, 
PATCH. 1-15 

$Ir 
PATCH.LI6 
PATCH .117 
PATCH.48 

$END IF 

PAlCH.50 
PATCH.51 
PATCII.52 
PArCII.53 
PA TCII. 5L~ 
PAICH.55 
PATCH.56 
PATCII.57 
PATCH.58 
PATCII.59 
PATCH.6n 
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Over'lay PATCH Block: PATCH Qual ifier: PATCH (5 ) 

PATCII.61 
* Compare MOS over I ay name wi ttl tha t I~eyed in PATCH.62 

1/13 0211 LI40 OOIIUO 1 024 1135 PF PI > 1 · Numbe r of characters .. fu I I pa rce I s PATCH.63 
l1i6 020440 011 UO 1 0241152 PS PI & 1 PATCH.64 
151 020lt ~)2 102002 026435 PF = Pf + 1 , PS H 0 .Partia( pa rce I? PATCH.65 
154 0204 1t6 02LII136 PG = PO · Keyed in name PATCII.66 
156 GOAGAN -M- PATCII.67 
156 030LI36 033't34 1()7060 P -- FIND, (R! PG) H (R! PE) . If no match PATCH.68 
161 0261134 PE = PE + 1 .Next PATCH.69 
162 0261136 PG = PG + 1 PATCH.70 
163 027435 PF -- PF - 1 · Pa rce I s PATCH. 71 
1611 107006 P -- GOAGAN, A H 0 · Find if now zero PATCH.72 

PATCH.73 
165 020441 005002 0211111t 1 R! pj -= R! pj < 2 . Overl ay size in pa rce I s PATCH.74 
170 02011lt3 023 LIlt 1 101220 P = GERRO, PL >= pj · Wi th in overlay? PATCH.75 

PATCH.76 
* Read in add ress to display and/or modify PATCH.77 

173 0201143 OOI~n02 022113 3 PO PL > 2 + PO .MOS lower plus add ress PATCH.78 
021i433 

177 10(1002 ()26432 PC = PC + 1 , C H 0 · If ove rf I ow PATCH.79 
201 02(J't't6 01200'1 0211'1311 PE = PO + 4 · Loca I cldd ress PATCH.80 
20 l t <nwc ro> MOSR PC,PO,PE,1 .Read one word PATCH.81 
221t 0204113 011003 02243 11 PN = PL & 3 + PE · Add res!) of thing to d i sp I ay PATCH.82 

024LIW> 
PATCII.83 

* Modify if des ired, and d i sp lay 0 I d and new PATCH.8 l l 
PATCH.85 

230 GMOOFY * PATCH.86 
230 020440 O(JIIUO 1 022446 PG = PI > + PO + 20 · PR has 

, 
number of cha racte rs PATCH.87 

012020 02 11L,36 
235 020LIII0 (1101)1 02LI I152 PS = PI &: 1 .Odd? PATCH.88 
2/10 10211U7 P = GBYT, A 0 · ? PATCH.89 
2/11 U301136 015()OO /1771100 ( PG) = ( PG) & 177400 + ltO . Insert space PATCH.90 

U12040 03 1"136 
2/16 () 7UOOII P = GBYX PATCH.91 
247 n 11~(1I)() /()2()()lj{ ) f 1:) Illi 36 GBYT (PG) = 

, 'II · Two space characters PAICH.92 
252 026436 (;BYX PG = pc; + 1 .Next s:)ot PATCH.93 
253 0211 LI1,3 U2 1,I,52 PS = PL · Nurnbe r to convert PATCH.94 
255 02U L,36 0211115 ") PT = pc; · Oest i ny PATCH.95 
257 072310 H --- GrOASCI .Convert to asc i i PAICH.96 
260 01U003 025 1136 PG = PG + 3 .Next spot PATCH.97 
2f.? oll,00n /O?Orlllll 03 111136 ( PG) =: 

, 'H · Blank ti II PATCH.98 



l'Alell 
Ov{' 1'1 <ly PAICI' 

26_ U2()iI36 
266 02()11~) 7 1 () ,)() ll.i 
270 ()3()1,1,'j ()?I,I,I,I, 
2/2 
2 j;-' ()?lllllill U3 11111,r) 
2111 O;~()IIII LI ()2 1111')2 
216 02()1136 (12 1111') ') 
3uU U7~!~)()7 

31J1 02u l l ll2 1 (31)3 ll 
3(13 U2Uli r) 7 1(1;~(l32 

3(1') ()2114 113 n 1 3()()11 W0103 
311) <nr<lcro> 
3W <1Il<lC /'0" 
3)() 
3),6 U1UUu3 ()2,)1, .56 
31,0 01nU()Cl 03 l l l l-)O 
31j2 
3112 (l2U L,IIG (ll?( I?( I ()?lllllll 
311') <macI'o> 
3 Iy() <1II<-1CIO" 

366 
366 '-10:1 (' I'OC> 

3/ 11 
3 III U?UI,llb U 121J2U 11241136 
377 01 11()OU /()11')')()5 ( 13 111136 
111)2 O~)6LL)6 

II() 3 ()14()UU /()') 1 1 16 n 3111-136 
11116 ()26 11 36 
III) 7 u2uLI43 Cl2 111111') 
1111 () 7 1 1 (j 1 

1112 
Ill? () 1111 J 1 l( I ,1(11)( If,;'1 I (r2?1)(1() 

()2 l11131 
II 1 (, II?()IIII() () 121 J;-'(I (J?ll lI36 
II? 1 
14? 1 (J31 )113 I ()3 11IU() 
II? ~ (l'W/13(, 1 ()?( 101, 

PG == 1'(; + 1 
P = GHODD, PX # 0 
Pt-l -:= (PN) 

GNODD * 
( PN) :c- PN 
PS = PN 
PT = PC 
R GTOASCI 
P = GSEND, PK # 0 
P = GSEND, PX = 0 
P = CERRO, PL < 4 
NOSW PC,PD,PE,l 
FLUSH 

GSEND * 
PG = PG + 3 
(PG) -= (I 

Gt-1SG * 
Pi> = PO + 20 
NSC PP 
REU-1EN PO 

GRETNAN * 
RETURN 

GKERN -1(, 

GEHfW 

Gt-l0V[ 

PG = PO + 20 
( PG) = 'KE' H 
PG ~ PG + 1 
(PG) = 'RN'II 
PG = PC + 1 
PN ::- PL 
P = Gt-l0DFY 

* [I'ro r' in 

* 
PII -:: GPERHN 

PG PO + 20 

* 
( PC) ( I'll ) 

hey-ill 

+ H!%B 

P = GONU~, ( PG) 0 

lOP AI'HL 2.1(U')/15/87) UI/u6/8f 11:,),):118 Paye 3611 
Block: PATCH Qualifier: PATCH (6) 

.Modify" 

.No, geL current contents 

. t-lod i fy 

.Display modification 

.Destination 

. Conve rt 

.Don't write if Kernel 

.Nodify" 

.Can't ctJange overlay "-Iame 

.Write Ollt modification 
.Flush overlays from memory 

.Next 

.End of'message 

.Release memory 

.Output buffer 

.Next 

.Address to modify 

.Go, modify 

.Message to send 

.Move message to free mem 

.Done? 

PATCII.99 
PATCII. IOU 
PATCH.l01 
PAICII.1U2 
PArCII.103 
PATCH.l()4 
PATCII.1U5 
PA1CH.l06 
PAICII.107 
PArCH.l08 
PArCH.l09 
PArCII.110 
PATCH. 111 
PArCH.112 
PArCII.113 
PATCH.114 
PArCH.115 
PAICII.116 
PArCII.117 
PArCH.118 
PATCH.119 
PArCH.12() 
PATCH.121 
PATCH.122 
PA1CII.123 
PAICH.124 
PATCH.125 
PATCH. 126 
PATCH.127 
PArCH.128 
PArCII.129 
PATCH.130 
PArCH.131 
PATCH.132 
PATCII.133 
PATCH. 1311 
PATCH.135 

PATCH.136 
PATCH.137 
PATCH.138 
PATCH.139 
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Ovcr'lay PI\H-:II Block: PATCH Qua I i fie r: PATCH (7 ) 

1125 0261136 PG -- PG + PA TCII. lItO 
It26 026LU 7 PH = PH + PAl CH. 11~ 1 
1127 0710n6 P = GMOVE PATCH.142 
1,30 GONER * PATCH.143 
1,30 0711166 P = GMSG PATCH. 1 IlL, 

************************************************************** PATCH. 1115 
* .M- PATCH.1 116 
* SUBROU JINES: -II. PATCH.llt7 
* * PATCH. 148 
********************************M-***************************** PA 1 CII. 1119 

PATCH. 150 
* Get numbe r of numeric characters, set SP( 40) to 00 PArCH.151 
* Returns number of characters, sets first space to 00 PATCH.152 
* PATCH.153 

IU1 GALPHA * PATCH. 15 LI 
1,31 020451 004UOl 021tl~55 PV PR > 1 · Pa r'ce I PATCH.155 
1,34 020 lt51 0111101 02111,54 PU PH & 1 .Odd or even cha r. PATCH.156 
LI37 0201,55 0221146 02L,I~52 PS PV + PO • Pa rce I to examine PATCH.157 
11 1,2 030'152 021~1153 PT (PS) .Contents PATCH.158 
LII,I~ 02()LI51, 103UOLI 020453 PT PT > 10, PU = 0 .Top cha r. ? PATCH. 159 

001,010 0211It') 3 
1151 0201153 011377 O~~lIL,53 PT PT & 377 · Bot tom' PATCH.160 
It51t 0201,53 013012 1()6044 P = GERfW. PT = 12 · Ca rr i a~e return PATCH.161 
457 020 1153 0130110 102006 P = GDONE. PT = 40 .Space? PATCH. 162 
14(>2 0261151 PH = PR + 1 .next PATCH.163 
LI63 020451 013010 107034 P = GALPHA. PR # 10 • Anothe r PATCH. 164 
466 071051, P = GERHO .Name too big PATCH. 165 
1167 GDONE * PArCH.166 
1167 0201154 102U05 03U1,52 (PS) = (PS) & 177400, PU # 0 • Odj cha r • PATCH.167 

015000 /117 1wn 03 1,452 
415 0201151 02111,1,1) PI = PR .Save size of overlay name PATCH. 168 
Illl n01noo EXIT PATCH.169 

PATCH.170 
* GEl NUN: Gets add ress or value from buffer PATCH.171 
* re ttl rns value in PW PATCH.172 

5(ll) GETNUM M- PATCH.173 
5UO 01()('()(' U211111j I PX 0 .Number of characters PATCH.174 
5U2 U 1 (J()()() 021111 ~)6 PW U .Value PATCH. 175 
5()11 01()('O(J ()21111')'j PV -- n .Space count PATCH. 176 
5('6 Gill .M- PAICH.177 
5116 112()1151 nUlp'1I1 O?2L1116 PS PH > 1 + PO • Pa rce I PATCH.178 

0?'111')2 
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(h'nrl ay PA1CII Block: PATCH Qualifier: PATCH (8 ) 

'JL ,120 1151 n 1 1 ()( 11 ()?1~11511 I'll PH & .Odd or even character PATCII.1} 
51r) U26I,') 1 PH PH + .ror next pa rce I PA 1 CII. 18() 

516 U3()I,~)? 02L,I,'>3 PT (PS) PAICII.181 

5?n lL!Ul~ 5 /1 103(IUI, n;)()1,53 PT PI > 10, PU = () · LJppe r? PArCH.182 

(HI 'II J l' J O~)II t,')"3 
'J;> ') LI~)nl':)3 I) 1 1 :) 1 I (l?I~l'5 3 pr PI & 317 · Lowe r PArCII.183 

53U (21)1~ 5 3 0131)L.II) 1(J2030 P Gr I N I, PI I~O .Space? PAICII.18 LI 

533 U2()1153 1 ()21J;~() P GF I N I, PI 0 · De lim i te r? PATCH.185 
'J 3') 02lJ L~ ') 7 (J13!lU6 1()6125 I' GFHHO, PX 6 .Number too I a rge? PArCII.186 
') 'I (J lJ?U4 ') 3 013UG{ 1 ()(IOO3 P GEHHO, 1'1 > 67 .Check numeric PATCII.l8! 

lU2(J02 n 711.32 
5 /15 U20 l ,53 n 1 :3(160 1()1,135 P GEHHO, PT < 60 • Check numeric PA rCII. 188 

5'JU U26115 I PX PX + 1 PATCII.189 
~) ') 1 112()1, rj 3 ()ll(JlI'l 02 1, 1,53 PT 1'1 & 7 .Convert to octa I PAICII.190 
f") ')1, U2()1156 O(Jf)IJIJ 3 n??1153 PW P\~ < 3 + PT PATCII.191 

02 111156 
~)b(J ()26 1155 PV PV + .Count character processed PATCH.192 
:)61 IlII!)';3 P -- GTTT PAICII.193 
562 GFINI * PAl CII. 19 11 
r) G~? 1)2()1155 In201J? Ij(JIUOO EX I r, PV # () .Need two characters to exit PATCII.195 
56~) 026 1,55 PV = PV + 1 PA TCII. 196 
f")6() Oll()()n I' = GTTI PAICII.197 

PAICII.198 
PATCH.199 

* Convert octal to a sc ii, sto re in designated spot PArCII.2()(J 

* En try: PS number to conve rt, PT = destination PATCII.201 
~)(j f GTOASCI H· PAl CII. 202 
';JGT (1211 11S3 01 ?(II)? 1l2111,56 P\oI PT + 2 . Low order bits PArCII.203 
512 GTONXT * PAICH.204 
57? U?(1115? (J 1 1 I I( 1/ (112060 PU PS & 7 + 60 .First byte PATCH.205 

U2 1111c)11 
r) I () U2()il rj2 O( I1II 103 (12141~52 PS PS > 3 .Next PATCH.206 
6111 (I?UI,')? () 1 1l)( I I () 1 ;")060 ( PW) = PS & + 60 < 10 + PU . S to re first 2 bytes PAICH.207 

(l1Jf")Ol() (12 ;:>11 ')/1 (J3 l l l,56 
(lll i ()? (J/I')? ()(JIIIHl3 (1?ll l l')2 PS -- PS > 3 PATCH.20B 
61/ 11?(114')6 (l;'·)II'd 1 () 3(H)2 FX IT, PW -- PI .Filled? PATCH.209 

(1IllnUI) 
61(j U2 i l l')6 I'W .. - PW - 1 .No, set next destiIHltion PATCH.210 
(i 1 1 (I-/lfl?') P :: GIONXI PATCII.211 

PAl eH. 212 
()?I) (;PEHHM ' PATCH EIUWH'1i PA1CH.213 
();)(, ()()()( III () no PATCH.21 l, 



PArCH 
Overlay PAlCI! 

627 
630 
631 
632 
633 
634 
635 
636 

077770 
077711 
077712 
077773 
07777 l • 
077775 
077776 
077777 

77770 
77771 
77772 
77773 
77774 
77775 
77776 
77777 
END 

lOP APML 2.1(U5/15/87) 07/06/87 11:55:48 Page 367 
Block: PATCH Qual ifier: PATCH (9) 

. Patch a rea 
PATCH.215 
PATCH.216 
PATCH.217 
PATCH.218 
PA ICH. 219 
PATCH.220 
PAfCH.221 
PATCII.222 
PATCH.223 
PATCH.224 
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( 1 () ) 

Ux %B 1 : Lt D 6 37 
nx %rX LI : 2 [) II 2 I~ : j 7 0 4:37 LI: LI2 D 4: 112 5:22 D 5:22 

6: 12 D 6 12 6: 13 0 6: 13 6: 19 D 6: 19 6:20 D 6:20 
6:22 D 6 22 

1() %CBI NIlH SAP I EX I 2: 17 F 2 17 
II Ull ~~GL31 HLG SAPIEXT 2: 17 

53 FSf IND $APfEXI II: 37 
1)/1 F$rlLJSII $APTEXl 6: 13 
3() r$CI·1Ul $APTEXT 4: 2 
20 rSll[SG $APTEXT 6: 19 
116 r Sr·l0SH SAPfEXT LI: 112 5:22 
Lil I $1-10S\1 SAPIEXI 6: 12 
52 fSHEILJHN SAPTEXT 6:22 
31 FSm·1EI·l SAPIEXI 6:20 

() FS$HAll SAPIEXT LI: LI2 5:22 6: 12 
ux OSPA1CH 1 : I~ D 1 : 4 

1 I OV@NUWm SAPTEXT 1 : II 

1 OVQTYP@f~ SAPTEXT 1 : II 

1 1 Sf.1G!rSl@N SAPIEXf 1 : LI 

1 SI·l(:'NUI·1C'N SAPTEXT 1 : 4 

SYI·1BOI QUALIFIER IS PATCH 

461 SREGOHl; 2: 17 D 2: 17 F 2: 18 2: 18 D 2: 19 2: 19 0 2:20 2:20 0 
2:21 2:21 D 2:22 2:22 D 2:22 F 2:23 2:23 D 2: 2/1 
2: 2LI [) 2:25 2:25 0 2:26 2:26 D 2:27 2:27 0 2:28 
2:28 D 2:28 F 2:29 2:29 0 2: 30 2:30 0 2: 31 2:31 0 
2: 32 2: 32 D 2:33 2:33 0 2:33 F 2: 3 /1 2:34 0 2:35 
2:35 D 2:36 2:36 0 2:37 2:37 D 2:38 2:38 0 2:39 
2: 39 D 2: 110 2:40 0 2:41 2: I~ 1 D 2:42 2:42 0 3 : 1 
3 : 1 D 3 : 2 3 : 2 0 3 : 3 3 : 3 D 3 : 4 3 : 4 0 3 : 5 
3 : 5 D 3 : 6 3 : 6 0 3 : 7 3 : 7 D 3 : 7 F 3 : 8 3 : 8 0 
3 : 9 3 : 9 D 3: 10 3: 10 D 3: 11 3 : 11 D 3: 12 3: 12 0 
3: 13 3: 13 0 3: 14 3: 14 D 3: 15 3: 15 0 3: 16 3: 16 0 
3: 16 f II: 2 LI: 37 4:42 5:22 6: 12 6: 13 6: 19 
6: 19 F 6:20 6:22 

?() %NP 1 : II 3 : 7 D 
113 () ~p 1 : 4 2:33 D 3 : 7 6: 19 F 6: 19 
111U ~'uS 1 2: 17 2: 18 D LI: 25 
Llll <;OS? 2: 1 7 2: 19 D 
'112 ~T,S 3 2: 1 7 2:20 D 
1111 ~~Sll 2: 17 2:21 [) 
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Qua I if i e r: PATCH ( 11 ) 

If 14 %S~ 2: 17 2:22 D 
Il15 _ %11 2:23 D 
1116 %T2 2:24 D 
111 7 %T3 2:25 D 
1,2U %14 2:26 0 
1'21 %T5 2:27 D 
,,22 %16 2:28 0 
,,23 %,\11 2:29 D 
,,24 %\-/2 2:30 0 
,,25 %V/3 2: 31 0 
1,26 %WI 2: 32 0 
427 %W'> 2:33 0 
100 F I tiD. 4: 36 0 5: 8 
431 GALI'ItA II: 18 7: 15 0 7:26 
247 GByr 5:32 5:36 D 
252 GBYX 5:35 5:37 D 
467 GDONE 7:24 7:28 D 
1,12 GERHO 4:38 5: 15 6: 11 6:36 0 7:23 7:27 8: 9 8: 11 

8: 12 
500 GE lNUI·' Il: 19 4:21 7:36 0 
562 GrlNI 8: 7 8 : 8 8: 19 0 
311, GI\LHN Il: 27 6: 21~ D 

35 GLLOD 4: 7 0 4: 12 
272 GWJDD 6: 2 6: 4 D 
230 Gt-lODFY 5:28 D 6: 31 
421 GI·l0VE 6:40 0 1: 3 
342 Gf>1SG 6: 17 0 7 : 5 
156 GOAGAN 5: 7 D 5: 12 
43U GONEH 6: 112 7: 4 D 
62U GPlf-~gl·' 6:37 8: If 1 0 
366 GR EI ,.,i\t~ 4: 3 6:21 D 
336 GSEND 6: 9 6: 10 6: 14 D 
567 GIOASCI 5: 110 6: 8 8:27 D 
~) 72 G I ON>< r 8:29 D 8:39 
~)uLi G1 1 r 7: IIU () 8: 18 8:22 
If6U ONUH 3: 16 0 If: 31f 4:37 4: LIO 
1,3 () PA 2: 31, 0 If: If 

',31 1'[3 2:35 D 
1,32 PC 2:36 () I, 37 If ,,2 5 20 5 22 6 12 
1,33 PO 2:37 0 4 37 'I If2 5 18 5 22 6 12 
If 31f PE. 2:38 D If 111 II 112 5 8 5 9 5 21 5:22 5:23 

6: 12 



1',\' LII lOP I\Pf.1L 2.1(O~)/15/87) () 1 / II () / 8 { 11: 5S: 118 P;lge 3{O 
Qua I i fie r' : PAICH ( 12) 

1135 P~ 2:39 [) 5 3 5: 11 
1130 PC 2:40 0 5 6 J. 8 5: 10 5:30 5:33 5: 3 /1 5:36 

5:37 5 39 5: 111 5: 112 6: 1 6: 7 6: 15 6: 16 
6:25 6 26 6:27 6:28 6:29 6:39 6:41 6: 112 
7 : 1 

437 PII 2: 111 D 6: 31 6: 111 7 : 2 
I1I1 () PI 2:42 D 5 : 3 5 : II 5:29 5:31 1: 31 
4111 P,) 3 : 1 D II: 37 5: 111 5: 15 
IIII? Ph 3: 2 D II: 16 ll: 26 6: 9 
11 /13 PL 3 : 3 () II: 20 5: 15 5: 18 5:23 5:38 6: 11 6:30 
11/14 1'1·1 3 : II [) II: 22 6: 3 6: 5 6: 6 
11/4 ') PN 3 : 5 D 5:23 6: 3 6: 5 6:30 
IIIH; PO 3 : 6 D II: 2 I, : 5 II: 25 'I : 14 1 5: 6 5:21 5:29 

6: 18 6:2U 6:25 6: 39 7: 18 7:41 
1141 PI' 3 : 7 D II: 5 4 : 8 ll: 10 6: 18 6: 19 
115(1 PQ 3 : 8 [) II: 6 4: 11 
II ') 1 PR 3 : 9 D 4: 17 7: 16 7:17 7:25 7:26 7: 31 1 : 111 

8: 1 8: 2 
1152 PS 3: 10 D 5 : 14 5: 5 5: 31 5:38 6: 6 7 18 1: 19 

7:29 7:30 7: 111 8: 3 8:30 8:32 8 33 8:35 
1453 PI 3: 11 0 5:39 6: 7 7: 19 7:20 7:21 7 22 7:23 

7: 211 8: 3 8: II 8: 5 8: 6 8: 7 8 8 8: 10 
8: 12 8: 111 8: 15 8:28 8:36 

1154 f'U 3: 12 () 7: 17 7:20 1:29 8: 1 8: II 8 30 8: 311 
1155 PV 3: 13 D 7: 16 7: 18 7:39 8: 17 8:20 8 21 
1156 PH 3: III D II: 20 4:22 1:38 8: 15 8:28 8 34 8:36 

8:38 
115 -, PX 3: 15 D 6: 2 6: 10 7:37 8: 9 8:13 



SCI~UB 

n <macr'o> OVERLAY SCRUB 
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( 1 ) 

SCRUB.4 

COMMENT 'Copyright (C) Cray Research, Inc., 1984' OVERLAY 



SCfWB 
()V{~" I ay SCRlJ[~ 

6 <mac 1'0 ..... 

It 10 
It 11 
It 12 
413 
1114 
1115 
1116 
1111 
112U 
It21 
1122 
It23 
1124 
It25 
1126 
1127 
1130 
1131 
1132 
II )) 
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Block: SCRUB Qualifier: SCRUB (2) 

**************K***********, ~************************~*************** 
* THE SCRUB OVEIUAY IS ACTIVATED PERIODICALLY TO REFRESII AREAS OF * 
1(. lOP LOCAl HFf·IOHY WIl I Cit ARE. f N GENERAL, READ-ON L YIN tlA 1 URf . * 
* tHE PUHPOSE or Till S REFRESII I S TO ENSUr:E THAT ALL 3 cor I ES or 2AW * 
* VOTING MEHORY RETAIN VALID DATA. THE AREA REFRESHED IS FROM ADDRESS * 
* 0 UP TO TilE END OF THE RESIDENT AREA. TIlE DATA IS WRITrEN 1 SECTOR * 
* A 1 A T I"IE OU r TO "10S AND THEN READ BACI', IN. A FLUSH I S THEN I SSLJED * 
* TO CAUSE ALL OVERLAYS TO BE RE-LOADED. * 
*****************************************~****************************** 

REGDErS , ,~NSU,MSL,LENGTH,PO) 
%S 1 EQUALS HEGORG 
%S2 EQUALS $REGORG 
%S3 EQUALS $HEGORG 
%Slt EQUALS $HEGORG 
%S5 EQUALS $HEGORG 
% r 1 EQUAL S $HEGORG 
%T2 EQUALS $nEGORG 
%13 EQUALS $HEGORG 
% PI EQUAL S $HEGORG 
%r5 EQUALS $HEGORG 
%16 EQUALS $REGORG 
%W1 EQUALS $REGORG 
%W2 EQUAl S $REGORG 
%W3 EQUALS $REGORG 
%Hlt EQUALS $REGORG 
%\~~) EQUALS $REGORG 
HSIJ EQUALS $REGOHG 
f>1SL EQUALS $REGORG 
LENGTH EQUALS $REGORG 
PO EQUALS $REGORG 

EXT %INIT 
EXT CA 
EXI eB 
EXI cc 
EXI CD 
EXI C[ 
EXT %r~U-l0HY 
EXT %I-1YID 

SCRUB.5 
SCHUB.6 
SCHUB.7 
SCIWB.8 
SCIWB.9 
SCRUB.10 
SCRUB.11 
SCRUB.12 
SCRUB.13 

SCHUB.15 
$H[G 3 
$I<[G 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$HEG 3 
$REG 3 
$HEG 3 

SCHUB.17 
SCRUB.18 
SCIWB.19 
SCHUB.20 
SCIWB.21 
SCrUJB.22 
SCHUB.23 
SCRUB.2 I t 



SCRUB lOP APML 2.1(U5/15/87) 07/06/87 11:55:49 Page 373 
(h'f~ r I ely SCRUB Block: SCRUB Qual ifier: SCRUB (3) 

EXT fvITBUF F SCRUB.25 

21 LI50 REFRESH EQUALS D'9000 .)5 MINUTE REFRESH RATE SCRUB.27 



~)l;I\uB 

o ,I' I' lilY SCfWB 

(j <'";IC I'()" 

11 () 111000 /llt)()()1 )() 

III '-lilac I'£» 

15 (l20ClllU (J2 111,:) ? 
17 .~ III ;l(~ I 0" 

1/ U201132 () 1 ?()(J:) (lu 1W02 
(I?!II!:")? 

BEGIN 

3 ~) n100Ul (121~113 ') 
)1 <ffI,~ C ,'0> 

111 <trI,IC ro> 
67 ()?11433 
l (I </fl,l ern> 

p <Illite ,'(» 

1(,1 <llIile "().' 

WI <111,\(;' o~ 

()( I;' Ol)( J 1)( I( 1I)()( I 
() 1 n n () (l () ? II ( )()( J 

lOP A P 1-1 L 2. 1 ( U ') / 1 ') / 8 7 ) 0 I / ( J 6 / 8 7 1 1 : ') ~ : 119 P ~ ~ e 3 II~ 
Block: SCRUB qlla~ifier: SCI\UB (II) 

* * FIND END OF RESIDLNI CODE FOR 1HIS lOP 
* 
$Ir (R1%MYID = MIOP) 

1\1 LfNGII' MIBUFF 
$ELSF 

H1LENGTH - R1%MEMORY 
$ENDIF 

1\1LENGIH R!LENGfH + 3 > 2 

* WAil FOR TIMED ACTIVATION 
* 
* 
PAUSE REFRESH 

* * ALLOCAIE AN MOS BUFFER 
* 
R 1 PO = 1 
$UNTIL (H!P() = U) 

MGET R!MSU,R!MSL 
R!PO = A 
$IF (A # 0) 

GIVEUP 
$ENDIF 

$ENDTIL 

~ 

· If M I OP 

.DON'1 SCRUB MTBUFF 

.011lEI\S 

.»»> () 

.E~D OF RESIDENT CODE 

.««< 0 
.CONVERT TO WORD LENGTH 

· WA' T FOR NEXl Rn=-RESH 

. FLAG 

.UNTIL MEMORY FOUND 

.REQUEST 

.STATUS 
· IF NONE 

.»»> 0 
.WAIT FOR IT TO BECOME AVAILABLE 

.««< 0 

* WHI IE/HEAD LOCAL MEMOHY 1 SECTOH AT A TIME 
* 
I == U 
R1%1 N II c: 0 

.DISABLE INIERHUPTS 

.DISABLE TRACING, 

SCIW13.29 
SCIWB.30 
SCHUB.31 
SCHULL 32 
SCHUB.33 

$IF 
SCl\lJl3. 31~ 
SCIWB.35 
SCHUB.36 
SCHUB.3 I 

$E ND IF 
SCHUB.3a 

SCIWB.39 
SCHtJB.ltU 
SCRUB.4 1 
SCRUB.112 
SCIWB.113 
SCl\lH3. LILI 
SCHUR.115 
SCIWB.116 
SCHlJB. II 7 
SCl\lJB.48 
SCl\tJB.49 
SCHUB.50 
SCHUB.51 
SCI\IJB.52 
SCRUB.53 
SCRUB. ')11 
SCRUB. 55 

$IF 
SCRUB.56 
SCRUB.57 

$END IF 
SCRUB.58 
SCIWB.59 
SCRUB.60 
SCIWB.61 
SCRUB.62 
SCHUB.63 
SCHUB.611 
SCRUB.65 



SCHUB 
OV(; Y' I ay SCHUH 

lOb 
110 
1 12 
1 lit 
11 7 
1? 1 

122 

125 

132 
135 
11111 

111') 
11\11 

1114 
146 
162 
1TO 

1 7 1 

171 
173 

2nD 
2()? 

0211!)()U 
02 1Won 
U2 1HlOU 

02()1130 
O?Ol131 
010(lUO 
o 1110UO 
0201132 
072()')0 

/001000 
02111123 

<[Jl<Icro> 

o l lHlOO jOO()OOU 
/OO40nO 024()()() 
o l ltOOO /0010!}!) 
020UOO 
020 LI23 

072026 
<rn~ C "0 > 

010001 
<rn~cro> 

<J]l<IC ro> 
0711 115 

<ITIClCI'O> 
<rn(lcro> 

023UOO 
nOllOU2 

0211000 

0204? 3 0211( I(}(I 
<",fTI(lC 1'0':' 

1l2400U 

016000 

021tOOO 
024 1123 
0211423 
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Block: SCRUB Qualifier: SCRUB (5) 

R!CS R!MSU 
ru CC R! MSL 
R!CD 0 
R!CE 0'512 
R!%H1 = R!LENGTH 
R = SCRUB 

* 
* SCRUB MIOP-ONLY CODE IN MIOP 
* 
$IF (R!%MYID = MIOP) 

R!CO = MTBUFF + MX$BFSZ 

R!CE = 0'512 
R!%W1 = R!%MEMORY - R!CD 
R!%Wl = R!%W1 > 2 

R = SCRUB 
$ENOIF 

R!%INIT = 1 
MPUT R!MSU,R!MSL 
FLUSH 
P = BEG IN 

.MOS BUFFER ADDRESS 

:LOCAL ADDRESS 
.1 SEcron 
.SAVE LENGTH 
.SCRUB MEMORY 

. If MIOP 

.END OF MTBUFF 

.1 SECTOR 

.SAVE LENGTH 

.WORD SIZE 

.SCRUB MEMORY 

.»»> 0 

.««< 0 

.RESTORE TRACE 

.RETURN MOS BUFFER 

.REFRESH OVERLAY AREA 

.LOOP 

************************************************************************ 
I 

* * SCRUB MEMORY 
* 

SCRUB * 

$UNJ IL (R!%Wl = 0) 
$Ir (R!%W1 < D'512) 

R!CE =- R!%Wl 
$FNDIF 

.UNTIL REFRESH DONE 

. IF LESS THAN 1 SECTOR TO GO 
.»»> 0 

.SET SIZE 

.««< 0 

SCRUB.66 
SCRUB.67 
SCRUB.68 
SCHUB.69 
SCRUB.70 
SCRUB.71 
SCRUB.T2 
SCRUB.73 
SCRUB.74 
SCRUB.75 
SCRUB.76 
SCRUB. 77 

$IF 
SCRUB.78 

SCRUB.79 
SCHUB.80 
SCRUB.81 
SCRUB.82 
SCRUB.83 
SCRUB.8 It 

$ENDIF 
SCRUB.85 
SCRUB.86 
SCRUB.87 
SCRUB.88 
SCRUB.89 
SCRUB.90 
SCRUB.91 
SCRUB.92 
SCRllB.93 
SCRUB.9 l l 
SCRUB.95 
SCRLJB.96 
SCRUB.97 
SCRUB.98 
SCRLJB.99 
SCRUB. 100 

$IF 
SCRUB.l0l 
SCRUB. 102 

$ENDIF 



SU{U8 
()\Iprlety SCF\lJH 

2U, d1UUU3 O?II( I( l(1 
2011 <m(lc t'O'> 

21 10 (l10UUl n?IIlHIII 
;)1(1 <lIlile 1'0'> 

212 1 );)UUOO (lU'JIIIJ;::' 

02 It(I()(1 
21 (1 l12U 1123 ()? :W () () 
221 <lilac rep 
?2? (JUlnnn 

O??()OO 

CJ2 111123 

101' AI'I'lL 2.1(U~/15/87) Ol/u6/8111:55: 119 Paye 316 

IUCA == MIO$BMW 
RKERN COMIO 

* READ BACK TO LOCAL 

H!CA = MIO$BMH 
RKERN COMIO 
IU CD = R! CE < 2 + R! CD 

H!%Wl = R!%Wl - R!CE 
$ENDTIL 
EXIT 

END 

Block: SCRUB Qualifier: SCRUB (6) 

.SET CODE TO WRITE 

. ISSUE 

.SEI CODE TO READ 

. ISSUE 

.NEXT ADDRESS 

.LEFT TO DO 

SCRUB.l0 
SCIWB. lOll 
SCRUB.l05 
SCIWB. 106 
SCIWB.l07 
SCHUB.l0B 
SCRUB. 109 
SCRUB.ll0 

SCRllB.lll 
SCRUB.112 
SCRUB.113 
SCRUB. 1 14 
SCRUB.115 
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(7 ) 

ux %ACrIVf I~: 28 l) Ll: 28 
OX %B 1 : Ll D 
0'\ %[X 4:20 D It: 20 4:28 0 4:28 4: 32 0 It: 32 5:25 0 5:25 

5:26 D 5:26 
1(1 %GBl NUt·l SAPTEXT 2: 12 F 2: 12 

LIOO %GBLREC $APTEXT 2: 12 
OX %INIT 2:35 D II: '12 5: 2LI 
0 %,hUmlL $APTEXT 6: 2 D 6: 2 B 6: 7 0 6: 7 B 
OX %t·1LHOHY 2: 111 D LI: 9 5: 17 
0>< ?{"IW I D 2:42 l) Lt : 6 5: 13 

20 AD@P l@t~ $APTEXT 14: 28 11:28 F 
14 ADQP1@P $APTEXT 4:28 F Ll: 28 

0 AD@P,H]S $APTEXT Lt: 28 It: 28 F 
20 AD@P2@N $APTEXT II: 28 II: 28 F 
15 AD@P2@P $APTEXT 4:28 F LI: 28 

0 AD@P2@S $APJEXT 4:28 LI: 28 F 
20 AD@nC@N $APTEXl 4:28 4:28 F 
13 AD@HC@P $APTEXT LI: 28 F Ll: 28 
0 AD(:'nC@s $APlEXT LI: 28 4:28 F 
(IX CA 2: 36 D 6: 1 6: 6 
0>< CB 2:37 D 5: 1 
OX CC 2: 38 D 5: 2 
(JX CO 2: 39 [) 5: 3 5: 15 5 17 6: 8 
OX CE 2: 140 D 5: 4 5: 16 5 40 6: 8 6: 10 
(lX COHIO 6: 2 D 6: 2 6: 7 0 6 7 

')11 fSFLUSIt $APlEXT 5:26 
II r$c I VEIJP $APTEXl I,: 32 

35 r$I-1GEl $ArfEXr 4:28 
36 F$IWIJJ $APfEXT 5:25 

1 F$PAIISE $APTEXI L,: 20 
1 HIOSm-H< $APTEXT 6: 6 
3 H I OSrH-1~" $APIEXl 6: 1 
n HIOI' $APTEXI It : 6 5: 13 
(LX 1·1 fBU f I 3 : 1 D I, : 7 5: 111 

'InnO HX$BfSI SAPfEXl 5: II, 
0:( OSSCIWB 1 : I, D 1 : I, 

1"1 OVC:.tllll·lcN SAP I EX T 1 : II 
1 OV(;) r Y POI I $APfEXl 1 : II 

1 1 SI·le} I 51 (}Il $APfEXT 1 : II 
1 Sl1eIWI·l('11 $AP I EX 1 1 : 'I 

SYHBOI qIJALlrlf.H IS SCRUB 
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Qua I if i e r: SCnUB (8 ) 

113 11 Sru (;OH(; 2: 12 0 2: 12 F ~: 13 2:13 0 2: 14 2: 14 0 2: 15 2 15 0 
2: 16 2: 16 D 2: 17 2: 11' D 2:17 F 2: 18 2: 18 D 2 19 
2: 19 0 2:20 2:20 0 2:2) 2:21 0 2:22 2:22 D 2 23 
2:23 0 2:23 F 2:24 2: 21~ () 2:25 2:25 D 2:26 2 26 0 
2:27 2:27 0 2:28 2:2& 0 2:28 F 2:29 2:29 D 2 30 
2:30 0 2:31 2:31 0 2:32 2:32 0 2:32 F I~: 2-0 4 20 F 
I~: 28 4:32 4:32 F 5:25 5:26 

\1 %NI' 1 : II 2:28 D 
1130 %P 1 : I~ 2:28 D 2:28 II: 20 F II: 20 4:32 F II: 32 
II 1 () %Sl 2: 12 2:13 D II: 28 
1/11 ?~S2 2: 12 2: lLl D 
1/12 ~~S3 2: 12 2: 15 [) 

111 :> ~~S4 2: 12 2: 16 D 
11111 ,/{,srj 2: 12 2: 17 D 
111 :) %11 2: 18 D 
II 1 (; ;~T2 2: 19 0 
1/17 % 13 2:20 D 
112ll %111 2:21 0 
1/21 ~~ r~) 2:22 0 
1122 % /(; 2:23 0 
1123 %\/1 2: 211 0 5 : 5 5: 17 5: 18 5:37 5:39 5:40 6: 10 
11211 %\/~ 2:25 [) 

1125 %\13 2:26 D 
1126 %\/11 2:27 0 
'127 ~~\/5 2:28 0 

23 REC;IN II: 19 D 5:27 
113 ;: L E He; r II 2:31 0 II: 7 4: 9 4 12 5: 5 
'131 ~lSL 2:30 0 LI: 28 5: 2 5 2~ 
113 () "ISLJ 2:29 0 II: 28 5: 1 5 2~ 
113 :3 PU 2:32 0 II: 26 II: 27 4 29 

?1 115() REIHESII 3 : 4 0 II: 21l 
1 71 SCIWB 5: 6 5:2U 5:35 0 
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COMMENT 
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( 1 ) 

SYSS,TYPE=DATA SYSS.lt 

'Copyright (C) Cray Research, Inc., 1984' OVERLAY 



SISS 
()\t~I'lilY Sy'SS 

() <mAr. 1'0> 

111U 
1111 
1112 
1113 
II 114 
1115 
1116 
1117 
II;> (l 
II~ 1 
II?? 
II ~~ 3 
LI ;~4 
1125 
11?6 
II;> 7 
113( ) 
1131 
1132 
'133 
115 11 
1135 
1136 
113 7 
11 110 
11111 
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Block: SYSS Qual ifier: SYSS (2) 

**************************~ ***************************************** SYSS.5 
SYSS.6 
SYSS.7 
SYSS.8 
SYSS.9 
SYSS.1() 
SYSS.11 
SYSS.12 
SYSS.13 

* 
* 
-If 

* 
* 
* 
* 

SYSS lor in it i a I i za t ion 

SYSS is IOilded into lIIemory to per-for'lfI initialization for' 
lOP'S 1, 2, and 3. I t con rig 1I re s the lOP a s des c rib e d by 
AMAP a Ild tile sys tent d i rec to ry. 

* 
-If 

* 
*-

* 
* 
* 

********************************************************~*************** 

%Sl 
%S2 
%S3 
%SLI 
%S5 
%T1 
%f2 
%r 3 
%111 
%15 
%r6 
%\-/1 
%W2 
%\-13 
%\-ILI 
%\-/5 
BD 
BE 
BF 
CI 
[A 
[£3 
FO 
IA 
1£3 
Ie 

EXT 
BASEREG 

REGDFFS 

EQUALS 
EQUALS 
EQUAlS 
EQUALS 
EQUAlS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUAl S 
EQUALS 
[QUAIS 
EQUAl S 
EQUALS 
EQUALS 
EQllALS 
EQUAlS 
EqUALS 
EQUAl S 

%B 
%£3 

,,(BD,BE,BF,CF,EA,EB,EO, lA, IB,IC, ID,MA,MB,t-1C,MD,ME, 
Mr,MG,MH,MI,MJ,MK,ML,MM,MN,MP) 
$HEGORG 
$REGORG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$REGOHG 
$REGOHG 
$nEGOHG 
$HEGOHG 
$HEGOHG 
$HEGOHG 
$HEGOHG 
$HEGOHG 
$HEGOHG 
$HEGOHG 
$HEGOHG 
$nEGOHG 
$HEGOHG 
$HEGOHG 
$r{EGOHG 
$HEGOHG 

SYSS.15 
SYSS.16 
SYSS.17 
SYSS.18 
SYSS.19 

$REG 
$HEG 
$HFG 
$HEG 
$REG 
$R[G 
$HEG 
$HEG 
$HEG 
$HEG 
$REG 
$REG 
$HEG 
$REG 
$REG 
$R[G 
$REG 
$HEG 
$REG 
$REG 
$HEG 
$HEG 
$REG 
$HEG 
$HEG 
$HEG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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OVt~I'1 Cly S\'SS Block: SYSS Qua I i fie r : SYSS ( 3) 

LII12 10 EQUALS $REGORG $REG 3 
LII13 f'olA EQUALS $REGORG $REG 3 
IIIILI t'-IB EQUALS $REGORG $REG 3 
11 115 ~lC EqUALS $REGORG $REG 3 
11 116 MO EQUALS $REGORG $REG 3 
11117 ME EQUALS $HEGORG $REG 3 
1150 MF EQUALS $REGORG $REG 3 
1151 MG EQlIAIS $HEGORG $R[G 3 
LI52 Mil EQUALS $REGORG $REG 3 
1153 t'-11 EQUALS $REGORG $REG 3 
It 511 MJ EQUALS $REGORG $REG 3 
1155 ~lK EQUALS $REGOHG $f~[G 3 
1156 ~lL EQUALS $REGORG $HEG 3 
1157 t'-lM EQUALS $REGORG $REG 3 
LI60 ~lN EQUALS $REGORG $REG 3 
1/61 MP EQUALS $HEGORG $REG 3 

EXT %ACTIVE SYSS.21 
EXT %OEBBA SYSS.22 
EXT %[)[BUG SYSS.23 
EX r %IIISP SYSS.24 
EXT %HISPBUF SYSS.25 
EXr %1 N 11 SYSS.26 
EXT %NEt~ORY SYSS.27 
EXT %HYIO SYSS.28 
EXI %OVPT SYSS.29 
EXT %SSD SYSS.30 
EXT %SSDBUF SYSS.31 
EXT %UCT SYSS.32 
EX r BBDAL SYSS.33 
EXT BBOISK SYSS.34 
EXT BBSOFT SYSS.35 
EXT BeRT SYSS.36 
EXI BXCR SYSS.37 
[Xl CA SYSS.38 
EXI CB SYSS.39 
EXl CC SYSS. LID 
EX r CD SYSS.41 
EXT CE SYSS.42 
EX r OEBLEN SYSS.43 
EXT DEBSTART SYSS.44 



SISS 
OVC' r'l itY S')'SS 

Exr 
FXI 
EX r 
EXl 
lXI 
EXI 
LXI 
EXI 
EX r 
EXT 
EXI 
EXT 
EXT 
EX r 
EXI 
EX r 
EXI 
EXT 
EXT 
EXI 
EX r 
EXT 
EXI 
EXI 
EXT 
EXT 
[Xl 
EXT 
EXT 
EXI 
EXT 
EX r 

DY 
[ACr 
[BUr 
EBUFSIZ 
EITB 
fJ 
EK 
EI 
nlU·l 
EMlMSIZ 
END£300T 
ESMD 
liB 
lie 
IUCIO 

t-1AAQ 
t-1AOQ 
MATT 
t-1ATX 
t-1BAQ 
MIAQ 
t-1BBQ 
r'1l3cQ 
M£3DQ 
O$AMAP 
O$BEGIN 

STOPCHAY 
SLJMMORE 
TLOC 
TMOSL 
Hl0SU 
XHSPCII 

lOP A I'r'1 L 2. 1 ( U ~ / 1 ~ / 8 7 ) U 1 / () 6 / 8 1 1 1 : ~ 'J : 'J 2 P Ct 9 e 3 82 
£3lock: SYSS Qua~irier: SYSS (II) 

SYSS. 14 ') 
SYSS. tlG 
SYSS.117 
SYSS.I~8 
SYSS.119 
SYSS. SU 
SYSS. ~) 1 
SYSS.52 
SYSS.S3 
SYSS.5 11 
SYSS.S5 
SYSS.56 
SYSS.S7 
SYSS.58 
SYSS. S9 
SYSS.60 
SYSS.61 
SYSS.62 
SYSS.63 
SYSS.6L, 
SYSS.65 
SYSS.66 
SYSS.67 
SYSS.68 
SYSS.69 
SYSS. -TO 
SYSS.71 
SYSS.72 
SYSS.73 
SYSS.74 
SYSS.75 
SYSS.76 



SYSS 
SYSS - I nt i (II i 2e KERNEL for A1 - A3. 

6 020000 016000 /002130 
021~lt2 3 

12 <mac 1'0> 

15 010000 03'.IQ 3 
17 026423 
20 <m(lCI'o> 

21 020000 016noo /n02130 
0241~1.3 

25 ()'10000 021HlOO 
27 o 114()UO /000000 024000 
32 020'~4 3 02'~OOO 
34 010012 02111100 
36 01U001 024000 
ItO <metC 1'0> 

'.2 020000 005UO,2 0221t43 
021~440 

'46 014000 /000000 005002 
022000 0241t23 

53 <macr'o> 
56 <metcro> 
63 <mac 1'0> 
66 020446 02L~000 
70 010001 024000 
72 <mac 1'0> 

7 ,~ 02()'~'~ 6 012013 U22000 
021t452 

100 030452 02",,52 
102 <mClC ro> 
'105 O?()1152 0221"'0 O?ll1452 

""" 

lOP APML 2.1(05/15/87) 07/U6/87 11:55:52 Page 383 
Block: SYSS Qual ifier: SYSS (5) 

Clear local memory. 

R!%Wl R!%B + AZZZ 

$UNlIL (R!%Wl = R!%DEBUG) .Unti I upper memory cleared 
(R!%Wl) = 0 
R!%Wl R!%W1 + 1 

$ENDTIL 

R!MA R!%B + AZZZ 

R!CB 0 
R!CC ENDBOOT 
CD = MA 
CE = 12 
CA = MIO$BMR 
RKERN COMIO 

""" SET UP OVERLAY AREAS 
MD = CE < 2 + MA 

.System directory local address 

.System directory MOS address 

.LOCAL ADDRESS 

.SIZE OF SYSDIR 

.RfAD MOS 

.Ar~AP, in 3rd overlay after SYSDI 

R!%Wl O$AMAP < OT$POWER + R!%OVPT 

GET R!CB,OT@MUP,R!%Wl .MOS address of AMAP 
GET R!CC,OT@MLO,R!%Wl 
GET R!CE,OT@WRD,R!%W1 .AMAP word length 
R!CD R!MD 
CA = MIO$BMR .READ MaS 
RKERN COMIO 

R!MH = R!MD + 0'13 + R!%MYID 

MH = (MH) 
$PUNllr (MH = 0) .If undefined. 
MH = Mil + MD . ADDRESS OF 'A?' DESCR. 

Initia I ize the overlay area. Three nodes are nreded: a header, 

SYSS.78 
SYSS.79 
SYSS.80 

SYSS.81 
SYSS.82 
SYSS.83 
SYSS.8 Il 
SYSS.85 

SYSS.87 

SYSS.88 
SYSS.89 
SYSS.90 
SYSS.91 
SYSS.92 
SYSS.93 
SYSS.94 
SYSS.95 
SYSS.96 

SYSS.97 

SYSS.98 
SYSS.99 
SYSS.l00 
SYSS.l0l 
SYSS.l02 
SYSS.l03 
SYSS.l04 
SYSS.l05 

SYSS.l06 
SYSS.l07 
SYSS.l08 

SYSS.l10 



S', ~~s 
s,ss - III t i" I ; '.;F HNF I 1'0 r- /\1 - 1\3. 

lJ(l U;!U()UU (1;>11(}()(1 
112 <fllJ c I'll '> 

1 I') <nlJC 1'0> 
1")') LtC <fIIJCro> 
I? 1 <flIJ C 1'0> 

13 11 <fT)Jcro> 
JIll <fT),lC In" 

llj{} <m,lt: 1'0> 

p:, 1 <frla C 1'0> 

1 ') II <m(lc)'(» 
161 <fT)ClC 1'0> 

?1? <fIlJ(; rn> 

211) U2(l1, ');) ()1;!()()3 ()?1,410 
03n1ll0 02 111121, 

2')( ) (l?UII;~11 U17000 /011000 
1010U l l () 111l)on /()11000 
02 114211 

2'.J l <macro" 
262 02U425 022 112 11 ();>11425 
265 <[IIJ C "0> 

2/0 <m(lCI'O" 
?h <rrlilr 1'0'-> 

3?(i <m(l C ro '. 

* 
* 
* 

lOP /\PfolL 2.1(U?/1'.J/81) U7/U6/81 11:?~:52 PClye 3811 
Block: S~SS Qual ifier: SYSS (6) 

a LrJi leI', Jnd a, t.;~licll contoills all the overlay space 
de fined. Tile reg is".; I' %MEf·lORY po i n t s to the heel de I' node wtl i ch 
s e r'v e s a S Cl q 1I e u e he (l del' for the a va i I a b I e spa c eli st. 

R!%f'lEf'lOHY 
SIORE 
STORE 
PUI 
PUI 
PUT 
PUI 

ADDRESS 
STORE 
SIOHE 
LINK 
LI NK 

R!%B .Overlay space overwrites SYSS 
f'lD$ I D, !v1f)@ I D, R! %MEMORY . Se t up bea de I' node 
MD$II EAD, MD@ I Y P , R! %NEr~ORY 
R!%f'lEMORY,f'lD@PRE.R!%MEMORY 
H!%MEf'lORY.MD@SUC.R!%f'lEf'lORY 
R!%NEMORY,MD@FOR,R!%NENORY 
R!%MEMORY,MD@BAK,R!%MENORY 

R!%Hl,MO@LEN,R!%MEMORY .Node with avai lable space 
MD$ID,MD@ID,R!%W1 . 
MD$FREE,MD@TYP,R!%Wl 
R! %Hl . MD@SUC. MD@PRE, R! ~~f"EMORY . L i nl, \-Ii ttl heade I' 
R!%Wl,MD@FOR,MD@BAK,R!%MEMORY .Add to avai lable list 

R!%H2 

R!%W2 

(Mil + 3) .Overlay space to be al located 

ADDHESS 
R!%H3 
STORE 
STORE 
LINK 

ADDRESS 

* 
* 
* 
* 

OVL$f'lIN. R!%W2 < OVL$MIN, . Insure minimum al location 

R!%W3,MD@LEN,R!%Wl 
R!%\l3 + R!%W2 . Set up tra i IeI' node 

MD$ID,MD@ID,R!%W3 
MO$IlEAD,MD@TYP,R!%W3 
R!%H3,MD@SUC.MD@PRE,R!%W1 

R!MG,MD@LEN,R!%W3 

M/\ -> SYSDIR 
I·m - > AI'IA P 

.Point to free memory 

MG -> NEXT FREE MEMORY PIECE 
Mil -> 'A' PARAMETERS IN AMAP 

SYSS.11 
SYSS.l1c. 
SYSS.113 

SYSS.115 
SYSS.116 
SYSS.117 
SYSS.118 
SYSS.119 
SYSS.120 
SYSS.121 
SYSS.122 
SYSS.123 
SYSS.1211 
SYSS.125 
SYSS.126 
SYSS.127 
SYSS.128 
SYSS.129 

SYSS.130 

SYSS.131 
SYSS.132 
SYSS.133 
SYSS.13 1, 
SYSS.135 
SYSS.136 
SYSS.137 

SYSS.139 
SYSS.l I10 
SYSS. 1141 
SYSS. 1 LI2 



SVSS 
SYSS - I nt. i a Ii ze hERNEL fa r A1 - A3. 

* 

3 ~~ 1 0201,')2 012()U1 02 111! 1 0 
0301110 021111/.17 

336 020 1147 102U50 
3/10 o llH)I.JO 023 11117 005013 

021!1131 
3111! o 11!(IOO /OOIl()UU 02 111!61 
3/17 0201161 0121lU2 02 LI410 

02()L1117 03111110 
3~) II o 111ono /OUO()On IJ2111! 1 0 

020LILI7 03 11111(l 
361 020LI37 0311461 
363 027LILI7 ARPB 
3611 02011 LI 7 1U2U11 
366 02()L137 016000 /004000 

o 311LI3 7 
312 01 11000 /004(lOO 025437 
375 071(J12 
316 010()llCl 034 1137 AHPF 
400 U201161 012U01 02111! 10 

0201137 03111110 
lin') 03(J1161 02111137 

I If 17 0201151 02 /111/111 APAS 
1111 014Uu() /OOOUOU ()244117 
111/, U2011/,11 031111117 
416 026 /1117 
1117 01()OOO 034 /144 
II? 1 U2u l!lll! o 12U()1 U2 L,I,10 

020113 1 023 1"1 11 015000 
/17777 11 0111 11Hl 

1131 03 11/147 
II :32 ,<I1I<1r,'o> 

.11-

lOP APML 2.1(U5/15/87) 07/1.16/87 ll:55:~2 
Block: SYSS Qua I i fie r: SYSS 

* INIJIALIZE LOCAL BUFFERS (512 HORDS) 
iI· IA HAS ADDRESS OF START 
ME = (Nil + 1 ) · NUt-1BER OF DISK BUFFERS 

P = APAS, ME 0 .Z[RO SPECIFIED? 
IA = 110 - ME < 13 .SlART OF 512W DISK BUFFERS 

MP = [BUr .DISK BUFFER CHAIN 
(MP + 2) = ME · EBNr" 

(EBlJFSIZ) ME . SAVE INITIAL COUNT 

(MP) -- IA .E8Ur .FIRST 
ME = t-IE - 1 .COUNT DOWN 
P = ARPF, N[ = 0 .LAST?? 
( IA) = IA + 4000 .MORE 

IA = IA + 4000 .4000 PARCELS, 10<)0 WORDS 
P = ARPB .END? 
( IA) = 0 .YES 
(MP + 1 ) = IA .EBUH .LAST 

IA = (MP) .EaUF .DISK BUFFEH START 
* 
iI· INITIALIZE LOCAL FREE MEMORY CHAIN 
NU MG · LOCAL MEr-lORY 
ME ENEt-1 .FREE MEMOHY DESCHIPTER 
(r-IE) = r"B .EMEM .SET FIRST LINK 
H! t-IE = R!ME + 
(MB) = 0 .FIRST LINK (ONLY' 
(MB + 1 ) IA MB & 177774 .UP,DATE SIZE 

~IUt-IE) = A · Fr'ee memory size 
PUN II F ( IA < MB) · If cha ins Dve r I 8p,. 

Set lip Inca I memory message pacl<.ets. 

Page 385 
(7 ) 

SYSS.1III! 
SYSS. 1115 
SYSS.1116 
SYSS. 1117 

SYSS.1 118 
SYSS.1 119 

SYSS.150 
SYSS.151 

Syss.152 

SYSS.153 
SYSS.154 
SYSS.155 
SYSS.156 

SYSS.157 
SYSS.158 
SYSS.159 
SYSS.160 

SYSS.161 
SYSS.162 
SYSS.163 
SYSS.164 
SYSS.165 
SYSS.166 
SYSS.167 
SYSS.168 
SYSS.169 

SYSS.170 
SYSS.171 

SYSS.173 
SYSS.17LI 



S',ss 
S, S S - I II t i ; I I ' 

1111.3 
1111 ') 
I11I 1 
I,') 1 
II '») 
II ')') 
Ill) () 

II III 

')1)(1 

5lJ3 
') II ') 

'>11 
') 1 3 

~) ~) ( I 

')? ,~ 

HI\NFL r()I' 1\1 - 1\3. 

12()1, ')2 U 1 ?UlI" I )?III~ 1 0 
()301,1n n?II'III~) 

<1ll<lC "0:-:-

n 1 n011U 02 1'11()() 
() 7 1 () ()( ) /00 1 () 6 ') 
U?( )(lUIl 02 111 )(Il) 

<flI(lcn)~ 

n211111r) 
<m(lcr'o-' 

U 1 () 1 OU U(),>UU2 02 1,00n 
U 7 lOO() I()U 1 (j65 
U14()Un /()OllUl)O ()?1~4 1 0 
n20()OU n 31111 10 

<mJCI'o> 

U2()11116 U 12()(J 7 ()2?()(10 
U2 1, 1123 
U3U l 123 l)(JLj( III 3 11211424 
()100n3 02111~25 
02(I()(JU ()Il r){)() 1 U?21,ln 
()21111;~3 

ll3()11~!3 ()2 11/1;'!6 
U2()I,?3 o 12(H) 1 (12 1,1110 
() 3 OIl 1 (I U2 /,1,21 
U 1 It() ( )(J /Ul)()()()() (1?1,423 
(11 7 t I()t I 1()()2() ') r) 

* 

I U I' A I' ',1 L 2. 1 ( () ~ 11 '> 18 7 ) () I / U 61 B I 1 1 : '> '> : ~) 2 P il 9 u :W 6 
Block: SYSS qUlilifier: SYSS (8) 

R! f'.IC cc (In Mil + II) 

SUN I Il ~ H! f'.IC 
H! liB = 0 1,0 
H :~ GTS 
H! DY = R! lie 
HkERN ItONN 
R ! f'.IC = R! t-IC -

SlNDTIL 

0) 

.Number of packet.s to al locate 

.Until all packet.s allocated 

.Message packet size 

.Allocate local memory 

.Place on avai lattle queue 

Allocate local memory software stack ar'ea. 

R! liB ~ St-ISS I ZE < 2 
R = GIS 
( ESMD) = R! IIC 

STOHE EACT,SM@ACT,R!HC 

Set lip the allocation table 

R!%Hl R!MD + 7 + R!%MYID 

R!%H2 (IU%Hl ) > 3 
H!%W3 3 
fU%H1 H!%MYID < + R!MA 

H!%WI (IU%Hl ) 
H!%H5 (R! 1,'{,wl + 1 ) 

IU%Hl BBDAL 
H -, I N I lMAP 

· S,i ze for SMOD 

.SAVE ADDRESS 

.PON1ER TO ACTIVITY CHAIN 

for buffer-memory [tALs. 

.Number of allocatable packets 
· Packet size as power of 2 

· Base add ress in buffe r memory 

.Allocat.ion table add res s 

.Set up a I I oca t ion table 

SYSS.17 

SYSS.116 
SYS5.177 
SYSS.178 
SYS5.179 
SYSS.18U 
SYSS.181 
SYSS.182 
SYSS.183 

SYS5.185 
SYS5.186 
SYSS.187 
SYSS.18B 
SYSS.189 

SYSS.190 

SYSS.192 
SYSS.193 
SYSS.1911 

SYSS.195 
SYSS.196 
SYSS.197 

SYSS.198 
SYSS.199 

SYSS.20U 
SYSS.201 



SYSS 
S Y S S - I n t. i <l liz e I'. E 1\ N ELf 0 r A 1 -A 3 . 

532 

537 
5

'
.0 

5112 
51•1• 
546 
5')(\ 

555 
56!) 

562 

571 
573 
576 

6()() 
61() 
612 
611. 

020()OU 
012020 
020423 
0301.10 

o 341~52 
010004 

005()02 
0241123 
012()03 
021~1124 

()211000 
<metc "a> 

010011 0241.25 
030423 0241t26 
0201.23 012001 
030410 024'127 
011.000 /000000 
077000 j01l2035 

<SKipped> 

0201152 012U02 
030410 012007 
021 .. 000 
077000 /OO17CJ6 
o 11Jl)()O /OUOUtlO 
020lt52 012()O2 
(BO't 10 012()()7 

/1 77770 02111'21~ 
n 1 ()(W6 021"125 
02n()UO 021"126 
020000 02 11'127 
!J77000 /(11 )2(1 3 5 

O?2443 

021.410 

021.410 

02111.23 

0211410 
nO ll003 

02111123 
U2 11410 
n 1 r)OOO 

* 

* 
* 

lOP APML 2.1(05/15/87) 01/06/81 11;55:52 Page 387 
Block: SYSS Qual ifier: SYSS (9) 

Initietlize buffer memory allocation table. 

R!%W1 

R!%W2 

R!%MYID < 2 + R!MA + 0'20 

(R!%W1 + 3) .Number of sectors for this lOP 

* UPDATE MOS BUFFER COUNT IN AMAP 
* AND WRITE BACK OUT 

(H! Mil) = A 
R! CA = ,.,11 O$BMW I 
RI\ERN COr'110 
R!%W3 0'9 
R ! %W4 ( R! %W 1 ) 
R!%W5 = (R!%W1 + 1) 

R!%W1 = BBDISK 
R = INITMAP 

.SET COUNT IN AMAP 

.Size expressed as a power of 2 

.Buffer memory base address 

.AI location table address 

.Set up al location table 

AI locate software stack space and initial ize the al location 
tetble. 

IF E 
ERROR 

SM$SIZE,NE,O'100,1 

R!CA = (R!MH + 2) + 7 > 3 

R = srEALIT 

.Software stack ~ize inconsistenc 

. Numbe r of buffe rs requ ired 

R!%W1 BBSOFf .Allocation table address 
R!%W2 (R!HII + 2) + 7 & 0'177770 .Number of stacl~s 

R %\-13 = 6 
R %\-111 = H! CB 
R %W5 ::: R!CC 
R = IN 11 MAP 

.Stack size shift count 

.Buffer memory b~se address 

.Set up allocation table 

SYSS.203 
SYSS.204 
SYSS.205 

SYSS.206 

SYSS.207 
SYSS.208 
SYSS.209 
SYSS.210 
SYSS.211 
SYSS.212 
SYSS.213 
SYSS.214 
SYSS.215 
SYSS.216 

SYSS.217 
SYSS.218 

SYSS.220 
SYSS.221 
SYSS.222 
SYSS.223 
SYSS.221 .. 
SYSS.225 
SYSS.226 

SYSS.227 
SYSS.228 
SYSS.229 

SYSS.230 
SYSS.231 
SYSS.232 
SYSS.233 



SISS 
SYSS - Illti,,' VFRNfl fOI' 1\1 - 1\3. 

616 U 1 ()l)1I 11 U24()l){) 
6;'(1 () 7 7(Hln lOll 16b') 

( C,') 
) ( ( O?(ItH)I) (1?III)()(1 

6'2 11 <iliac 1'0> 

6'2 I <1I1(1CI'O> 

() 3 11 <III,l!: 1'0> 
()111 <Ill,! c 10> 

()II () (J2()Lllla 012013 (12200U 
02 1111114 

6',)2 020111j() o 12()13 U2 LI I145 
G'),) U1 11Uno IOOU()(JU ()2 111161 
66U ()2()iIGl 02 1111117 
G(j2 U1 IW()(J IUOUI)(J() 0211 1450 
GG r

) 03 ()/14:) 102(J2lJ ABMM 
G67 020 11114 023,11 1J5 1(l20 15 
GI? U111226 024()()() 
6 TIl ()770()() 1001(111) 
b l() ()2()UUU 03 /14117 
7( IU (l1(Jl()O () 211 (Il)() 

1 (I;' 071(lIlU IU01611U 
1()LI O?UOU() U3 1111')O 
I 1)6 U 1 onOl1 n2~j11117 ABMS 
7111 (I2GI,~)() 

(I 1 ()2(}1111'J 
7 ];) (J?()IH) 1 () 12()?() ( 1?11111ll 

()?()1"17 023 1110 lU7032 

i?1 I (I?()II')? Ul?()UG (1?111110 
()3()111U 02/1111)3 

i; ") ( ) ? ( ) 'II) ~~ () 2 2 '1'1 () ( I ? 11I1 :) 3 

101' Af't-IL 2.1'.1l'>/1~)/81) lll/.J6/81 11:~)'j:~)2 Paye 388 
Block: SYSS Qualifier: SYSS (10) 

it 

'H' G[ T MEMOHY FOR lJ~_I\ CHANNEL T At3LE IIEADER 
it 

H!IIB = UC@HDR@P 
R c= GrS 

R!%lJCI ~ R!IIC 

STORE UCSNAM,lJC@NAM,R!%UCT 
SIOHE O,I1C@POP,R!%lJCT 
S10RE O,UC@FST,R!%UCT 
STORE O,UC@LST,R!%UCT 

, S'tZE 
.ALLOCATE LOCAL MEMORY 

.SAVE ADDHESS 

.S~T TABLE NAME 'Uc' 
• P,WULAT ION 
· F II R S T LIN K 
.LAST LINK 

it INITIAL IlE 'A' -> 'A' MSG QUEU~S 

R!MB = R!MD + 0'13 + R!%MYID 

MC ,.,10 + 13 
I>IP MAAQ 
I1E 1'IP 
MF - MAOQ 
P = ABMS, (MC) = 0 
P = ABMS, MB MC 
HB = MSGqSZI 
R = ABLD 
(I>'E) = HC 
HB = MSGQSZO 
R -= ABLD 
(MF) = IIC 
ME = ME + II 
MF = I>lF + 1 
t-IC = MC + 1 
P = ABMM, Ml # MP + 2U 

.A""AP AO DESCR. 

.G~T FROM SYS INDEX 

.MAAQ . liP QUEUE AD 

.0/P QUEUE 
· Ll( I ST 
.SENSE SELF 
.S,ize of table to btli Id 
.B~i Id liP message table 
.SAVE ADDRESS FOR liP 
.B~,i Id O/P message table 
.BUILD O/P TABLE 
.SAVE ADDRESS 
.TRY ANOTHER 

.NEXT A 

.DpNE?? (MAAQ + 20) 

-II. INI r IALl7E 't-1A1T' AND 'MATX' :.. TABLES TO TRANSLATE 
it CIIANNlL 10 LOGICAL 'A' PROCESSOH 
it Mil 1'0 I NT S 10 AI1AP PARAMETERS FOR TH IS' A' 
t-11 ("111 + 0) .CHAN CONFIGURATION INFO 

1>11 =-, MI + MD .CHANNEL CONFIG THIS 'A' 

SYSS.23 
SYSS.23L 
SYSS. 237 
SYSS.238 
SYSS.239 
SYSS,2 110 
SYSS.2111 
SYSS.2112 
SYSS.2 113 
SYSS.21111 
SYSS.2 115 
SYSS.21IG 
SYSS.2117 
SYSS.2 118 
SYSS.2 119 
SYSS.250 
SYSS.251 

SYSS.2~)2 

SYSS.253 
SYSS. 2 51~ 
SYSS.255 
SYSS.25G 
SYSS.257 
SYSS.2~)8 

SYSS.259 
SYSS.260 
SYSS.261 
SYSS.262 
SYSS.263 
SYSS.2611 
SYSS.265 
SYSS.266 
SYSS.267 

SYSS.268 
SYSS.269 
SYSS.270 
SYSS.271 
SYSS.272 

SYSS.273 



SYSS lOP APML 2.1(U5/15/87) 07/06/87 11 : 55: 52 Page 389 
SYSS - I nl i i1 Ii ze hERNEL fo r A 1 - A3. Block: SYSS Qua I if i e r: SYSS ( 11 ) 

730 o 1111100 /OUO(lOO 021~1160 MN -- I'IATX .' A' TO 'A' CHN'L TABLE SYSS. 27L~ 
733 02011611 02 1l

'
155 NK = MN .I"ATX .TABLE TO CLEAR SYSS.275 

73 1) 01(lnUO U3111Ir)') AMCL (MK) -- 0 .CLEAR 'MATX' SYSS.276 
737 1126

'
l55 MK = t-IK + 1 .N[XT SYSS.277 

711 () 0201160 0120n l l U21~11111 P = At-ICL, MK # t-IN + I, .DONE?? SYSS.278 
020455 023111 () 107010 

7 '16 02C)L153 012001 02'1 1154 MJ = MI + .CHANNEL 6 SYSS.279 
751 n 111U0(l /OOU(lOU 02111155 MK = MAlr .CtmL TABLE SYSS.280 
754 0301154 024 1156 At-lOR ML = (MJ) .P··TYPE SYSS.281 
756 0201156 126UOO /UU1032 P = ANAM, ML = 0 .DEFINED? SYSS.282 
761 02U

'
156 011077 013030 ML = ML & 77 - 30 .P:'TYPE 30 IS AO SYSS.283 

0211456 
765 <mac ro> $PUNTIF (ML >= 4) .Bad AMAP. SYSS.281, 
771 0201156 0341155 (NK) = t-IL · I NIT 'MATT' SYSS.285 
773 02()LI6LJ 022456 0241~5 7 MM = t-IN + ML .MArX . I NIT 'MATK' SYSS.286 
716 0201154 0231153 012005 MF = MJ - MI + 5 .C;;\LCULATE CHANNEL NO. SYSS.287 

02111150 
1n02 020'150 0341157 (t-IM) = t-IF · II~SERT CHANNEL SYSS.288 
10011 020456 005002 0221161 MM t-IL < 2 + MP + 3 .FIND 'MAAQ' TABLE CELL SYSS.289 

0120U3 02 111157 
1011 0201156 005002 016000 ME = NL < 2 + NBAQ + 3 .BMX TABLE CELL FOR I/P SYSS.290 

/oouuno 012n(l3 U2'IIII17 
1017 0201,56 005U02 016000 R!NC R!ML < 2 + MIAQ + 3 · D:)119 tab Ie cell for I/P chan. SYSS.291 

/OOOUOO 012003 021,4'15 
1 ()21) 02011 ~)O 03'1 1157 (MM) MF .STORE CHANNEL NO. SYSS.292 
1027 03 1111 III (1¥IE) A . SAVE CHANNEL FOR BMX TABLE SYSS.293 
1U30 0311111~5 (R!MC) = A · Save channel fo r. DD49 table SYSS. 291~ 
1031 ()70U03 P = AMAO .NEXT SYSS.295 
1032 010(177 031~/155 AI'IAM (t"" ) = 77 .NO 'A' , UNDEFINED FLAG SYSS.296 
10311 0261155 AMAO MK = MK + 1 SYSS.297 
1(3 1) 010002 0251154 NJ = MJ + 2 .NEXT CHANNEL SYSS.298 
HU7 U201153 012(107 024410 P = AMOR, t-U # MI + 7 .SENSE DONE SYSS.299 

O?nlll:>11 023 11 H) 1117U70 
SYSS.300 

* SET UP IN1ERFWPT JUNP TABLE SYSS.301 
SYSS.302 

1 ( ) 1\ ~) (l2UII~) 3 U 12(H) 1 ()21111511 MJ ',11 + · 'A' CHANNEL INFO SYSS.303 
1 () 'j r) 0301'~)3 022" f) 3 (1130U5 I>1K (1-11 ) + MI - 5 .HIGHEST CHNL TO PROCESS SYSS.304 

()~~1,1155 

1 () ') 'I () 111OUO /()( )O( If)() (t 1 ?OO6 f·1L [ITB + 6 · INTERRUPT ENTRANCE TABLR SYSS.305 
O?I",'j6 

1 ()(; () ANEXT * SYSS.306 



S)'SS 
S', ss - In t i (l I KIIIIHI r () " AI - A 3 . 

1 tl () 02()/1')11 n;' 311') ,3 () 1 ?()(15 
(12LIIIIIll 

1 (I() II ():) (III') II 1 U:);' I ( 
J( I()(j (13 I )11')11 ()~II( I( lU 
1 (I 7() ll;-'U()()(I nOlllll/ ();)/11110 

1I1l)()()( I U?3 111U lU?1112 
I()/h () 2 ( III I I( I 01 'J(lll(1 Inri 777 

(1?IIlIU(1 
1111;' (ll()()(1l1 (12/1 1131 
11(1 11 (I;> ( J( I () (I (113()21 1(12020 
1 1 (I I (l1 ()( IU 1 U2111131 
1111 (I?UCl()() U 13 ();!U 1(I?013 
111/1 010002 u;~4/13 .1 
lllh (12()(I()() 013U2::' 1()2006 
1 1 ~) 1 (11 (H)( I:) li?111131 
11 ?3 n?( l()f)t) 013f)?1 1()3052 

11?o 
11 ?() ()1 [I !I 711 O;::>II()()( ) 
11)(1 () j2~>35 
1131 ()? (l14 1j() nUlpl() 1 Ul1!103 

1I16()1l() IOOU(I()() (I;) 11113 U 
1 13 ( (I?()( )OU U3LIII:)O 
11111 ()2U()()( ) o 12() 1 U ( 12111110 

()2()( HIli UI2U?U U34 l110 
1 1117 Cl2!)()OU ()1~)()11 (12 11111 () 

I 12()113 1 (U4 111U 
111)11 U2()()(l!1 U12()1;' U;!111110 

(12( )11'IU o 12(1( II 03 11410 
111l? U2(14 111) n~)lj( Hl( I 
1 1 () II lGOUfl() 
1 1 f) ') 161UlHl 
llGo ()')ooon 
11 () 1 "mii c ro> 

1 1 7;> (111?(}()(1 1I)1I(l() 1 
IIi II .' Ill; I C 10', 

IIi II loU(I(I() 
1 11~) 1 (j 1111 l() 
1 1 I () I, I 1 () 1 f )/1 
1 Ii i 

lOP A I' f.1 L ;:>. 1 III ~ I 1 5 I tU ) U I I u 6 I t~ I 1 1 : ~) 1) : ~;.> P a U e :) 9 () 

IB=~U -MI +5 

P = ANNEN!, (NJ) = () 
1113 ~-: (t-U) 
P = At-lI1IGIlS, n = HB > 17 

HI3 =- liB & 37777 

BE = n 
P = Af.1CH r, liB CHSC 1 
I3E = 1 
P ~: At-1CRT, liB CHSCO 
BE =- 2 
P -= At-1CR r, liB CHSCS 
BE -= 3 

Block: SYSS Qualifier: SYSS (12) 

· Clla nne I numbe r 

· I i' empty dIanne I entry 
· ctw nile I type 
· If not possible CRT channel 

· S'~t1LI'IO CHT type 
· If lLI40 CRT 

· I r 455 CRT 

· If SOROC 

SYSS.31: 

SYSS. 3 (IS 
SYSS.309 
SYSS.310 

SYSS.311 

P = AMHIGHS, HB # CHSAMPEX · I r not AMPEX 

SYSS.312 
SYSS.313 
SYSS.31l1 
SYSS.315 
SYSS.316 
SYSS.317 
SYSS.318 
SYSS.319 
SYSS.3211 
SYSS.321 
SYSS.322 
SYSS.323 
SYSS.324 

AMCHT * 
HB = CRTABSIZ 
R ::.: GIS 
BO = IB > & 3 + BCRT 

(BD) = HC 
(IIC + 10) 

(HC + 11) 

(HC + 12) 

B :.:: IB 
lOB: 0 
lOB: 7 
B = B + 

lie + 20 

BE 

IB + 1 

Sir ( lOB = Bl) 

HA IT. 1013 # DN 
Sf NI) II 

lOB: () 
lOB: 7 
P =: At-10ESC 

At-lIll GItSI+ 

.A,I locate table space for this CR 

.CRT table entry 

.CRT buffer 

.CRT type 

.0/P channel number 

.Channel 

.Master clear 

.Allow interrupts 

.0/P channel 

.Allow interrupt~ 

.»»> 0 

.««< 0 

SYSS.325 
SYSS.326 

SYSS.327 

SYSS.328 

SYSS.329 
SYSS.330 
SYSS.331 
SYSS.332 
SYSS.333 

SIF 
SYSS. 33 11 
SYSS.335 

SENDIF 
SYSS.336 
SYSS.337 
SYSS.338 
SYSS.339 



SYSS 
SYSS - I nt. i rt Ii 7e KERNEL fa r Al - A3. 

11 n n.3()1~511 011717 02LJI. 10 
01 (liB:> 0231.10 103066 

12()~ 03n ll514 0011011 011037 
024423 

121 1 <m<lcro> 

1214 02 Olt l• 0 l)~~II UlIU 
1216 0140()O /OOU()OO n21~41 0 

0204 1.0 03111~ 1 0 
1223 <mrtC ro> 

1232 <lilac 1'0> 
1231J <mllcro> 
1237 020000 021.()Ufl 
12111 <mllC 1'0> 

12111 <macro> 
1246 020440 02 LI()(l() 

125{) <macro> 

121)7 <fllrtcr'o> 
1261 <macro> 
1264 020000 0211()()n 
1266 <nwc 1'0> 

1266 <lIIacro> 
1267 <mClC fa> 
1271 <mClcro> 

1271 07001 1 
1272 AMUCHN 
1?72 030 LI5 LI 01lt)(H1 /1()()O43 

103007 
1216 01 11000 /()()()(l()() O~I.II56 

1301 0100()3 
13U2 AMDESe 
13()2 02611?6 
13U3 0261~511 
1 .3 (III 0261,~)1, M1NfNT 
13()5 U2611')6 
1311r; 0201, r>5 023 L.511 10UOO3 

1 ()2()()? 071?32 

lOP AI'ML 2.1(05/15/87) 01/06/87 11:55:52 PClge 391 
Block: SYSS Qual ifier: SYSS (13) 

P = AMLJCHN, CHSCH # (R!MJ) & 0'777 . If not high speed channel 

R!%W1 = (R!MJ) > D'9 & 0'37 

SIF (R!%W1 = TMSCMEM) 

R ! %H I S P = R! I B 
(XHSPCH) = R! IB 

.Target memory type 

· I f Centra I memory 
.»»> 0 

.HISP input ch<lnnel number 

.S3ve for debugger 

SIF (I@IOPMOD # 'e'R),OR,(R! IB # 0'14) .Bypas's not avai lable 
.»»> 1 

RI<.ERN IIGE TBUF . Dad i ca ted disk buffe r 
SPUNTIF (R!DY = O),CODE=PTSLOCAL 
R!%HISPBUF R!DY .Save 

SE.NDIF 
.««< 1 

SELSEIF (R!%W1 = TMSSSD) .I'f SSD 
R!%SSD ~ R! IB .SSD input channel number 
$IF (I@IOPMOD H 'C'R),OR,(R! IB H 0'14) .Bypa~s not avai lable 

.»»> 1 
RKfRN HGETBUF .Dedicated disk buffer 
SPUNTIF (R!DY O),CODE=PT$LOCAL 
R!%SSDBUF = R!DY .Save 

SENDIF 

SELS[ 
SPUNTIF CODE=PTSBADTM 

SENDIF 

P AMDESC 
* 
P AMNENT, (R!MJ) H 100043 

(ML) = IlICIO 
P = AMNE.NT 
* 
"IL ~IL + 1 
r .. tJ = ~1J + 1 
MJ = ~1J + 1 
ML := NL + 1 
P = ANEXT, MK > MJ 

.««< 

· I I legal target memory , 
.««< 0 

· If not User channel 

. Interrupt handler addr 

.NEXT CHAN 

.NEXT CHANNEL 

.NEXT EITB CELL 

.Done with all? ! 

SYSS. 3L~O 

SYSS. 3111 

SYSS.31.2 
SIF 

SYSS.343 
SYSS.3L,L. 
SYSS.345 

SIF 
SYSS.3 LI6 
SYSS.3 1t7 
SYSS.348 
SYSS.349 

SENDIF 
SYSS.35U 
SYSS.351 
SYSS.352 

$Ir 
SYSS.353 
SYSS.354 
SYSS.355 
SYSS.356 

$ENDIF 
SYSS.357 
SYSS.358 
SYSS.359 

$ENDIF 
SYSS.360 
SYSS.361 
SYSS.362 

SYSS.363 
SYSS.364 
SYSS.365 
SYSS.366 
SYSS.367 
SYSS.368 
SYSS.369 
SYSS.370 



SrSS 
SYSS - I lit. j;ll : "FHN[L to I' Al - A3. 

131 .l11~(JllU /U()U{Hlll II?IIIIIO 
0301110 1 ()?()3 I 

13;'1) n IllllUU /UU{){){)() ();'ll lI10 
U 30111 () (J( 11J{)(1 1 011UU3 
() 1611(1) /oon! )()Il !);~IIOOO 

1 3) 1 .; m~lt~ '0 "-
133 11 tl3()llU( ) () ;:' II () (I( I 
133Cl <11)(lC ru" 
1 3 ')() PBMX 

1 3 ') 1I <IIlClC "0'" 

13')3 .: 111;1 C I'()~> 

13h? ';lfIilC ro' 

13G') 01 UI)lltl ()2 l l()()( I 
136 I U7??51 
1 3 I () U I 4 ()()(l /OlHlUI)O 1 1;~1~111 0 

n2()llU() () 311111 n 
13 I ~ <Iliac 1'0> 

1) i ') "II)(IC 1(1'" 

l1PI? U1UU 1n) () 211 (l () (I 

l1pJiI (J'/?2 3!~ 
1111 II; n I lIUI)() I(JU()()UU ()~~1~410 

02UOOn 031111 1 (l 
1111 ? Ul()nl~() 021J{)()() 
111111 () 1?2?11 
111 I') o 111l)llll IllU()()I)I) ( 1?lllllll 

U;'()U()( ) ()3 11111U 
III?;' () I ()nll () (I?II()()I' 
1 II ~' II () i?? 111 
111;J') () l i ll)()U IU( I()(H)() 11;'114 I U 

f.1?()ClUU () 311111 U 
II, );' " m;l (; I'() " 

11,V "111;1(: In" 

lOP APHL 2.1(()'j/l'j/8/) U1/06/8111:';';:')2 Paye 392 
B I 0 c k : S Y S S Q 1I a I i fie r : S Y S S ( 111 ) 

p = PBNX, (BXCH) 

IIB- (BXCH) > 1 & 3 + BCHT 

SPUNI IF ( ( liB) 0) 
liB c., ( liB) 
SPUNl IF ((BXCR) # (liB + 
ii, 

* * BU I LD BMX t-1ESSAGE QUEUES 
* 
SIF (I@BNXSYS # 0) 

Sir (R!%MYJD = BIOP) OR 

Sir (R!%HISP # 0) 

liB -= BMXQSZ I 
H :::: ABLD 
(MBDQ) := HC 

SENDIF 

SlLSEIF (R!%MYID 
liB = Bt-1XQSZ I 
R = ABLD 
(t-lBAq) = HC 

liB := BMXQSZI 
H -=- ABlO 
(MBBQ) = IIC 

liB c= BNXQSZ I 
H :c:: ABU) 
(MBcq) =: HC 

SfrWI r 

SEND I. 

XIOP) 

. I f no CR r chcHHle I fa r the KERNEL 

.CRl table entry 

. If I<ERNEL crn not in AMAP 

12) ) . If CRT channels do not rna tCtl 

· IF DEFINED 
.»»> U 

(R!%MYID = DIOP) 
.»»> 

· IF HIGH SPEED CHANNEL 
.»»> 2 

· L ENGlH 
.BUILD XIOP MESSAGE QUEUE 

.««< 2 

.SIZE or QUEUE 

.BUILD MIOP MESSAGE QUEUE 

· ~; I ZE OF QUEUE 
.BUILD BIOP MESSAGE QUEUE 

.SIZE OF qUEUE 

.BUILD DIOP QUEUE 

.««< 1 

SYSS.37 

SYSS.372 

SYSS.3/3 
SYSS. 37L1 
SYSS.375 
S,(SS.376 
SYSS.377 
SYSS.378 
SYSS.379 
SYSS.38U 
SYSS.351 
SYSS.382 

SIF 
SYSS.383 

S If 
SYSS.38 l , 

SIF 
SYSS.3B5 
SYSS.386 
SYSS.387 

SYSS.358 
SENDIF 

SYSS.389 
SYSS.39U 
SYSS.391 
SYSS.392 

SYSS.393 
SYSS.39 /1 
SYSS.395 

SYSS.396 
SYSS.397 
SYSS.398 

SYSS.399 
SENDIF 

SYSS.400 



SYSS 
SYSS - Int-i,d i7e KERNEl for Al - A3. 

1 1~ 32 01400n /001000 02 11000 
1435 072230 
11136 01 LIOOO /000000 02111~ 1 0 

020000 (n l l lil U 

111 113 01 11000 /020UOO (l12777 
004011 0211ClOO 

1 !150 072236 
11151 020000 024 1137 
11153 020000 024 11110 
11155 01 110UO /0000(10 0211410 

020437 034Lll0 
1/162 014000 /000000 U2 11410 

n2044U 03 LII-ll0 

111() 7 o ll~OOO /001000 O()11002 
021~111~ 7 

11173 BCLR 
11173 0201137 0211000 
11175 1120111~O 024U(J() 
11111 011~OOO /oonO()() (1?111~ 10 

03()111U ll2/1t J()() 

11) () II 01 II (J(m /n01 ()On (1()11002 
U2 111)(l() 

151Ll () 1 ()(HJII 02 /11 l()n 

1512 <llIlIC 10> 

E)l ll <lilac rn> 
1~21 O?OIII~ 7 0220UU ()2111~117 

15211 (Jlll0UO 01700n /()?OOOO 
ln lW3 11 

lOP APMl2.1(05/15/87) U1/06/81 11:55:52 Page 393 

* * TRACE INITIALIZATION 
* 
* LOCAL ME-MORY BUfFER 

HB = LBUFL 
R = GTS 
(TlOC) = UC 

* MaS BUFFER 

R!CA = MBUFL + 0'777 > 

R -- STEALIT 
R! IA = R!CB 
R! I B = R!CC 
(TMOSU) IA 

(TMOSL) = IB 

* CLEAR MaS BUFFER 

ME LBUFL > 2 

-II-

CB IA 
CC IB 
CD (TLOC) 

CE IBUrL > 2 

CA MIO$Bf.1WI 
IO"ERN COr'IIO 
DADD IA,IB,CE 
ME -- t-1E + CE 
P .- BCLR, A < MBUFL 

Block: SYSS Qual ifier: SYSS (15) 

D'9 

.MEMORY SIZE 

.Get table space 

.Save base address 

.««< 0 

.Trace buffer sector size 

.AI locate buffer memory 

.ENTER UPPER ADDRESS 

.ENTER LOWER ADDR[SS 

. LOCAL BUFFER WORDS 

.UPPER ADDRESS 

. LOWEH ADDRESS 

. LOCAL ADDRESS 

.HORDS TO WRITE 

.HHITE - NO WAIT 

. INCREMENT ADDRESS 

.COUNT WRITTEN CUUNKS 

.LOOP TILL BUfFER CLEARED 

$ENDIF 
SYSS.IIO 1 
SYSS .1102 
SYSS.II03 
SYSS.40II 
SYSS .1105 
SYSS.II06 
SYSS.II07 
SYSS.408 
SYSS .1109 
SYSs.lno 

SYSS.411 
SYSS.II12 
SYSS.413 
SYSS. 1111~ 

SYSS.415 
SYSS.LI16 
SYSs.ln 7 
SYSS .1118 

SYSS.419 

SYSS.II20 
SYSS.II21 
SYSS.422 
SYSS.423 

SYSS. I121~ 
SYSS.425 
SYSS.426 
SYSS.427 

SYSS.428 

SYSS.429 
SYSS.430 
SYSS.1131 
SYSS.432 
SYSS.433 



SYSS 
S', S S - I II t i ,1 I . 

I') :3 (l 
I ~d2 
1').3 3 
1 ~) 30 
I ') '111 

1 ~II') 
1 ~)116 
1')/1 7 

I ~ ') () 
I ~ f») 
I ~)')~) 
I ') l)() 

I') (1 ') 

15(, I 
I ') I;) 
1 (j I? 
I (i III 

16C't) 
l(i?3 

\ UUH I f () r' /\ I - /\:). 

UI ()(Ill 3 
U I? 1')/~ 
() IIIllUU 
(120UO() 
112n1123 
()?(IOO() 

1117UU2 
11170()3 
1117nO/l 

()?/I()( H) 

/()()()()()(l (I;>LILI23 
U31111;~3 
()12()(11 0;'111110 
n 311/11 n 

() IIIllUU /(JUU()un ()2 11000 
U 1 (l(IOU Cl21t(J(,() 
(I I 11U!)() /177771 ();..>IIUOll 

<11l(lC 1'0> 

·--III<IC nJ> 
<lit;/(: 10> 
qll;tcn)', 

()?()()()() ()?II()( II) 
() 1IWU() /( H)lll)( In (lo'){)(l2 
IJ?II'I? .3 
1I~(I()U(l ()23

'
123 (1?IIO()ll 

<1I({len) . 

* 

* 

lOP Af'I"1L 2.1(()5/15/87) U7/(16/87 11:5~:~)2 P<tgo 39 11 
Block: SYSS Quaiifier: SYSS (16) 

* * AI lOCAlE BUFFER FOR SUMMARY 

* 
R!C/\ ::c SU~l$IBL .Number of summary buffers 
R =- ST EAL I r 
H!%Wl = SUMMORE .ADDRESS SAVE CELL 
( R! %W 1) = H! CB 
(R!%Wl + 1) = R!CC 

* rlNISH INITIALIZATION 

1(. INITIALIZE PERIPHERALS, CLOCK 
PXS: 7 
LME: 7 
RTC: 7 

.ENABLE EXIT SlACK INTERRUprS 

.ENABLE LOCAL MEMORY EHRORS 

.ENABLE REAL TIME CLOCK 

Create first overlay to execute. 

EJ = O$BEG IN 
EK-- 0 
R!EL = AD$NODEM 
RKERN EREB 

.F,nish deAd start process 

.Nor DEMON ACTIVI fY 
• INITIALIZE NEW ACTIVITY 

Copy the debugger into a disk bUI'fer if it is active. 

Sir (R!%DEBUG # 0) . If Debugger is active 
.»»> 0 

H"LHN HGr fBUF • Al I oca te a 10Celi disk buffe r 
SPliNT I r (R! DY = 0) . U no bu f fe r Cl vCli I Cl b Ie 
COpy R!%DLBUG,R!DY,DEBLEN<2' 
H!%IJEBUG =- H!DY 
H!%WI ~ DEBSlART < 2 fEMP ************************** 

H! C;;,[)[BRA =- H! %DEBlJG - R! %W1 
S£NDIF 

rEMP ************************** 

SYSS.113 
SYSS.43'.
SYSS.1136 
SYSS.1131 
SYSS.1138 
5YSS.1139 
SYSS ./1110 
SYSS.lllll 
SYSS .l1112 
SYSS ./1113 

SYSS ./1114 
SYSS.11115 
SYSS ./1116 
SYSS .11117 
SYSS. LII18 
SYSS.11119 
SYSS .115() 
SYSS ./151 
SYSS.1152 
SYSS .1153 
SYSS.115 11 
SYSS.1155 
SYSS.1156 
SYSS.457 
SYSS.I'58 

SYSS.I,6U 
SYSS.1161 
SYSS.1162 

SIF 
SYSS.1163 
SYSS .11611 
SYSS.1165 
SYSS.1166 
SYSS.467 

SYSS .lt68 
SYSS .1169 



SySS 
SYSS - IntiClli;:'e KERNEL for A1 - A3. 

1627 
1631 

1631 
1633 
1636 

<mC1C "a> 

<mClC "0> 
<mClC "0> 

01(1001 024000 
014000 /177777 U2 1.OOO 

<m<lC ro> 

"* 

lOP APML 2.1(U5/15/87) 07/06/81 11:55:52 Page 395 
Block: SYSS Qual ifier: SYSS (17) 

Sir (R!%MYID = BIOP) 

RKERN STOPCRAY 
SENDIF 

III i t i a I i za t ion i s camp Ie te . 

R!%INIT = 1 
R!%AClIVE = ADSIDLE 
PKERN ESWP 

.««< 0 
.MAKE SURE CRAY QUIET 

.»»> 0 

.««< 0 

Enter the Kernel idle loop. 

.Indicate initial ization complete 

.SHOW NO ACTIVITY RUNNING 

. Ente rid I e Loop 

SENDIF 
SYSS.470 

SIF 
SYSS.471 
SYSS. t172 

SENDIF 

SYSS.474 
SYSS.475 
SYSS.476 
SYSS.477 
SYSS.478 



SYSS 
SYSS - Int.ir=ll 

16 1,() 
16 1,t) 

1611 I 
161111 

1(1)~! 

16') 1 

16()11 

16()') 
1/S (j'-) 

16(; 7 

16i2 
1 7\i ') 

,rHNFI 1'01 Al - A3. 

n-i?U;~'-) 

U20()(HI 
()20U()U 
U20U()U 
()2()f lun 
03U(lI)() 
O?I)()()() 
()300()O 
unlUOU 

<ma c '·0> 

"'maC' 1'0> 

<lIlelC 1'0:> 

(1()1()()n 

Ul2()l? (IJIIUUt) 
Ul2un1 ()2 1,I, I () 
(J?2()nu ()31,1,1U 
o 1 ~(1(12 fl~~llli 10 
U31,410 
012()U3 ()2 1, 1,10 
()3 1, 1, I n 

ABLD 

** 
* 
* .H-

* 
* 

GTS 

* 
H· 

* 
* 
'H-

* 
* 
* 

101' AI'f-1L 2.1{U5/15/87) 07/06/8111:55:52 PClge 396 
Block: SYSS Qual ifier: SYSS (18) 

* GET f-1Ef-10RY AND I 

* ENIER WI TIl liB 
.ALIZE f-1ESSAGE QUEUE 

SIZE 

* 
R --= G rs 
( IIC) := IIC + 12 

.Get and clear table space 

.SrI UP MSG HEAD 
(IIC + 1) IIC + liB • T (\ I L 

(IIC + 2) 

(HC + 3) 

EXIT 

(IIC) 

(HC) 

.CURRENT POINTER 

.NEXT TO FILL CELL PTR. 

.Y[S, EXIT 

GTS - Get table space. 

Ent ry 
Exit 

* 
RK[RN 
$PUNTIF 

CLEAR 
EXIT 

STEALIT 

liB = Space needed. 
lie = First parciClI addl'ess of al located space. 
To location PUNT if space is not avai lable. 
Note - the space is cleared Ollt. 

.A. locate local memory liMA 
(R!IIC 0), COOE= PT$LOCAL . I f memo ry not ava i I ab Ie 

START=HC,COUNT=HB .C:ear out entry. 
.Return 

Allocate permanent buffer-memory buffer 

IlJis r'olltirw allocates a permanent buffer in buffer memory. 
Illc bit.s corresponding to tile buffer are, in effect, removed 
from the buffer memory a Ilocation table and thus the buffers 
canllot be reletlsed. Note that the buffer memory allocation 
table HlIlst be initialized before,this routine is called. 

SYSS.118, 
SYSS .IIS 1 
SYSS. LI82 
SYSS.I'83 
SYSS.115 11 
SYSS.I'85 

SYSS .1156 

SYSS.I'S7 

SYSS .1188 

SYSS.1190 
SYSS .1191 
SYSS .1'92 
SYSS .1'9 3 
SYSS .1194 
SYSS .1195 
SYSS.1196 
SYSS.I'97 
SYSS.1198 
SYSS.499 
SYSS.500 
SYSS.501 
SYSS.502 
SYSS.503 

SYSS.505 
SYSS.506 
SYSS. 507 
SYSS.5US 
SYSS.5U9 
SYSS.510 
SYSS.511 
SYSS.512 



SYSS 
svss - IntiHI i?8 KERNEL for Al - A3. 

Ilu6 
17(l6 
1711 
17114 
1721 

1726 
1730 
1 731 
173;! 
1 734 
1 7 ~)6 

1757 
1764 
1766 
1773 
2012 
201 7 
2021, 
203 t, 

2()3~) 

2035 
20 /111 

<':1Il(lC I~O> 
()14nOO / ()( 100 (H) 

<macro> 
<mac 1'0> 

<mHC 1'0> 
027000 
027000 

<mac I~O> 
<macro> 
<macro> 

<OIe1cro> 
01 ClClOO 

<1lI<lcro> 
<m[tcro> 
<macro> 
<Ol(]Cro> 
<mC:1C 1'0> 

001000 

<rn<lcro> 
<rn:1crn" 

021,0ClO 

U2
'
l423 

* 
* 
* 
STEALIT 

+I

* 
* 
* 
* 
* 
* 
* -II. 

I N I n~AP 
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Block: SYSS Qualifier: SYSS (19) 

Entry: 

Exit: 

* 
SPUNTIF 
R!%Wl 
GEf 
GET 

R!CA - Number of 512-W'ord blocks requested 

R ! C B , R ! C C - B u f fer add roe s s 

(R! CA = 0) 
BBDISK 

R!CC,BB@TOr,R!%Wl 
R!%W2,BB@MAP,R!%Wl 

· I f ze 1'0- I eng th bll f fe I' 
.Buffer memory al ~ocation table 
.Number of entrie~ in map 
· Bit rna p add re s s 

SUNfll (R!CA = 0) .Unti I all sector~; are allocated 
R!CA R!CA - 1 · Dec remen t the a I i oca t ion coun t 
R!CC R!CC - 1 
SPUNll r (A = 0) 
PUTBll O,R!CC,R!%W2 

· Dec rernent a va i I a hie-en t ry count 
· If al I space exhausted 
.Clear bit in map 

SENDTIL 

PUT 
R!CB = 0 
GE.T 
LSHIFT 
GET 
GET 
DADD 
EXIT 

INITMAP 

R!CC,BB@TOT,R!%Wl .U~date map size 

R!%W2,BB@SHF,R!%Wl 
R!CB,R!CC,R!%W2 .Cc: Iculate relath/e address 
R!%W2,BB@BAU,R!%Wl 
R!%W3,BB@BAL,R!%Wl 
R!CB,R!CC,R!%W2,R!%W3 .Calculate real address 

Initial ize al location table 

INIIMAP sets lip the allocation table header, allocates local 
memory for the bit map, and sets a bit for each entry. 

En try: 

-II. 

$PUNTIF 
pur 

R!%Wl - AI location table address 
R!%H2 - Number of entries in map 
H!%W3 - Entr'y size expressed as a poW'er' of 2 
H!%Wll,R!%W5 - Entry base address 

(R!%W2 = 0) 
R!%W2,BB@lOf,R!%Wl 

, 

· I r no entries in tab Ie 
.Set up header fields 

SYSS.513 
SYSS.51Ll 
SYSS.515 
SYSS.516 
SYSS.517 
SYSS.518 
SYSS.519 
SYSS.520 
SYSS.521 
SYSS.522 
SYSS.523 
SYSS.524 
SYSS.525 
SYSS.526 
SYSS.527 
SYSS.528 
SYSS.529 
SYSS.530 
SYSS.531 
SYSS.532 
SYSS.533 
SYSS.534 
SYSS.535 
SYSS.536 
SYSS.537 

SYSS.539 
SYSS.5110 
SYSS.5111 
SYSS.5 LI2 
SYSS.5 LI3 
SYSS. 51~4 
SYSS.5 Il5 
SYSS.5 Il6 
SYSS.5111 
SYSS.548 
SYSS.5 LI9 
SYSS.550 
SYSS.551 



Sf ;-)S 
S{ S S - I II t i ,1 I ; 

;!Oll '-, 
2()'j;' 
21 )r) 1 
?()611 

~) I) i ( ) 
?() 7 1 

2(li6 
?1()() 
;) 1 U 1 
21?3 

? 1 ?ll 

II 2 ()\.,' 
21 .,~() 

',fl\Nf I fOl' 1\1 - 1\3. 

"'"I;le 10> 

',[II,lC 1'0" 

<[lIilC 1'0> 

lJ ~! ( )/1 2 LI n 1 2 () 1 / ( )( ) 110 0 4 
U?iIO()() 
(lj')2113 

':[II,IC 1'0'> 

<1I!tlC to'" 
()2 !l12'1 

<rna C 1'0> 
/[11,1 c: 1'0' 

()() 1 ()()( I 

o 
AZZZ 

PUI 
pur 

lOP A I'r" L 2. 1 ( u') / 1 5/87 ) () 1 / U 6 / 8 7 1 1 : 'j 'j : 'j 2 P <:l 9 e 3 9 8 
B I DC I~: SYSS Qua I i fie r: SYSS ( 2() ) 

H! %\-13, BL , R! %\-11 
R! %H4 , BBtBl)f~U , H! %W 1 
H!%H5,BB@BAL,R!%Hl PUT 

R!IIB H!%W2 + 0'15 > 4 .Calculate par'eel size of HlClp 

SYSS.55; 
SYSS.553 
SYSS.55 L• 
SYSS. ~)5~) 

R = GIS 
PUT 

SUN 1 I L 
H! %\-I;~ 
PUTBIT 

SENDT I L 

EXII 

BSS 
* 
END 

R!IIC.BB@MAP,R!%Wl 

(R!%\-I2 = 0) 
R!%W2 - 1 
1,R!%W2,R!HC 

o 

.AI locate local memory for map 

.Unti I all entries are pl~ocessed 

.Set appropriate bit in map 

.END OF INITIALIZATION 

5YSS.556 
SYSS.557 
SYSS.558 
SYSS.559 
SYSS.560 
SYSS.561 
SYSS.~62 
SYSS.563 
SYSS.56 11 

SYSS.566 
SYSS.567 
SYSS.568 
SYSS.569 



SYSS lOP APML 2.1(05/15/87) 07/06/87 11:55:52 Page 399 
(21 ) 

Ux %Ar,T IVE 3: 19 () 17 lL' 
ux %13 2: 12 D 2 13 D 5: 3 5: 12 6: 6 8: 6 13 8: 18 13 8:38 13 

9: 19 13 9 33 13 9: I~ 1 13 10: 6 13 10:26 13 10:29 B 11 : 10 B 
OX %DEBBA 3:20 0 16 I~ 1 
OX %DEBUG 3:21 0 5 6 16:34 16:37 16:38 16:41 

10 %GBLNLJH $APTEXT 2: 16 F 2 16 
1,00 %GBLF~[C $APTEXT 2: 16 

OX %IIISP 3:22 0 13: 7 1L.: 20 
OX %IIISPBlIF 3:23 0 13: 14 
OX %INll 3:24 D 17: 13 
0 %I~[RNEL $APTEXT 5: 19 0 5: 19 B 5: 31 D 5:31 B 8: 8 0 8 : 8 B 9: 13 0 9: 13 B 

13: 12 0 13: 12 B 13:21 0 13:21 B 15:38 D 15:38 B 16:26 D 16:26 B 
16:35 0 16:35 B 17: 4 D 17 : 4 B 17: 15 D 17: 15 B 18:26 D 18:26 B 

OX %1·1Hl0RY 3:25 D 6: 6 6: 7 6: 8 6: 9 6: 10 6: 11 6: 12 
6: 14 6: 17 6: 18 

OX %fo1YID 3:26 D 5:33 8:28 8:32 9: 3 10: 17 1/• : 18 14:27 
17 : 3 

OX %OVPI 3:27 0 5: 21, 
OX %PUNT 5:36 D 5:36 7:36 D 7:36 11 : 13 D 11 : 13 13 13 D 13 13 

13:22 D 13:22 13:27 D 13:27 14 : 6 D 14 : 6 14 8 D 14 8 
16:36 0 16:36 18:27 0 18:27 19 : 6 D 19: 6 19 14 D 19 14 
19:41 0 19:41 

OX %SSD 3:28 D 13: 18 
ox %SSDBUr- 3:29 D 13:23 
OX %UCI 3:30 D 10: 8 10: 10 10: 11 10: 12 10: 13 

177777 AD$IDLl $APTEXr 17: 14 
177777 AD$NODEr-1 $APTEXT 16:25 

20 BB@BAl@N $APTEXT 19:23 19:23 F 20: 3 F 
6 BB@BAL@P $APIEXT 19:23 F 19:23 20: 3 F 20: 3 
0 BB@BAL@S $APIEXr 19:23 19:23 F 20: 3 F 

?O BB@BAU@N $APTEXr 19:22 19:22 F 20: 2 F 
5 BB@BALJ@P $APTEXT 19:22 F 19:22 20: 2 F 20: 2 
u BI3@BAlJ@S $APIEXT 19:22 19:22 F 20: 2 F 

20 BB@HAI'@N $APTEXI 19 : 9 19 : 9 F 20: 7 F 
3 BB@f.1AP@P $APTEXT 19 : 9 19 : 9 20: 7 F 20: 7 
0 BB@·IAP@S $APTEXT 19 : 9 19: 9 F 20: 7 F 

?O I3B@SIII@N $API EX r 19:20 19:20 F 20: 1 F 
II BB@SlIf@r $APTEXT 19:2() F 19:20 20: 1 F 20: 1 
0 BB@Sltr@S $API EXT 19:20 19:2U F 20: 1 F 

~}O BI3@I01@N $APfEXT 19 : 8 19 : 8 F 19: 18 F 19 ,,2 F 
2 BI3@IOI@r $APTEXT 19 : 8 F 19 : 8 19: 18 F 19 18 19:42 F 19:42 
0 BR(r2)1 0 IF!lS $APTEXT 19 : 8 19 : 8 r 19: 18 F 19 42 F 
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(22 ) 

ux BIHl.i\L 3: 31 D 8: 37 
(IX LHHlI SI< 3:32 D 9: 18 1 ~: 7 
ux [H3S0rr 3:33 [) 9: 311 
ox BCI{l 3: 311 D 12:22 1 LI : 5 
1 8101' $APIEXT 111: 18 17 : 3 

II (l BllXQSZ I $APTEXT 14:21 111: 28 lLI:32 14:36 
ox BXCI\ 3:35 D 111 : 1 14 : 3 11~ : 8 
OX CA 3:36 D 5: 18 5:30 9: 12 9: 31 15: 17 15: 37 16 : 6 

19: 6 19: 11 19: 12 
(IX CB 3: 3 I D 5: 111 5:26 9:39 15: 19 15: 31 16 : 9 , 9: 19 

19:21 19: 2 Lt 
()X CC 3:38 D 5: 15 5:27 9:40 15:20 15:32 16: 10 19: 8 

19: 13 19: 15 19: 18 19:21 19: 211 
(lX CD 3:39 D 5: 16 5:29 15:34 
ox CE 3: 110 D 5: 17 5:22 5:28 15:35 15:39 15: 1.0 

23 CIISAHI'IX $APTEXf 12: 16 
2(l CHSCO $APTEXT 12: 12 
21 CIISCI SAPrEXr 12: 10 
35 CIISCII $APfEXT 13: 1 
2'-' L. CHSCS SAPfEXT 12: PI 

0>< cor'll () 5: 19 D 5: 19 5:31 D 5: 31 9: 13 D 9: 13 15:38 D 15:38 
70 CRU\BSIZ $APTEXT 12:19 

OX DEBLEN 3: 111 D 16: 3 7 
OX DEBS T AIU 3: 1~2 D 16:39 
2 DIOP SAPTEXT 11~: 18 
OX DY 4: 1 D 8: 7 13: 13 13: 14 13:22 13:23 16:36 16:37 

16:38 
ux EACT 4: 2 [) 8:21 
ux [BUt I~ : 3 D 7 : 9 
OX EBlJFSll LI : 4 [) 7: 12 
OX Ell R 4: 5 D 11: 40 
(l.X Eel II: 6 D 16:23 
UX EI\ II: 7 D 16: 2/1 
OX EL LI: 8 D 16:25 
()X UIEH II: 9 D 7:28 
(IX UH I-1S I Z II: 10 [) 

() >< [tWBO(} J LI: 11 D 5 15 
(IX U\I B 16:26 [) 16 26 
()X [SI-1[) II: 12 [) 8 19 
(IX E S\·/I' 17: 15 D 17 15 
OX liB II: 13 () 8 5 8: 17 10: 5 10:25 10:28 12: 4 12: 5 

12 : 7 12 10 12: 12 12: 14 12: 16 12:19 14 : 5 14 : 6 
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(23 ) 

14 : 7 lIt: 8 14:21 14:28 14:32 lIt: 36 15 : 9 18 : 7 
18:29 cO: I, 

()/( lie 4: 11, D 8: 7 8: 19 8 21 10 8 10 27 10 30 12 23 
12: 21, 12:26 12:28 14 23 1 It 30 11, 34 lIt 38 15 1 1 
18 : 5 18: 6 18 : 8 18 10 18 27 18 29 20 7 20 11 

ox HGEIBlJF 13: 12 D 13: 12 13: 21 D 13 21 16 35 D 16 35 
()X II 1-1 A 18:26 D 18:26 
l'X lIolm 8: 8 D 8: 8 
1 1@[3f·1><SYS $APTfXf 14: 16 

103 1@lorl·WD $APTEXT 1 3 : 11 13:20 
OX lUCia II: 15 D 13: 34 

1000 LBUfI $APTEXT 15 : 9 15:28 15:35 
3 Lf.1E $APTEXT 16: 18 
ox t·1AAQ II: 16 D 10:20 
OX 1-1AOQ 4: 17 D 10:22 
OX 1·1AIT I,: 18 D 11 : 8 
ox f·1ATX I,: 19 D 1 1 : 1 
OX f.1BAq II: 20 D 11 : 21 11,: 30 
UX f.1BBQ I,: 22 D 111: 34 
ox l·meQ 'I: 23 D 11,: 38 
OX f.1BDQ 4: 2 Lt D 14:23 

20000 NBlJFL $APTEXT 15: 16 15: 4 1 
1 NDSFREE $APIEXT 6: 16 
0 1'10$11 EAD $AP{EXT 6: 8 6:28 

116:>01, I-ID$ 10 $APTEXT 6: 7 6: 15 6:27 
20 f·1D@BAH,:m $APTEXT 6: 12 F . 6: 18 F 

5 I-ID@BAI,QP $APTEXf 6: 12 F 6: 12 6: 18 F 6: 18 
0 f-1DQBAh©S $APTEXT 6: 12 F 6: 18 F 

20 f.l[)@H>H@I~ $APIExr 6: 11 f 6: 18 6: 18 F 
I, f.lIJ@FOH@P $APTEXT 6: 11 F 6: 11 6: 18 F 6: 18 
0 f.1D@FOHQS $APffXT 6: 11 F 6: 18 6: 18 F 

?O f.m@1 D@N $APfEXT 6: 7 F 6: 15 F 6:27 F 
II 1-1I)(~\ 1 DeW $APlfXT 6: 7 F 6: 15 F 6:27 F 
() '·10(;11 D0S $APl[XT 6: 7 F 6: 15 r 6:27 r 

1u 1·11><11. [1K:!1' $APIEXT 6: 11, 6:25 6:31 
?O 1'1I>@PI<[@N $APrEXT 6: 9 F 6: 17 F 6:29 F 

2 1'1I>01'1H Qlp $APfEXl 6: 9 r 6: 9 6: 17 F 6: 17 6:29 F 6:29 
() I1U(2I'I\I @S $AP I [X I 6: 9 r 6: 11 6:29 F 

?O N()@SllCGN $APTEXf 6: 1 () F 6: 17 6: 17 F 6 29 6 29 F 
1 1·1i)@SIlC@P $AP1EXT 6: HI r 6: 10 6: 17 F 6 17 6 29 F 6:29 
0 HDGSUC@S $APTEXf 6: 10 F 6: 17 6: 17 F 6 29 6 29 r 

?(l 1·1I)(iI 1 Y p( illl $AI'TEXI 6: 8 F 6: 16 F 6:28 F 

.' ; 
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(21, ) 

3 1·1D(} I Y P@P $APTEXl 6: 8 F 6 8 F 6: 16 6:28 F 6:28 
11 "'()@I'yPOS $API EX f 6: 8 f 6 16 F 6;~8 F 
llX tllAQ I, : 21 D 11 23 
1 ,., I OSm·IH SAPIEXT 5: 18 5 30 I, t·l I O$Bf.1\/1 $APTEXT 9: 12 15 31 

~? c~6 l'ISCQSll $APTEXf 10:25 
10() HSCqSlO $APTEXT 10:28 

OX O$AI-lAP It: 25 D 5: 21t 
OX O$BEGI~ It: 26 D 16:23 
OX O$S)'~SS 1 : 4 0 1 : I, 
2 OT$POWEH $APTEXT 5:24 

?O OI@f'1'.0@N $APTEXT 5:27 5:21 F 
1 Ol@f.110@P $APTEXT 5:27 F 5:21 
0 o T@I·ILO@S $APTEXl 5:27 5:27 F 

17 () 1('1·11/ p@r'l $APTEXT 5:26 
4 OTGr·\lJ P(?N $APTEXf 5:26 
n OfQf.1lJP@P $APTEXT 5:26 F 

1/, OI@I'IUI't'S $APTEXT 5:26 5:26 F 
11-, 01 QI/HO@N $APTEXT 5:28 5:28 F 

0 OI@I-JHD@P $APT EXT 5:28 F 
U o I@I;HDQS $APrEXT 5:28 5:28 F 

17 OVCi\NUf-1QN $APTEXT 1 : 4 
1 OVOTYI'Cm $APfEXT 1 : 4 

11 Uno OVL$HIN $APIEXT 6:22 6:23 
1 13 PT$BADTt-l $APTEX r 13:27 

n P T $l1l1l1 $APTEXT 5:36 7:36 11 : 13 14 : 6 lit: 8 16:36 19: 6 19: 14 
19: 1n 

1/, Pf$LOC/\1 $APTEXT 13: 13 13:22 18:27 
2 PXS $APTEXT 16:17 
I, WIC $APTEXT 16: 19 

100 SI-l$S 17£ $APIEXT 8: 11 9:21 F 
20 sr·l@l' ... c I@N $APTEXT 8:21 F 

() SI·1G'AC I@I' $APTEXI 8:21 F 
U ·SI·1C~AC I C?S $APTEXT 8:21 F 

11 SI·l(}f S (1m $APTEXl 1 : I, 
7 SI'lC'NII/-1V'~ $APTEXT 1 : I, 
(}X S I ()f~ClU\)' I,: 27 0 1 7 : I, D 17: 4 
3 sunS (B: $APTEXT 16: 6 
!IX Sll/·1I·10Hf I,: 28 D 16 : 8 
ux Iloe It: 29 0 15: 11 15: 33 
U I r·l$CHLl-l $API EX I 13: 6 
? 1 '-I$Ssn: $APfEXI 13: 17 
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OX Hl0SL 4:30 D 15:23 
OX 'NOSU It: 31 D 15:21 

52~)l13 UC$NAf.l $APfEXT 10: 10 
20 lJC@FST@N $APTEXl 10: 12 F 

2 UC@FS1@P $APTEXT 10: 12 F 10: 12 
0 lJC@FS1@S $APTEXT 10: 12 F 
11 UC@IlDR@1' $APTEXT 10: 5 

20 lIC@LS f@N $APfEXT 10: 13 F 
3 lIC@LS T@P $APfEXT 10: 13 F 10: 13 
0 lIC@LSI@S $APTEXl 10: 13 F 

20 UC@NAl-l@N $APTEXT 10: 10 F 
0 UC@Nf,\H@P $APIEXf 10: 10 F 
0 II C@NAf'1@S $APTEXT 10: 10 F 

20 UC@POP@N $APTEXT 10: 11 F 
1 lJC@POP@P $APTEXT 10: 11 F 10: 11 
0 UC@POP@S $APTEXT 10: 11 r 
OX XHSPCH 4:32 D 13: 8 
3 XIOP $APTEXT 111: 27 

SYf.1BOL QUALIFIER IS SYSS 

(l $CONSr 6: 7 D 6: 7 F 6: 7 6: 8 D 6 8 F 6 15 D 6 15 F 6 15 
6: 16 D 6: 16 F 6: 16 6:27 D 6 27 F 6 27 6 28 D 6 28 F 
8:21 D 8:21 F 8:21 10: 10 0 10 10 F 10 10 10 11 D 10 11 F 

10: 12 D 10: 12 F 10:13 0 10: 13 r 
1.62 $HEGOHG 2: 16 D f 2: 16 F 2:11 2: 17 D 2: 18 2: 18 D 2: 19 2: 19 D 

2:20 " 2: 20 D 'If:21 2:21 D 2:21 F 2:22 2:22 D 2:23 
2:23 D 2:24 2:24 D 2:25 2:25 D ~~,26 '" 2:26 0 2:27 
2:27 0 2: 27 F 2:28 2:28 D 2:29 ?:29'D 2: 30 2:30 D 
2: 31 2:31 D 2: 32 2:32 D 2: 32 F :~:33 2:33 0 2: 31 .. 
2:34 D 2:35 2: 35 D 2: 36 2: 36 D 2:37 2:37 D 2:38 
2:38 D 2:39 2: 39 D 2:40 2:40 D , 2: 41 2:41 D 2: 42 .. 
2: 112 D 3 : 1 3 :,\1 D 3 : 2 3 : 2 D,,: J!~! ,d-.>~, ,'. .3 : 3 D 3 : 4 
3 : 4 0 ' 3: 5 3":~5 D 3 : 6 3 : 6 D'~ :1:'7 ~ 3 : 7 .... D 3:' 8 
3 : 8 [) , ? 9 3 :·;f<9 D 3: 10 3: 10 D "'3: 11 3 : 11 D 3: 12 J. 

3: 12 [) 3: 13 3: 13 D 3: 14 3: 14 D 3:,15 3: 15 ['. 3: 16 
3: 16 D 3: 16 F ", 

0 %NP 2:32 D 
1130 %P 2:32 D 2:32 
410 %SI 2: 16 2: 17 D 5:27 6 8 6 9 6 10 6: 11 6: 12 

6: 16 (): 17 6: 18 6 20 6 28 6 29 7: 4 7: 10 
7: 11 7: 12 7: 13 7 22 7 23 7 32 7:34 8: 1 

~,:-. 

" r l' ~ ~.; ~ ;I ~. 
~'~ . i! 

,>I 

.Ii 
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QUnlifier: SYSS (26 ) 

8: 19 8:2U 9: 5 9: 16 9: 30 9:35 1 (): 1 1 
10: 12 1 U: 13 1 '.J • j l~ 10: 35 10:40 1 1 : 5 1 1 : 6 11 : 32 
11 : 33 12: 5 12 : 6 12: 2t~ 12:25 12:26 12:27 12:28 
12:29 13: 1 13 : 2 13 : 8 13: 9 11~ : 1 1 1 ~ : 3 1I~ : 8 
1 t,: 23 114: 2 1, 14:30 14: 31 11,: 3 t, 1/,: 35 1 t,: 38 ]l~:39 

15: 11 15: 12 15: 21 15:22 15:23 ;15: 21t 15: 33 16: 10 
16: 11 18: 6 18 : 7 18 : 8 18: 9 18: 10 18: 11 19 : 8 
19: 9 19: 18 19:20 19:22 19:23 19:42 20: 1 20: 2 
20: 3 20: 7 

1/11 %S2 2: 16 2: 18 0 11, : 8 
1/12 %S3 2: 16 2: 19 0 
1,13 %SII 2: 16 2:20 D 
1,111 ('~S') 2: 16 2:21 D 
1/15 %11 2:22 0 6: 17 6: 18 6:29 16:37 18:29 19: 15 19:21 

20: 11 
1,16 %1;'> 2:23 [) 16:37 18:29 19: 15 20:11 
/,1 7 %13 2: 211 0 16:37 
1,20 %11, 2:25 D 
/121 %15 2:26 [) 

1,22 %16 2:27 0 
/123 %\11 2:28 0 5 : 3 5: 6 5 : 7 5: 8 5:25 5:26 5:27 

5:28 6: 11, 6: 15 6: 16 6: 17 6: 18 6:25 6:29 
8:28 8: 30 8:32 8: 3 t, 8:35 8: 37 9: 4 9: 5 
9: 15 9: 16 9: 18 9:34 13: 3 13 : 6 13: 17 16 : 8 

16 : 9 16: 10 16:39 16: 41 19 : 7 19: 8 19 : 9 19: 18 
19:20 19:22 19:23 19:42 20: 1 :20: 2 20: 3 20: 7 

I,?I, %\Fr' 2:29 0 6:21 6:22 6:23 6:26 8: 3U 9: 6 9:37 
19 : 9 19: 15 19:20 19:21 19:22 19: 214 19:41 19:42 
2U: I, 20: 9 20: 10 20: 11 

1125 %\13 2:30 0 6:25 6:26 6:27 6 28 6:29 6: 31 8:31 
9: 11, 9: 38 19:23 19: 21, 20 1 

1,26 <j[,\/II 2:31 D 8: 34 9:15 9:39 20 2 
1127 %';-/1) 2:32 0 8: 36 9: 17 9:40 20 3 

1611U AUI II HI:26 10:29 14:22 14:29 14 33 14:37 18: 3 0 
(l('S ABr,'H 10:23 D 10: 3 I) 

lUG ABHS lU:23 10: 2 1, 10: 31 D 
t03? Mlt.r" 1 1 :10 11 : 29 [) 

1 (1)11 /11·1/\0 11: 28 1 1 : 30 0 
13~ Al-ICI 11 : 3 () 11 : 6 

11?6 AHcnr 12: 10 1?: 12 12 1 tl 12: 18 0 
13u2 Alm[SL 12: 111 13:30 13 36 0 
11/7 Af.lIll·(;IIS 1? : 6 12: 16 12 It2 D 



S', SS lOP APML 2.1(05/15/87) 07/06/87 11:55:52 Page 405 
Qua I if i e r: SYSS (27) 

13 Oil Ar-IN[N I 12: 3 13:32 13:35 13:39 0 
754 At-IOH 11 : 9 0 11 : 33 

1212 AHUCHN 13 : 2 13: 31 0 
1060 ANEX r 11 : 112 0 13:42 
IW7 APAS 7: 6 7:27 0 
363 AHPB 7: 15 0 7:20 
376 ARPF 7: 16 7: 21 0 

2130 AZZZ 5: 3 5: 12 20:20 0 
1/173 BCI R 15:30 0 15: 111 

1130 BO 2:33 0 12:22 12:23 
1131 BE 2: 34 0 12 : 9 12: 11 12: 13 12: 15 12:26 
1132 BF 2:35 0 
1133 CF 2:36 0 
1134 EA 2: 37 0 
1135 EB 2:38 0 
1136 EO 2:39 0 

1665 GTS 8: 6 8: 18 10 : 6 12:20 15: 10 ~8: 4 18:25 0 20: 6 
437 IA 2:1t(1 0 7 : 7 7: 14 7: 17 7: 19 7:21 7:22 7:24 

7:32 7:36 15: 19 15:21 15: 31 15:39 
'I'H) IB 2: 111 0 12: 1 12:21 12:28 12:30 '13 : 7 13: 8 13: 11 

13: 18 13:20 15:20 15:23 15:32 15:39 
LI41 IC 2: LI2 0 
4112 10 3 : 1 0 

2035 INIH-IAP 8:38 9: 19 9:41 19:40 0 
443 ,..1 A 3 : 2 0 5: 12 5: 16 5:22 8:32 ,9: 3 
LII14 '-1B 3 : 3 0 7:27 7:29 7:31 7:32 ,7:33 7:36 10: 17 

10:24 
I~ 115 I-IC 3 : 4 0 8: 2 8: 4 8: 9 10: 19 10:23 10:24 10:33 

11:24 11: 27 
4116 r-1n 3 : 5 0 5:22 5:29 5:33 5:37 8:28 10: 17 10: 19 

10: 112 
'1117 t-lE 3 : 6 0 7 : 5 7: 6 7 : 7 7: 10 7: 12 7: 15 7: 16 

7:28 7:29 7:30 7:35 10:21 10:27 10: 31 10:34 
11: 22 11:26 15:28 15:40 

II~U /<IF 3 : 7 D 10:22 10:30 10:32 11 : 16 11 : 18 11: 25 
ll51 r·1G 3 : 8 0 6:31 7:27 
II')? r,'11 3 : 9 0 5:33 5:35 5:36 5:37 6:20 7: 4 8: 1 

9: 11 9: 30 9:35 10:40 
II f) 3 NI 3: 10 D 10: 111 10:42 11 : 7 11 : 16 11: 32 11 : 37 11: 38 

12: 1 
11~11 I-1J 3: 11 0 11 : 7 11 : 9 11 : 16 11 : 31 11: 32 11:37 12 : 1 

12 : 3 12: II 13: 1 13 : 3 13:32 13:38 13:39 13: 111 



SiSS lOP AI'~lL 2.1(()5/15/87) 0//06/87 11:5~:~2 f'Clge IIn6 
Qua Ii fie r: SYSS (28) 

Ill),) ~lh 3: 12 0 1 1 : 2 ~ 11 ~ 'I 11 : 5 11 : 8 11 : 114 11 : 29 
11: 30 11:38 13: 111 

II r)6 r'lI 3: 13 0 11 : 9 11 : 10 11 : 1 1 1 1 13 11 : 14 11 : 15 11 : 19 
11 : 21 11 : 23 11 : 110 13: 314 13 37 13:40 

1151 f.1f.1 3: lLl [) 11 : 15 11 : 18 11 : 20 1 1 25 
116(l t·1N 3: 15 [) 1 1 : 1 1 1 : 2 1 1 : 5 11 15 
1161 HI' 3: 16 0 7 : 9 7: 10 7: 114 7 22 7:24 10:20 10: 21 

10: 311 11 : 19 
13~U PBHX 111 : 2 111 : 9 0 
17()6 SlFAll1 9:33 15: 18 16 : 7 19 : 5 0 
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( 1 ) 

(l <lIIilC 10> OVERLAY ACOM ACO,..1.4 

COMMENT 'Copyright (C) Cray Research, Inc., 1984' OVERLAY 



1'1(; Dr-l 
(lVE' 1'1 <Iy ACOI,l 

(i <:m.1CI·O" 

1110 
II 1 1 
1112 
II 1 ,) 
II 1 LI 
I~ 15 
1116 
111 7 
1120 
LI ~? 1 
1122 
II;! ,) 
1121-t 
1125 
1126 
1127 
'I ~ () 

'131 
II)? 
113,) 
/13 11 
II .~ I) 

113 (j 
'I ) 1 

lOP AI'I-1L 2.1(U5/15/87) 01/06/87 11:55:53 Pilge 1108 
Block: AeOM Quat ifier: ACOM (2) 

************************** 
* 

~*************************************** 
* 

-H. ACOM is (l demon overlilY ttJa t haneles inter'-IOP Gommlln i ca t ion * 
* for OCULI disks. The function CaGes suppa rted a t'e: ·It 

·It * 
·It f-1C$f-1ST I 0 - Sla r't disk I/O * 
* MC$HLDAL - Release MOS DAL * 
* f-1C$CPURD - Move da ta f fom ta rget memo ry to MOS * 
* MC$CPUWR - Move data f r'orn MOS to target memory * 
·It NC$CSTAT - Send packet to mainframe ·It 

* NC$CPHDN - Ta rget memol'y to MOS move done * 
* MC$CPWDN - MOS to ta rge t memory move done * 
* * 
********************************************************~************** 

%Sl 
%S2 
%S3 
%SII 
%S5 
%T1 
%12 
%T3 
% PI 
%15 
%f6 
%H1 
%H2 
%\13 
%WII 
%\/5 
LIN 
ACI 
qP1H 
qUI 
HSC 
IIC 
DAt 
CIIN 

REGDEFS 

EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EqUALS 
EQUALS 
EQUALS 
EQUAI.S 
EQUALS 
EQllAi S 
EQUAl S 
EQUALS 
EQllALS 
EQIlAI S 
EQllAI S 
[QUAI S 
[qUAIS 
[qUAL S 
[QIlAIS 
[qllAI S 
EQUALS 
EQUALS 

,,( lIM,ACT,QPTR,QUE,MSf;. I FC, DAL,CHN,DCB,CYL,HED, SEC, 
FNC,IOP,SCO,SC1,SC2,SC3,CPU,CPL,LNO,LN1,OFF,LLN,TOT, 
TM, HIP) 
$HEGOHG 
$HEGOHG 
$nEGOHG 
$HEGOHG 
$HEGORG 
$REGOHG 
$HEGOHG 
$REGOHG 
$HEGORG 
$HEGORG 
$HEGOHG 
$HEGORG 
$HEGOHG 
$REGORG 
$HEGORG 
$HEGOHG 
$RH;OHG 
$HEl;OHG 
$HECOHG 
$HI.COHG 
$1,lGOHG 
$/(I (;OHG 
$HEGOHG 
$I{[GOHG 

AeOM.5 
ACO"'.6 
N~OH. 7 
ACOr·1.8 
ACOI-I.9 
ACOI'!.I() 
ACOr-l.11 
ACOI-1.12 
ACOM.13 
ACOH.111 
ACOH.15 
AC0f.1.16 
ACO",.17 
ACOM.18 
ACOH.19 
ACON.20 
ACOM.21 
ACOM. ~!2 

$I\[C 
$HEG 
$nEG 
$I{EG 
$REG 
$HEG 
$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$r~F G 
$REG 
$REG 
$HEG 
$REC 
$HEG 
$HEG 
$REG 
$I\EG 
$HU; 
$REG 
$REG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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Ove r I ely ACOt-l Block: ACOM Qua t if i e r: ACOM (3 ) 

11110 DCB EQUALS $REGORG $HEG 3 
11111 CYL EQUAL S $REGORG $REG 3 
'1112 HED EQUALS $REGORG $REG 3 
1, 1,3 SEC EQUALS $HEGORG $REG 3 
11114 FNC EQUAl S $REGOHG $REG 3 
11 115 lOP EQUALS $REGORG $REG 3 
11 1,6 SCO EQUALS $HEGORG $REG 3 
ltlt 1 SCl EQUALS $HEGOHG $RE.G 3 
1150 SC2 EQUALS $H[GOHG $REG 3 
1151 SC3 EQUALS $HEGOHG $REG 3 
1152 CPU EQUALS $REGOHG $REG 3 
1,53 CPL EQUALS $REGORG $HEG 3 
454 LNO EQUALS $REGORG $REG 3 
1155 LN1 EQUALS $REGOHG $REG 3 
1156 OFF EQUALS $HEGORG $REG 3 
1157 LLN EQUALS $REGORG $REG 3 
1160 lOT EQUALS $HEGORG $REG 3 
1161 fM EQUALS $REGORG $REG 3 
11£:12 TMP EQUALS $REGORG $REG 3 

ACOM.23 
EXT %MYID ACO"1. 211 
EXT %LSPI ACO!".25 
EXl CA ACOH.26 
EXT CB ACO!,'.27 
EXT CC ACOlv1.28 
EX f CD ACOM.29 
EXI CE ACOM.30 
EXf D$ACOM ACO"'.31 
EXT D$AMSG ACor·'.32 
EXI DA AGO!". 33 
EXT DB AGOtv1.34 
EXT DC AGor·I.35 
EXT DCGB AGO"I.36 
EXT [)II AeON.37 
EX f DS ACOM.38 
EXI DT AGor~. 39 
EXI DY AGOt-1.IIO 
EXT [)Z AGOt-l.lI1 
EXT ED AGO!". 42 
EXT EDES AGOM .l13 
EXI Elf AGOH.44 
EX1 EI AGOM.115 



AClH·l 
()I.'I' r I ;, y ACm1 

EXT 
EXT 
EXI 
EXI 
EXl 

IHDAL 
1'1AAQ 
r'11 t-If)ALQ 
MCHN 
lMCB 

lOP APlvlL 2.1: U5/ 15/81) 07/06/87 11: ~~): ~3 Page 111 U 
Block: ACOM Qual ifier: ACOM (4) 

ACOH.116 
ACO,., .117 
AC0f-1.118 
N~Or·1.119 
ACO"'.5() 



ACOI'-l 
Ov(~ r' I (l Y" ACO~l 

6 0101Wt~ 0214L~31 

10 o 1 L~OOO /000000 n21~432 

13 <mClCI"O> 

21 01nn04 0251132 
23 <mac ra> 
211 01001U 025 1132 
26 <mac ro> 

26 010010 012()01 02 11430 
31 0700n6 

32 MEMN 
32 01UOOO 02lll~ 31 
34 () l lICll)() /ooonoo 021~432 
37 MEMQ 
S 7 030432 024433 
I~ 1 102U10 
ll2 0020UO OOO()(JO 
III, 020433 o 1200l, 0211410 

o 30 111 U 103015 
~ 1 MEMS 
51 01000 tl 025 tl32 
53 020t~ 32 017()On /nnoooo 

107017 
r) 7 <mClcro> 

62 <rnClC r'o> 
() II <rnrl r r()~> 

6 11 ()71ll32 
(j~ r-1LMX 
(,l) ()(1300U 
66 1I2f1IJU 
67 (1f)20UO fHllHHHI 
11 <rn;lrrn> 

n (l11J()()O /OO()()()O 

lOP APML 2.1(05/15/87) 07/06/87 11:55:53 Page 411 
Block: ACOM Qual ifier: ACOM (5) 

-II- In i t i CI I i ze fo r sca nn i ng a I I A <=> A input cha nne I queue s. 

R!ACT = II()ll .Force scan of all queues 
R! QPT R = r.,AAQ . M J OP queue 
SIF (R!%MYID = MIOP).OR,(R!%MYID = DIOP) 

R!QPTR 
SELSE 

R!QPIR 
SENDIF 

R!QPTR + 4 

R!QPTR + D'8 

R!LIM = ACOMSLIM + 1 
P = MEMQ 

-II- Check for messages. 

-II-

R! ACT = 0 
R!QPTR = MAAQ 
* 
R!QUE = (R!QPTR) 
P MEMS, A = 0 
I 0 

.Look at BIOP first 

.Look at OIOP first 

.Proces~ing limit 

.First pass 

.»»> 0 

.««< 0 

.Snow one pass already made 

.MIOP Queue 

.Queue address 

.Sense no queue 

P = MEMX, (R!QUE + QUSPOP) # 0 .If any entries to process 

* 
R!QPTR = R!QPTR + 4 
P = MEMQ. R!QPTR # MQEN 

S I F (R! AC T = 0) 

PKERN ESWP 
SENDIF 

P = MEMN 
-II-

I "C:" 1 
H ! LI r" :::- R! I I t-l - 1 
I = () 
Sir (A = 0) 

A = OSACOt-l 

.Next queue 
· If more queues to check 

· If ful I pa ss ha s been made 
.»»> 0 

· I die down 

.««< 0 
· C.-,eck aga in 

.Massages processed 

· If 9 i veup I i rn it reached 
.»»> 0 

.AGOM demon pointer 

ACor.,.52 
ACor".53 
ACOM.5 tl 
AC0l-1.55 
ACOtvl.56 

SIF 
ACOM.57 
ACOtvl.58 
ACOM.59 
ACOM.6() 

SENDIF 
ACOr.,. b 1 
Acar"'.62 
ACOM.63 
Acar.,.6 ll 
ACON.65 
ACOM.66 
ACOM.67 
AC0I>1.68 
ACOM.69 
ACOt-1. 70 
ACOM.71 
ACOt-1. 72 
ACOM.73 

ACOM.74 
Acar".75 
ACOM.76 

ACOM.77 
S IF 

ACOM.78 
ACOM.79 

SENDIF 
ACar".80 
ACar'I.81 
ACOH.82 
ACOr'1.83 
ACOt-1. 8tl 
ACOM.85 

SIF 
ACOM.86 



I\(;ur-, 
OVP" I ;i~i At :01,' 

'-III;U'I l)' 

1 I () 1 00 1 (I O?I,ldn 

1111 'm;lC ro> 

ll)l () 1 () 111111 ()2 111131 
1 (13 () l l ll1LlO 1 (){){)()n(l (112002 

()211/1~! 3 
11) 1 <In<lcro-" 

"13 <mile J'()'> 

1 ') ~ LJ U1 (Ill 1 0 (12 11113() 
12~) (111 () 13 
1 ?() <~IIIi1C 1'0> 

Ub ';JI)(lCIO> 

lW ( 12()OOU Cl2 111136 
13;' <11)(1 C 10> 

13 11 02()L133 02 11l)(ltl 

136 <,JJlClC 1'0> 
lip) ()20nUII U2 1,1, '3 11 

111 ;! U20 1133 ()12()()6 U?111123 
111 ') n3()423 ()21~( )()(I 

111 ( <JI);'e 1'0> 

1')1 U2U'13 3 ()2 11 (l()() 
1 ') 3 <m,le 10> 
1')1) <macI'o" 
16() (J 1 ()()()O U3 1111?3 
1()? 02(J113? n 1 ?()(13 (I?I,I~ 1 U 

(IJ()I,1 () nr)II(HI(1 

1(J ( 1 G 1()()() 

1 I (I ()?GI,3() 

1 11 /rn;lC I'O~' 

1 /1 

I 0 I' 1\ I' N L ;.>. 1 ( () ~ 11 ~ 18 I ) u 1 / U 6/8 ( 1 1 : ~ I) : ~:$ I' <I ~J e II 1 ~) 
Bloc k: ACOM Qua I i fie r: ACOf.1 ( 6 ) 

HKlHN DGIVElJP 
H!LIM == ACOM$Llh 

SENDIF 

R! AC r = IIll4 
R!%Wl = [DES + 2 

$IF ((R!%W1) < LI) 

PAUSE 1 A1:::0 A2=-1 
H!LIM ~'ACOM§LIM 
P -=- MEMN 

$ENDlr 

H!\[I,N HOfF 
H!DAL = R!OY 
$rUNTlr (A == 0) 
R!ED = H!QLJE 
RKERN ETOQ 
R! ~1SG = R! Ell 

.Helinquish control if necessnry 
· He 10<1 d I i rn i t 

.««< n 
.Set processing flag 
· DAL popul a t ion 

• If running low 

.Give up control 

.Reset I irnit 

.St<lrt over 

· Ce t a I DAL' 
· GAL add ress 

.»»> 0 

.««< 0 

· QAL count shows one ava i I ab Ie 
.Queue 
.Take next entry 
• Accurnul a to r rnsg 

* Check for queue overflow entry. 
-II- If the/'e, queue it and re-enable input channel. 

R!%Wl = R!QlJE + 6 
H! Ell = (H! %W1 ) 
$IF (A # 0) 

R!FD = R!QlJE 
RK[f<N EPOQ 
SPlJNTIF (H!EH = 0) 
(R! %W1) = 0 
B = (R!QPTR + 3) 

lOB: 7 
H!IIM H!LIM + 1 

$ENDIF 

.everflow entry eel I 

.Overflow entry 
· I'f overflow 

.Put it all queue 
.»»> 0 

.H<lke sure it was queued 

.~Ie<lr overflow eel I 

.Re-en<lble channel 

· Le tone rno re ent ry t.h rough 

.««< 0 

Calculate MOS m1dress of DAL and re<ld into I,ocal DAL. 

HGfT H! 10I',DA@NlJM,H!MSG · lOP th<lt owns MqS DAL sp<lce 

ACor-1.8 
ACOf-l.8B 
ACor·1. 89 

SENDIF 
AeON.90 
ACOI-I.91 

ACOf.I.92 
S I F 

ACOI-1. 93 
ACOr-1. 9 l , 

ACO~I. 95 
ACOf.l.96 

SE ND IF 
ACOH.97 
AC0f.1.98 
ACO,."99 
ACOH.l00 
Acor·l.101 
Acor". 1 02 
Acor·1. 1 (J 3 
ACOI-1. 101, 
AC0f.1.105 
ACOI-l. 106 
A(~Of.l. 107 
ACO~I. 108 
ACO~1. 109 

S I F 
ACOM.110 
ACOr-1. 111 
ACO~1. 1 12 
ACOM.113 
ACOM.1 111 

ACOH.115 
Acor·I.1 16 
Acor-I.117 

SE ND IF 
Acor".1 18 
Acor-l. 119 
Acor".120 
ACOf.1. 121 



ACOI-1 
OV(~ I' I C1y ACOr-l 

1 (f) U2U 1"15 005002 ()16UOO 
/000000 021,1,23 

2()2 026423 
2!l3 <.mC1cro> 
2(17 020,,21, 005003 1121,421, 
212 0301123 024000 
2111 0261123 
215 0301123 022 l12 1, 0211000 
220 100U02 026()UO 
2')') LC 020ld6 021,()00 
224 010010 024000 
2;~6 010002 024()OO 
23ll <macro> 
232 020000 021,1123 
234 020000 024

'
124 

236 077000 /002305 
2'IU <rna c 1'0> 
2

'
1
" 

<mC1cro> 
241 <fila C 1'0> 
2t)3 <rna c 1'0> 
256 <macro> 
263 <fila c 1'0> 

265 <nlllcro> 
210 030423 024'123 
272 <macro> 

217 <mac 1'0> 

3 I () O?O435 Ol3()Ul luon04 
102()()3 U75()(JO IUn2'I2l 

3211 O~!Ul'35 ()13()Ol 102276 
327 ()2UI,J ~) n 13()()? 1;>600U 

/OU 1 6112 
333 ()2()1135 013()()5 1()21115 
33() 1I?()1'.35 (l13()O6 1 ;>6U()O 

lOP APML 2. 1(U5/15/87) 07/06/87 11:55:53 Page 413 
Block: ACOM Qual ifier: ACOM (7) 

R!%W1 = R! lOP < 2 + MAAQ 

R!%W1 = R!%W1 + 1 
RGET R!%W2,DA@IND,R!MSG 
R!%W2 = R!%W2 < 3 
R ! CB = (R! %W 1 ) 
R!%Wl = R!%Wl + 1 
R!CC (R!%Wl) + R!%W2 
R!CB R!CS'+ 1, C # 0 
R!CD = R!DAL 
R!CE = DA@LEN@W 
R!CA = MIO$SMRI 
RhEHN CONIO 
R!%W1 == R!CS 
R!%W2 = R!CC 
R = CHNCHK 
GET A,DA@DIO,R!DAL 
$PUNT IF (A # R! %W1 ) 
GET A,DA@DL1,R!DAL 
$PUNTIF (A # R!%W2) 
GEl R! IFC,DA@IFC,R!DAL 
$PUNTlr (A =: 0) 
ADOHE.SS R!%Wl,DA@CHN,R!DAL 
R! %W1 = (R! %Wl ) 
GET R!%W2,DA@DVO,R!DAL 

.Find correct queue entry 

.Cel I for MOS base address 

.MOS index of msg 

.Times 10 Octal 

.Address upper 

.Calculate address lower 
· If overflow 
· Loca I Add ress 
.Word size 
.Read - no wait 

· Save add ress 

.Wait For Completion 

.MOS address upper 

.Hismatch 

.MOS address lower 

.Mismatch 

.Function Code 
· II I ega I funct i on code 
· Cha nne I ce I I 
· Pa rarneters for trace 
.Device address upper 

KRECORD TF$ACOM,(R! IFC,R!DAL,R!MSG,R!%W1,R!%W2) 
* Internal function code 

If 

P 

P 
P 

P 
P 

-II. DAL add ress 
* Accumulator message 
* Device type (5)/IOP (2)/Channel (9) 
* Cylinder (ll)/Head group (5) 

PI'ocess the DAL acco rd i ng to i nte rna I funct ion code, 

J OAt-1SG, R! I FC > ,.,C$CPWDN · If not DCU4 disk reques t 

'''OSK, R! IIC .- MC$NSlIO · Sta rt disk I/O 
r.,SPECHEI , R! I FC = MC$RLDAL .Release NOS DAL 

f-1ANA, R! I FC t-1C$CSTAT .Status to rna i nfr;ame 
M(HH, H! I FC MC$CPRDN · Ta rge t memory to MOS done 

ACor.,. 122 

Acor".123 
ACOM.124 
ACOt-1. 125 
ACO,..1. 126 
ACor·,. 127 
ACO"'.128 
ACON.129 
ACON.130 
ACOr·,. 131 
ACO"'.132 
ACOr".133 
ACOM.134 
ACOM.135 
ACOM.136 
ACOM.13? 
ACOM.138 
ACOM.139 
ACOM.lI,O 
ACOM.ll'l 
ACO"'.1 112 
ACOM.1I13 
ACOM.1114 
ACO'''.1 115 
ACON.146 
ACOM.1117 
ACOr-'.1118 
ACO'·'.149 
ACOM.150 
ACOr".151 
ACO"".152 
ACor·'.153 
ACO,..1. 154 
ACOH.155 
ACOM.156 

ACOM.157 
ACOr-1. 158 

ACor·,. 159 
ACOM.160 



ACUr-! lOP A P rv1 L 2. 1 ( U 5 / 1 ') / 8 7 ) 0 7 / 06/87 1 1 : ') 5 : ') 3 P (l 9 e II 1 I~ 
0vp I' I "y Acor,1 Block: ACOM Qual ifier: ACOM (8) 

I 
(ll) 1 6116 

-\/,;; U2U435 013()()/ 1?60nO p ~ t-IOIZ. R! IFC I"I\.J~CPWDN .MOS to Target memory done ACOH. 16 1 

/o();>;?nn 



ACOI-l 
Ove,' I fly Acor'l 

3116 003000 
341 </Ill'lcro> 
35

'
• <macro> 

361 <m8cro> 
366 <ma c "a> 
371t <mC'lC ro> 
IH!3 <mac ro> 

41/1 <mac ro> 

I. lIt 010000 021•L,50 
,,16 010006 024 1.35 
1,20 <mac 1'0> 
1,21 ll100Ul 024L,,)U 
1,23 <macro> I, 3 1 <macro> 
1136 010007 021tl'3,) 
L"I () <m8cro> 

111111 <fII;lC"O> 

/J() 7 <fIl(lcro" 
'I (II 002()(JO OllU(JU() 
1,/6 O17()()() /O()2111 I, 
5t)() o 7')(J()0 /(J()2277 

lOP APML 2. 1[U5/15/87) 07/U6/87 11:~5:53 Page 41~ 
Block: ACOM Qual ifier: ACOM (9) 

*************************************************************** 
* * * MC$CPURD. MC$CPUWR: Move data across high sJeed channel * 
* from Target => NOS (MC$CPURD). or I * 
* f rom ~10S => Ta rget (MC$CPUWR) * 
* * 
***********************************************~*************** 

* Extract parameters from DAL. 

1=1 
GEl R!LN1.DA@LN1.R!DAL 
GET R!SCO.DA@BMO,R!DAL 
GET R!SC1.DAQ)BM1.R!DAL 
GET R! TM, DA@Hl. R! DAL 
GET R!CPU.DA@lMO.R!DAL 
GET R!CPL.DA@TM1,R!DAL 

* Issue transfer request. 

$IF (R! IFC = MC$CPURD) 

R!SC2 FS$IN 
R! IFC =- MC$CPRDN 

$ELSE 
R!SC2 = FS$OUT 
GET R!%W1.DA@OFF,R!DAL 
DADO R!SCO.R!SC1.R!%Wl 
R! IFC = MC$CPWDN 

$ENDIF 

.W!)rd length 

. MOS add ress 

.Target memory 

.Target memory address (upper) 

.Target memory address (lower) 

.Target memory to MOS 
.»»> 0 

.Function code 

.Code for response 

.MOS to target memory 

.Adjust MOS for partial I/O 

.Code for response 

TRANSFER R!SC2.R!TM.R!CPU.R!CPL,~!SCO.R!SC1,R!LN1 
.««< 0 
.Issue 

,~ Send status back to requesting lOP. 

PUT R! IFC.DA@IFC,R!DAL 
I 0 
H IOPMSG 
P = t-IARX 

.Respond data moved 

.Sand msg to originating lOP 

.Ralease DAL and look for more 
; 

*************************************************************** 

Acor".163 
ACOr".164 
ACON.165 
ACON.166 
ACON.167 
ACOr,l. 168 
ACOM.169 
ACar". 1 70 
ACOM. 171 
ACOM.172 
ACOr". 173 
Acar".17I, 
ACOM.175 
ACON.176 
ACOM.177 
Acor'I.178 
ACOM.179 
ACOM.180 
ACO,..l. 181 
ACOt-!.182 
ACOM.183 

$IF 
ACOM.184 
ACON.185 
ACOr".186 
ACOt-!.187 
ACOM.188 
ACOM.189 
ACar".190 
ACOM.191 

$fNDIF 
ACO~1. 192 
ACOM.193 
ACOr".194 
ACOM.195 
ACOM.196 
ACar".197 
ACOr·l. 198 
ACOt-!.199 
ACOM.200 
ACO""'.201 
ACOM.202 



I\COI'I 
OVP I' I <l:V' I\C(lH 

')( )~) 

')' ») 

') ') / 
Ill. ) 

')/1) 
') tIl 

') I. 'J 

(II I;' 

h( 1/ 
h;; ) 

'11I;l C 10' 

(I 11U()(1 j()(I?~?6 

<III(H~ "0> 
<mile 1'0' 

U 77UUO jUU2 1.1 11 
':'III(H~ 1'0> 

< m;lC "0> 

<mile 10:> 

<11I;:lC 1'0> 

<lIwe 1'0> 
07',(1(l1) jllfl?IQ 7 

"mil C In> 

..- 1fI;::1 C I'()~ 

/111,1(; I'll> 

III,te 10', 

<'·lfIil C 10> 

<[II,tC 1'0',· 

"III;l C I'() 

<[lInc I'D 

<lIli1C ,-0 

( 111'-1')? 

r..,ANA 

lOP AI'ML 2.1(()')/1~/tlf) 07/06/81 11:~~:~3 I'nye 1.16 
Bloc 1\: ACOM Qua J i fie r: ACOM ( 1 () ) 

11, 

'H- ""'C$CSrAT: Send response to 111<1 infrcllne 
* 
'H
-1(, 

*************************************************************** 

'H-

11 Release the MOS OAL 

S I I (R! lOP ~ R! %MY I 0 ) · If this lOP owns the MOS DAL 
.»»> 0 

R = MRELDAI .Release MOS DAL 
SELSE 

STORE McSnLDAL,DA@IFC,R!DAL .Fullction code 
R = IOPMSG .Ask owner to release MOS DAL 

SEND IF 
.««< 0 

* If r'esponse for striped group, route to Ar..,SG for handling. 

GEl R!%Wl,OA@DIL,R!DAL .Destination 10 
GET H!%W2,DA@UNS,R!OAL .Units in grollp 
SIF (R!%Wl :: HQSDISK) AND (R!%W2 # 1) .If striped disk response 

.»»> 0 
SlORE A"ISBDRSP,DA@IFC,R!DAL .Code for AMSG 
P = TOAMSG .Let AMSG process 

SENDIF 
.««< 0 

11, Send reply to the mainframe. 

Sir (H! lOP ::: R! %MY I 0 ) 

I LDSUB l,CPI@OP,R!%LSPI 
SENDIF 

GEl R!%Wl,DA@[)ID,R DAL 
GET H!%W2,OA@SID,R DAL 
pur H!%Wl,DA@SID,R DAL 
PUI H!%W2,DA@DIO,R DAL 
SEND H!DAL 
P ML"IS 

· If OAL originated in this lOP 
.»»> 0 

.Adjust disk request population 

.««< 0 
.Swap DID and SID 
· Sou rce 
· New sou r'ce 
.New destination 
.Send OAL to mainframe 
.Next msg 

ACOM.2() 
A(~Or·l. 2()1, 
ACor·l. 20 'J 
ACOr·1. 2u6 
ACor·l. 2U 7 
ACor"'.2()8 
A(~or·l. 2U9 
ACO!'1. 210 
AC0I'1.211 
ACOM.212 

S IF 
ACor·,. 213 
ACor·l.21 LI 
ACO""'.215 
ACor·'.216 
ACOM.217 

SEND IF 
ACOH.218 
ACOfo'. 2 1 9 
ACm1. 220 
ACOM.221 
ACOH.222 
ACOH.223 

SIF 
ACOM. 22L~ 
ACO"'.225 
ACOM.226 

SEND IF 
ACO!,1.227 
AC0f.1.228 
ACOl'-1. 229 
ACON.230 

SIF 
ACO""'.231 
ACor..,.232 

SENDIF 
ACOM.233 
AC0I-'1.234 
ACOH.235 
ACOl'-1. 236 
ACO"'.237 
ACO!'1. 238 



I\LUl'l 

Over'lay I\COI'l 

6~~IJ NDSK 
62/J 003000 
625 <m<lcro> 
613 020LI37 013()IIn 125000 

/U02357 
6'~ 7 020LI37 01302() 1211000 

/002357 
6 1J3 0201137 016()()U /(H rOOOO 

013020 02 LIII1JO 
6~)U 03UIIIH) 02111,11() 
6 c)2 1?6no() /0023,)7 

6~) II <lI\cH': 1'0> 

66? OLI1000 013(1(13 12500(1 
/0023')7 

66() 020 /161 U16()Ull /OUUOOO 
()2 114 10 03 ()It 1 (I (12 1/1162 

6/ 11 <macro> 

616 <1II(lcr'o> 

7()2 <m,ICI'O> 
712 I) 750()l! /1)()?361 
7111 <m;, C 1'0> 
711j P7,)oon /1J()?351 
117 <1I\,ICr'O" 

/ 1 1 <1I\;lcro> 

lOP Arr·'L 2.1(05/15/87) 07/06/87 11:55:53 Page IJ17 
Block: ACOM Qual ifier: ACOM (11) 

*****~*****************************************~*************** 

* * * MC$MSTIO: Start disk I/O. * 
* If read request, check read ahead info areas to see .* 
~. if da t.c;t a I ready in - 0 r on ,i ts way. * 
* * 
********************************~****************************** 

* 
I 1 
GET H!CHN,DI\@CHN,R!DAL 
P MBAD, R!CHN >= 0'40 

P = MBAD, R!CHN < 0'20 

R!OCB = R!CHN + DCCB - 0'20 

R!DeB = (R!DCB) 
P = MBAD, A = 0 

* Val idate target memory. 

GET R!TM,DA@TM,H!DAL 
P = MBI\O, A >= TM$MAX 

R! fMP = (R!TM + TMCB) 

$Ir (A = 0) 

$IF (R! TM = TM$SSD) 

.Requested channe~ 
· I f too big 

· I f too sma I I 

· C~:anne I Tab Ie 

.Disk Control Block (DCB) 
· If channel not assigned 

· Ta rget memo ry 
.Too big 

.Pointer to TM control table 

.Path not defined 
I .»»> 0 

· I r SSD ; .»»> 
SIOHE DAH$BKD,OA@RC,R!DAL .Set return code 
I' = MBAD1 . Send to ma i nf rame 

$ELSE 
p ~ MBAD .Return bad status 

$~N[)IF 
.««< 

SENDIF 
.««< 0 

ACOH.239 
ACOH.2IJO 
ACOr".2 111 
ACO,.,!. 2112 
ACOH.2113 
ACOH.2114 
ACO"".2115 
ACOH.2116 
ACOH.21l7 
ACOr·' . 2118 
ACOr".2 IJ9 
ACOM.250 
ACOM.251 
ACOM.252 

ACO,.,l. 253 

ACOM.254 

ACOM.255 
ACON.256 
ACar".257 
ACOr·l. 258 
ACOr".259 
ACar".260 
ACOM.261 

ACOM.262 

ACO~l. 263 
SIF 

ACOM.264 
SIF 

ACOM.265 
ACON.266 
ACON.267 
ACO~1. 268 
ACON.269 

$ENDIF 
ACO~'. 270 

$ENDIF 
ACOM.271 



Acur'l 
OVPI' I t=ly A(;(lr·, 

ill <'lIliH'I'O':> 

l?lj <III,le 1'0':> 

I? i Ol!lb33 ()?l~ 'I?:) 

131 <·III,lC 1'0:> 

732 ()l IWOO /()() lllh I ()?lllt23 
13') <'fll,IC 1'0:' 

?3~) ··IlI~IC 1·0·· ... 

7113 (lIt 1110U 023 112 ,) 12 r)OOO 
/ I )()? 3 r)/ 

711 / <lTInc rn> 
1 c) ') nlllUUO ()H() 12 12'jOOO 

/ (lU ~~ 3'> 1 
i G 1 < Ilill C 1'0':> 

(() i (jIll UUO () 1 ,W;'? 12'j()()() 

/()U;:357 
1/) <"'<'1(;ro> 

1u()1 <1II8C ro> 
1 (H)6 <lila C ro> 
1(11) <m~(;r'o':> 

lU16 (l2Ulj~)I. 126uon /(){)2357 
1()?1 '~If1(lC ro> 

1 II;) 1 ( ) C' I) II ~) I~ ()U ll!ll 1 02 111.10 
() 11)()()() 1)?3

'
11ll 1?7000 

/ (J()2 3') 1 
1 (I')() "111,1 (; 10 '> 

If))11 ();, till') r) (11 1!lli fl 211111 () 
() 1 lI( HI() ()?3 111!J I? 10()() 

/()(I?3'> i 
1 (III) "fflilC!'!I' 

1 ()113 <1Il;1C I'll> 
1111);' "lilac 10'> 

lOP APf'1L 2.1(U~/15/87) 07/06/87 ll:5~:53 
Block: ACOM Qual ifier: ACOM 

* V<'1 I i O<l te dis k 

GEl A,[)A@IYP,H!OAL 
SIF (A = DSI<'S[)[)19) 

H!%Wl 
SELSE 

H!%Wl 
SENDIF 

[)lSCPD 

D2SCPD 

less. 

GET R!CYL,DA@CYL,R!DAL 
P = MBAD, A >= R!%Wl 

GET R!HED,DI\@ItED,R!DAL 
P = MBAD, A >= D2$lPC 

GET R!SEC,DA@SEC,R!DAL 
P = MRAD, A >= D2$SPT 

GET R!FNC,DA@FC,R!DAL 

* V<ll idClte transfer length. 

GET R!LNO,DA@LNO,R!DAL 
GET R!LN1,DA@LN1,R!DAL 
$ I F (R! LN 1 :0'. n) 

p ~ MBAD, R!LNO = 0 
$ENDlf . 

P = MBAO, 0 # R!LNO > D'9 

$1 r (IUHl Hl$SSD) 

.Device type 

.lfDD19 

.Cyl inders/disk 

.QD29 

.Cyl inder from MOAL 

.Qut of range 

· Head group 
· I I I ega I 

.Sector 

.1,1 I ega I 

· Funct i on code 

.»»> 0 

.««< 0 

.Cet tIle request length 

.»»> Cl 
· tf bad request length 

.««< 0 
.Limit transfers to 65K 

· If ta rget is SSD 
.»»> 0 

P =: ""mAD. 0 # R! LN 1 & MSK$SSD . ""lust be mod 64 

SENDII 

GET R!%Wl,DA@IMO,R!DAL 
GEl R!%H2,DA@rr-11,R!DAL 

.««< 0 
.Starting address from MDAL 

Page 1118 
( 12 ) 

ACot-1.2 
ACor-1. 2 , ~ 
AC~or·l. 2 {II 
ACO~1. 215 

SIF 
ACor'!. 276 
ACO~1. 277 
ACor·I.278 
ACor-1.279 

$ENOIF 
ACOr·1.280 
ACor·l.281 

ACO~1. 282 
ACOr;I.283 

ACOM.28 LI 
I\COM.285 

ACor·'.286 
ACOf-1.287 
ACOr·'.288 
ACor-1.289 
ACO~I. 290 
ACor-1.291 
ACOM.29? 

SIF 
ACOH.293 
ACOM.29 11 

SENDIF 
ACOM.295 

R 161110 I A. 1 
SIF 

R164101A.2 

R1641ClIA.3 
SENDIF 

ACOM.296 
ACO~1. 297 



ACOI·t 
OVI~ 1'1 (t Y ACO~1 

1ll') 7 <mac 1'0> 
106LI <mac 1'0> 

1U71 <mac ro> 
1 1 (J 1 <macr'o> 

11or> ();~OLI211 011077 021~lll 0 
010000 02 3Lll 0 127000 

/002357 
11 11~ <mAcro> 

11 14 <macro> 
11 3 () <macro> 

1135 <m,lC 1'0> 
11 LI5 <mac 1'0> 
1152 <fII(lcro> 
11 r) 7 020423 023 1125 100004 

102003 075nOO /002357 
116 r) <m(l C rn> 

11 7 1 02042 LI 023 1126 10000lt 
102003 07S0n!) /ClO2357 

1177 <nwc 1'0> 

1177 <rn,le rn> 
12()') 02UI~4 3 ()I)~)() 11 fl;:?2 1156 

021~4~) 1 
1211 <fll(lC r'o> 
121() fl2fJII ')5 ()ll1n (l2111157 
1221 027 /155 
1'-"-)'") 

CLl- lUl002 027 1Ir)l, 
12~)11 <rr](lcro> 
1211) 02UII~)5 fl;:?V,I,3 ()l;:?(}O1 

1I;:>11116() 

lOP APML 2.1(05/15/87) 07/06/87 11:55:53 Page 419 
Bloc k: ACOM Qua I i fie r: ACOrJ( ( 1 3 ) 

* Include t.he target memory base address. 

GET R!%tl3, .fvt@FtlO,R!TMP 
GEl R!%tl4,TM@Ftl1,R!TMP 

.Tar'get memory base address 

DADO R!%tl1,R!%tl2,R!%W3,R!%W4 
SIF (R!TM = TMSSSD) 

.Add base 
· If target is SSD 

P = MBAD, 0 # R!%tl2 & MSKSSSD .Must be mod 64 

SENDIF 

PUT R!%tl1,DA@TMO,R!DAL .Save in MDAL 
PUT R!%W2,DA@TM1,R!DAL 

* Check ending address. 

.»»> 0 

.««< 0 

DADO R!%tl1,R!%tl2,R!LNO,R!LN1 .~nding address 
GET R!%tl3, Ht@U-tO,R!TMP .Target memory I i.mit address 
GET R!%tl4,TM@LM1,R!TMP 
P = MBAD, R!%tl1 > R!%W3 .Too big 

SIF (R!%W1 = R!%W3) 

P = MBAD, R!%W2 > R!%W4 

SENDIF 

.»»> 0 
.Too big 

.««< 0 

* Calculote number of sectors for request. 

GET R!OFF,DA@OFF,R!DAL 
R!SC3 = R!SEC < 0 1 9 + R!OFF 

DADO R!LNO,R!LN1,R!SC3 
R!ILN = R!LN1 & 777 
R!tN1 = R!LN1 - 1 
R!INO = R!INO - 1, C = 0 
HSHIFT R!INO,R!LN1,D I 9 
R!fOT = R!LN1 - R!SEC + 1 

.First sector offset 
· S tar tin g wo rd add re s s 

.Add transfer length 

.Lost length 

.End sector number 
· I·f underflow, adjust 
.Divide by 0 1 512 
.~otal sectors for request 

ACOM.298 
ACOM.299 
ACOM.300 
ACOM.301 
ACOM.302 
ACOM.303 

R 1 6 t~ 1 0 I A • I~ 
SIF 

R16 1nOIA.5 

R16 InOIA.b 
SENDIF 

ACOM.304 
ACOM.305 
ACOM.306 
ACOM.307 
ACOM.308 
ACOM.309 
ACOH.310 
Acor".311 
ACOM.312 

ACOM.313 
SIF 

ACOM.314 

ACOM.315 
SENDIF 

ACOM.316 
ACOM.317 
ACOM.318 
ACOM.319 
ACOM.320 

ACOM.321 
ACOM.322 
ACOM.323 
ACOM.324 
ACOM.325 
ACOM.326 



ACOf'l 
OiP)' I "Y ACOr,l 

1 :--'C:) 
1;) Ih 

13113 
1 3 \,' ',) 
1 3 (I i 
13 I? 
13111 
1316 
1)?!l 

1 3~;~ 
1 3? 1 

1 ') ,~ ') 

13 1,11 
1 31j() 

1)1;() 

1 )1,11 

1 ~ 'J) 

15 I) '} 
1) (, 1 

1 3 () ) 
11 n 

j 
()?( )/1 1

) i 
/O(lILlUU 

O;:'lIl, hi) 
I );~I )/1 r) 1 

<1It;IC r 0> 

<.II)~IC) 0" 

1 I)" ()UI~ 
112 1,1,,) I 
U 1 3[)U 1 
!I?3 1,''i(j 

(lU2UUU UUllllUU 
!l21 )/13 6 021/f )()(l 

<lIIile )0> 

<1I1[lCn» 

<111,1(, 10> 

() 2 U lll~ l-t 0 1 1 II II 1 
<--111<1 C )'0> 

"lIlac I'll> 
<111(1(' )'0> 

<1TI(1C 1'0 ~> 

(l77(IIJU 1()()2 l l l ,ll 

<fJI<lcro> 

"Illile 10:> 

< III;' C I o· 
< 111<1 (; I () " 

<: III,IC 10> 

.' mil (~ 10 '. 

111;1 C 10> 

III;H: 10> 

( 1IIIlIUO 

1 U31101t 
()?lI457 

lOP APHL 2.1(O~/1~/81) 07/06/8711:55:53 Page 1120 
Bloc I,: ACOM Qua 1 i fie r: AGOM ( 1 II ) 

R!l IN - 02$WPS, R. () · I r fu I I sec to r 

H! lIN R!llN - H!OH, R!IOT = 1 .If less than one sector 

PUI R!LLN,DA@lLN,R!DAL 
PUI R! rOl,DA@rOT,R!OAL 

.Put last length in DAL 
· Numbe r 0 f sec to r's to do 

* Place ttle master DAL on the DGU queue. Don't process this 
* I'equest any further if another I'equest is a I ready on queue. 

I = 0 
R!EII -= R!DAt 
ADDRESS R!ED,DB@MDL,R!DGB 
RKERN ENQU 
GlT R!%W1,DB@FLG,R!DGB 
A = R! FNG & 1 
$1 F (A = 0) 

* 
* 

Write request 

• MOAL add ress 
.MDAL quelle 
· Pu t on DCB queue 
.Disk activity flags 
· Decode fllnc t ion \ 
· I f a wri te request 

I 

.»»> 0 

* Abort r'ead Clheads in progr'ess and bui Id 
* initial EDALs. 

STORE O,DA@HBH,R!DAL 
$ I F (( R! ED) = R! OAL ) 

.Initial 'v/rite-bel'lind sector 
· I f current is fi I~St on queue 

.»»> 1 
$IF (R!%W1 = 0) OR (0 # R!%WJ & 4) .If quiet or read-ahead 

.»»> 2 
R' ABORl 

$lNDIF 

$lNDIF 

GEl A,OA@UIA,R!DAL 
$Ir (A # 0) 

(;1 I A,DA@HCC,R!DAL 
$Ir (A =- 0) 

.Abort re~d aheads 

.««< 2 

.««< 
.Diagnostic flag 
• I," diagnostic wr,ite 

.»»> 
.Write behind count 
· I f not SliPP ressed 

.»»> 2 
SIOR[ DAF$WRBH,DA@FG,R!DAL .Adjust function code 

$ENDlf 

AGOr-l.32 

Acor".328 

ACOI'1. 329 
ACOH.33U 
ACOM.331 
Acor". 3 32 
ACOH.333 
ACor'l. 33 11 
Acar·l. 335 
ACOH.336 
Acor·l. 337 
ACOr,1. 338 
Acar". 3 39 
ACOM.3 l tO 
ACOH.341 

$11 
ACOM.3112 
AGOM.3 l I3 
AC~m1. 3114 
ACO"'.3 l t5 
ACOr-1. 3116 
AGor".3 l I7 
AGar-I. 3118 
AGOr-l.3 l t9 

$Ir 
ACOM.350 

$Ir 
ACOM.351 
AGOr-1. 352 

$END IF 
AGOr".353 

$ENDIF 
Acor".35 11 
AGOM.355 

Sir 
ACOr-1. 356 
ACOM.357 

$Ir 
ACOr-1. 3~8 
AGOr".359 



Acor'1 
Ove I' lay AeOM 

1373 

1313 
1315 
1377 

14uO 

1Liti 7 
1410 
1415 
1 LI16 

1416 

1422 
lIl211 
11125 

1LI25 
11134 
11, 1,0 

11,113 
1LIII') 

111 116 

<m<lcro> 

020440 024000 
<macro> 
<IIlClCI'O> 

<mClcro> 

070215 
<macro> 

010207 
<rnClC 1'0> 

<mac 1'0> 

077000 /002 LILIII 
070200 

<mClcro> 

<macro> 
<macro> 
<lIwe 1'0> 

077000 /00211111, 
070157 

<mClcro> 

<macro> 
'-fII(H~ ro> 

lOP APML 2. 1(U5/15/87) 07/U6/87 11:55:53 Page 421 
Blrick: AeOM Qual ifier: ACOM (15) 

.««< 2 
$ENDIF 

.««< 1 
R!DT = R!DCB .Let DISK start write-behind 
RKERN DISCO 

$ELSE 

* Read request 
* * If channel is quiet or reading alJead, try to match 
* the first sector of the req~est to a read-ahead sector. 

$IF (R!%W1 # 0) AND (R!%W1 # 4) . If not read-ahead and busy 
.»»> 1 

P = GENDALS 
$ELSEIF ((R!ED) # R!DAL) 

P = GENDALS 
$ENDIF 

.Skip 
· If not first request 
.Ship read ahead check 

.««< 

* Don't use read ahead data for transfers to:BMR. 

$IF (R!lM = TM$BMR) 

R = ABORT 
P = GENDALS 

$ENDIF 

· If ta rge tis BMR 

.Abort read aheads 
.»»> 1 

.««< 1 

* Clleck eactl read-allead sector for a match if the track 
* of the request matches the read-ahead track. 

GET R!%W2,DA@SUB,R!DAL 
GET A,DB@SUB,R!DCB 
$ I F (A # R! %W2 ) 

R = ABORT 
P -= GENDALS 

$ENDIF 

GEl R!%W5.0B@RAF,R!DCB 
$1 F (A # 0) 

.DAL subfunction code 

.Read ahead subfnc. code 

.If mismatch 
.»»> 

.Abort read aheads 

.««< 1 
· Read-alleads done 
· I f any 

$ENDIF 
ACOM.360 

$ENOIF 
ACON.361 
ACOM.362 
ACON.363 
ACOf.l.364 
ACar".365 
ACON.366 
Acor". 367 
ACON.368 
ACON.369 
ACOM.370 

$IF 
ACON.371 
ACOr.,. 372 
ACON.373 
ACON.37 11 

$ENDIF 
ACOM.375 
ACON.376 
ACON.377 
ACON.378 

$IF 
ACOr-1. 379 
ACOr·1.380 
ACON.381 

$ENDIF 
ACON.382 
ACON.383 
ACOr".384 
ACON.385 
ACOr-1. 386 
ACOH.387 
ACOf.l.388 

$IF 
ACON.389 
ACON.390 
ACON.391 

$ENDIF 
ACOM.392 
ACON.393 



1\(;01·1 
(h{~,' I <lY AC()I" 

II,') '.> <111;-1 C 1'0 

11,(i? "'::lI1el(' 10 

111£, I " flI;l C "0 

II, i;' (13 ()I,')( I ()?I,I,')() 

111 / I, (12 111''JI 
1 II r'~) Cl2()I,I,? n1;'(I(l1 ()2 1, 1125 
1')!l(l < 111(11: [,0" 

1 ') (II, U 1 (ll H)I) U21111;~'J 
1')( )h Cl2()III,l tll?IlOl ()?1,1,26 
I') I 1 -::III<lC 1'0> 

1 r) ~' ;> <lIlele ,'0> 

1');'? '~fIIdt: "0> 

I') 3;' <fTI(1cro> 

1'») II '~III~1 c 10" 

1 5 ) I ()3U 1I?') 02 1, 1,?') 
1')111 < rllac "0 '> 

1') ') 1 ll/luUU /(l()2 111111 
1')'>3 !l70U51 
1')')1, -:11I;1C "0" 

1 '.> ')1, <nwclo> 

l')t)? < 111(1 C ,n'> 

I') ,';' () 1 (JUtll) O;'>IIII? 1 
15,'11 <, 111;1 C "0' 

11) i r) <rrtrlC "0'> 

16(11 "Illtle "!» 

1 61l() 'iliac I () 

H)II i () 1 ()()I)l) ();H)IIII I 
1 (i 1 1 ·'IlI;lCt'('" 

lhl 1 1)2 (l12 I 
1 (,1? <III<IC IO~' 

H) if) '111,1 C , (I~' 

161 () <lIllIC' 0> 

1 (i 1 I <'111(1 t: "0 '" 

lOP APHL 2.1~U~/1~/87) 07/J6/87 11:~~:~3 
Block: ACOM Qual ifier: ACOM 

.»»> 
GET R!SC1,DR@O~I,R!DCB .'OUT' pointer 
Glr R!SCO,DB@UNF,R!DCB .'~ASr' pointer 
ADDHESS R! SC2, DA@CYL, R! DAL .I;y I i nde r/head of request 
H!SC2 = (R!SC2) 
R!SC3 = A .Copy 
R!%\.J3 :-: R! HED + 1 
SIF (A >= D2$TPC) 

.Calculate next track address 

. If cy I i nde r bound a ry 
.»»> 2 

H!%W3 = 0 .Head group zero 
H!%W4 = R!CYL + 1 . Increment request cyl inder 
HPUT R!%W4,DA@CYL,R!SC3 .R,:lstore 

SENDIF 
.««< 2 

RPUl fU%W3,DA@HED,R!SC3 .R8store 
SUNTIL (R!%W5 = 0) .For each read-ahead entry 

ADDHESS R!~)W3,RA@CYL,R!SCll .Cyl/head of current entry 
R!%W3 = (R!%W3) . 
SIF (R!%W3 # R!SC2),AND,(R!%W3 # R!SC3) .No match poss 

.»»> 2 
R = ABORT 
I' = GENDALS 

SENDIF 

.Aaort read aheads 

.S~ip rest of check 

GET R!%W2,RA@SEC,R!SCl .R3ad-atlead sector 
.««< 2 

$IF (R!%W3 = R!SC2) AND (R!%W2 = R!SEC) . If match found 
.»»> 2 

R!%H5 = 0 
SELSE 

SIF (R!SCl = R!SCO) 

.S~t scan done 

.Ajvance 'OUT' 
.»»> 3 

Gll R!SC1,DB@INF,R!DCB .Wrap if at 'LAST' 
SHSL 

R!SCI = R!SCl + RA@LEN@P .Advance 
SFNDIF 

, 
IU%\-I~ :-:: R!%W') - 1 .Decrement counter 

.««< 3 

fLDSlJB l,DB@RAF,R!DGB .Dacrement read-ahead count 
SlNDl1 

.««< 2 
SENLH I L 
pur R!SC1.DB@OUT,R!DCB .Update 'OUT' 

Page 1,22 
( 16 ) 

SII 
R16 111(IBA.l 
R16 Itl11BA.2 

ACOH.396 
AGOr·'.397 
ACor,1. 398 
Acor~. 399 
ACO,.., .1100 

SIF 
Acor~.IIO 1 
ACON.lt02 
ACO",.II(.3 
ACOM.IJ()4 

SENDIF 
Acar·1. IIU~ 
AC0I-1.lt06 
ACor".IW7 
ACOM.IHl8 
ACOt-l.11U9 

Sir 
ACOM.I,l0 
AGOt-l.1111 
ACOt-l.1112 

SENDIF 
ACOM .It 13 
ACO,.,.111 1, 

Sir 
ACor".1115 
ACOH.IJ16 
ACOM .It 17 

Sir 
ACOt-I.418 
A(~Ot-l. 1119 
Acor".112U 
ACOM.LI21 

S[NDIF 
Acar" . IJ~! 2 
Acor". Lt2 3 
ACOM. LI211 

SEND IF 
Acar". L'25 
ACON. L,26 



Acur·, 
OVI'"!l'lay AeON 

16;!1, 

16?1, 

162 LI 
16;'1, 

163 11 
1636 
16110 

16111) 

16112 
1611? 
161111 

16',6 
16!16 
1 ()II f 
16')11 
1 (J/JU 
1 G/)~) 
16/? 
11(.10 
1706 

<lilac "a> 

<m8C ,'0 ",. 

<m<l C "a> 

0204 110 024nOU 
<nl(lC 1'0> 

<mac "a> 

011)Onn /0000'),1 

077000 /002326 
() 75C)()() /0 () 2? 7 7 

(IU 3(l()U 

<lIIc1 C 1'0> 

<HI,1C '0> 
<lilac "0' 
<macr'o> 
<mac ro> 
<HI;lC "0> 

014000 jOO()(J()U ()??II 3 7 
o 110?() O?IIIIIj() 

lOP APML 2.1(05/15/87) 07/06/87 11:55:53 

SENDIF 

SENDIF 

GENDALS ii, 

SIF (0 = R!%Wl & 0'1120) 

R!DH = R!DCB 
RI\ERN OBUD 

SENDIF 

P = MENS 

Block: ACOM Qual ifier: ACOM 

.««< 

.««< 0 

· If not in error recovery 
.»»> 0 

.D':B address 

.Make up initial E-DALs 

.««< a 
.Check for more requests 

************************************************************** 
* * MCSRLDAL: 

* 
Re I ea se MOS DAL; space 

* 
* 
* 

************************************************************** 

MSPECREL * 
R 
P 

MRELDAL 
MARX 

· Re lea se r"os DAL 
.Release local DAL, next msg 

*************************************************************** 
* * MCSCPRDN: Target memory to MOS move done. 
ii, 

* 
* 
* *************************************************************** 

MOTII * 
I =- 1 
GIT R! scn. DA@r-1DL,R!DAL 
rlOADO 1,DA@DAT,R!SCO 
GLI R!SC1,DA@fOr,R!DAL 
srOHE 2,DA@DAT,R!SC1 
Gf r R! FNC, DA@rc, R! SC1 
(;1 I IUCIIN,OA@CIIN,R!SC1 
({!OCB = DceB + R!CIIN - 0'20 

.M-DAL address 

.Count DAL Returned 
• E-OAL Add ress 
• Da ta In MOS 
.Function code 
.Disk channel of request 
.DCB table pointer 

Page 1123 
( 17 ) 

Acor".II27 
SENDIF 

ACOr".II28 
SENDIF 

AC0I-1.1129 
ACO,..1. LI30 
ACar". 1131 

SIF 
Acor". 4 32 
ACOr-,. 1133 
Acar" • 11311 

srNDIF 
ACOM.1135 
ACOM.1136 
ACOM.113'7 
ACOM.1138 
ACOH.439 
ACO,..,.IIIIO 
Acar".11111 
ACOM.4112 
ACOM.4 113 
Acar" . 411/1 
ACOM.IILI5 
ACOM.IILI6 
Acor".I-I117 
ACOH.LII18 
ACOM.1149 
Acor".450 
ACOr-,.1151 
Acor".1152 
Acar".1153 
ACOM.II54 
ACOM.1155 
ACOr-1. 1156 
ACOr-,. LI57 
ACOH.II58 
ACOM. /159 
Acor".1160 
ACOM. /161 
ACO,..,.1162 
ACOM.1163 



1\( :UI'1 
0,'(' 1'1 ;1:-': "I:ur·l 

1 i I 1 13()1111! I (1?lllllj (I 

1 i I') "'::lIldC 10> 

1 1:' 1 '11l;lC r n> 

1 i;) II . m;le roC-

1 7311 '11I(lC Itl> 

1 7!1 1 (llllUU(l /()(l(I(IIlO (l2 11421j 
1 7 illl <"mile!O" 

1/;d '~lIIaCto> 

1 7 i( 1 <fllac 10'· 

1 i /) (12!l i l;>11 U12U3() U2Llljl0 
n;.>()ll l l(1 ll12()21 02 /1411 
(J 3(Jl111 031111111 

?!I,U ()2tHI?11 II 12() 31 ()2 11111U 
U?(JIIII II U12()3() ()2111jll 
113!l1111 (13 1111l n 

?()13 <m,-I C 1'0" 

?(I?(I <m;-Irlo> 

2(L)(I ()U2lH)() ()() ()( III () 

2(l?? ()2()l1 ;>11 ()?IIf)()() 
?I)?II <.nr~lc 1'0> 

?();.>(, <[11(1(; 10> 

;'11. '(, ~ fIlill' I (j" 

?(J?6 III;' r I tl" 

;~ (I )) (1(1?11I)() ()(JI)()()(I 
;)(1 )') (I~)( )11)0 (1?11f Ii If I 
?II'ii ',III;'e II) , 

?()lll () ;' (11111 1 (12 111136 
;">11113 ()?11111111 111) 1)( 1 ') 1I1?12~) 

?1)llh ' Ill;' (' r ()' 

lOP APML 2.1(()~/1~/87) 07/06/87 11:~~:1)3 Page 1121~ 
Bloc k: ACOM Qua I i fie f: Acor.., ( 18 ) 

R! DCB= (R! DCB ) .DCB Address 

-II-
-1(, 

Send 8(lrly write behind reply to mainframe when 
al I data is in MOS. 

GLT A,DA@SID,R!SC1 
$IF (A # 0) 

.Last sector flag 
• If last EDAl 

.»»> 0 
$IF (R!FNC ::= OAF$WRBH),OR,(R!FNC = DAF$WBFR) .If write betlind 

.»»> 1 
S10R[ MC$CSTAT,DA@IFC,R!SCO .Intern<ll function code in MOAl 
R!%W2 = IMDAL .Use immediate DAl 
COpy R!SCO,R!%W2,DAOOlH+DAOOlE .Copy MDAl 

-1(, Include err'ol' info if any errors oClIrrec. 

GET A,DA@HC,R!SCO 
$IF (A # DAR$OK) 

( H! %W2 + DA@CYL@P) 

• Last error statl;s 
• If e l'fO r 

I • »»> 2 
(R!DCB + DB@ECY@P) .Error cyl/head 

(R!%W2 + DA@SEC@P) = (R!DCB + DB@ESC@P) .Error sec/uffset 

STORE O,DA@ERC,R!SCO 
$fNDIF 

I = () 
R!DS =- IU%W2 
RKERN Df'·IGA 

$tNDIF 

$[ND IF 

srOHE O,DA@I'lFS,R!DAL 
I = () 
R!DY H!D"l 
H"EHN IIONN 
H!OI\L IUSCl 
P "-. MINH, I<! INC :.: OM $HI3W 
GE T f{! %\-11 , DB@EDL, H! DCB 

.Clear errcount for final reply 

.OAt to send 

.Send to MIOP 

.««< 2 

.««< 

.««< 0 
.Clear accumulator msg 

.L"l With Response 
· Put It BClck 
.E-DAL 
· (I' r'ead before partial 'Write 
• ~-DAL cllCl in 

Acor". LIC 
AC0f.1.11()~ 

ACO~1.1166 
ACO,.,. It6 7 
ACOI-I.1168 
ACOI-I.1169 
ACor". LI70 

$IF 
ACON.llll 

$ I r 
ACOr-t.1172 
"cor". Il 73 
I\cor·,. It 711 
ACor·l. LI 75 
ACO~l. It 76 
ACOH. LI 77 
ACOr-t.478 
Acor·l, 4 79 

$Ir 
ACOM.1180 

ACOM.481 

ACor·" 1182 
ACor·" LI8 3 

$ENDIF 
"COM. 11811 
ACO"'.485 
ACOM.1186 
ACOr-t. l I87 

$ENDIF 
ACOt".1~88 

$ENDIF 
ACOM.1189 
Acor". l190 
ACOH.lI91 
AC0I-1.1192 
Acml. l l93 
ACO~1.1194 
ACOr-t.lt95 

1 



ACOH 
Ove r I Cly Acar'1 

2W)3 
20')') 
2060 

2062 
2062 
2u63 
206') 
2067 
2072 
20711 
21()0 
210 LI 

2106 
211 () 

2113 
2115 
2116 

2116 
2123 

2123 
212') 
2127 
2135 

21111 
21'13 
21 11') 
21 116 
2153 
21')') 
2162 
21611 
2166 
21 III 

023 1136 102flU6 
020 1136 033 Ll23 102113 
07,)(H)O /0000') 1 

Mf I RST 
<mac 1'0> 

011777 024423 
01300 Ll 10210 ll 

<IIlClC ro> 
127000 /0000')1 

<mClc 1'0> 
<macro> 
<macro> 

<macro> 
<macro> 

<macro> 
070055 

<mClc roo> 

<mClcro> 
<macro> 

0201136 021I1H)() 
<macro> 
<mClcro> 

0201156 (lO')()02 022000 
02110no 
01(JOU2 11211(l(ll) 

<macro> 
() 7211H) 

<macro> 
02()41PI O?llf)(l() 

<m<lcro> 
<fflClcro> 

()2UOUO 1U3()05 
n2()ll36 0211non 

<:rnaclo" 

lOP APMl2.1(05/15/87) 07/06/87 11:55:')3 PClge 1125 
Block: ACOM Qual ifier: ACOM (19) 

P 
P 
P 

MrIRST, A = R!OAL 
MOVH, R!OAl = (R!%Wl) 
MEMS 

· If first on chain 
· If second on chain 
· ctlec k fo I' mo re 

'* 
-11-

If EOAl first on queue, read data into local buffer 
from MOS and atternpt to start I/O. 

it 

GET A,OB@flC,R!OCB 
IU%W1 = A & 0' 777 
P = MOVH, A = 4 
RGET A,OBF@ER,R!%W1 
P = MEt-IS, A # 0 
STORE O,OBf@OS,R!OCB 
GET A,OA@lOC,R!OAl 
$IF (A= 0) 

RI<ERN IIGETBUF 
$ I F (R! OY = 0) 

STORE 0'42,OB@FLG,R!OCB 
P = MOVH 

$FNOIF 

PUT R!OY,OA@lOC,R!OAl 
$ENOIF 

R!OY = R!OAL 
RKERN 0010 
GET R!OFF,OA@OFF,R!OAL 
R!CO = R!OFF < 2 + R!CO 

H! CA co M I O$BMR I 
RKEHN cor-'Io 
R = CHNCIIK 
STOHE 1,DAGDAT,R!OAL 
IU DA -= R! DCB 
Gf r R!OB,DA@DVO,R!DAl 
RKERN 01011 
P = MDVII, R!DS # 0 
fU DC ::: R! OAL 
HKEHN OIOA 

.Check channel activity 

.Strip off irrelevant flags 

.Doing read ahead 

.Error recovery flag 
• I. fact i ve 
.Ensure disabled bit clear 
.local buffer pointer cel I 
· f f no t a I I oca ted 

.»»> 0 
.eet LocClI Buffer 
· I f no buffe I' av~ i I ab Ie 

.»»> 
· Indicate disabl~d status 
.Activate disk d~mon to recover 

.««< 
.~ut in E-OAl 

.««< 0 
· OAL Cldd ress 
.~et up MOS I/O params 
.Word offset 
.Adjust loca I buffer 

.Read - no wait 

.~ait For Completion 

.Mark data in local 

.DCB 
· Cy I, Head 
.Position Head 
· (f seek required 
.E:OAL 
· Sta rt I/O 

ACOM. LI96 
ACOM.1197 
ACOM.1198 
ACOM.499 
ACOH.500 
ACor". ')01 
ACOM.502 
ACOM.')03 
ACOr-'.50 LI 
ACOM.50') 
ACar"'.506 
ACOM.507 
ACar"'.508 
ACar"'.509 
ACOM.510 
ACOM.511 

$IF 
ACOr"'.512 
ACOM.513 

$IF 
ACOM.514 
ACOr-1. 515 
ACOM.516 

SENOIF 
ACOr-1. 517 
ACOM.518 

$ENOIF 
ACOM.519 
ACOM.520 
ACOM.521 
ACOM.522 

ACOM.523 
ACOr".521, 
ACOM.525 
ACOM.526 
ACOM.527 
ACOM.528 
ACOM.529 
ACOM.530 
ACOr-1. 531 
ACOM.532 



1\(;01·1 
OV(,tlC1Y I\COI·l 

21 I 

? 1 I;' 
2 1 1/~ 
? 1 f(, 

;.) ;"( I () 

;>;-' I I () 
:);! (J ') 

;);) 1\ 

~'(> 1 l) 
;-'?',() 

C';? 3 () 

?~)'~ '. 

(' ~' ,) () 

??1,3 
?~! I; ~) 
22111 
~) ~)l) 1 
??'1') 

~.) ;_H) ) 

??I,I1 
;);,>(,') 

,) r) ") 
(" '- I ( 

;'? ill 

(I?(III/!!) (1?lpl(1I1 

<ola c: 10 '> 

II 7 r) n 1)(1 / ()( 11)( I') 1 

<IIlJC 1'0> 

<"'ilel'O> 
<fTI~I C 1'0'" 

<iliaCI 0> 

<fTI(1C r'o> 

<llIdcro> 
"'''elC 1'0> 

'''I~IC 10:> 

(12()/1 tlr) ()2 IWOO 
<10;1 ern> 

() 2 U I~ 4 6 0 ;..> III )( I () 
<1Tl~1 C )'u> 
< "'" C 10'> 

<1lI;IC 10> 

'lllitC 10> 
, Ill;! C I () " 

() 1 ()(I() I II?II!)!)() 

"11;1 c to' 

f'1DVH 

MOTl 

* 
H!Or .... I{lOeB 
HKEHN DISCO 
P = MIMS 

lOP API'1L (!.1(U~/1~/87) U7/U6/8711:'>'>:')3 
Block: ACOM Qual ifier: ACOM 

.OCB address 

.Activate the disk demon 
· Check fa r' rna re 

********************************~**************~*************** 

* * * MC$CPWON: MOS to Target memory move done. * 
* * 
********************************~****************************** 

* 
GE T H! scn, OA@r"'OL, H! OAL 
GET H!%W1,OA@HC,R!OAL 
$IF (A # OAR$OK) 

pur H!%Wl,OA@HC,R!SCO 
$ENOIF 

· M-OAL [ldd ,'ess 
.Status of Slave 
· I~' e rro r 

.»»> 0 
.Set status into master OAL 

.««< 0 

·It If last sector of read, send status to mainframe. 

GET A,OA@SIO,R!OAL 
$IF (A#O) 

STOHE NC$CSIAr,OA@IFC,R!SCO 
R!OS = H!SCU 
RKEHN DMGA 
R!DY = R!SCO 
HKEHN HONN 

$ENOIF 

* Release r'esollrces. 

.Lust sector flag 

.If last EOAL 

.Send Status to COS 
· M·· OAL 
· S~nd 

.»»> 0 

.Muster OAL to Return 

.To Free Pool 

.««< 0 

Glf H!CI3,OA@I3HU,R!OAL .1·10S buffer address 
GEr R!CC,DAQI3M1,R!OAL 
$Ir (R!CS # O),OR,(R!CC # 0) .If a buffer allocated 

R!CA ::: 1 
HKEHN PlJIDISK 

.Release 1 item 
· I~e lea se tile buffe r 

.»»> 0 

P<lge 1~26 
(20) 

ACor·1.53 
ACOH.53 11 

ACOr"'.535 
ACOH.536 
ACOfol.537 
ACOf'1. 538 
ACOM.539 
ACOH.5 110 
ACOH.5 111 
ACOtv1. 5/12 
ACOH.5 113 
ACOM. 5111~ 
ACOH.5 115 
ACOH.5 116 
ACOr.-,.5 I ,7 
ACOI·1. 548 

$Ir 
Acar..,. 51~9 
ACOf'1. 55U 

SEND IF 
ACOH.551 
Acar·1. 552 
ACOM.553 
ACOfol.55 11 
ACOf'1. 555 

$IF 
ACOM.556 
ACOf'l. 557 
ACOf'1. 558 
ACOH.559 
Acor·1.560 
Acor"'.561 

$ENDI F 
ACOH.562 
ACOM.563 
Acar".56 tl 
ACOH.565 
ACOfo1. 566 
ACOM.567 

$IF 
ACOfol.568 
Acor"'.569 



ACO~l 
OVP t'l ay ACO~l 

2?(6 

2216 
2277 
2277 
23()1 
2303 

<milct'n> 

07?()30 

0201~36 0211l10U 
<108 C 1'0> 

075000 /0110051 

NARX 

SEND I r 

R = MRELDAL 
ii, 

R! DY = R! DAt 
HKERN 1I0NN 
P = MEMS 

lOP A PM L 2.' ( U'.> / 1 5/8 7 ) 07 / U 6 /87 ,,: 5'.> : 5 3 Page 112 7 
Block: ACOM Qual ifier: ACOM (21) 

.««< 0 
.Release DAL MOS ~pace 

.Local Address of DAL 

. Pl.t I t Back 

. Check fa r rna re 

ACOM.570 
SENDIF 

ACOr-1. 571 
ACOM.572 
ACOM.573 
ACOM.574 
ACOM.575 

" 



I\COr,l 
0\/(' I 1;1;" A(:ml 

c'.) (11) 

(> 3(11) 

2 3( 17 
2310 
231 ;) 
? 3 III 

2 ' ')', 
.)CL 

21 ;'11 

;,3;'/, 
? ');H) 

23;)6 
~! 3 ?(J 

2333 
? ::;11(1 
? 3 1\ ') 

23 1);'> 

23)11 
21 ')(; 

;'\ 'it, 

< mil C I'l)~' 
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**********~**************~ 
* SUBROUTINES 

B I DC k: AeOM Qua I i fie r: ACON 

L**********~****************************** 
* 

*****************************************~****************************** 

********************************~****************************** 
,~ CIING"K: NOS or liSP error che.:;k and r'ecovery. * 
********************************~****************************** 

CIINCHK * 
SUN r Il (lOB # BZ) 

I = 1 ' 
RKEHN CIINHTDN 
1=0 
S I F (lOR =- ON) AND (lOB 

RKERN CEREC 
$ENDIF 

SENDllL 
EXIT 

.Unti I channel complete 

.Utllock 

.Wfiit 
· Lock 

BZ) . I fer ro r 
.»»> 0 

.AI I done 

.««< 0 

*************************************************************** 
* MRELDAL: Release MaS DAL space. * 
*************************************************************** 

NRELDAL * 
STORE O,DA@MES,R!DAL 
GET R!CB,DA@DLO,R!DAL 
GET R!CC,DA@DL1,R!DAL 
SIF (R!GB # O),OR,(R!CC # 0) 

H!CA = 1 
RI\ERN PUT DAL 

$ENDIF 

[X Il 

.Clear accumulator msg 

.NOS DAL address 

· I f a buffer a I located 

· Re I ea se 1 item 
.Release the DAL, 

.»»> 0 

.««< 0 

*******~******************************************************* 
* MBAD: Process illegal parameter in request. * 
*************************************************************** 

NBI\D * 

Page 1128 
(22 ) 

ACO'''.5 I 

Acor·,. 57b 
ACON.579 
ACO"'.58ll 
Acor·1. 581 
ACO"I. 582 
ACOM.583 
ACOH.58 It 
ACOH'585 
ACor·'.586 
ACON.587 
Acar". ~88 
ACO"'.589 
ACO"I. 590 

Sir 
ACOH.591 
ACOH.592 

SEND IF 
ACO"'.593 
Acor·1. 59 Lt 
Acor".595 
ACON.596 
ACOr,1. 597 
Acor".598 
Acor".599 
ACO"'.600 
ACOH.601 
Acor·1. 602 
ACot·1. 603 
Acor·1. 6011 

SIF 
ACOH.605 
ACOr,1. 606 
ACON.6U7 

SENDI F 
Acor·1. 6U8 
ACO"'.6U9 
ACOH.610 
ACON.611 
Aco"'.612 
Acor".613 
AGO"'. 61 LI 



AUH·l 
OV(~ I' I.1Y ACOM 

2357 
2367 
2361 
23 lLt 
2376 
2Ltnu 
2LI02 
21112 

211111 
2111 LI 
211 1 (i 
2 1120 
2112? 
242 lt 
2 l l?C1 

21127 
2427 
2431 
2ld4 
21136 
2 l l,/Hl 
;)lII12 

21111'1 
2 11111, 
2 11') 1 

211(111 

<rn8(;10:-> 

<m8cl'O> 
()02000 OOUUOO 
02(11136 O?IWf)(1 

<iliac 1'0> 
<1TI11cro> 

o 750()() /onoo'j 1 

02ULI36 021HlUU 
n HI U U 1 (12 LI( )(1 () 

<nwera> 
0204 L15 021PHIU 

<1TI8CI'0> 
0010(10 

U~)nlt36 02IH)()O 
n 1 LIOOU /onoo()o O?ltOOO 

<m8cra> 
I) l l tOOO /()nonnn 

<m8cro> 
n 7~) ()() n / u ()( ) () ') 1 

<iliac ro> 
<'IlI<lC 1'0> 

.r:III'lC "0> 

NBADl 

I OP~ISG 

TOAr~SG 

ABOHf 

lOP APML 2. 1(U5/15/87) 07/U6/87 11:55:53 
Block: ACOMQual ifier: ACOM 

STORE DAR$PAR,DA@RC,R!DAL 
* STORE MC$CS1AT,DA@IFC,R!DAL 
1=0 
R!DS -= R!DAL 
RKERN DMGA 
RELDAL R!OAL 
P = MHIS 

· Illega I parameter 

.Status to mainframe 

.OAL add ress 

.Send to MIOP 

.Release local OAL 

.Check for more requests 

********************************ft*************~~*************** 
* IOPMSG: Send message back to briginating lOP. * 
*************************************************************** 

II-

fU OS = R! OAL 
H!CE := 1 
HKERN DALWHT 
R!EI = R! lOP 
RKERN EMSGIOP 
EXIT 

.DAL addr'ess 

.Write one 'Word 

. Wr i :te to ~10S 

. Ta rget lOP 

.Send accumulator msg 

*************************************************************** 
* TOAMSG: Queue OAL for AMSG demon. * 
*************************************************************** 

* 
R!DY = H!DAL 
R!DZ = Mlr..,DALQ 
RKERN HPUT 
A = O$AMSG 
RKERN DACT 
P = MEMS 

.Put on AMSG que~e 

.AMSG demon pointer 

.Activate the demon 
· Check fo r mo re 

*************************************************************** 
* ABORT: Abort read aheads. * 
*************************************************************** 

i 

* 
SlORE O,DB@RAF,R!DCB .Clear read-aheads done 
$IF ( 0 # R!%Wl & It) · If read-ahead in prog ress 

.»»> 0 
STOHE 1, OBF@AB,R! DCB .Set abort flag 
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ACOM.615 
ACOM.616 
ACor·I.617 
ACOM.618 
ACor·I.619 
ACOr~. 620 
ACOM.62! 
ACor,1. 622 
ACON.623 
ACOr"'.62 14 
ACOM.625 
ACor~. 626 
ACO~1. 627 
ACOM.628 
ACor"'.629 
ACOM.630 
ACOM.631 
ACOM.632 
ACOM.633 
ACO~1. 634 
ACO~1. 635 
ACO!'-1. 636 
ACOM.637 
ACOM.638 
ACOM.639 
ACO!'-I.640 
ACOM.6Ltl 
ACO!'-1. 6 LI2 
ACO!'-I.6 LI3 
ACOM.6 114 
ACOM.6115 
ACOr·I.646 
ACOM.6 Lt7 
ACO!'-1. 6 Lt8 
ACOM.6 Lt9 
ACOM.650 
ACOM.651 
ACOM.652 
ACor1.653 
ACOM.654 

$IF 
ACOM.655 



Acor,1 
0,,(, f' I ay ,/\cor" 

~!116 
2 11f)(' 

2 Lln 
2r)(l() 

2')( I') 

<1I1,lC 10> 

<rn,~ C 1'0:> 

<lIl<le 1'0> 

<III<1C tOO> 

'~IIl;' (~ I () " 

()()11)(l() 

lOP APt'lt 2. II ()~/ 1 ~/87) 07/06/87 11: ~~: ~3 Page 113U 

SFLSE I 
G[ r H %W2, DB@INf, Id DCB 
PUI R %W2,DB@IN,R!DCB 
pur R %W2,DB@OUT,R!DCB 

SENDII 

fXIT 

END 

Block: ACOM Qual ifier: ACOM (24) 

.Reset pointers tv 'FIRST' 

. ' IN' 

. 'OUT' 

.««< 0 

ACOt-1. 6~ 
ACOr". 6~ I 

ACOH.658 
ACOH.659 
ACar-I.66u 

SEND IF 
ACOt-1. 66 1 
ACar".662 
ACOH.663 
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OX %ACTIVf 10:1n [) 10: Ln 
(IX %~ 1 : 4 0 7: 16 B 7:37 B 7:39 B 7:42 B 8: 2 B 9:38 B 9:39 B 

10: 12 B 10: 15 B 10:26 B 11 : 14 B 11 : 16 B n :21 B 11 : 26 B 11 : 35 B 
11 : 37 B 12: 12 B 12: 15 B 12: 18 B 12:28 B 12:32 B 12:37 B 13: 10 B 
13:23 B 13:27 B 14:30 B 15:25 B 15:37 B 16:21 B 17: 13 B 17:23 B 
17:24 E3 18 : 8 B 18: 10 B 18: 19 B 19: 3 B -j 9: 13 B 20: 4 B 21 : 7 B 
23: 8 B 23:32 B 

OX %EX 6: 10 0 6: 10 9: 32 0 9: 32 10:41 0 10:41 23: 7 0 23: 7 
10 %GBL NIl/·1 $APrEXT 2: 18 r 2: 18 

ItOO %GBLREG $APTEXr 2: 18 
0 %KLRNEl $APTEXT 5:32 [) 5:32 B 6: 1 0 6: 1 B 6: 15 0 ·6: 15 B 6: 19 0 6: 19 B 

6: 30 0 6:30 B 7: 13 0 7: 13 B 14: 14 0 14: 14 B 15 : 5 0 15 : 5'B 
17: 10 0 17: 10 B 18: 31 0 18:31 B 18:39 0 18:39 B 19: 18 0 19: 18 B 
19:29 0 19:29 B 19:34 0 19:34 B 19:39 0 "19: 39 B 19:42 0 19: Lt2 B 
20: 3 0 20: 3 B 20:29 0 20:29 B 20:31 0 20:31 B 20:42 0 20:42 B 
21: 6 [) 21: 6 B 22: 12 0 22: 12 B 22: 16 0 22: 16 B 22:33 0 22:33 B 
23 : 6 0 23 : 6 B 23: 17 0 23: 17 B 23: 19 0 23: 19 B 23:29 0 23:29 B 
23:31 [) 23:31 B 

OX %LSP I 3:22 0 10:34 
OX %1'1YID 3:21 0 5: 6 10: 11 10:33 
OX %PIJNl 6: 17 0 6: 17 6: 31 0 6:31 7: 18 0 : 7: 18 7:20 0 7:20 

7:22 0 7:22 
OX %fR1 7:27 0 7:27 
ox %TR2 7: 27 0 7:27 
OX %TH3 7:27 0 7:27 
OX %TR4 7:27 0 7:27 
OX %TR5 7:27 0 7:27 
OX %lHAC 7:27 0 7:27 
OX %TVrn 7:27 0 7:27 

10 ACOH$L I tv! $APTEXT 5: 12 6: 2 6: 11 
20 AD@RC@N $APTEXT 10: 111 10: Lll r 
13 A[)@HC@P $APTEXT 10: Lll F 10:41 

0 A[)@RC(j)S $APTEXT 10: 111 10: Lll F 
II? At-lSBOHSP $APTfXT 10:25 

OX CA 3:23 [) 7: 12 19: 33 20:41 22 32 
()X CB 3: 21, 0 7 : 6 7 : 9 7: 14 20 37 20:40 22:28 22:31 
OX CC. 3:25 D 7: 8 7: 15 20:38 20 40 22:29 22:31 
OX CO 3:26 D 7: 10 19: 31 
OX CE 3:27 D 7: 11 23: 16 
OX CU:E:.C 22: 16 D 22: 16 
OX CIIN\-J I DN 22: 12 D 22: 12 
O>{ COl-110 7: 13 0 7: 13 19: 311 0 19:34 
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;:'() C I' Il:llJ I'IO.,IN SAP I LX I 1U: 311 F 
I" (; P I c"lJ 1'(:" P $APTEXT 10: 311 r 10 311 

llX !l$AcOr·, 3:28 I) ') tl2 
() \< I)$AHS(; 3:29 D 23 30 

633 1l1$Cf'D $APIEXT 12: 6 
1116 i [)2SCI'D $APIEXl 12 : 8 

2? 1l2$SI' I $APIEXI 12: 18 
12 !l~)$II'C $APTEXl 12: 15 16: 9 

1 (H)U [)2$\II'S $APTEXT 14 : 1 
() Y, DA 3:30 D 19:37 

3D [)/I(:'(j)L I: $APTEXr 18: 13 
1 () [)tll"'JLH $APTEXl 18: 13 
?() DA<3'B!·1! )@N $APl EXl 9: 13 9: 13 F 2U 37 20 37 F 
'311 DAOBr'1!)@ I' $AP lfX I 9: 13 F 9: 13 20 37 F 20 37 

() flAOBf.1(){)iS $APTEXT 9: 13 9: 13 r 20 37 20 37 F 
2() DI',C!IH'11 ~m $AP r EXl 9: 111 9: 111 F 20 38 20 38 F 
') r) [)!\l~Br'll :}I' $APTEXT 9: 11, F 9: 14 20 38 F 20 38 

() DAOBll1 ~"S $AP TEX r 9: 11, 9: 11, F 20 38 20 38 F 
1 i 7 DA(i'C II I l(:'t'l $APTEXI 11 : 13 1 7 : Illl 

I D/'>l:lcIIN~m $APlEXT 11 : 1 3 1 7: ,,0 
;! I [)N:.'CIII~~o'll' $APIEXI 7:23 11 : 1 3 F 11 : 1 3 17: 40 F 17:40 
II f)A('CHrh:'s $APTEXT 11 : 1 3 11 : 13 F 17: t,o 17: LID F 

') 111 DN}CYI CII·l $APTEXI 16: 12 
1.3 DA@C"I' I ON $APTEXT 12: 11 12: 11 F 16 12 F 16: 12 
)() DA(:IC'yIOP $APTEX r 12: 11 12: 11 16 4 18:20 

() DA01(; I' L~}S $APl [Xl 12: 11 12: 11 F 16 12 F 16: 12 
2U DAODA r ,;'?N $APTEXT 17:36 F 17:38 F 19 36 F 
13 DAODA I@P $APTEXI 17: 36 r 17: 36 17 38 F 17:38 19:36 F 19:36 

(I D/,G,'[)A I ~~IS $AP1EXT 17:38 F 19:36 F 
1 DA@DIA@N $APTEXT 11,: 35 11,: 35 r 

11) DA(:'[) I A@P $APTEXT PI: 35 F 111: 35 
() DN}[) I AC!S $AP I EXT 11~: 35 111: 35 F 

?() Di\ljlJ I [)(N~ $APlEXI 10:37 10: 37 r 10 '10 F 
lU IJ/';(,'I) IIJ(':lf' $AP1LXl 10: 3 7 F 1():37 lU /'0 F 10: 110 

() Ll M,:' \) I Il(:' S $Ap r lX r 10: 37 10:37 F 10 110 F 
') i I IJI\(·'IlII urI $APIEXI l!l:21 

](I 1)/I.("1l1 I (:'1 l $AI'I EXI 1():21 
I(J (j/\i-,;[) I 1 (:' I' $APIEXI 1():21 F HI 21 
1() 1)f\(;'[J II G':; $Al'llXl 1():21 10 21 F 
;'() (),\(~()l ()(:IN $APIEXI 7: 17 7 1 1 r 22 28 22 28 F 

;.> (JAcml ()()!' $AP I EX I 7: 17 r 7 1 1 22 28 F 22 28 
() IlN)[) I ()(\~; $APTfXr '1: 17 7 17 r 22 28 22 28 F 
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20 Dj\@DL 1@t~ $APTEXT 7: 19 "7 19 F 22:29 22:29 F 
3 DA@DL l@P $APTEXT 7: 19 F 7 19 22:29 F 22:29 
0 DA@DL 1@S $APTEXT 7: 19 7 19 F 22:29 22:29 F 

20 DA@DVO@N $APTEXl 7:25 7 25 F 19:38 19:38 F 
30 DA@DVO@P $APTEXT 7:25 F 7 25 19:38 F 19:38 

0 DAQUVO@S $APTEXT 7:25 7 25 F 19:38 19:38 F 
20 DA@LRC@N $APTEXT 18:26 F 
17 [),6.@ERC@P $APTEXl 18:26 F 18:26 

0 [)A@ERC@S $APTEXT 18:26 F 
377 DA@FC@H $APTEXT 1 L~ : I~ 1 F 

10 DA@FC@N $APlEXT 12:2() 12:20 F 14:41 F 111: 41 11 39 17 39 F 
26 DA@rC@p $APTEXT 12:20 F 12:20 14:41 F 14:41 17 39 F 17 39 

0 DA@FC@'S $APTEXT 12:20 12:20 F 14:41 F 1L~: 41 17 39 17 39 F 
37 DA@HED@H $APTEXT 12: 1 L1 16: 15 

5 DA@HED@N $APTEXT 12: 11~ 16: 15 r 
30 Dt>.@IIED@P $APTEXT 12: lit F 12: 1 Lt 
13 DA@HED@S $APTEXT 12: 14 12: ll~ F 16: 15 F 

177740 DA@IIED@)< $APTEXT 16: 15 
20 DA@I rC@N $APTEXT 7:21 7:21 F 9:36 F 10: 14 F 10 25 F 18 11 F 20:27 F 23: 3 F 

1 DA@I FCG)P $APTEXT 7:21 F 7:21 9: 36 F 9:36 10 14 F 10 14 10:25 F 10:25 
18: 11 F 18: 11 20:27 F 20:27 23 3 F 23 3 

U DA@I FC@S $APTEXT 7:21 7:21 F 9:36 F 10: 14 F 10 25 F 18 11 F 20:27 F 23: 3 F 
7777 DA@ I N[)CN" $APTEXT 7 : It 

l Lt DA@IND@N $APTEXT 7: 4 
4 DA@IND@S $APTEXT 7 : 4 7: It F 

10 DA@L[IKiM $APTEXT 7: 11 
1777 DA@L1 I~@I" $AP f EX'f lit: 5 

12 DA@LI tKm $APTEXT 14 : 5 r 
15 DA@LLN@P $APlEXT 1 L~ : 5 F 14 : 5 
6 DA@LL N@S $APTEXT 14: 5 F 

176000 DA@Llt@X $APTEXT lIt: 5 
2U DA@LN()@N $APTEXT 12: 2LI 12: 2LI F 
32 DA@I N()@P $APTEXT 12:24 F 12: 211 
0 DA@LNO@S $APTEXT 12:24 12: 2L~ F 

20 DAQIN1@N $APTEXT 9: 12 9: 12 F 12:25 12:25 F 
33 [)A@U~ l@P $APTEXT 9: 12 F 9: 12 12:25 F 12:25 
n DA.@/ Nl@S $APTFXT 9: 12 9: 12 F 12:25 12:25 F 

20 DA@/Oe@N $APTEXf 19: 15 19: 15 F 19:25 F 
31 IJA@IOC@P $APTEXT 19: 15 r 19: 15 19:25 F 19:25 

0 OA@LOC@S $APTEXT 19: 15 19: 15 F 19:25 F 
20 DAQHDL@N $APTEXT 17:35 17:35 F 20: 1 Lt 20: 11. F 
17 OA0HOL0!1' $APTEXT 17: 35 r 17: 35 20: 14 F 20: 14 
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) 
(28 ) 

() [)/>,c;.r·IDl.<:.ilS $APIEXT 17:35 17 35 F ·4 20: 14 F 
?(l Di\Of.1LS"N~ $APIEXI 18:36 f 22 27 r 

~) llI\CII[ SQI' $APT EXI 18: 36 r 18 36 22:27 F 22:27 
lJ LJAc:'I·1 L S(,IS $APfEXT 18:36 F 22 27 F 
3 [)Al?N I J 1·lel·1 $APTEXT 6: 112 
2 [)A@I~ t Jr.1(}N $APIEXT 6: LI2 6: 112 F 
? LJAONlII·IOS $APTEXI 6: LI2 6:42 F 

111 UAQO 1 Il\I·1 $APfEXI 9:27 13: 33 19:30 
11 ()M}O 1 1 (Ill $APfEXI 9:27 13:33 19:30 
31 o A (;I 0 1 101' $APTEXI 9:27 r 9:27 13:33 F 13:33 19:30 F 19:30 

7 DACOF~OS $APTEXT 9:27 9: 2 7 F 13: 33 13:33 F 19:30 19:30 F 
371 OAQI\C@·I $APfEXT 1 1 : 311 F 18: 17 20: 15 20: 18 23 : 1 F 

10 DAQnC@N $APTEXT 1 1 : 3LI F 18: 1 7 20: 15 20: 18 F 23: 1 F 
?h DAC'HC(:1P $APTEXI 11 : 31t F 11 : 311 18: 17 F 18: 17 20:15 F c~o: 15 20: 18 F 20: 18 

23 : 1 F 23 : 1 
1ll O/\(::'I\C(~S $APIEXf 11 : 34 F 18: 11 18: 17 F 20: 15 20: 15 F 20: 18 F 23 : 1 F 

177 11ll() DA(C!ncox $APTEXT 11 : 3 II 20: 18 23: 1 
2U DM"I\CCON $APIEXT 1'1: 38 111: 38 r 
36 [)A('[=(CCOP $APTEXT 11,: 38 F 111: 38 
u DA(mCC('S $Af'IEXf 14:38 lIt: 38 F 
7 UAOS[C@N $APTEXT 12: 17 12: 17 F 

) 1 IJAG'SE U}P $APIEXf 12: 17 F 12: 17 18:23 
U DACSlCOS $APTEXf 12: 17 12: 17 F 

2u OAG'S I [)Ot~ $APTEXf 10:38 10:38 F 10: 39 F 18: 6 18 : 6 F 20:24 20 2 14 F 
11 DA0'SID(JP $APTEXT 10:38 F HI: 38 10:39 F 10:39 18: 6 F ",8: 6 20 211 F 20: 211 

() [)A@SllJOS $APTEXl 10:38 HI: 38 F 10:39 r 18: 6 18 : 6 F 20:24 20 2 14 F 
n \)/>OS tJ BOt·1 $APTEXf 15:33 

f) ()1\@SlJlK:IN $APfEXT 15:33 15: 33 
15 [)A(~!S I JB@P $APTEXT 15: 33 F 15:33 

1 DN}SllB@S $APTEXI 15:33 15: 33 F 
) 7 Ii 7 DA(~ I r·l! 1(:')1·1 $APTEXl 9: 16 12: Lll 1 3 : 111 

16 ()AQIHUC!N $APfEXT 9: 16 12: It 1 1 3 : lit F 
?II 1M!} I t·l()(; I' $APTEXI 9: 16 F 9: 16 12: 111 F 12: 111 13: lit F 'j 3: 14 

? UI\.O I r·\! )O~ $API EXl 9: 16 9: 16 12: Ll1 12: L,l F 13: 14 F 
1'II)(IO() I)I\,QI r·l()t.'\ $APIEXI 1 3 : 11/ 

2() Ilj\(:' r ',I lC'N $APrEXT 9: 17 9: 1 7 12: LI2 12 42 F 13 15 F 
?L) [)I\(:' 1 nlc}I' $APlFXT 9: 17 r 9: 17 12: 112 F 12 112 13 15 F 13: 15 

() UAli'1 HI('S $AI'TEXI 9: 17 9: 1 7 1 12:42 12 112 F 13 15 F 
? flAG! I '·k~tl $APIEXI 9: 15 9: 15 F 11 : 25 11 25 F 

;)/, DI\01 ,,1(~1' $APIEXf 9: 15 F 9: 15 11 : 25 11 25 
() [)A<:.o' 1 r'l:!~) $APTEXT 9: 15 9: 15 F 11: 25 1 1 25 F 

;>(1 UAOI () 1('ll $APfEXI lit: 6 17: 3 7 17: 37 
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11~ DA@rOT@p SAPIEXT 14 : 6 F 111 : 6 17: 37 F 17:37 
U OAQ10 f<:.)S SAP r EX f 14 : 6 F 17:37 17:37 F 
I) OA@IYP@N SAPTFXr 12: 3 12 : 3 F 

27 OA@TYP0P SAPfEXI 12: 3 F 12 : 3 
II DA@IYP@S $APTEXT 12 : 3 12: 3 F 
II DA@lINS@N $APTEXT 10:22 10:22 F 

20 DA@lINS(~)P $APIEXT 10:22 F 10:22 
0 DA@UNS@S $APIEXf 10:22 10:22 F 

2U DA@\IBII@N $APTEXT 111: 25 F 
37 DA@HBII@P $APTEXT 14:25 F 111: 25 

0 DAQi1I31J0S $APTEXT 114:25 F 
OX DACT 23: 31 0 23:31 
5 DA FSFf3\·/ $APTEXT 1 B: '11 
6 DArS\IBFI\ $APTEXI 1 R: 10 

ll~ DAFS\-IRBlf $APTEXT lit: 41 18: 10 
Ux DALWrn 23:17 0 23:17 

21 DARSBhD $APTEXT 11 : 34 
n DAR SOl, $APTEXT 18: 19 20:17 

2u DARSPM'{ $APTEXT 23: 1 
()X DB 3: 31 0 19:38 

27 DB@[CY@P $APl EX T 18:21 
20 DB@EDI@N $APlEXT 18: 1~2 18: 112 F 

2 DB@EDI @P $APTEXT 18: 112 18: It2 
(I DI3@EDL@S $APTExr 18:42 18: 142 F 

30 DB@ESC@P $APTEXT 18:24 
20 DE3@FLG@N $APlEXT 1 LI: 15 111: 15 F 19 9 19 : 9 F 19: 21 f 

0 DB@FlG@P $APTEXT 111: 15 F 19 : 9 F 19 21 F 
() DB@H Ges $APTEXT 1 II: 15 111: 15 F 19 9 19 : 9 F 19:21 f 

20 DB@IN@N $APTEXl 211 : 3 F 
ll4 DB@IN@P $APTEXl 24: 3 F 24: 3 

0 DI3@ I W;}\S $AP TEXT 211 : 3 F 
20 DB@I Nrcm $APfEXT 16:32 16:32 F 2LI: 2 211 2 F 
12 DI3@ I tl f@1' $APIEXT 16:32 F 16:32 2 11: 2 f 2LI 2 

0 DB@INfes $APIEXT 16:32 16:32 F 24: 2 211 2 F 
5 DBG'I·l\lL0P $APTEXT 111: 13 

2U DB@OllION $APIEXI 16: 2 16 : 2 F 16: 112 F 211 II F 
II') UB@UlJ1CI' $API EX 1 16 : 2 F 16: 2 16: 1~2 F 16 112 211 : 4 f 24: 4 

0 DB@OUI(l)S $APIEXT 16 : 2 16: 2 F 16: lt2 F 24 4 F 
2U DB@HAI em $APIEXl 15: 111 15: III r 16:38 F 23 39 F 
1 1 DB@HAIOI' $APIEXI 15: 111 15: 111 16:38 F 16 38 23:39 f 23: 39 

II DBOIV\IOS SAPTExr 15:41 15: 111 F 23:39 F 
?Il () 13(.'l S U B(m $APTEXT 15: 34 15: 3/1 F 
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(30 ) 

;)11 UI3('}S I 'Be' I' $APl EX r 15: 311 15 311 
() Dlk~SllB(~S $APIEXI 15: 31l 15 311 I 

;' (l ()[)(:iUN Il"~~ $APfEXT 16 : 3 16 3 r 
11{) LJB(:'lIN I @I' $APIEXT 16: 3 F 16 3 

1I rm'.:'UN It'S $APrEXT 16: 3 16 3 F 
1 DB 10.1\15<1'1·1 $APTEXI 23: 112 F 
1 DB f @/:"B('N $APIEXI 23:42 F 23: 112 
() DBI t[),L\B@P $APTEXT 23: 42 F 
() DB I Oi\l~(JS $APIExr 23: 112 F 23: 112 
1 IlB I @IlSQI·I $APTEXI 19: 111 F 
1 DB I \2()$m~ $APTEXT 19: 111 r 
() D131 @()~.c~ P $APTEXT 19: 14 F 

1 ,~ DBI @PSG'S $AP1EXT 19: 111 F c 

117/3 7 DI3I@DS@X $APTEXI 19: 14 
1 DB f @E 1~@f.1 $APTExr 19: 12 
1 1)(3 f (~E F@N $APTEXT 19: 12 19: 12 F 

1 :3 DB I @[I\0'S $APTEXT 19: 12 19: 12 F 
(IX UBlID 17: 10 () 17:10 
()X DC 3:32 D 19: 111 
(IX DC!:B 3:33 D 11 : 18 17: 111 
())< [)DIO 19:29 D 19:29 
ox ()C I Vll.il' 6: 1 D 6: 1 
OX DII 3: 311 D 17: 9 
OX DIOA 19: 112 D 19: 112 
UX D I 011 19:39 D 19:39 
;: DIO[, $APfEXT 5 : 6 
(IX DISCO 15: 5 D 15: 5 20: 3 D 20 3 
()X DHCA 18: 31 D 18: 31 20:29 0 20 29 23 : 6 0 23: 6 
(IX DS 3:35 D 18:3() 19:40 20 28 23 : 5 23:15 
1 [)Sh$[)f)l <) $APTEXT 12 : 5 
(IX Dr 3:36 D 15 : II 20: 2 
(IX DY 3:37 D 6: 16 18: 38 19:20 19:25 19:28 20: 30 21 : 5 

23:27 
w< DI 3:38 D 23:28 
(IX [() 3:39 0 6: 18 6:29 111: 1 3 14:27 15: 16 
( »<. [ [) I S 3: Ij() D 6: 6 
() >< LIt 3: 111 () 6:?U 6:26 6:31 111: 12 
(1)< f I 3: 112 0 23: 18 
(IX If,' S(; I () I' 23: 19 0 23: 19 
() ,,< H~(HJ 111 : 111 D 111: 111 
(IX ll'(F) 6: 30 D 6:30 
(Il< r S\II' 5:32 D '): 3? 
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( 31 ) 

OX ETOQ 6: 19 D 6: 19 
7 F$PAUSr $APTEXT 6: 10 

27 F$HDAL $APTEXT 23 : 7 
3LI F$SEND $APTEXT 10: 111 
I~ 5 F$lHANSF $APIEXT 9:32 

0 FS$IN $APTEXT 9:23 
1 FS$OLJT $APTEXT 9:26 
0 FS$\-IAIT $APTEXT 9:32 
OX HGEfRUF 19: 18 D 19: 18 
UX HOfF 6: 15 D 6: 15 
OX IIONN 18:39 D 18:39 20:31 D 20:31 21 : 6 D 21: 6 
OX HPUT 23:29 D 23:29 
OX I ~1DAL 4 : 1 D 18: 12 
0><- 1·1AAQ 4: 2 D 5: I~ 5: 19 7: 1 
6 HC$CPHDN $APTEXT 7: 1~2 9: 2L~ 
3 f.1C$CPlJHD $APTEXT 9:22 
7 1·1C$C PHDN $APTEXT 7:36 8: 2 9:29 
5 t·IC$CS TAT $APIEXT 7:41 18: 11 20:27 23: 3 
1 HC$HSfIO $APTEXT 7:38 
2 r'IC$RLDAI $APTEXr 7:39 10 11~ 

OX MIMDALQ 4: 3 D 23 28 
2 r-1 I o$BI·m I $APTEXT 7: 12 19 33 
0 ~11 OP $APIEXT 5: 6 
ox r·1QEN II : II D 5 28 

77 ~ISh$SSD $APTEXT 12: 36 13 9 
OX O$ACOH 1 : 4 D 1 I, 

17 OV@NLJr'lG!tl $APIEXT 1 : 4 
1 OV@TYP@N $APTEXT 1 : I~ 

0 PI$HLJIt $APTEXT 6: 17 6 31 7: 18 7:20 7:22 
OX PUTDAL 22:33 D 22 33 
OX PLJTD I SI'~ 20:42 D 20 42 
L~ QlJ$POP $APTEXT 5: 21, 
1 HA@CYL@P $AP1EXr 16: 17 
6 HA@LEtl@P $APJEXT 16: 31~ 
7 RA@SEC@N $APTEXT 16:25 16 25 F 
2 RACS[C@P $API EX 1 16:25 F 16 25 
0 HA@SlC@S $APIEXI 16:25 16 25 F 

1 (j 1 HQ$DISK $APTEXr 1 (J: 211 
11 sr·I@FS(Cm $APTEXl 1 : I~ 

1 sr·I0JNlJWm $APIEXT 1 : II 
14 lF$ACO,., $AP1Exr 7:27 

1 l,.,$BI,1I{ $APTEXT 15: 211 
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(32 ) 

3 I H$I-1AX $APfEXT 11: 26 
2 IH$SS[) $APTEXT 11 : 33 12:3~) 13: 8 

;")(1 I I·h] 1 \/I)(,-~N $APIEXT 13: II 13 : 'I F 
I r·l(ll\/I)@P $APTEXl 13: I, F 13: I, 

II 111(;11 \/()@S $APTEXr 13: I, 13: I, F 
?U I 1'1l~ t \~ 10' N $APIE.Xr 13: 5 13: 5 F 

2 I I'K~I \./1@1' $APIEXl 13: 5 r 13: 5 
II I r-K) I ~/ I@S $APIEXT 13: 5 13: 5 F 

?O T 1·1JLH( )QN $APTEXT 13:20 13:20 F 
3 11·1(:'LJllJG'P $APf EXT 13:20 r 13:2() 
() 1 I1Jl t-1()Q1S $APIEXT 13:20 13:20 F 

?U II-lUI f.11@N $APTEXT 13: 21 13: 21 r 
'I 1 HOL r'11@p $APTEXT 13: 21 F 13:21 
n I l·l0U,1 H~S $APTEXT 13:21 13: 21 F 
lJ'<. IHCB I~ : 5 0 11: 28 

SYHBOI' qlJALIFIER IS ACor.., 

$CONSI 10: 111 [) 1 (): 11, r 10: 14 10:25 D 10:25 F 10:25 11: 31, D 11 : 311 F 
11 : 311 14:25 0 14:25 F 111: 41 D 111: 41 F 11,: 41 17:38 D 17: 38 F 
17:38 18: 11 D 18: 11 F 18: 11 18:26 D 18:26 F 18:36 0 18:36 F 
19: 14 D 19: 111 r 19:21 D 19:21 F 19:21 19:36 D 19:36 F 19:36 
20:27 D 20: 2 7 r 20:27 22:27 D 22:27 F 23 : 1 D 23 : 1 F 23 : 1 
23 : 3 [) 23 : 3 F 23: 3 23:39 D 23: 39 F 23:42 D 23:42 r 23: 112 

1163 Sr<E(;OI~C 2: 18 D 2: 18 F 2: 19 2: 19 D 2:20 2:20 D 2:21 2:21 0 
2:22 2:22 D 2123 2:23 D 2:23 F 2:24 2:24 [) 2:25 
2:25 0 2:26 2:26 0 2:27 2:27 D 2:28 2:28 [) 2:29 
2:29 D 2:29 F 2:30 2: 3Ci D 2:31 2: 31 0 2:32 2:32 0 
2:33 2:33 D 2:34 2:34 D 2:34 F 2:35 2:35 D 2:36 
2:36 [) 2:37 2:37 0 2:38 2:38 D 2:39 2:39 D 2: 110 
2: ,,0 D 2: 1,1 2:41 0 2:42 2:42 D 3 : 1 3 : 1 D 3 : 2 
3 : 2 D 3 : 3. 3 : 3 0 3 : 4 3 : 4 D 3 : 5 3 : 5 D 3 : 6 
3 : 6 0 3 : 7 3 : 7 0 3 : 8 3 : 8 0 3 : 9 3 : 9 D 3: 10 
3: 10 0 3 : 11 3: 11 0 3: 12 3: 12 D 3: 13 3: 13 D 3: 14 
3: 111 D 3: 15 3: 15 0 3: 16 3: 16 D 3: 17 3: 17 D 3: 18 
3: 18 D 3: 19 3: 19 0 3: 19 F 6: 10 9:32 9:32 F 10:41 

23 : 7 
() ~~N I' 1 : II 2 311 0 

II) II ~~p 1 : II 2 311 [) 2 31, 9 32 F 9 32 
'Ill) o;,S 1 2: 18 2 19 0 5 211 6 33 7 17 7 19 7 21 7 25 

9: 12 9 13 9 11, 9 15 9 16 9 17 9 27 9 36 
10: 14 10 21, 10 22 10 25 10 34 10 37 10 38 10 39 
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Qua 1 if i e r: ACOM ( 33) 

10:40 10: 1.1 11 : 13 11 : 25 11:28 11: 29 11 : 3
'
• 12 : 3 

12: 11 12: lI. 12: 17 12:20 12: 21,. 12:25 12:31 12:32 
12:36 12:37 12:41 12: '.2 13 : 4 13 : 5 13: 9 13: 10 
13: 14 13: 15 13:20 13: 21 \ 13:33 i14 : 5 14 : 6 ll.: 25 
1/.: 29 1'~: 35 14:38 11.: 41 15:33 15:34 15:41 16: 2 
16 : 3 16:25 16:32 16:38 16:42 17 : 8 17:35 17:36 
17: 37 17:38 17:39 17: L,O 18 : 6 18: 11 18: 17 18:20 
18:22 18:23 18:25 18:26 18:36 18:42 19: 15 19:25 
19:30 19:36 19:38 20: 14 20: 15 20: 18 20:24 20:27 
20:37 20: 38 22:27 22:28 22:29 23: 1 23: 3 23:39 
23: 'll 21,: 2 24: 3 24: I, 

'111 %S~! 2: 18 2:20 0 18:21 18:24 
412 %S3 2: 18 2:21 D 
ll13 %SI. 2: 18 2:22 D 
I~ ll, %S5 2: 18 2:23 D 
415 % 11 2:24 D 13:40 18: 13 
416 %T2 2:25 D 18: 13 
ll17 %13 2:26 0 18: 13 
420 %14 2:27 D 
1121 %f5 2:28 0 
LI22 %f6 2:29 0 
1123 %Hl 2:30 0 6: 6 6: 9 6:25 6:26 6: 32 7 : 2 7 : 3 

7 : 6 7: 7 7: 8 7: 11. 7: 18 7:23 7:24 7:27 
9:27 9:28 10:21 10: 21. 10:37 10:39 12 : 6 12 : 8 

12: 12 12:41 13 : 6 13: 14 13: 19 13:22 13:25 14: 15 
1L1: 29 15: ll1 17 : 8 18:42 19 : 2 19: 10 19: 12 20: 15 
20: 18 23: Lll 

II?II '?{,\-I2 2: 31 0 7: " 7: 5 7: 8 7: 15 7:20 7:25 7:27 
10:22 10:24 10:38 10:40 12:42 13 : 6 13 : 9 13: 15 
13: 19 13:26 15: 33 15:36 16:25 16:27 18: 12 18: 13 
18:20 18:23 18:30 24: 2 24: 3 24: 4 

1125 %\I·~ 2: 32 0 13: I, 13 : 6 13:20 13:22 13:25 16 : 7 16: 10 
16: 15 16: 17 16: 18 16:20 16:27 

1126 %\111 2:33 D 13 : 5 13: 6 13: 21 13:26 16: 11 16: 12 
'I? 7 (:;.\-/') 2: 3" f) 15: I. 1 16: 16 16:28 16:37 

21111'1 ABOHT 1 L,: 30 15:25 15:37 16:21 23:38 0 
1131 ACI 2:36 0 5: 3 5: 18 5: 31 6: 5 
1137 Clltl 2: 112 0 11 : 13 11 : 14 11 : 16 11 : 18 17:40 .17: 41 

?305 CIHlCllk 7: 16 19:35 22: 9 0 
II~ :3 CI'I 3: 12 0 9: 17 9: 32 
liSe) CPU 3 : 11 [) 9: 16 9: 32 
11111 Cd 3 : 2 [) 12: 11 16: 11 
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Qua I if i e r: ACOM ( 3L,) 

113() ()I\I 2: III [) 6: 16 7: 17 7: 19 7:21 7: 23 7:25 
7:21 9: 12 ~. 13 9: II, 9: 15 9: 16 9: 17 9:27 
9: 36 10: 11, 10:21 10:22 10:25 10:37 10:38 10:39 

1 u: l,O 10: 111 11 : 1 3 11 : 25 11 : 34 '12 : 3 12: 11 12: 111 
12: 17 12:2U 12: 21, 12:25 12: It 1 12:42 13: 111 13: 15 
13:33 11, : ? 11,: 6 11, : 12 111: 25 14:27 11,: 35 11,: 38 
1 II: 41 15: 16 15: 33 16 : II 17:35 17: 37 18:36 18:38 
18: III) 19 : 1 19 : 2 19: 15 19:25 19:28 19:30 19:36 
19:38 19: 111 20: 14 20: 15 20:24 20: 37 20: 38 21 : 5 
22:27 22:28 22:29 23: 1 23 : 3 23: 5 23 : 7 23: 15 
23:21 

/1/1 II ()eB 3: 1 0 11: 19 11:20 14: 13 lit: 15 15 : 4 15: 31, 15: 111 • 
16: 2 16: 3 16:32 16:38 16: It2 17 : 9 17:42 18 : 1 
18:20 18:23 18: 112 19 : 9 19: lit 19:21 19:37 20: 2 
23: 39 23: 112 2L,: 2 24: 3 24: I, 

1, 1,1, FNC 3 : 5 0 12:20 14: 16 17: 39 18: 10 18:41 
16?11 CUHlI\LS 15: 15 15: 17 15:26 15: 38 16:22 17 : 6 D 

11112 tlLO 3 : 3 [) 12: 14 16 : 7 
IIY> IIC 2:

'
10 D 7:21 7:27 7:36 7: 38 7:39 7:41 7:42 

8: 2 9:22 9:24 9:29 9: 36 
111-1 ~) 101' 3 : 6 D 6: 112 7 : 1 10: 11 10:33 '23: 18 

?lll II IOI'HS(; 9: 38 lU: 15 23:14 0 
113U L I 1,1 2: 35 [) 5: 12 5:38 6 : 2 6: 11 6:36 
1151 I.LN 3: 16 D 13:37 14 : 1 lit: 2 14: 3 14 : 4 14 : ~ 
115 1, LtW 3: 13 D 12: 2L, 12:28 12: 31 13: 19 13: 36 13:39 13:40 
l, r>5 I Nl 3: 1/~ D 9: 12 9:32 12:25 12:27 12:36 13: 19 13:36 

13:37 13: 38 13: L,O 13: 41 
')()? HAN/\ 7:41 10: 6 D 

2? II f.1Af{X 9: 39 1 7: 21~ 21 : I, D 
?)') ( '·111/\ () 1 1 : II, 11 : 16 11 : 21 11 : 26 11 : 37 12: 12 12: 15 12: 18 

12:28 12:32 12:37 13: 10 13:23 13:27 22: 112 D 
? 361 H13ADl 11 : 35 23 : 2 D 

6;>11 "IllSk 7:38 1 1 : 11 D 
? 1 (? 1,IDVtI 18: 111 19 : 2 19: 11 19:22 19: LIO 20: 1 D 

);' ',11 I'IN 5: 1 7 D 5:3~ 6: 12 
3 I 1'lLJlq 5: 13 5:2U D 5:28 
Ii 1 WW; ~:22 5:26 0 10: 1,2 n: 13 19: 3 19: 13 20: II 21 : 7 

23 : 8 23: 32 
V) "IIt,Ii<, 5:25 ~): 36 [) 

;!( )(;;> 1-11 II(S I 19 : 1 19 : 8 () 

16 11 () 110111 7: 112 17:33 [) 

??I\() nOli 8: 2 20:13 D 
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Qua I if i e r: ACOM (35 ) 

2326 f.1RELDAL 10: 12 17 23 21 : 3 22:26 0 
1134 f.1SG 2: 39 D 6 20 6: 112 7 : 4 7:27 

1642 HSPECHEl 7:39 1 7 22 D 
456 OFF 3: 15 D 13 33 13: 34 14 : 4 19:30 ,19: 31 
1132 QI'TH 2: 37 D 5 II 5: 7 5: 9 5: 19 5:21 5:27 5:28 

6:33 
It33 QUE 2:38 D 5:21 5: 2/1 6: 18 6:25 6:29 
11 116 sen 3 : 7 D 9: 13 9:28 9:32 16: 3 16:31 17:35 17:36 

18: 11 18: 13 18: 17 18:26 20: 14 20:18 20:27 20:28 
20: 30 

11/17 SC1 3 : 8 D 9: 1 II 9:28 9:32 16 : 2 16: 17 16:25 16: 31 
16:32 16:34 16:42 17:37 17: 38 17:39 17:LH) 18: 6 
18: 1,0 

14 ~)U SC2 3 : 9 [) 9 23 9 26 9:32 16 : 4 16 : 5 16:20 16:27 
1151 SC3 3: 10 D 13 34 13 36 16 : 6 16: 12 16: 15 16:20 
1,143 SEC 3 : 4 D 12 17 13 31 .. 13:41 16:27 
1161 HI 3: 18 D 9 15 9 32 11 : 25 11 : 28 11 : 33 12:35 13: 8 

15: 211 
1162 HIP 3: 19 D 11 29 13 4 13 : 5 13:20 13:21 

2427 TOAI·ISG 7:37 10 26 23 26 D 
1460 rOT 3: 17 D 13 41 14 3 14: 6 
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(1 ) 

<' 111,1 C r '0" OVEHIAY D1tDEfvl DI~DEM.4 

COMMENT 'Copyright (C) Cray Hesearch, Inc., 1984' OVERLAY 
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Oyp t'l ely Dl lOrr·l Block: 04DEM Qual ifier: D4DEM (2) 

****************************************~******************************* D4DEt-1. 5 
* * 0ItDEM.6 
* OltDEM Disk demon for 0039/0D49 disks. * OI~DEM. 7 
iI· * 04DEM.B 
****************************************~**************~**************** DltDEM.9 

Olt DEt-1. 10 
6 <IIlClcro' REGDEFS ,,(NUMOONE,DCB,CHAN,OAL,STATUS,MCB,MOSU,MOSL,DTR,FLG, OIIDEt-1. 11 

,ENTRY,CYL,HED,SEC,SCO,SC1,TOTAL,FNC,DONE,SEQ,BUFU,BUFL,CPU,CPL,WBC,QUE, 01tDEM.12 
,BINFO,BPTR,0INFO,DPIR,UNI1,TYPE,CODE,CPO,TPC,SPT,0IA,SUB,DPT,GIVE,TDIR, DltDEM.13 
,HIFLG,HOFLG,SIFLG,SOFLG,MSFLG,LOCAL,LEN,NUM,TM,TMP,REL) R13739AP.1 

Itl0 %S1 EQUALS $REGORG $REG 3 
II 11 %S2 EQUALS $REGORG $REG 3 
412 %S3 EQUALS $REGORG $REG 3 
1113 %S4 EQUALS $REGORG $REG 3 
I,ll, %S5 EQUALS $HEGORG $REG 3 
1t15 %Tl EQUALS $REGORG $REG 3 
1116 %12 EQUALS $REGORG $REG 3 
Itl7 %13 EQUALS $REGORG $REG 3 
IJ20 %14 EQUALS $REGORG $HEG 3 
1121 %T5 EQUALS $REGORG $REG 3 
It22 %f6 EQUALS $HEGORG $REG 3 
It23 %Wl EQUALS $REGORG $REG 3 
't24 %W2 EQUALS $REGORG $REG 3 
425 %W3 EQUALS $REGORG $REG 3 
LI26 %Wt EQUALS $REGORG $REG 3 
427 %W5 EQUALS $REGORG $REG 3 
430 NUMDONE EQUALS $REGORG $REG 3 
Lt 31 DCB EQUALS $REGOHG $REG 3 
'132 CHAN EQlIAIS $REGOHG $REG 3 
Lt33 OAL EQUALS $HEGORG $REG 3 
1,34 STATUS EQUALS $HEGORG $REG 3 
1,35 t-ICB EQUALS $REGORG $REG 3 
1136 t-l0SU EQUALS $HEGORG $REG 3 
1137 t-l0SL EQUALS $HEGORG $REG 3 
Il'tO OTR EQUALS $HEGORG $REG 3 
Llill FLG EQIJALS $REGORG $REG 3 
,, 1,2 [NIRY EQUALS $HEGORG $REG 3 
11 113 CYL EQUALS $REGORG $HEG 3 
11114 HED EQIJALS $HEGOHG $REG 3 
11 115 SEC EQUALS $HEGOHG $REG 3 
11 116 SCO EQUALS $HEGORG $HEG 3 
11117 SCl EQUALS $REGORG $REG 3 
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O,/p r I ,ly Dill)! ,., Block: DllDEM Qua I if i e r: D4DEM ( 3 ) 

II 'Jll IOrAl EQUALS $HFGOHG $HE( 3 
II r) 1 INC EQUALS $HEGOHG $f{[G 3 
11')2 DONE EQUALS $HEGOHG $I{[G 3 
11')3 SEQ EQUAl S $HEGOHG $F{EG 3 
II r)11 BUFU EQUALS $HEGOHG $HEG 3 
II 'i ') BurL EQUALS $HEGOHG $HEG 3 
11')6 cpu EQUALS $HEGOHG $~UG 3 
11')1 CPL EqUALS $HEGOHG $HFG 3 
1160 WBC EqUAL S $HEGORG $HEG 3 
1161 QUE . EQlIAI S $HEGORG $HEG 3 
1162 BINFO EQUALS $REGOHG $REG 3 
1163 BPTR EQUALS $HEGOHG $f{EG 3 
1164 DINFO EQUALS $HEGOHG $HEG 3 
lj(j5 ()PTR EQUALS $HEGOHG $HEG 3 
1166 UNIT EQUALS $HEGORG $HEG 3 
1167 TYPE EQUALS $HEGOHG $HEG 3 
1170 CODE EQUAlS $HEGORG $HEG 3 
II 11 CPD [QUAIS $HEGOHG $HEG 3 
11/2 TPC EqUAl S $HEGORG $I\EG 3 
/173 SPl EQUALS $HEGOHG $REG 3 
Illll DIA EQlIAlS $HEGOHG $REG 3 
1175 SUB EQUALS $HEGOHG $REG 3 
11/6 DPI EQUAlS $HEGORG $~\EG 3 
I~ 7l GIVE EQUALS $HEGOHG $REG 3 
~)()O TDIR EQUALS $HlGOHG $REG 3 
') () 1 HlrLG EQUALS $HEGORG $REG 3 
,)();' HO~LG EQUALS $HEGOHG $REG 3 
')()3 S IF LG EQlIAIS $HEGOHG $REG 3 
~)() II SOFLG EQUALS $HEGOHG $HEG 3 
'i () ') r·1SF LG EQUALS $HEGOHG $HEG 3 
5UG LOCAL EQUALS $HEGOHG $REG 3 
')111 U:N EQUAl S $HEGOHG $HEG 3 
') 1 U NUt-1 EQUAl S $HEGOHG $REG 3 
') 1 1 r t-1 EQUALS $HEGOHG $I\[G 3 
') 12 THP EQUALS $RLGOHG $REG 3 
') 1 :) REL EQUAL S $({[GOHG $REG 3 

DIIDEM.15 
EXT %()CBQ DIIDEt-1. 16 
EXT %IIISP DIIOEt-I.17 
LXI %IIISPBUF DIIDEf·I. 18 
EXT %f.1[t-110 DLIOEH. 19 
[XI %t-1YID D40EM.20 



DIIDLN 
OVP .'1 ely DIIDEf·1 

EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXl 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXl 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXI 
EXI 
EXT 
EXr 
EXr 

%SSD 
%SSOBUF 
BNLOCL 
BNFLG 
CA 
CB 
CC 
CO 
CE 
CEREC 
CHNWTON 
COMIO 
0$040EM 
OCCB 
ODALGETA 
DGIVEUP 
DMGA 
DS 
Dr 
D4ACT 
ED 
EH 
EI 
EG 
HISGIOP 
ENQU 
ESWP 
liB 
HC 
HI LOCL 
liMA 
HND 
HOLOCL 
1t-1DAL 
O$D3ERR 
O$OIIUERR 
O$D4ERR 
QT IME 
S I LOCL 
SOLOCL 
TMCB 
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Block: DllDEM Qual ifier.: DIIDEM (4) 

DIIDEM.21 
01IDEf'1.22 
040EM.23 
0110EM.24 
040EM.25 
0110Et-l.26 
OLIOEM.27 
VIIDEM.28 
OLIDH1. 29 
011DElvl.30 
011DEM.31 
0110EM.32 
OLiOEM.33 
OlIOEM.34 
040EM.35 
OLIOEM.36 
0110EM.37 
040EM.38 
040EM.39 
OL,OH1.110 
0110EM.41 
04 0 Ef.1. 112 
OLIDEM .LI3 
011DEM.114 
OLIOEM.115 
040Ervl. LI6 
OLIDEM.LI7 
040EM.118 
04DEM .L19 
040EM.50 
040EI'-1.51 
04 0 Et-1. 52 
04DEM.53 
0110EM.54 
040EM.55 

R13739AP.2 
OLIOEM.56 
DIIOEM.57 
0110EM.58 
04DEM.59 
040EM.60 



U/lllf f.1 
o v P t' I (1 Y D I, [) l r 

G 
6 U!r3(r(l() 
I Ulu()()() 02 1t 1t35 
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Block: D4DEM Qual ifier: D4DEM (5) 

*************************+ 
* 

L***************************************** 
* 

* .If-
StART 111 is sec t ion is the rna in loop fo r ttle ove r lay. * .If-

****************************************~******************************* 

START If-

I = 1 
R!MCB = 0 
R!GIVE. =-= A 
R DALQ 
R = MEMIO 
R = DCBQ 
R = DONEQ 
SIF (R!GIVE # 0) 

H = RELMEM, R!MCB # 0 
I = 0 
A = DSDI,DEM 
RKERN DGIVEUP 
P = STAR 1 

SELSE 
I = 0 
GET A,DCB@DA,R!%DCBQ 
P =-= START, A # 0 
GET A,DCB@DN,R!%DCBQ 
p = S T AH r, A # 0 
GET A,DCB@QU,R!%DCBQ 
P = START, A # 0 
R = QCIIECK 
P = START, A # 0 
PKERN ESWP 

SENDIF 

· I nit i a I i ze 
.Civeup flag 
· Process DAL sta r't queue 
.Move data 
.Process DCB quelle 
.Process DAL donE- queue 
· If time to giveup 

.Release memory 

.Qemon flag 

.Give up 

.»»> 0 

.Take it from the top 

.OAL start queue 
• If something there 
.CAL done queue 
• If something th~re 
.IJCB queue 
• If something there 
· Ctleck MEM I 0 queues 
.I,f something thE;re 
.AII done 

.««< 0 

DL'DEM.6; 
OLIDEM.63 
01IDEM.61, 
01, [) Ef>1. 65 
DIIDH1. 66 
OIIDEf>t. 67 
OII[)Ef.1. 68 
011 D Ef.1. 69 
DIIOHt. 7u 
[)IIOEM.71 
011DEM.72 
DII [) Er~.7 3 
DI'DEH.711 
011 0 Ef>t. 75 
OI,OEM. 76 

SIF 
01ID[t-l.77 
DII D Ef>1. 78 
011 f) EI·1. 79 
011 D [t.1. 80 
OIl J) Ef>1. 81 
0110EM.82 
[)/IOEM.83 
DLIOEI-!.84 
[)IIDEM.85 
0110EM.86 
DIIOEH.87 
OLI[)Er~. 88 
OIIOEf>1. 89 
DIIDEM.90 
OIIOEI~. 91 
0110[t~. 92 
D4DEt-l.93 

S[j·w IF 



OIIOLt>1 
Ove r I elY OIIDU-1 

61 
61 <macro> 
61~ <melcr-o> 
66 030461 021~ If:) 3 
70 <mac 1'0> 

76 <mClcro> 

111 I) <mac ro> 
111 <macro> 

1 14 010001 0241l 7 7 
116 n010llU 
117 <macro> 

1 1 7 <melcro> 

117 002000 OOOUl)O 
121 020l~61 02 11000 
123 <mac 1'0> 

125 n03UUO 
126 <mAcro> 

135 <lilaCI'D> 
1 lI() <Iliac 1'0> 

1')0 <macro> 
151 0201~51 (11 3() 111 137000 

/001./501 
1 '}5 <mac ro> 
1(1) <m<1C 1'0" 

1 t)5 <1Il<l C 1'0:' 

166 nn1()On 
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Block: 040EM Qual ifier: 040EM (6) 

************************************************************************ 
* 
* 
* 
* 

OONEQ This section processes the done queue for 
for al I channels. 

* 
* 
* 
* 

************************************************************************ 

OONEQ -tt 

ADDRESS R!QUE,OCB@ON,R!%OCBQ .DAL done queue address 
$UNr IL ((R!QUE) = 0) .Unti I queue empty 

R!OAL -= (R!QUE) .First on queue 
GET R!FNC,OL@FC,R!DAL .Function code 
$IF (R!FNC = OAF$WRBH),OR,(R!FNC = OAF$WBFR) 

.»»> 0 
. Internal fnc code GET A,DA@IFC,R!DAL 

$IF (A # IM$STAT) 

R!GIVE = 1 
EXIT 

$ENDIF 

. If first reply not sent 
.»»> 

.Giveup, let ICOM send it 

SENDIF 

1=0 
R!EO = R!qUE 
RkERN EOQU 
1=1 
$IF (0 # R!FNC & 0'20) 

.Queue address 

.Take first entr~ 

.Internal request, 

ADDRESS R!%W2,OA@DIO,R!OAL . Push/pop cel I 
POP R!%W2 .Pop the activity 

$ELSE . 

.««< 

.««< 0 

.»»> 0 

R = STA1, R!FNC # OAF$WRBH .Status to mainframe 

RELDAL R!DAL 
$ENOIF 

$END r I L 
EXIT 

.Release local OAL 

.««< 0 

D40EM.95 
D40H1. 96 
O/IOEM.97 
D/~OEM. 98 
Dl~OEM. 99 
Dl~OEM. 100 
D4DEM.l0l 
04DEf1. 102 
040EM.l03 
DI~OEt>1. 104 
OI~OH1. 105 
OI~DEM.l06 
040EM. 107 

$IF 
040EM. 108 

R 1 6 II 1 0 KA. 1 
$IF 

RI 6111 0 KA. 2 
R 16111 0 KA. 3 
R16410KA.4 

$ENOIF 
040EM.110 

$fNOIF 
040EM.l11 
OIIOEM.112 
DIIDEM.113 
011 OEM. 114 
OIIOEM.115 

$IF 
Ol.JOEr·1. 116 
OI.JOH1. 117 
040EM.118 
040EM.119 

040EM.120 
OlIDEM.121 

$FNDIF 
OlIOEM.122 
040Ef.1.123 
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*******************~******. 

* 
l************************~*************** 

~, 

* 
* 

[JAtQ: This section processes the DAL start queue for 
a I I cha nne Is. 

* 
* 
* 
* 

********************************************************~*************** 

DALQK-
ADDRESS H!QlIE,DCB@DA,R!%DCBQ .DAL start queue address 

NEXTDALH-

'H-

I = () 
R!ED = R!QUE 
RI\ERN [DQU 
R!DAI ::: R!EIl 
I = 1 
EXIT, A = n 
GET R!CIlAN,OL@CIlN,R!DAL 
R!DeB = R!CHAN - 0'20 + DCCB 

R!DCB = (I~!DCB) 
R ::: STR I P 

· Q\.leue add r>ess 
.T~ke first entry 
.DAL address 

.Queue empty 

.Channel 
· DCB ce I I 

· DeB add ress 
.Get DAL parameters 

Check for a contiguous request. 

P = QOAL, U # R!FNC & 0'20 

GEl R! SCO, DK@DL 1, R! DCB 
SIF (A#O) 

GET A,DI@FC,R!SCO 
P ~ QDAI, A # R!FNC 
GET A,DI@DIA,R!SCO 
P = QDAL, A # R!DIA 
Gll A,DL@SUB,R!SCO 
P = QDAL, A # R!SUB 
GFT A,DI@lM,R!SCU 
P :c QDAL, A # R! 1M 
GLT H!%W1,DL@UNT,R!SCO 
GEl H!%W2,DI@CYL,R!SCO 
GEl R!%W3,LH@HEO,R!SCO 
GE T R! %\--111 , DI@SEC, R! SCO 
GEl H!%W5,DL@T01,H!SCO 

.If internal request 

.Last DAL on queue 
· If previolls request 

.Function code 
· It m i sma tell 
.Diagnostic flag 
· If mi smatctl 
· S~lb fllnct i on code, 
· If mismatch . 
· T<1 rget memory 
· If mi smatch 
.Unit 
.C:,'I inder 
.!lGad group 
.S0ctor 
· T~:>ta I sec to rs 

.»»> 0 

DIIDEt-1.12. 
DI1D[H.126 
D11DEr-1. 127 
DLIDEH.128 
DIIDU-1.12<) 
OIIDEH.13U 
DIID[M. 131 
DIIDEH.132 
D/l DUo1. 133 
DIIDnl.134 
DIIDEM. 135 
DllDEH.136 
DIIDEH. 137 
[)IIDEH.138 
DllDEr-1.139 
DllDEM.lI40 
OIIDU'1. 1 Lll 
OLlDEH. 1 Ll2 

D II D [H. 1/1 3 
OIID[t-1. lllLI 
04DEH.1 115 
DIIDEH.1 116 
DL1DEM.1I17 
O/-IDEM.1LI8 

DllDEf'-1. 149 
DLIDEH. 150 

S IF 
OIIDEt-1. 151 
DIIDEf'-I. 152 
DIIDEt-1.153 
OIIDEM. 15 /1 
DIIDUo1. 155 
DIIDEM.156 
[)IIDEM.157 
011 DEt-1. 158 
DLI [)EM. 159 
OLIOEH.160 
OLID[H.161 
OIIDEM.162 
D4DEM.163 
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OVP ,'I ay DIIDEM 

33 11 02C)/126 0221127 02111t26 
337 <mac 1'0" 

3112 0201,26 O?3 /,73 n~~/11126 

3 /~~ 026425 
31t() <1Il<lr.ro> 

351 010000 02 1,/,25 
3~) 3 0264211 
3511 <mac 1'0> 

3511 <m[lcro> 
355 <macro> 
3'S6 02ll~) 11 013UO,l 102321 
361 <macro> 
367 023474 103311 
371 <macro> 
376 023475 103302 
IWO <rn[l c ro> 
110 5 023511 103273 
L,07 <macro> 
1115 <mac 1"'0> 
1122 <rn[lcro> 
1131 <",(lC "0> 

* 
Li3 7 020512 023000 103213 
Ljli2 020 L,51 011001 U24410 

010000 023410 102205 
450 <rn(lcro> 
11~)6 041000 0130U2 100171t 
1161 0201,66 023 1123 103171 
11611 0201,113 023 /,24 1U3166 
',67 ()201, lt ll 023 /,25 I()0163 
117? <m;lC 1'0> 

5()/1 07015U 
5W) <rn<lcro> 

51;5 010U()() O?lllllll 

5U7 0245U7 
r) 1 () <rn(lcro> 
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Block: D4DEM Quai ifier: DltDEM (8) 

R! %\-111 :-::- R! %WII + R! %W5 
$UNTIL (R!%W4 < R!SPT) 

R!%W4 = R!%W4 - R!SPT 
R!%W3 = R!%W3 + 1 

.Calculate ending address 

$ I F (A = R! T PC ) 

R!%W3 0 
R!%W2 = RI%W2 + 1 

$ENDIF 

$ENDTIL 
$ELSE 

.Decrement 

.Next track 
· If end of cyl ind~r 

.Reset 

.Next cyl inder 

· If only request 

.»»> 1 

.««< 1 

P = QDAL, R!TM = TM$BMR 
GEl A,DK@DIA,R!DCB 

· If BMR, don't use read ahead 
.Diagnostic mode flag 

P = QDAL, A # RIOIA .If mismatch 
GET A,DK@SUB,RIDCB .Read/write subfunction 
P = QDAL, A # R!SUB 
GET A,DK@fM,RIDCB 
P = QDAL, A # R!TM 
GET R!%Wl,DK@RAU,R!DCB 
GET R!%W2,DK@RAC,R!DCB 
GET R!%W3,DK@RAH,RIDCB 
GET R!%W4,DK@RAS,R!DCB 

· If not the same 
· Ta rge t memo ry 
· If m i sma tch 
.Unit 
.CYI inder 
· H~ad group 
· Secto r 

Check for match on other than th~ first read ahead sector. 

P = NODICE, R!TMP # R!%MYID . If remote path 
P = NODICE, 0 = R!FNC & 1 .If write 

GET R!%W5,DK@RAD,R!DCB .Read aheads done 
P NODICE, A < 2 .Not enough to check 
P = NOD ICE, R! UN I T # R! %W1 . WI~ong un i t 
P = NODleE, R!CYL # R!%W2 .Wrong cyl inder 
P = NODICE, R!HED < R!%W3 .Wrong head 
$IF (R!HEO = R!%W3),AND,(R!SEC'<= R!%W4) .Check sector 

P :-: NODleE 
$ENDIF 

H!fLG = 0 
R! LEN = A 
SUN TIL (R! LEN 

.»»> 

.««< 
· 1.1 it i a I i ze fo r sea rch 

R!%W5),OR,(R!FLG # 0) .Find m~tch 

DltDEM.1611 
D4DEM.165 
D110Er-1.166 
DIIDEM.167 
DIIDEM.168 

$Ir 
D4DEM.169 
01tUEM.170 
D4DEM. 1 n 

SENDIF 
D4DE,..1. 172 
DltDEM. t 73 
DIIDEr-1.174 
DIIDEM.175 
DIIDEM.176 
DIIOEf-1.177 
DLIDEf-1.178 
DI~DEM.179 
DIIDEM.180 
D4DEM. 181 
DIIDEM.182 
D4DEM.183 
D4DEM.184 
DIIDEM.185 
D4DEM.186 
DIIDEM.187 
DlIDEM.188 
D4DEM.189 

DLIDEM.190 
D4DEM.191 
DIIDEr-1. 192 
DIIDEM.193 
D4DEM. 19 LI 
D4DEM.195 

SIF 
DLIDEM.196 
D4DEM.197 

SENDIF 
DIIDEM.198 
D4DH1. 199 
D4DEM.200 
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H! %Wll= R! %WII 
$1 F (A =: H! SPT ) 

R!%W4 0 
R!%W3 = R!%W3 + 1 

$fNDlf 

· Next sector 
.Ct18ck head switch 

· First sector 
.Next head 

.»»> 1 

.««< 
$Ir (H!%W3 = H!HED),AND,(R!%WII = R!SEC) 

R! fLG = 1 
$fNDIF 

H!LEN = R!LEN + 
$ENDTIL 
P = QDAL, H!FLG 0 
1=0 
PUT R!IIED,DK@RAH,R!DCB 
PUT H!SEC,DK@RAS,R!DCB 
rLDSUB R!lEN,DK@RAD,R!DCB 
GET R! NllM, DI<'@CNT , R! DCB 
GET A,DK@BIO,R!DCB 
R!BPIR = A + R!LEN 
R!BPTR = R!BPTR - R!NUM, 

PUT R!BPTR,DK@BIO,R!DCB 
$ENDIF 

-1+ 

P QDAL, H!%W1 # R!UNIT 
P QDAI, R!%W2 # R!CYL 
P QDAL, R!%\-J3 # R!HED 
P QDAL, R!%WI~ # R!SEC 
STORE 1,OL@CON,R!DAL 
-1+ 

I := () 

A[)OIH SS R! Ell, DK@DLO, R! DCB 
R!E/l- R!DAt. 
HKERN [NQll 

A 

.»»> 
.M'Hctl found 

.««< 
.Count sec to r d i ffe rence 

· If no match 

.Adjust read aheat;i add ress 

.Adjust read ahead count 
· N~lmtJe r of MaS bu ffe rs 
.Adjust pointer to next R.A. 

>= H!NUM .Check wr'ap 

.««< 0 

· I ," m i sma tch 

.Set continuation; flag 

.oeB DAL queue 

.Entry 

.Queue it 
GET R!rLG,OK@ACT,R!OCB 
P = ABORTRA, U # R!FNC 

.Channel activity 
& 0'20 .I'lternal request 

Ol1DEt-1.2U 
()I~ OEM. 20~ 

$IF 
Dl l[)EM.2CJ3 
011 D E H • 20 l-l 
DIIDEM. 2()~) 

SEND IF 
0IlDEr"1.206 

$IF 
OlIOEM.207 
D11DEM.208 

$tND IF 
DII DEt-L 2U9 
DII DEr·1. 21 0 
OIIDEM.211 
DIIDEI-1.212 
011 DEfv1. 213 
DIIDEM.21L1 
D II 0 E t"1 . 2 1 5 
DIIDEM.216 
011DEM,217 
DIIDEH.218 
D4DEt-1. 219 

040E'''1.220 
011DEM.221 

$END IF 
D'IOEM,222 
OlIOEr"1.223 
DIIDEM.22Il 
OI~OE.M. 225 
01IDEt-1.226 
DIIDEM.227 
Dl~DEM. 228 
01lDEH.229 
OI~OEM. 230 
0110EI'1.231 
DIIDEt-1. 232 
DIIDHL 233 
04DEM.234 



OljUU" 
OVp.r'IClY DIIDEM 

* 
7?3 <mAcro> 

733 0204111 013()O2 127000 
/001321 

737 <macro> 
7114 107552 
7115 <metC 1'0> 
752 02114 117 
753 077000 /00727 11 
755 0770UO /006732 
1:>7 <macro> 
7{\11 <mClcro> 

771 <OleiC 1'0> 
776 <macro> 

10n3 <HlRer'o> 

1013 <macro> 
1021 106627 
1022 <mRcro> 
1027 077000 /007565 
1031 <rna C ro> 
10112 <ma c 1'0> 

lOll? <mRC ro> 

* 
1UI,2 <macro> 
1 () ~II <rnRcro> 
1 n()? <mac 1'0> 

lUlU <lJIllCro> 
lU76 107704 
10 n <macro> 
1 lOr) <mileI'O> 

11 ()l <met C r'o > 
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Block: D4DEM Quat ifier: D4DEM (10) 

Write request processing. 

$IF (0 = R!FNC & 1) · If wr'i te request 
.»»> 0 

P ABORTRA, R!FLG # DK$WRIT .Abort read aheads 

GEl A,DKS@CR,R!DCB 
P = NEXTDAL, A # 0 
GET R!DAL,OK@DLO,R!DCB 
H!Sel = A 
R = DALPAR 
R = FILL 
GET R!DAL,DK@DL1,R!DCB 
$1 F (R! DAL = (R! SCl ) ) 

GET R!%W2,DL@TOT,R!SC1 
GEl R!%W3,DL@DON,R!SC1 
$IF (1 = R!%W2 - R!%W3) 

.Cr'eate error recovery flag 
· If error detected 
.First on queue 
· Save 
.Get parameters 
· En SlI re I oca I bllffe rs are ful I 
.New DAL 
· I f next in line 

.Total 

.Done 

.»»> 

· If writing last $ector 
.»»> 2 

GET A,DL@CON,R!DAL .C9nnect flag 
P = NEXfDAL, A = 0 .Not contiguous 
GET R!ENTRY,DK@CLB,R!DCB .Current buffer descriptor 
R = NEXTBUF .Next 
STORE 1,LB@CP,R!ENTRY .Set continue pen~ing 

$ENDIF 
.««< 2 

$ENDIF 
.««< 

Read reqllest processing. 

$ELSEIF (R!FLG -= O),OR,(O # R!FLG & 0'10
'
1) .Idle, rise, or RA. 

GfT R!SCO,DK@RAD,R!DCB .Read aheads done 
$IF (R!FLG = DK$RAHD),OR,(R!SCO # 0) . If some to check 

.>::<»> 1 
GEr A,DK@INV,R!DCB 
P = NEX1DAL, A # 0 
GET A,DL@CON,R!OAL 
$IF (A= 0) 

STORE 1,DK@INV,R!OCB 

~ I~val id data flag 
· If read ahead data inval id 
.Continue flag 
· If no match 

.»»> 2 
· Inval idate the read ahead data 

·D4DEM.235 
DIlDO.,. 236 
DIID01. 237 
D4DEM.238 

$IF 
D4DEM.239 

DIIDEN.2110 
OIIDEM.2lI1 
Dl1DEM.2112 
OIIDEM.2lI3 
OlIDEN.244 
DI~DEM. 2 115 
DIIDEM.2LI6 
D4DEM.2LI7 

$IF 
DIIDEM.2118 
D4DE~1. 21-19 
D4DEM.250 

$IF 
DI·IDEM.251 
DIIDEM.252 
D4DEM.253 
DLIDEM.254 
DlIDEM.255 
D4DEM.256 

$ENDIF 
DIIDEM.257 

$ENDIF 
D4DEI".258 
DlIDEM.259 
DIIDEr".260 
DIIDEN.261 
DlIDO".262 
DIWEN.263 

$IF 
D4DH1. 264 
DlIDEM.265 
DIIDEM.266 
DIIDEM.267 

$IF 
D4DEM.268 



[)IIUlf.1 

()\'{~ I' I Cly I1Ii1H r-I 

112(, 
11;' 1 

11;::1 
1 1~? 
111,U 
11(1) 

11 (() 

1211 
1~) 1 G 
l?;' 1 

1 ?;' I 

121nJ 
1 ?113 
12LI ~) 
12(l!} 
1 ~~ l4 
1 1/)1 

1 3() 1 
13()6 
13: 2 
13 ,7 

13: 7 

131 7 

1 )1 i 

1 :L~ 1 
1);:'1 

13) (' 
1)',1 .~ 

1')11') 

()702Ul 
<IlIClC 1'0' 

<-lIlilel'l)'> 
<lIlilC 10:> 
<iliac 1'0> 

<IIl(lCIO> 

<lilac 10> 
<iliac /'(» 

<-maclo> 
<III;~C 1'0'> 

'-:IIICI C 1'0'> 

U20llll') ()2211~U 

() 770U!) 1()(11?~') 

<iliac 1'0> 
<rna c 1'0> 
<macro> 
<macIo> 

<111,1 C ru> 
<lilac 10> 
<macr'o> 
<-Iliac 1'0> 

<[lWCI'O' 

<1ti;lC 1'0'> 

()7')()()() II)(}() 11? 

'lila c 10,' 
<' IlI;:lC /11" 

1I1')()()() IO()!ll!? 

112 l111l1S 

-II-

ABORTRA 

lOP APML 2.1(U5/15/87) OT/06/87 11:5~j:56 
Block: DIIDEM Qua Ii fier: D4DEM 

P -:c ABORIRA 
SFNDIF 

.Abort read aheads 

.««< 2 
MINIMUM R!NUM,(R!SCO,R!TOTALJ .Number to steal 
FIDADD R!NUM,DK@SRA,R!DCB .Successful R.A. 's 
FLDSUB H!NU"',DK@RAD,R!DCB .Decrement number done 
PUl H! Nllf'.', DL@RAC, R! DAL . ReCld ahead count 
pur H!NllM,DL@HAT,R!DAL .ReCld ahead total 
Pill R!NUN,DL@DON,R!DAL .Sectors done , 
PU r R! NUr." DL@SEQ, R! DAL • MEM I a sequence numbe r 
SIF (R!NUN = R!TOTAL) . ,~ request complete 

.»»> 2 
SIF (R!FLG = DKSRAHD),OR,(H!SCO > R!TOTAL) .Some left 

.»»> 3 
R!SEC = R!SEC + R!TOTAL 
H == CALC .Calculate new stClrt 
PUT H!SEC,DK@RAS,R!DCB .Save address 
PLJr R!HED,DK@RAH,R!DCB 
pur R!CYL,DK@RAC,R!DCB 

SENDIF 
.««< 3 

SELSFIF (R!FLG = DKSRAHD) .If reading atlead now 
STORE O,DKF@RA,R!DCB .Clear read Clhead flag 
STORE 1,DKF@RD,R!DCB .S~t read flag 

SENDIF 
.««< 2 

SENDIF 

SENDIF 
.««< 

.««< 0 
P == NEX1DAL .Next 

Abort the read ahead process. 

-II-

Sir (R!FLG::c· O),OH,(O # R!FLG & J'1(11) .Idle, rise, or R.A. 
.»»> 0 

s raRE 1, DI,@AlH, R! DCB 
SENDIF 

P == NfXTDAL 

.Sat Clbort flag 

.««< 0 
.Next 

PClge 1~52 
( 1 1 ) 

DllDEM.26 
D4DEM.270 

SENDIF 
DIIDEM.271 
DLIDH1. 272 
DIIDEr-1. 273 
DIID[f".274 
DIIDU-1.275 
DIID[H.276 
DIIDEM.277 
OLI D [f-1 . 278 

SIF 
DLtDEM.279 

S IF 
Dil DH'. 280 
DII DE,.,. 281 
DIIDEM.2B2 
o LID U-1 .28:3 
011 DH1. 28 11 
D4DE,.1. 2B:) 

SENOIF 
DII DlH. 286 
[)II OEM. 287 
DLIDH1. 288 
D4DEM.289 

SENDIF 
DI~DEM. 290 

SENDIF 
D4DEM.291 

SENDIF 
DII OEM. 292 
DIIDEM.293 
DIIDEt-1.294 
Dit DE",. 295 
DII DE,.1. 296 
Dli DEr-1. 297 

SIF 
D4DEM.298 
DlIDEM.299 

SENDIF 
D4DEM.300 



lJllDfI·l 
Ove I' I (lY [)IIDLH 

13 115 
1345 

1 31j 7 
13117 

1353 
1355 
13 r j{) 

1356 
136(J 
1362 
13611 
1311 
1 3Z 3 

1376 
lllf) 3 

1111)3 
llllU 
111: 7 
111 ~~6 
111?7 
11\3!) 
111S(; 

010000 024 113() 

<mac 1'0> 

01 (lUU1 0211 1177 
001000 

(mac 1'0> 

<ru8CI'O> 
1 () 3 002 00 H)OO 
002000 OO()()O() 

<macro> 
<mac 1'0> 
<rnClCIO> 

<macro> 
<milcro> 

<nw c 10 > 
<Hl8C 1'0> 
<111.1 C ro--' 

003()OU 
026 1130 

<-:ruacro> 
<lIIil('IO-" 

lOP APML 2.1(05/15/87) 07/J6/87 11:55:56 
Block: DIIDEM Qua I ifier: D4DEM 

*********~****~********************************************************* 

* * * DCBQ lilis section processes, the DCB's on the DCB queue. * 
* It starts disk I/O for new requests, * 
* re-enables channels waiting for resources, * 
* cI'eates the error recovery activity, * 
* and transfers read ahead and write behind data. * 
* * 
************************************************************************ 

DCBQ * 
R!NUMDONE = 0 

* Take the next DCB off queue. 

NEXT * 
SIF (R!NUMDONE >= D4D$LIM) 

R!GIVE = 1 
EXIT 

$ENDIF 

GET R!DCB,DCB@QU,R!%DCBQ 
EXIT, A = 0 
I = 0 
GET R!%Wl,DK@LNK,R!DCB 
PUT R!%Wl,DCB@QU,R!%DCBQ 
$IF (R!%W1 = 0) 

STORE O,DCB@QL,R!%DCBQ 
$ENDIF 

STORE O,DK@LNK,R!DCB 
GET R!RfL,DKS@UR,R!OCB 
STORE O,DKS@UR,R!DCB 
I = 1 
R!NUMDONE = R!NUMOONE + 
GET R!CHAN,DK@CHN,R!OCB 
GEl R!TYPE,OK@TYP,R!OCB 

· I nit i a I i ze 

· If time to giveup control 

.S~t giveup flag, 

.Next DCB on queue 
· I f none 

.PJinter to next 

.Set new head 
· I f queue empty 

.C,lear ta i I 

· CI ea r link 
.Unit release flag 
.C'lear it 

.»»> 0 

.««< 0 

.»»> 0 

.««< 0 

· Increment number done 
.Chnnnel number 
.O~vice type 

* Create the error recovery act ivi ty. 

Page 1453 
( 12) 

DIIOEM.302 
011DEM.303 
01tDEM.304 
D40EN.305 
DLIDEM.306 
DII 0 HI. 307 
DIIOEI'1. 308 
D40EM.309 
04DEN.310 
011 o HI. 311 
OLIDEM.312 
DIIDEN.313 
DIIDEI'1. 314 
DltDEM.315 
D4DEN.316 
D4DEM.317 
D110EM.318 

SIF 
D4DEM.319 
0110EM.32U 
D40EM.321 

SENOIF 
DIIDEM.322 
D4DH1. 323 
DIIDEM.324 
DIIDEM.325 
DIIDEM.326 
DIIDEM.327 

SIF 
D40EN.328 
DLIDEM.329 

$ENDIF 
DLtDEM. 3 ~O 

R13739AP.3 
R13739AP.4 

DLtDEM.331 
DIIDEM.332 
D4DEN.333 
011 o HI. 334 
DLIDEM.335 
D4DEM.336 
DIIDEM.337 



tlIIDII-' 
nvl' t' 1,1:-" Oil [) I '-' 

11111 
111';~ 

111',11 

l l j(,U 

111(; 3 
11111,) 
11113 
1 Ij(l 3 
1 I) ( I(i 

I') I I i 
II) 11 

fJ 11 
1 I) ~; 1 

1'),:,11 
1',1/:_' 
1 I) 1,1 1 
1 ' )1,,;' 

1 JI .. ? 
1 r) C', 1-) 

1 1)',h 
1 Ij (, II 

1 ')66 
1 J i I) 

1 (i(I;' 

1111":'; 
H)I I') 
1 () II ( 

161 J ( 

1 ()I) 1 
1(,11 

<maclo> 
<rn;1c 1'1)" 

"-flld c 1'0" 

() lllU()lI / lJI In()( r() U?III~2It 
<1Il,IC)'(» 

() 11H)(1l1 /()(IW)(){) ()?11424 
<III,ICI'O> 

U 111l)( III /un(H)(rn ()?lllt2Lt 
<,macro> 

<IIIClC 1'0> 
·c 1lI;~ C I'O~' 

<1II(1C 1'0,> 

<III,le 1'0'> 

<mJCI'o> 
<fllde 1'0'" 

1I712U2 
.:'ITI(JC r'o'-

<1TI;1C)'()" 

1072(1{) 

<nl;1CIO> 
</1\1;1(,10> 

<,IIwe 1'0> 

<rnl'tCl'o> 
l(1211l1C) 
II 1 lU()(1 / ()( 17 ;.'1/ I 
I I 1/ I l()() II II )11) ')( I 

- fII;1( ~ I () 

lOGO 
()( 1;!(IUU (/()(I( 11)( I 

'1lI;IC r'(» 

101' AI'ML 2.1(()5/15/B-/) 01/06/87 11:~)5:~6 Page 1~51t 
Block: Of IDEM Qualifier: DltDEM (13) 

GEl A,OKS@CR,R!DC, 
$Ir (A 1/ 0) 

$IF (R!TYPE = OSK$(039) 

H!%H2 = O$D3ERR 

.Create flog 
· If se t 

· If 0039 
.»»> () 

.»»> 

$ELSE IF (R! TYPE = DSK$DDIH)) . It' OD4U 
R! %H2 ,:: O$OIIOERR 

$ElSEIF (R! rYPE = DSK$D049),OR,(R!TYPE = OSK$~050) 
R!%W2 ~ 0$D4ERR , 

$ELSE 
SPUN r IF COOE= PT$DEV • I , I ega I dev i ce type 

$ENDIF 
.««< 

CREATE R!%W2,(R!CHAN,R!OCB),PR1=O,TYPE=NUMBER: 
$PUNTI~ (A 1/ 0) .If can't create 
STORE I,DKF@LR,R!OCB .S~t error recovery flag 
SIORE O,OKS@CR,R!OCB .Clear create fla~ 
P ,cc NEXT 

$END I r 

GET A,DKF@ER,R!OCB 
P =- NEXT, A 1/ 0 

.««< 0 
• Err'or r'ecovery flag 
· It recovering no~ 

Re-enable 0 chonnel waiting for resources. 

GET A,OKS@RS,R!DCB 
$IF (A # 0) 

SlORE O,OhS@RS,R!OCB 
GET R!DAL,OK@DLO,R!OCB 
P = lOGO, A = 0 
H cc. STRIP 
H= INIIB 

$END II 

keep tile I/O go i ng . 

* 
I U 
GET A, O[-.,@SRV, fU nCB 

.Wi;liting for resource flag 
· I f set 

.Clear flag 

.MDAL address 

.»»> 0 

• I f a I ready taken ca re of 
.G~t MDAL paramet~rs 
.Start I/O to disk 

.««< 0 

· A I I s e rv ice f I a g s 

DI~O[f". 33 
011 [H]". 3 3 0 

$1 I' 
01IDEt-I.3 IHJ 

$11' 
OLI DEt". 3111 

H13739AP.5 
R13739AP.6 

DIIDU".3 112 
OIIDU1. 3113 
Ol10EM.3 1111 
0110Et-l.3 115 
0110E"'.3 116 

$ENOIF 
DIIDEM.3 117 
OI~D[I·1. 3118 
D II [) EM. 3 II 9 
[)II[)[H.350 
011 D E H . 3 5 1 
DIIOEM.352 

$END I r 
DlIOEM.353 
011 DEl'I. 35 LI 
OlIDEt·1. 355 
OIIOEM.356 
011 D EI'1. 3~) 7 
011 DEl'I. 358 
D40EM.359 

$IF 
Dlt OEt-1. 360 
DIIDEr".361 
011DEM.362 
Oil DEt". 3(~ 3 
011 OEM. 3611 
OIIOEI'1. 36:) 

$END I I' 
Dlt nEt-I. 366 
0110E"'.367 
OlIDEM.368 
OIIDEt,1. 369 
D4DHI. 370 
OtIDEM.371 



[)I,LJll'1 
Ovel'IClY [)I,O[I'1 

16:6 107247 
16: I <iliac 1'0> 
16?1, <rna c 1'0> 

16?6 <Iliac 1'0" 

1.632 o 7700n /OO721l7 

163 11 <1Tl8 C ro> 

161,11 <iliac 1'0> 

16 L,7 077000 /n016()~) 
1651 <macro> 

1651 <fT18C fa> 

16 r? 1 <macro> 

1660 020 L,51 011()O1 
16()? <rna C ro> 

16611 0201152 023 1150 126000 
/002062 

10,0 <macro> 

16/U <rnFlCI'O> 

16/3 <rn8cro> 
17nl, 071335 
1 70') <rn;lcro" 

11()5 <IIWC ro> 
1713 <m(lcro" 

1 7;.':1 <10(1 C r'o 
1730 <rnacro 
17311 <I1I(1CIO 

lOP APML 2.1(05/15/87) 07/06/87 11:55:56 Page ~55 
Block: D40EM Qualifier: D4DEM (111) 

P = NEXT, A # 0 
GET R!OAL,DK@DLO,R!DCB 
GET R!FLG,DK@ACT,R!DCB 
SIF (R!DAL # 0) 

R = STRIP 

· If service requested 
.Current MOAL 
.Channel activity 
· If something there 

.»»> 0 
.Get parameters from MDAL 

-II. Check fat' useful read ahead data. 

S IF (R! FNC DAFSREAD),AND,(R!TMP # R!%MYID) 

SIF (R!SEQ # 0) 

R = SENDTR 
SENDIF 

SENDIF 

SIF (R!FLG = O),OR,(R!FLG 

A = R!FNC & 1 
SI F (A # 0) 

P = READAH, R!DONE 

SENDIF 

.»»> 1 
· If pa rt of request camp I ete 

.»»> 2 
.Send DTR to BIOP 

.««< 2 

.««< 
DK$RAHD) . If id Ie or R.A . 

.»»> 

· If read request 
.»»> 2 

R!TOTAL . If request done 

.««< 2 

Abort read aheads, if necessary. 

SIF (R!FLG # 0) 

STORE 1,DK@ABT,R!OCB 
P = NEXT 

SENOIF 

· If read aheads active 
.»»> 2 

.Set abort flag 

.««< 2 
GET R!%Wl,DI(@RAD,R!DCB .Read aheads done' 
SIF (R!%W1 # O),AND,(R!WBC = 0) . If R.A. abort needed 

.»»> 2 
GEl R!LOCAL,DK@CLB,R!DCB .Current local buffer 
GEl A,DK@FLB,R!OCB .First local buffer 
SIF(A=R!LOCAL) .Iffirst 

OL'DEM.372 
OIIDEM.373 
DlIDEfv1. 374 
DIIDEM. 375 

SIF 
DLIOEM.376 
OI,OEM.377 
OIIDEM.378 
Ol'DEM.379 
OIIOEM.380 

S IF 
04DEM.381 

SIF 
OIIDEM.382 
D40EM.383 

SENDIF 
04DEM.384 

SENDIF 
OlIOEM.385 

SIF 
011 OEM. 386 
OI~DEM. 387 

SIF 
Ol'DEM.388 

040EM.389 
SENOIF 

Ol'DEM.390 
04DH1.391 
011 OEM. 392 
04DEM.393 

Sir 
04DEM.394 
OIIDEM.395 
04DEM.396 

SENDIF 
OIIDEM.397 
D4DEM.398 

SIF 
OIIDEM.399 
OlJDEM.400 
04DEM.401 



[)/111i r·' 
(lv('rl<lY 1l/,1)I ro: 

1 /.) i <'111,1t: 10'· 
1 1/111 <m;l C 1'0 '> 

1 711 Ii (I?Wi(16 n 13()(16 ( 1;>4506 
17"1(1 ':,III<IC 1"0' 

1 i')l) <.fII(l C Ill" 

1 /'1 ') 12 j'(1(J( I /UU2~)lJ;:> 
1 (') i () 2 1I ') 1 ;' ()?lllllj(l 
1 7 () 1 <111,'1 C I'(l' 

1 7lU (17711()(1 /(lUII')6~! 

1 7 i? 126(l1l() /(I(I?') 17 
1 1 III <m;lero" 
Clt)():) 1I2011() ') ();>111163 
2(1(;1) lIlllIllll /U()l1155 
?(II, ( 11201111ll 02 11") 12 
21111 <rn;lc 1'0" 

2111 1 <m,lcr-u'> 

2{1;'1) <1JI<lCIO> 

(:'0;: I U77t1{){) /OU3{)1'J 
?() 1 (1{)2U()(j O()(H}()(I 
2(IH <m,IC 10 '> 

211 1, I I 1Il61171 
?(l111 1)2(111') 1 (Ill un 1 
2U I,3 1031111 
;>()/ill () 11(1(J() /()(II? III 
?()I,() (17()?U J

) 

;~()/I i <llltle n,> 

2()'; II n 71 ~)(If) 
2(1,)r) <f1ItlC I'O~' 

;?( It)? REAOAH -II-

;'11(-,,' 11;'(1/1('" lIIG')1 11 
;>11(,/1 ();) (I'i 1 ;' ()~' -) () 1 I (l 1 111') 11 
?(IL I I) 7 (\ I () (l / (I(lll'){)? 
;'1) /1 u2u l163 (I;!) 116 r) 1 (1;>IW7 
ell {II U2()II()3 II?II'I~' 3 
;'( I / (, tl7 {(IUf) / I I( II, /1(, 
? J()I I 'rlt;lClf) , 

lOP Al'r'1L;:>. 1 (O'.i/ 1 1>/81) () 1/06/87 11: ~)I): 5() Paye 1156 
Block: 040EM Qua,ifier: DI.OU~ (15) 

.»»> 3 
eEl R!LOCAI,LlK@LLB,R!OCB .Wrap to last 

SElSF 
R!lOCAL = R!LOCAL - LB@LL .Back up one 

SENOlf 

GEl A,LB@fUL,R!LOCAL 
P = REQUEUE, A # 0 
R!OlR= R!TMP 
GEl R!lMP,OK@lMP,R!OCB 
R = HfAOMCB 
P -= WIIOA, A = 0 
SIORE O,OK@RAO,R!OCB 
R!BPTH = R!OPlR 
R -= WHITB 
H! IMP = H!OTR 

SENDI!' 

srOHE U,UK@ABf,R!OCB 
STOHE O,OK@INV,R!OCB 
R = INITA 
I = () 
GEf R!OAL,OK@OLO,R!OCB 
P NEXT, A 0 
A H!FNC & 1 
P = REAUAH, A # 0 
R = DAL PAR 
P -= WR 11 EBI! 

SU SE IF (R! FLG OKSRLSE) 
P = Nf Xl 

SELSEIF (R!FLG OKSREAO) 

.Buffer full flag 
• If da ta s til I the re 
• SCtve reg i ster 
· lOP with path to TM 
.ReCld in MCB 
• II' no local memory 

. ««< 3 

· I nd i ca te R. A. 's gone 
.Set BIOP pointer 
.Update BIOP part of MCB 
.Restore register 

.««< 2 
.C:ear R.A. abort flag 
.C:ear invalid data flag 
· In it i a te I/O 

.Restore register 
• If OAL has gone away 

.Process read aheads 

.Restore parameters 

.Check for write-behind 
· If release in progress 
.Wait for release completion 
• If reading 

1 ra ns fe r' nex tread <1tJead secto r. 

P NfXl, R!WBC = () . If nOlle 
I' - N[XI, H!TMP # IU%t-1YI0 .If P<1ttl not in tilis lOP 
R HEADt-1CB • Read in NCB 
P HEQUELJE, R!BPTR = R!OPfH • If d<1tCl not in MOS yet 
H ! % H 1 ''C f{! B P T H • 0 r' f set to b u f fer 
R ~ GlTMOS .Get MOS buffer address 
G[ I R! seo, DI@HAT, R! OAt • lota I R. A. 's for request 

S I F 
011 DE t-1 • II () 2 
D II 0 Ef~ . 110 3 
DIH)EH.IIOll 
OI.OEH.IW~ 

SENOIF 
DltDEM.1106 
OIIDEM.III)T 
OLIOE!'-1. 1108 
OIIOEN .1109 
DI1[)Hl. 111 '0 
[) 'I D [ H . 111 1 
OIIlJfH. 1.12 
OI.DEH. It 13 
0/1DEH.111/t 
OI.OEH. It 15 
040E!'-I.1116 

SEND IF 
DII [)EI~. 111 7 
01IDEr-1.418 
0110Er-1.1119 

R13739(;A.1 
0110EM.1120 

R13739GA.2 
R13 739GA. 3 
R13739GA.lt 

04[)Et-l. Lt2 3 
OLI[)Er-1.112 11 
DI~[)EM. 425 
OLIDEI·'. LI26 
01.[)EH.I.27 
Dlt 0 EI'1. 1128 
Olt [) Et-1. 1129 
[)Lt[)EI~. LI30 
011 DE !'-1. /131 
OLIDE!'-1. IJ32 
DIIDE!'-1. 1133 
04DEM.113 11 
OIIOEH. L.35 
01ID[H.1136 
OIIDEt-1. 113 7 
OIIDEM. L.38 



DII Df t-1 
Overlay OllDf N 

21U6 
2111 
2113 
2115 

2120 
2122 
2123 
2125 

2125 

2136 
21 113 

2151 
2154 
2156 

2156 

2156 
2160 
22U3 
22U5 
2207 
2216 

2'224 
2233 
2236 
22 l ,0 
22112 
2252 

2?')2 

22~3 
2253 
22r~() 

0204116 023 1160 
010001 02 LI470 
077000 /005120 

<melC 1'0> 

()'20000 02 l l LI2 l1 
<m8cro> 

02(1000 02114211 
<rnllcr-o> 

<macro> 

<mac 1'0> 
<macro> 

0204 116 023 1160 
077000 /010453 

<m<lcro> 

<macro> 

077000 /010061 
<m':l c 1'0> 

102002 001000 
002000 nnonoo 

<macro> 
<macro> 

<macr'o> 
<mac ro> 
<rn8cro> 

()7700n /00l,50 1 
<rna c r'o> 
<mel C r'o> 

<rn<lcro> 

010()()n 033 1133 
n 7 7 ()( )() /0 n 67 32 

11211447 

1124425 

"* 

HRITEBH 
102056 

lOP APML 2.1(05/15/87) 07/06/87 11:55:56 Page 457 
Block: D4DEM Qual ifier: D4DEM (16) 

R!SCl = R!SCO - R!WBC 
R!CODE = FS$OUT 
R = r-10VE I T 

.Next sector to do 
· D i rec t ion 
· T,'ansfer read ahead 

$IF (R!TM = TM$CMEM) · If ta rget is Cent;ra I memory 
.»»> 2 

R!%H2 
$ELSE 

R!%W2 
$ENDIF 

R!%HISPBUF 

R!%SSDBUF 

· Tr'-ansfer buffer 

.SSD transfer buffer 

$IF ((BNFLG) # 0),AND,(R!%W2 # 0) . If enabled 
.««< 2 

GET R!%Wl,DL@BNC,R!OAL 
$IF (0 # A > 0'15) 

.»»> 2 
.Block check flag and number 
· I f requested 

.»»> 3 
R!%W3 = R!SCO - R!WBC .Sector offset 
R = BLCK1 .Check block 

$ENDIF 
.««< 3 

$ENDIF 

R = ACTOEM 
FLOSUB 1,DL@RAC,R!DAL 
EXIT, A # 0 

.««< 2 
.P~t OCB back on queue 
.Oecrement R.A. count 
· I f rna re to do 

I = 0 
GET R!%Wl,OK@EWB,R!OCB .Request done signal 
$IF (R!SCO = R!TOTAL),OR,(R!%Wl # 0) .Request done 

.»»> 2 
STORE O,OK@EWB,R!OCB .Clear flag 
ADDRESS R!EO,OK@OLO,R!OCB ~OAL queue 
RKERN EOQU .Take off 
R = STAT .Send status 
RELOAL R!OAL .Release OAL 

$ENOIF 
.««< 2 

$ELSE 

OLIDEM. Ln9 
OLIOEM.4 LI0 
OL, OEM. LILll 
DLIDEM.442 

$Ir 
DLIDEM.443 
Ol10H1.l1114 
D4DEN. LII15 
040EM.IILI6 

$ENDIF 
0140EM.447 

$Ir 
Ol1DEM.448 
011 OEM. II l l9 

$Ir 
Oll DEM. LI50 
DLIDEM.451 
011DEM.1152 

$ENOlr 
040EM.1153 

$ENOIF 
DIIOH1. 1154 
OLI DEM. 455 
OlIDEfv1.LI56 
OLIDEM.457 
040EM.458 
040EM.459 

$IF 
OLIOEM. LI60 
OLI OEM. LI61 
Ol1DEfvl.462 
040EM.463 
040EM.464 
OlIOEM.465 

$ENOIF 
OLIDEM.1166 

rae iii tat e c h a i n i n g 0 f 'n' I' i t e re q (I est s , i f pas sib Ie. 
DLI DEM. LI6 7 
04 DEM. ll68 
DLIDEM.lI69 
040EM. LI70 
OLIDEM. ll71 
04DEM.472 

"* 
P WR IrE Bill, 0 = (R! OAL) . I f on I y one DAL 
R fiLL . r i I I I oca I buffe rs 
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<lIIile 1'0" 
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(120450 023 111() 
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() 1 ~) () () I ) I ell ) 1 3117 
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<mac 1'0> 
<m,l C r () '. 

U;! 311;' 3 1 ~)()I 1I)() 

()n2(J(J(1 ()(J()(IOlJ 
() (' /lH 1(1 I ()( 13') ()) 

IU')()/1 
(17/(I()U /()(III')62 
U ~J(J116 3 II?llll? :) 
() I I Ill)( I 1(1l)1~ (Hi 
();'()Ij()( ) 
n?()II')(1 II;' 3 II () ( I 

()~~LILI1l) 
1 ()(l()U2 

/()()1347 

/()(113 LI7 

(1;'IIIILI7 

lOP A"I'IL 2.1((l')ll~)/B{) 01IU()/87 11:~~:~)() 1';IYU II~B 
Block: OIIOEN Qua Ii fier: 040EM (17) 

P = N[X I, H! Of 'n · I f none to check 
P = NEXI, 0 # R!fNC & 1 · I f read 

$UN I Il (R! r 01 AL > 
R!DAL =: (IUOAL) 
P = N[XT, A = l) 

H!SEQ + R!h'BC) .Locate W.B. candidate 
.Next DAL 

H :: DAL PAR 
$ENO I I L 
$1 F (0 :0: R! FNC & 1) 

GET H!%H1,OK@DLO,R!OCB 
GET A,OL@IN,R!%W1 
P = NEXT, A # R!TM 
H = Sf:NDIR 

• I f no mo re 
.Get its parameter's 

• If wr i te request 

.First OAL on queue 

.Target memory type 

.»»> 2 

.If current is different 

.Send DTR if needed 

011 DEt-1. 47 
HI61~1()FA.1 

011 0 E t-1. 4 1 Lt 
OII[)U-l.l~ 75 
04DU1. 11-/6 
011DH1.1177 
OI~[)H1. 1178 
040EI'1. 1179 

$IF 
R16 111UOA.1 
H1611100A.2 
R16111ll0A.3 

* Ir<tllsfer next write behind sector. 

011DFN.1180 
04DEH. 4H 1 
011[)[f-I.4H2 
DLIDEH.483 
DLI[)Er-l.481~ 
DIIDEt-l.1185 

WRITEBH1 * 
$IF (R!FNC # OAr$WRBH),ANO~(R!FNC # OAF$WBFR) 

.»»> 3 
P ~ NEXl .No write behind 

$ENDI f 
.««< 3 

p ~ NEX1, R!TOTAL <= R!WBC+ R!SEQ . If completed 

S I F (H! 1 N P # R! %HY I 0 ) , OR, U::! TN = HI $ BNR) • I f no pat h 
.»»> 3 

P :: NEXT 
$ENDI r 

· No w rite beh i nd 

GEl R!%W1,OK@WBD,R!OCB .# sectors in MOS 
GEl A,DK@WCC,R!OCB .Write behind limit 
P NEXT, A= R!%W1 .lf8t limit 
I () 

.««< 3 

H= QCIIL:CK 
P :: HEQULUE, A # 0 
H = RFADNCB 

.Ctleck for work 011 NEMIO queues 
· If NFMIO needed 

R ! %\'i 1 ::: H! B P r R 
I{ :c GL Hl0S 
R!WBC H!WBC + 

.Re8d in MCI3 

.Offset to buffer 

.Get NOS buffer 8ddress 

IUSC1 = H!TOIAL - R!WBC .Next sector to do 

$1 r 
f)LIDEN .1186 
f)LI OU-l. liB 7 

$END IF 
040EH.488 

H161~1l)OA. 1 
$IF 

R 161~ 1 (lOA. 2 
R 16/11 UDA. 3 

$END IF 
01tDEH.1190 
0110EM.1191 
OIIDEt-1. 1192 
OII0Et-l.li93 
011001. 49 11 
011DEH.1195 
DltOEI>1.1196 
0140EH.497 
DL'DEN.498 
0110EM.1199 
OI~OEI'1. 500 



lJ IllH ,., 
Over'l ay Dlllllf.1 

211?1~ <macro> 
2113/ <-OleIC ro'~ 

2 /162 0100()() ()2L1/17U 
2LI6 11 0770UO /n(l51?O 
2 /166 <mac ro> 

2/~ /5 077000 /Ou4 L115 
2477 030/133 103002 
2501 <m<1cro> 
25U2 REQUEUE 
25U2 Ill7UOO /010061 
250!1 <mac 1"0> 

25()!1 <mClcro> 

250 11 <f118C to> 

'* 

25U4 <mac 1'0> 
2510 077000 /005454 
2512 020513 137000 IOU5523 
2515 <mac 1"0> 

2:) 15 0150nO /001347 

'* 
'* 

251/ WHOA 
2517 o nUllO /O10()61 
?5c~ 1 nU2uno ()nfl,()()O 

2523 <macr'o> 
25211 <fIIClC"(» 

2~)2 7 <milcro> 
2531 075000 /l)(lI)()()6 
2')/1,1 <mac 1"0> 

2:)/11 (11)()()(1 /11013 /17 

101' AI'NL 2.1 (05/15/87) 01/06/87 11: 55: 56 Page /459 
Block: D4DEN Qua I ifier: DllDEN (18) 

pur R!WBC,DL@RAC,R!DAL . Increment 
FL.DADD 1,DK@WBD,R!DCB . Increment 
R!CODE = FS$IN .Direction 
R = MOVEll .Transfer write behind 
$IF (R!lOrAL = R!WBC + R!SEQ) . If complete 

.»»> 3 
R WBSIAT .Send write behind status 
P 

$ELSE 
REQUEUE, (R!DAL) H 0 . If more to do 

·It 

R = ACTDEM 
$ENDIF 

$ENDIF 

$ENDIF 

Release buffers and channel. 

$ELSEIF (R!FLG = 0) 
R = RE.LBUFS 
R ~ RELEASE, R!REL H 0 

$ENDIF 

P = NEXT 

· Queue fa I' next W.: B. 

.««< 3 

.««< 2 

.««< 

.If channel idle 

.Release local buffers 
· I~ time to release the channel 

.««< 0 
.Next DeB 

Slow down processing of requests .if some 
resource is unavai lable. 

'* 
R = ACTDEM 
I = 0 
GET A,DCB@QU,R!%DCBQ 
$ I F (A = R! nCB) 

PAUSE 1,A1=O,A2=-1 
P -= START 

$ENDIF 

P = NEXT 

.Put DCB on queue 

.First on queue 

.If only one 

· Pa u se 1/10 sec. 
.Sttart over 

· Next request 

.»»> 0 

.««< 0 

DLIDEM.501 
DLIDEM.502 
DlIDEM.503 
D/IDEN.5011 
OlIDEM.505 

SIF 
OLIDH1. 506 
DII OEt.,. 5U 7 
DlIDEM.508 
04DEN.509 
DLIDlM.510 
D4DEM.~11 

$ENDIF 
Dl4DEM.512 

$ENDIF 
DLIDEM.513 

$ENDIF 
DLIDEM.514 
DIIDEM.515 
OLIDEM.516 
OIIOEM.517 
OLIDEM.518 

R13739AP.7 
OLIOEN.538 

$ENDIF 
D40EM.539 
DIIDEM.540 
DIIDEM.541 
D4DEM.542 
DIIDH1. 5113 
DLIOEM.5114 
D4DEM.5 LI5 
04DEM.546 
04DEM.547 
040EM.548 

SIF 
D/tDEM.5 LI9 
DLIDEt".550 
D4DEM.551 

$ENDIF 
D14DEM.552 



I)IIIH ", 
O';I'I'I;lY [)IIlHr' 

~)')113 

2:)iI3 0111I)(lO ()?IIII ) () 
2r)1j ') (211)() 1 
;> ') il(J ()2 115()2 
2')/j T 02115()3 
25'>1l 02 LI5ll4 
25') 1 ();'11505 
25')2 
2')1>;-> ()f)3()1 )f) 

2';"13 
;>r)'») <'lIlac ro':--

2'))6 UlnU()() U2 LI')()3 
2')rJU ()2UUU() () 5111)()() 

2 r)L)C' <rnJcro> 
?56') I) ?TUn,) /()1l3') 11 
250 I <fII(1cro> 

2';',') 7 ()2U I13() () 1 3 717 J() 1 026 
;-'~ i;:' <lIlacru> 
?'> T 7 <rll;l r: r'o " 

~' () \ ) 1 (17/()1l1) /1111 (III)') 
?(, ~ I .~ "111:1 c "0 " 
?()' 16 1.1 i i (If I (J /()1()')111 
2() 1 () () 11111 1 ? I I~) 1111 ') 1 
?()1 ? I I 1 1 (11)( I /1)lU',)I';' 
?6'111 'm:rc r()'· 

?h 111 () 1 ()() I) 1 I I?II ')I ) ) 

;'(,16 I I;'()II ,I I 

lOP APHL 2.1(U5/15/87) 01/06/8711:55:56 P(lge 1160 
Block: DlH)EM QUC'l1 ifier: D4DEM (19) 

I 
************************** 
* 

,t-***'II-****** 11-***'11-******11-**************'11-**** 

*, 
* 
* 

MEMIO This section moves disk dC'ltC'l between Local Memory 
"lid e i the r' Cent rC'l I Memo r'y 0 r Buffe r Memo ry. 

* 
* 
* 
* 

*****************************************11-****************************** 

t-1Et-lI0 

AGAIN 

* 
SSDIN 

-H 

R! NU"1DONE 0 
H! H IF LG A 
R!HOrLG A 
R!SlfLG A 
R!SOFLG A 
R!MSFLG A 

* 
I --

SSD In queue processing. 

* 
$IF (H!SIFLG # 0) 

.# of consecutive requests done 

.High speed in queue flag 

.High speed Ollt queue flag 

.SSD in queue flag 

.SSD out queue flag 
· MOS queue flag 

· If I/O outstanding 
.»»> 0 

R!SIFLG = 0 .Clear flag 
B = R!%SSD .SSD channel 
ADDHESS R!QUE,MEM@SI,R!%MEMIO .Queue address 
R = INHSCH .Complete input processing 

$ENDIF 

p = 
GET 
$Ir 

.««< 0 
SSDOUT, H!NUMDONE >= t-1EM$LIM . If time to give up 
R!LOCAL,MEM@SI,R!%MEMIO .Get next entry to process 
(A # 0) . If something on queue 

R l BPAR 
$ I F (R! F LG = 0) 

R = GETCPlJ 
H! FNC = MIO$SSII 
R ~: DA T Ml0Y E 

$FNDIF 

H!SlrLG = 
R!NUMDONf ru NUMDONE + 1 

.»»> 0 
.Local Buffer parameters 
· If I/O not initiated 

.»»> 
.Get CPU address 
.SSD in, immediate return 
· Sta rt ttlC I/O 

.««< 1 
· Queue act i ve flag 

DLIDEM.55 
DLIDE::t-l.555 
DIIDEt~. 556 
DlllJEr~. 557 
DIIDEI'l.558 
DLIDEI-1. 559 
DIII)EH.560 
DI4DEI~. 561 
DIIOEM.562 
DIIDE"1. 563 
D4lJH1. 5611 
[)II 0 El'1. 5 {) 5 
DIIDEM.566 
DIIDEM.567 
DIIOEM.568 
OIIDEM.569 
D II [) [M . 5 -{ 0 
DIIDEM.571 
DIIDEM.572 
DIIDEH. 573 
DIIDEM.57 11 

$IF 
DLIOEM.515 
DIIDEM.576 
D1IOEM. 577 
DLIDEI-1. 518 
DIIOEt-1. 519 

$ENDIF 
DIIDEM.580 
DIIDEM.581 
DLIDEM.582 

$IF 
DIIDEM.583 
D4DEM.5814 

SIF 
DIIDEM.585 
DIIDEI'1. 586 
DLIDEI'1. 587 
D4DEM.588 

SENDIF 
DIIDEM.589 
D4DEM.590 



OIIDLM 
Ovprlay [)IIIJEh 

2617 

"* 
26n SSDOUT 
2617 <macro> 

2622 01UOOO 0245U4 
26;~11 020000 012001 !lS'IOOO 
2627 <macro> 
26:~2 077000 /010071 
2624 0770uO /010553 
2636 <macro> 

26::,6 SSDONXT 
2636 020LI30 013717 101042 
26 1\ 1 <macro> 
26 1;6 <ma c 1'0> 

26r;,O 0770UO /007 1105 
26r.',2 <macro> 
26~)6 <lilac ro> 

26() 1 010777 02LII130 
2663 070011 
26(jll <macI'o> 

26()lt 071UOO /0 1 nll~2 
2666 <mClcro> 

261'1 o noon /0 1 ()~lt1 
2613 01 OU 111 02111,51 
2675 077000 /01n')1') 
26,' 7 </IIaCI'O" 

26U U10001 1l211')(l11 
27()1 1126430 
2702 <m<lC 1'0> 

lOP APML 2.1(05/15/87) 07/06/87 11:55:56 Page 461 
Block: 0110 EM Qualifier: D4DEM (20) 

SENOIF 
.««< 0 

SSD Out queue processing. 

"* 
SIF (R!SOFLG # 0) · If I/O outstanding 

.»»> 0 
R!SO~lG = 0 .Clear flag 
B:= R!%SSO + 1 .SSD out channel 
ADDRESS R!QUE,MEM@SO.R!%MEMIO .Queue addr'ess 
R = CHANCHK .Wait for completion 
R = RDDONE .Check for request completion 

SENDIF 
.««< 0 

"* 
P = HSPIN. R!NUMDONE >= MEMSLIM ; If time to give lip 
GET 
SIF 

R!LOCAl,MEM@SO.R!%MEMIO .G~t next entry to process 
(A # 0) . If something on queue 

R LBPAR 
GET A.DK@DLO.R!DCB 
S I F (A # R! DAL ) 

R!NUMDONE = MEMSLIM 
P = HSPIN 

SENDIF 

R = BLCK 
S IF (R! FLG = 0) 

R = GETCPU 
R!FNC = MIOSSSOI 
R = DATAMOVE 

SENDIF 

n!SOFLG = 
R!NUMDONE 

SENDIF 
R!NUMDONE + 1 

.»»> 0 
.Local Buffer parameters 
· F'i rs t DAL on queue 
· If this not first 

.»»> 1 
.Sat process limit 
.Let R.A. transfers continue 

.««< 
.Block number check 
· If I/O not initiated 

.»»> 
.Get CPU address 
· SSD out, i mmed i ate retu rn 
· Sta rt the I/O 

.««< 
· Queue act i ve flag 
· Increment number requests done 

.««< 0 

High Speed In quelle process i ng. ' 

OLIDEM.591 
SENDIF 

011DEM.592 
0110EM.593 
DIIOEM.5911 
D40n".595 
D4DEM.596 

S IF 
011DEM.597 
DIIDEM.598 
DI'DEM.599 
OLIDEM.600 
D4DEM.601 
DIIDEM.602 

SENDIF 
DIIDEM.603 
DIIDEM.604 
DLIOEN.605 
011 on" . 606 

SIF 
D40EM.607 
OLIDEM.608 
DIIDEM.609 

SIF 
01·1 on" . 610 
OLI OEt-1. 611 
040EM.612 

SENDIF 
D4DEM.613 
01~OEM.614 

SIF 
0110E,...1.615 
0110EN.616 
OLIDEN.617 
040EM.618 

SENDIF 
DIIOEM.619 
DLIDEM.620 
011DEM.621 

SENDIF 
0110EN.622 
040EM.623 



UllIn 1" 
OVP I' I Cly [)lIDI I,' 

27(lC' IISPIN 
? Til? '-ffl(l(~ 1'0 '. 

C' i () r) U 1 ()()()(l U2 14')Ul 
2 (I) i 0201l()() ()')IHl()() 

271 1 <fII11Cro'> 

21·111 () noun j( l( 13'> 11 
?7 ,I (, <fll(lC rll~ 

27 I G 02()L13Cl 013717 101023 
2l;) 1 <111:1 C 1'0> 

27;') <fll(lC' I 0" 

2 f;~ r) 1177Uc/O jlllI7 11()') 
2 1;> 7 /1I18C I'O~ 

? l )? III 7()() Ll jLllWj 111 
273 11 01 O( l(l(i lJ 2 LIII ') 1 
2(')(; ()7'/()(IO j()l()') I') 
2 7111) <'10;1 C I'()" 

?/qU () 1 U()() 1 ()?llr)l) 1 
2 ill? ()2643U 
? 111 ~ <fOilC 10'> 

* 
2 flI3 HSPOlJT 
? III.) <mile 1'0" 

2/L!{) (ll()(Il)() (l2 l l')()? 
? 1") U ();.> ()() U () () 1 ? () () 1 n ') II 0 () 0 
? I'») '':lfI;W rIP 

?('){) (ll(()()(l jl)lU()ll 
?i()() ()77()()() jlll()')')) 
;> if)? 'm;le r 0' 

;,.> 16;) HSPONxr 
?(o;) ()~)()ll]() (ll)f!l 1?')L)()() 

j(I(IWlll 

lOP AI'ML 2.1 (()5/ 15/87) U 7/06/87 11: 5,): 56 Pilge 1162 
B I 0 C k : D 110 E M Qua I i fie r : D II DE'" ( 2 1 ) 

* 
$Ir (R!HIFLG # 0) · If I/O outstanding 

.»»> 0 
H!IlIFLG U .Clear flag 
B = R!%IIISP .High speed in dIanne I 
AI)oRESS R!QlJE,MEM@HI,R!%MEMIO .Queue address 
H = INIISCH .Complete input processing 

$ENOIF 
.««< 0 

P = HSPOUT, R! NUMDONE >= r.,EM$L 1M. 1ft i me to give up 
GET R!LOCAL,MEM@HI,R!%MEMIO .Get next entry 
$IF (A # 0) • If something on queue 

.»»> 0 
R I BPAH 
SIF (R!FLG = 0) · If I/O not initiated 

.»»> 
R -= GffCPU · Get CPU add ress 
R! F NC = M I O$HS I I 
R := DATI\MOVE 

.HISP in, immediate return 
· Sta rt the I/O 

$ENDIF 

R!HIFLG ::. 
H!NUMOONE 

$ENOIF 

.Q~leue active flag 
R!NUMDONE + 1 

High Speed Out queue processing. 

* 
$IF (H!HOFLG # 0) · I f I/O outstand i ng 

R!HOFLG = 0 .Clear flag 

.««< 

.««< 0 

.»»> 0 

B :: R!%IIISP + 1 .High speed out channel 
ADDHESS H!QlJE,MEM@HO,R!%MEMIO .Queue address 
R = CIiANCIII( . Wa it fo r comp let ion 
R ::: RDDONE .Check for request completion 

$£:NDIF 
.««< 0 

* 
P = MOSIO, R!NlJMOONE >= MEM$LIM • If time to give up 

011 O[t". 6~_ 
011 OEf.1. 6::~ J 
DI~DEM. 626 

$IF 
DII o HI. 62 7 
OIIDEM.628 
011 DE,., .629 
D4D[M.630 
DI4 DEI'1. 631 

$ENDIF 
0 11001.632 
OIIDEM.633 
D4DEI'1. 63/1 

$IF 
DIIOEM.635 
01IDEf·'.636 

$IF 
DIIOEM.637 
OIIOEI'1. 638 
011 D E 1'1. 6 3 9 
OIIDEfv'.6Lf(} 

$ENDIF 
OI4DH1. 6/! 1 
D 14 0 U" . 6 4 2 
0110EM.6 1f3 

$END IF 
D40EH.6114 
0110EI-1.6 115 
DII DU". 6 116 
OI~DEM. 6 117 
DIIDEM.648 

$IF 
DIIDEM.6LI9 
DLIDEH.650 
DIIDE'''.651 
OIIDEM.652 
011 DEfv1. 653 
OIIDEM. 6~)11 

$ENDIF 
D4DEM.655 
D4DEM.656 



[)ltDlH 
Overlay [)IH1l i'l 

2756 
277') 

27 l(; 
30UU 
3 ()'llt 

3U 11 
3 () 11) 

3020 
3022 
3 ()~") ') 

3()?3 

3U23 
3fl?l) 

3U3U 
3032 
3034 
3036 

3U36 
3()IIU 
3 (llt 1 

3Ult 1 
3 ()JI 1 

3 (Jlllt 
3()116 

30b!) 
3(lb3 
3 (l ') I) 

31l()11 

<lila C 1'0> 

<1Il<lCIO> 

U77000 /O(7 111)l) 
<lilac 1'0> 
<m(lcl'o> 

<mac 1'0> 
<1Il(lcro> 

010777 CJ2 It l ,:W 
070017 

<m8Cf'O> 

<mClC 1'0> 

0770UO /010 1t22 
<IIl(lCIO"" 

01700U /OlUS Lt1 
010010 02 l t1t51 
077000 /010515 

<lilAC 1'0> 

010001 02 lt502 
n~~6lI30 

<mAcro> 

<rnClCIO> 

01()(H)() 02Itr)(I~) 

n 1UW)I) ()1)IIfIUO 

<m(lcru> 
()77UlIU /1I1(J()11 

<fll(lCI'O> 

<lIlCle 1'0> 

'* 
MOSIO 

lOP AI'I-1L 2, 1 (0!1/15/Bl) (J 7 /u6/8 7 11: 51): 56 Page 1*63 
Block: D4DEM Qual ifier: D4DEM (22) 

GET R! LOCAL, t-1EM@HO, R! %MEM I 0 
$IF(AH£)) 

H lBPAR 
GET A,DL@TOT,R!DAL 
$IF (A = R!SEQ) 

GET A,DK@OLO,R!OCB 
$ I F (A H R! DAL ) 

R!NlIMDONE = MEM$LlM 
P = MOSIO 

$ENDIF 

$ENDIF 

R = BLCK 
$IF (R!FlG = 0) 

R = GETCPU 
R!FNC = MIO$HSOI 
R = DATAMOVE 

$ENOIF 

R!HOFLG = 
R!NUMDONE 

$END IF 
R!NUMDONE + 1 

MOS queue processing. 

'* $Ir (R!MSFLG H 0) 

.Get next entry 
· If something on queue 

.»»> £) 

· Tota I sectors 
· If last sector 

.First DAL on queue 
· If this not first 

.Set process limit 

.»»> 

.»»> 2 

.Let R.A. transfers continue 

.««< 2 

.««< 
.Block number check 
· If I/O not initiated 

.»»> 
.Get CPU address' 
.~;ISP out, immediate return 
· Sta r t the I/O 

.««< 1 
.Queue active flag 

.««< 0 

.If I/O outstandIng 
.»»> 0 

R! MS F LG = 0 . C I ea r f I a 9 
B =- (MOS I . Cha nne I numbe r' 
ADDRESS H!QUE.r.IJEM@BM,R!%MEMIO .Queue address 
R = CHANCHK .Wait for completion 
$Ir (0 = R!TDIR & 0'20) .Not internal 

.»»> 
$IF (0 = H!TDIR & 1) · tf disk write 

.»»> 2 

D1tDEf<1. 657 
DLI DEI.IJ. 6~)8 

$IF 
DIIDEM.659 
D4DEM.660 
DlIOEM.661 

$IF 
OLIOEM.662 
OI-lDEM.663 

$IF 
D4DEN.66L-t 
DI,OE"'I.665 
D4DEM.666 

$ENDIF 
Ol,OEM.667 

$ENDIF 
D4DEI.IJ.668 
Dlt DEM. 669 

$IF 
DlIDEM.670 
DlIDEM. 671 
D4DEM.672 
D4DEM.673 

$ENDIF 
DlIDEM.67L-t 
Dl'DEM. 675 
D4DEM.676 

$ENDIF 
04DEM.677 
D4DEM.678 
D4DEM.679 
OLWEM.680 
D4DEM.681 

$IF 
01'DEM.682 
OlIDEM.683 
OIIDEN.684 
04DEM.685 
OI-lDEM.686 

$If 
D4DEM.687 

$If 



1)111)[ ,., 
OVP J' lay [)II DI r', 

31(11 
31 (12 

31 (':) 

311 13 
3110 
31 I? 

311? 
311 1t 

3 1 ~'() 
3131) 
3 1 ~ 1 
3 1 ')~) 

31 1,2 
31 ':U 
31 13 
31 i 5 

31 i 5 
31 ( 1 
')2fl() 

3;~ (Ill 
32(,11 
3? tr) 

)??(i 

,i nU(HI Ifl1 (ill?? 
<lTJac,()~> 

072111 LI 
07()102 

<1lI(lC J'O" 

<111,lC "0> 

n 7 7000 In 1 05 rd 
<-In(lC 1'0" 

() 2 U Lt L+ 1 1 (l 3 1 f 12 
<rn(lcrn> 

<lIIilC "0> 
"111<1 C 1'0 " 

UlllUUCl 02 311~)3 
102(IU2 (17n()II) 

<nlCl C 1'0> 
<ltI,le 10> 

0770UU IUHHl61 
<1II8C"0> 

U 1 7 0 ( I U I III ) ') ( ) 2 1 
<llttlC "0> 

U205no ()1')()21 
/n1(l5~)3 ' 

<rna C I'O~' 

<I1IClC r'o> 
'-,fIlil C 1'0" 

<'1I1;IC, 0" 

100003 

1')6000 

02U5() 1 (l??~)U? (I??5U5 
(12?~(») (1??')()l1 

/1ll[\C I()" 

MOSON 

MOSNXT 

lOP APf'-1L 2.1,05/15/87) 01 /ll6/8 7 11: 5~): ~)6 Page 116 Lt 
B I 0 c k: OLt 0 EM Q II a I i fie r: D4 0 EM ( 23 ) 

* 

H = I3LCK 
$1 F (R! TM 

R = INHS 
P = MOSON 

$END I F 

$ELSEIF (R!TM 
R = RDDONE 

$ENDIF 

lM:;iBMH) 

H1$BMR) 

· CtJeck b I DC k nurnb,~ r 
· If 'Wri te from BMH 

.»»> 3 
.P~ocess HISP I/O done 

.Disk read to BMR 
· Ctleck fo r done ' 

.««< 3 

.««< 2 
P = MOSNX1, R!FLG H 0 . If MCB alread updated 
$Ir (0 H R!TOIR & l),OR,(R!TMP H R!%MYIO) .~ead, no path 

R!%W1 = 1 
$ELSE 

GEl A,DL@TOT,R!DAL 
P = MOSDN, A > R!SEQ 

.»»> 2 
· Increment MCB pointer by 1 

.Total for request 
· I l~ not com pie t e 

! 

GET R!%Wl,OL@RAC,R!OAL .Wtite behind count 
FLDSUB R!%W1,DK@WBD,R!OCB .Decrement OCB count 
R = ACTDEM .Put DCB on queue 

$ENDIF 

R = WHITDIOP 
$ELSE 

R = HDDONE, R!TDIH 

$ENDIF 

.««< 2 
.Update OIOP part of MCB 
· Interna I I/O 

DAF$INTR .MDAL is done' 

.««< 1 

STORE O,DK@LCK,R!DCB 
$EN[)IF 

.Unlock the MCB 

.««< ° 
* 
$ I F (H! N lJ f'-1D 0 N [ > = MEN $ LIM) · If time to give ~p 

.»»> 0 
A HIIIiFIG + R!IWFLG + R!NSFLG + R!SIFLG + R!SOFLG 

$1 F (A U) 

R!GIVE - 1 

· I r~ no outstanding I/O 
.»»> 

Dlt[)[N.68. 
R 1 6 Lll 0 DA. 4 

$IF 
R16 Lll0DA.5 
R16 111UDA.6 
R161110DA.7 

$ENDIF 
DIIDEM.689 
[)IIDEN.690 
[)LIOEM.691 

$ENDIF 
() II () E H . {) 9 2 
DLIDEM. 693 

$IF 
OLI DEr-1. 694 
DIIDEM.695 
DLIDEH.696 
D II D Ef.1 . 69 7 

DLI[)EN.698 
Dlt DLf'1. 699 
DIIDEH.700 
DL~()Er-1. 701 

$ENOIF 
DIIDEM.702 
DLtDEr-1.703 
DIIDEM.704 

DLIOEfv1. 705 
$ENDIF 

DIIDEf·1.706 
DIIOEH.7U7 
DL~[)EM. 708 

$END IF 
OLI DEt.,. 709 
Dl~DEH. 710 

$IF 
D4DEM.711 

DLIDEM.712 
$IF 

DIIDEN.71'3 



DIIl>L "" 
Ove I' I Cly DI~DUl 

3232 n01000 
3233 <",Clcro> 
32 31~ 071462 
323:; <mClcro> 

3235 <mClcro> 

3235 <macro> 
32112 <mCl C ro> 

321111 026430 
32115 077000 /007 1105 
32117 <mClero> 

32')2 <macro> 
3260 <macm> 
3261 010001 024500 
3263 <mClcro> 

3263 <mf'lcro> 

3267 020500 011U01 024410 
010000 0231~10 137000 

/0 1 01~22 
3276 

3301 
3303 
33U5 

3305 
3315 
3317 
3320 

3327 

3336 
3337 

3337 
33 1t 1 

<mac fO> 

010002 U241~51 
077000 /0 1 0~)41 

<m<lc ro> 

<mClcro> 
077000 /O()I~562 
1065115 

<IIIClcro> 

<mClero> 

071564 
<mClcro> 

010002 ()2L~1151 
<ITIClcr'o> 

lOP AI'ML 2.1(05/15/87) 07/06/87 11:55:56 Page L~65 
Block: D4DEM Qual ifier: D4DEM (24) 

EXIT 
$ELSE 

P = AGAI N 
$ENDIF 

SENDIF 

GET R!LOCAL,MEM@BM,R!%MEMIO 
$1 F (A # 0) 

R!NUMDONE = R!NUMDONE + 1 
R = LBPAR 
$IF (R!OAL # 0) 

GET R!TDIR,DL@FC,R!DAL 
SELSE 

R!TDIR = DAFSREAD 
SENDIF 

$IF (R!TM = TMSBMR) 

R BLCK, 0 # R!TDIR & 1 

S IF (R! FLG = 0) 

R!FNC = MIO$BMRI 
R = GETCPU 

SENDIF 

.Clean lip 

.««< 

.««< 0 
.Get next entry 
· If something there 

.»»> 0 
· Increment number requests done 
.Get local buffer params 
· If not read ahead 

.»»> 
· Transfer direct ion 

.Read ahead 

.««< 
· If ta rget is BMR 

.»»> 
.Check block on read 

· If I/O not initiated 
.»»> 2 

.Must be disk write 

.Get MOS addr for: BMR 

.««< 2 
SELSEIF (0 = R!TDIR & 0'20) . If not internal 1/0 

R = READNCB .Read in MCB from MOS 
P = AGAIN, A = 0 . If no local memory 
S IF (0 = R! TO I R & 1) . I f wri te to disk 

SIF (R!BPrH 

P =- AGAIN 
SfNOIF 

.»»> 2 
R!DPTR),AND,(R!FLG = 0) .Data not in MOS 

.»»> 3 

R!FNC = MIOSBMRI 
.««< 3 

.MOS read, immediate return 
· If write behind SIF (R!TMP = R!%MYIO) 

DIIDEM.714 
D4DEM.715 
D4DEM.716 
D4DEM.717 

$ENDIF 
D4DEM.718 

SENDIF 
DlIOEM.719 
D4DEM.720 

$IF 
DlIOEM.721 
D4DEM.722 
DI~DEM. 723 

$IF 
DIIDEM.724 
DlIOEM.725 
D4DEM.726 
DIIDEM.727 

SENDIF 
D1tDEN.728 

$IF 
D4DEM.729 

D40EM.730 
SIF 

D40EM.731 
OlIDEM. 732 
04DEM.733 

$ENOIF 
040EM.734 
D40EM.735 
D40EM.736 
D40EM.737 

$IF 
D40EM.738 

SIF 
040EM.739 
Dl,OEM.740 

SENOIF 
011DEM.741 
D40EM.742 



()lIIH I,' 
Ove t' I ,ty [)llDUl 

33'15 <01,\ C rn "-
3351 U23 1153 
33')2 025 1H)7 
33') 3 UI~ 10LlO U23~)10 11)()nOI~ 

n2()Lt65 ()23~)1() 0;) 1146 5 
33£:1 <IIwcro> 

3 3() 1 <[lIel c ro> 
3362 <rn8CI'O> 

33(; ') <ID<1cr'o> 

331 11 Ol(lCl13 
33/5 <rnacro> 
3 II i () n700~) 7 
311 ; 1 <milcro> 

3 111 1 <1[1<1 C 1'0 '-

31111 U~?OlI3 3 13/()OU /1110422 
31114 n 1 UOOII 02 1111') 1 
3111 (i <m8 C 1'0> 

3 1116 02046') U?lt L123 
311 (~O n710UU 10011716 
)1122 <[lI8Crll> 
311;,3 Ll1 UO(JII ()2 111151 
311?5 U205UU 013(122 1()3LlO3 

U1UO()2 O?IIJI',l 
31132 <macro> 
3113 I <macro> 
31111 II <,milC 1'0" 

3111i II <Illite 10' 

3111, T (177U(j() I () 1 ( 1 ') l ') 
3 II ') 1 "rnilero:'> 

311 ,; 1 01UUUl 1)?115()~) 

311 ~;. 3 <Iliac ro,> 
311') 1 (If l()()( I / () I)') 1 ()II 

lOP A I' '" I 2. 1 ( (6/ 1 ~) / 8 ( ) () { / u (; / 8 ( 1 1 : ~)~) : ~) 6 P <t 9 e '16 () 
B I 0 C k : 040 [,..1 Qua I i fie r' : 0 l~ 0 EM ( 25 ) 

.»»> 3 
GFI A,DL@Tul,R!DAL .Total for reques'~ 
A = A - R!SEQ .Offset into MCB 
H!DPfR A + R!DPTR .Acld to current pointer 
R!DPTH = R!DPTR - H!NUM, A >= R!NUM .Wrap 

$ENDIF 

$ELSE 
$ I F (H! F LG = 0) 

· If read from disk 
· I r I/O not started 

$IF (R!DPTR = R!BPTR - 1) . If tClble full 

P = MCBFULL 
$ELSEIF (R!DPTR 

P = MCBFULL 
$END IF 

$ENDlr 

.Handle 
R!NUM - 1 ),AND,(R!BPTR 

· Ihl n die f u I I tab I e 

· B; ock numbe r check 

.««< 3 

.»»> 3 

.»»> 4 

0) 

.««< 4 

.««< 3 
R = BLCK, H!DAL # 0 
R!FNC = MIO$BMWI 

$ENDIF 
.MC:>S write, immediate return 

R! %W1 :::: R! DPTR 
R = GETMOS 

$FLS[ 

.««< 2 
.Offset to buffer 
.G~t MOS buffer a~dress 

R!FNC = MIO$BMWI .MOS write 
R!FNC = MIO$BMRI, R!TDIR = DAF$INTW .MOS read 

GET R!BUFU,DL@BMO,R!DAL 
GEf R!BUFL,DL@BM1,R!DAL 

$ENDIF 

$Ir (R!FLG = U) 

H - DA T AI'10VE 
$ENDIF 

H!MSFLG '= 1 
$LLSEIF (IU,.IC8 # 0) 

H = HELt-1E,.1 

.MOS address (upper) 
• ( J owe r) 

.««< 
· If I/O not initi3ted 

.S::art the I/O 

.Queue active flag 
· I f memo ry a I I oca 'ted 
.Helease it 

.»»> 

.««< 

$IF 
D1tDEN.7 lI3 
DLIDEt-1. 7111~ 
DlIDEM.7LI5 
DII D Et-1 .7L~ 6 

DltDEM. lIt 7 
$ENDIF 

OltD[N.7 118 
OLIDEI-1.749 

$IF 
D11DEH.750 

$IF 
DL~Df H, 751 
OltUH1.752 
OIIOn1. 753 
DIIDEM.75 11 

$ENDIF 
DlIDEM.755 

$ENDIF 
DIIDEH.756 
01IOU-1.757 
DlIOEM. 7~)8 

$ENDIF 
OIIDH1.759 
DLIDEM.760 
Dl tDEH,761 
Ol1DEfvl.762 
DI4D[H.763 

OlIDEt>1. 7611 
D4DE,.1. 765 
OlIDEfv1. 766 

$ENDIF 
OLIDEM.767 

$1 f 
040E"'.768 
DLIDEH.769 

$ENDIF 
OLtOn!. 770 
DLIOEM.771 
D4DEM.772 



DII IJl to1 
Ove r'l ~y DlIDEt-1 

3461 <mac 1'0> 

3 LI61 002000 oonooo 
3463 072100 
3464 107712 
3465 003000 
3466 001000 

31167 
3467 002000 000000 
3471 <mac 1'0> 
3i17!1 <mac ro> 

3 L06 <rnacro> 
35(H <macro> 

35U7 0750()0 /002552 

lOP APNL 2.1(1l~/15/8l) u"/U6/87 11:5~:56 P8ge LI67 

SENDIF 

* Check for more work to do. 

I 0 
R = QCHECK 
P = AGAIN, A # 0 
I = 1 
EXIT 

* Handle MCB ful I situation. 

MCBFULL * 
I = 0 
GET A,DKF@RA,R!OCB 
SIF (A # 0) 

STORE 1,DK@ABT,R!DCB 
SENDlr 

P = AGAIN 

Block: D4DEM Qualifier: D4DEM (26) 

.««< 0 

.Check queues for more work 
• I f mo re to do 

.Read ahead flag 

.If active now 

.Set abort flag 
.»»> 0 

.««< 0 

DLIDEM.773 
SENDIF 

DI~DEM. 77LI 
DIJDH1. 775 
DIIDEM.776 
DI~DEM. 777 
DI~DEM. 778 
DLIl)EM.779 
D4DEM.780 
D4DEM.781 
DIIOEM.782 
DIIDEM.183 
DLIDEM.784 
DI~DEM. 785 
OLIDEf-1. 786 
DLIDEf>1. 787 
DLJDEM.788 

SIF 
DLIDEf>1. 789 
D4DElv1. 790 

SENDIF 
D4DEM.791 



[)lIIH f.1 
Ch'p,' I Cly [)/I Dr", 

3511 
3511 0770()O jOl0U11 
3513 0770CH) /n 101122 
3515 
3515 <nl(l C 1'0> 

V>?3 <rnClC "0> 

3532 <macro> 
35 11U <maclo> 
3')11 ') <nIClC 1'0> 

3 5~)4 077uOO j0071171 
35 l)6 077000 JOOllll15 
3 :)(jU <mil C 10 > 

3l)6() <iliac 1'0> 

356U 077unO /01 (1l)61 

3')()? un 1 ()(1(1 

lOP APML 2.1(U5/15/81) 
Block: D~IDEM 

U1/06j87 11:5:>:56 
Qualifier: DL1DEM 

************************** ~**************************************** 
* * SUBROU r I NES 

********************************************************~*************** 

*****************************************~****************************** 

* * 
* 
* 
* 
* 
* 
* 
* 

I NilS C H: \-J a its for a D Non a n H S P 0 r S S D c han n e I . Up 0 n 
completion of I/O, completes processing the queue 
and activates appropriate demon. 

Ent ry: B = Channel number 
R!QUE = Queue address for LMA entry 

* 
* 
* 
* 
* 
* 
* 

************************************************************************ 

INHSCII 

I NilS 

* 
R 
R 

* 
GEl 

CIIANCHK 
BlCK 

.Wait for completion 

.Block number check 

R!%Wl,DL@FC,R!DAL .Function code 
$IF (R!%Hl = DAF$WRBH),OR,(R!%Wl = DAF$WBFR) .W.B. request 

.»»> 0 
GEl R!WBC,DL@RAC,R!DAL .Write behind count 
GET R!TOIAL,DL@TOT,R!DAL .Total for request 
$IF (R!TOTAL = R!SEQ + R!WBC) . If time to send status 

R = LIMITS 
R = WBSTAT 

$ENDIF 

$ENDIF 

R = ACTDEM 
EX I r 

.»»> 
.Get device limits 
.Send write behind status 

.««< 

.««< 0 
.Activate demon 

*************~********************************************************** 
* * 
* QClIlCK: Ctwck for work to do on MEMIO queues. * 
.~ * 
* Exit: A # 0 if something to do * 
* ,~ 

************************************************************************ 

Pa ge 1168 
(27 ) 

011DEH.79 
D II DE f-1. 79 It 

OLIOEH.795 
011DEM.796 
011 [)EM. 797 
011 DEI'1. 798 
011DEM.799 
OI~OEH. 800 
011 DEM. 801 
OI·IOU1. 8112 
[)I~ DU1. 803 
DIIDEM. e()4 
DI~ DEM. 805 
DIIDEH.806 
DIIDEM.8()7 
DII DEM. 8()8 
DII DEf..,. 809 
DIIDEt-1. 81 () 

R16 111U[)A.8 
DII DEH. 81 1 
04DEM.812 

$IF 
OLI DEM. 81 3 
DII DEH. 8 'I LI 
011DEM.815 

$If 
DIIDEM.816 
OI·IDEM. 81 7 
OLIDEf-1. 81 8 

$ENO IF 
DIIDEM. 8 '19 

$END IF 
DIIDH1.820 
D11[)[t-1. 821 
DIIDEt-!.822 
DIIOEH. 823 
DII DEH. 82 11 
DIIDn1. 825 
Dl IDEH.826 
OIIDEH. 8;~7 
011 [)[f-1. 828 
DI~DEM. 829 



UIJUU" 

Ove I' I Cly OL~OEr-l 

3563 
3563 
3564 
3566 
3572 
3574 
36(Hl 
36U2 
36u6 
3610 
36 J1~ 

3615 
3615 
3631 
36114 
3651 
366 11 
37110 
3 l(lll 

3713 
3 1 I') 
371 1 
37?O 

<m<lC 1'0> 

102002 00100n 
<mac 1'0> 

102002 001(100 
<mac "0> 

102002 001 (100 
<macro> 

102002 001000 
<mac ro> 

00100n 

<mac 1'0> 
<macro> 
<macro> 
<macro> 
<rnacro> 
<rnClcro> 
'''rn(lC''(» 

Olooun 02111123 
OI()OUU n211'lr~11 

<ITlClC"O> 
<m(lC "0> 

lOP APMl2.1(05/15/87) 07/06/87 11:55:56 page 469 
Block: D4DEM Qual ifier: D4DEM (28) 

QCHECK * 
GE I A, r-1EM@1I1 , H! %MEM I 0 
EXIT, A # 0 
GET A,fv1EM@1I0,R!%MEMI0 
EXIT, A # 0 
GET A,MEfv1@SI,R!%MEMIO 
EXIT, A # U 
GET A,MEH@SO,R!%MEMIO 
EXIT, A # 0 
GET A,MEM@Bfvl,H!%MEMIO 
EXIT 

.HISP in queue 
· If something there 
.HISP out qlleue 
.If something there 
.550 in queue 

.550 out queue 

.1'105 queue 

************************************************************************ 
* * 
-If INITA: Illitiate I/O for a new MDAl request. * 
* * 
* Entry: H!DAl = MDAl add ress * 
* R!DCB = DCB address * 
* R!UNIT = Unit number * 
* R!FNC Read/wr i te code * 
* R!CYL Des ired cyl inder * 
* R!HED Des i r'ed head group * 
* H!SEC Des ired sector * 
* R!TM Ta rget memo ry * 
* R! TMP lOP wi th path to ta rget memory * 
* * 
************************************************************************ 

IN ITA * 
PUT R!DIA,DK@DIA,H!DCB .Set in DCB 
PUl R!SPT,DK@SPT,H!DCB · Set sec to rs/ track 
PUT R!CPD,DK@CPD,R!DCB .Cyl inders/disk 
PU T R!TH,OK@TM,R!DCB .Save ta rge t memory 
PUT R!TMP,OK@IMP,R!DCB · Ta rget memory lOP 
GET A,Dl@RCC,R!DAl .Read ahead count 
Sir (A = 0'177777),OR,(R!TM TMSBMR) . If R. A. 's suppressed 

.»»> 0 
H!%H1 - 0 .No read aheads , 
H!%H2 = 0 .No wri te behind~ 

SELSE 
GET R!%W1,DK@OHC,R!DCB · Oe fa ul t va lues 

D4DEH.830 
DLIDEM.831 
D4DU1. 832 
D4DEH.833 
DIIDEN.834 
DLIDEM.835 
DLIDEM.836 
DLIDEH.837 
DLIDEfvl. 838 
D/IDEM.839 
DIIDUL 8110 
DLIDEM.841 
D4DEM.8LI2 
DIIDEM.843 
DLIDEM.8 Lt4 
DLIDEM.8115 
D/IDU1. 8116 
D4DEM. 81-17 
D4DEM.848 
Dli DEf~. 849 
DI,DEfvl. 850 
DlIDEM.851 
DLIDEM.852 
DIIDEM.853 
DlIDEM.854 
DlIDEM.855 
D4DEM.856 
DIIDEfvl. 857 
DI~DEM. 858 
DI~DEM. 859 
DL~DEfvl. 860 
DlIDEM.861 
D4DEH.862 
DlIDEM.863 
DIWEM.864 
D4DEM.865 

R16410DA.9 
SIF 

DIIOEN.867 
D4DEM.868 
D4DEN.869 
Dl~DEM. 870 



DlllHf-1 
0\1'" lily ()ltD! I 

37 L <-rnac 1'0> 

37311 <IIIClcrn> 

3 7 31~ <mac,o:' 
3747 <l1Iacro> 
3762 <fll<lC "0> 
3 771) <fIl(lC ,'0> 

IIU()? lllnOU(1 O?11112f) 
Ij(j (III <mClcro> 
lill 11 <mel c "0> 
110 12 <mClcro> 
ltO;>( 1 <'lIac "0> 

llU22 <macro> 
It03U 0204 113 ()211123 0211423 
11033 <m(lC ro~' 
11036 U20 l1211 0221123 02 l1421, 
4U lll U 304211 02 114211 
It(,II} <iliac "0:' 

It!)LIII ()100UU 024 11211 
II!, II 6 <macro> 

4U lt6 <macro> 
Iw53 <lllacro:> 

II! If) 3 <mil C r 0> 

* 
11lJ61 <lIIacro> 
401 11 12700n 1005632 
lit)? 6 <macr()'· 
111 (n 023 1166 12/()()O /UWJ632 
111(16 (l2()11')1 ()11()Ul 
111.1 () <III(lC' 0'>' 

111 I? <mac f'(» 

I11?1 -(lIIilcro> 
11130 <IIIacro> 
111 V:> <m(lcro:> 

lOP APr" L 2. 1 ( U ') 1 1 ') 1 8 7 ) 0 7 1061 8 7 1 1 : ') ') : ') 6 P age II 70 
Block: [;4DEM Qualifier: DllOEM (29) 

GU H! %W2, OK@D\, bCB 
SENOII 

.««< 0 
· Set in OCB 

.Subfunction code 

PUI R!%W1,DK@RCC,R DCB 
pur R!%W2,OK@WCC,R DCB 
PUl H!SUI3,OK@SUB,R DCB 
SIF (R!DIA = 1) · If diagnostic request 

.»»> 0 
R!%W3 = 0 
SlORE O,OK@SPO,R!DCB 

SELSE 
GET R!%W3,DP@SPF,R!OPT 
SIF (A # 0) 

· f\o sp i ra ling 
.Clear spiral offset 

· uefalll t sp ira I mode 

GET R!%h'l,DP@IOX,R!DPT .Spiral index value 
.»»> 

R!%W1 = R!CYL & R!%W1 . Index I 

AODRESS R!%W2,DP@SPI,R!DPT .Spiral offset table 
R!%W2 R!%W2 + R!%Wl .Add index to base 
R! %W2 ( R! %W2) . Sp ira I index 

SELSE . 
H!%\-I2 0 .If spiral ing not enabled 

SENDIF 

PUI R!%W2,DK@SPO,R!DCB 
SENDlr 

PUl R!%W3,DK@SPF,R!DCB 

.««< 
.Save in DCB 

.««< () 
· Set in DCB 

Perform unit select or seek as needed. 

GET A, DK@SEL ,R! DCB 
P = SELECT, A # 0 
GEl A,DK@UNl ,R!DCB 
P = S[LECT, A # R!UNIT 
A c:: H!FNC & 1 
SI r (A ~ 0) 

.Select flag 
• If channel not selected 
.Active unit 
· I f no t the de s i I~ed un it 

· ~ f 'W r' i te 

Sif (R!TYPE 
.»»> II 

OSKSDD49),OR,(R!TYPE = DSKSOD50) . If 0049/0050 
.»»> 1 

GET R!%h'l,DK@CE,R!OCB .CE cylinder' flag 
Grr H!%\-I3,DP@DCY,R!DPf .Default cyl indel~s/disk 
SIF (R!%W1 ~ O),ANO,(H!CYL >= R!%W3) 

OIIDEI-1.8. 
OIIDEM. 8 7'c 

SENOIF 
OIIDEH.8 73 
Olt 001. 8 7lt 
DIIDE.M.815 
DlIDEH. 8 76 

SIF 
DlIDEM. 877 
011l)Et-I.878 
OLIOEM. 879 
011DEM.880 
DII[)Er~. 881 

SIF 
DLID01. 882 
D4DEH.883 
[)II DEt~. 88 11 
DIID01. 885 
Dl1OEM.886 
[)II D E f-1. 887 
DllDEM.888 
DlIDEr~. 889 

SEND I r 
OIIOEM.890 
DiIOEM.891 

SEND IF 
04DEM.892 
DlIDEM.893 
DIIDFH.89 II 
DlIDEM.895 
OIIDEM.896 

R13739AP.8 
011001. 898 
olIDEr~. 899 
OLI DEf-1. 900 
040EM.901 

Sir 
011001. 902 

SIF 
OilDEM.903 
011DEM.90 11 
D4DEM.905 



ULJlJtl"l 
Over'lay DI~DE"'l 

llll14 
llli!(.i 
11150 
4160 
11162 
4161t 

416" 

416 11 

4164 
4171 

Lll 14 
4200 
42U2 
LI204 
It206 
Ll207 
ll210 
4215 
4223 
4230 
L12'13 
ll2115 
LI2'I7 

LI266 
11267 
'1276 
L13() 1 
'13() 7 
'1310 
LI312 
LI3 PI 
ll317 
11323 

010001 024424 
075000 /OUf)767 

<macro> 
010002 0241124 
075000 /005767 

<mac 1'0> 

<mClC 1'0> 

<mClcro> 

<mac 1'0> 
<mac r'o> 

<mac 1'0> 
127000 /005350 
077000 /006022 
102002 001UOO 
020443 
165000 

<mac 1'0> 
<mac 1'0> 
<mClCI'O> 
<macro> 

010024 024 1127 
077000 /006056 

<milC 1'0> 

<macro> 
<mac 1'0> 

020'167 n 1 3()(J6 1 n 301"1 
<lIIclcru> 

1020'11 
011001 
02C)1151 
023 11211 

<macro> 
1 ()?O?~) 

02 1,112 11 
011001 
127()OO /005350 

lOP APML 2.1(05/15/87) 07/06/87 11:55:56 Page llll 
Block: DltDEM Qualifier: D4DEM (30) 

R!%W2 = OL$ECE 
P = CRDDIAG 

$fLSEIF (R!%Wl # 
R!%W2 = OL$PCE 
P =- CHDDIAG 

$ENDIF 

.»»> 2 
.Write-enable CE cyl inders 
.Create DDIAG 

O),AND,(R!CYL < R!%W3) 
.Write-protect CE cyl inders 
.Create DDIAG 

$ENDIF 

$ENDIF 

GET R!%Wl,DK@CYL,R!DCB 
$IF (A # R!CYL) 

GET A,DK@OWC,R!DCB 

.Current cyl inder 

. I f see k needed 

P = HEDSEL, A # 0 .Sync track buffer 
R = CLEAR .Clear channel 
EXIT, A # 0 . If error 
A = R!CYL .Desired cyl inder 
lOB: 5 .Select cyl inder 

.««< 2 

.««< 

.««< 0 

.»»> 0 

PUT R!CYL,DK@ACC,R!DCB .Save accumulator parameter 
STORE 1,DKF@SK,R!DCB .Set seek flag 
PUT R!CYL,DK@CYL,R!DCB .Set new cyl inder 
PUT R!HED,DK@NHD,R!DCB .Head to select when seek done 
R!%W5 = D4SKLIM . Timeout limit 
R = llMER .Put on timer queue 
KRECORD TF$D1ISK, (B, R! %W1, R! CYL, R! DCB) 

* Channe I ) 
* Old cyl inder 
* New cyl inder 
* DCB address 

$ELSE 
GET R!%Wl,DK@HED,R!OCB .Current head group 
P = I N I T1, R! TYPE # DSK$DDlIO .' I f not DDIIO 
GEl A,DK@SYN,R!DCB .Check synchronization info 
P = INITB, A = 0 . If sync not needed 
R!%W2 ::: A & 1 
A = R!FNC & 1 .Compare with current function 
P = IIEDSEL, A # R!%W2 . If switch between rd & wrt 
GET A,DK@OWC,R!DCB 
P = INITB, A = 0 .If no outstanding writes 

$IF 
DIIDEM.906 
DI~DEM. 907 
DI~DEt-1. 908 
D4DEM.909 
DIIDEM.910 
D4DEM.911 

$ENDIF 
D4DEM.912 

$ENDIF 
D4DEM.913 

$~NDIF 
D4DEM.914 
D4DEM.915 

$IF 
R13739AP.9 
R13739AP.10 

DLIDEM.916 
[) II 0 E t-1 . 9 1 7 
D4DEM.918 
D4DEr-1.919 
DIlDEM.920 
DIIDEM.921 
DIIDEM.922 
DlIDEM.923 
DIIDEM.924 
D4DEM.925 
DIIDEM.926 
D4DEM.927 
DLIDEM.928 
DIIDEM.929 
D14DEM.930 
DIIDEM.931 
DIIDEM.932 

R13739AP.11 
R13739AP.12 
R13739AP.13 
R13739AP.14 
R13739AP.15 
R13739AP.16 
R13739AP.17 
R13739AP.18 



lJ III Jl r'l 
()vl'l'I,lY lJ II III ',' 

113 _ <fII,lC 1'0:'-
113 3~) 0;?6 1124 
113 -3 3 ()23 1173 
11334 <fII~cro> 

11336 U2 11112 11 
113 J 7 026 1123 
43!1() <m<lcro" 

113 'I () 020 11211 1l23 1111r) 127000 
I () 0 '.J 3 ') (t 

113 'III 
113 'III U2()423 n;~ 34 tl!! 127000 

/nU~)3,)U 
II)')n ':IIlClC 10:-> 

II3~U 
113,){) <III;otero> 

43)7 U77UU() /U052 1t l j 

LL361 1)20143 11 1 37()()() /006072 
1135 11 <IO~CI'():' 

It3;),) UT7nU() I()(J 76\)') 
11367 02U l13 /1 lU20\)? ()() 1 OUO 
113 1;) 077nOI) IIJ(),)?IIII 
113 711 < lIl;;t c rn~' 

It:) 1 i U () 2lH HI 1)()(j()(JU 

11 11(11 1)71U()!) l()u673? 
1111f t3 <macro> 
/111111 ()T7(1()() I()()!?!II 
11111? 1)77U()(l I (JI It''r I (2 

/111111 <111,1 C f'O:-

/111111 < II'" C 10" 

/111111 (1) II J(I( I 

INIT1 

* 
I N I TB 

lOP APMl 2.1(U~/15/87) U7/U6/8711:55:56 Page 1112 
Block: DltDff-' Qual ifier: DltDEM (31) 

* 

GET H!%H2,OK@Sl 
R!%W2 = R!%W2 + I 

A = A - R!SPT 
$Ir (A= 0) 

H!%'rI2 A 
R!%W1 = R!%W1 + 1 

$ENDIF 

bCB 

P HEDSEl, R!%W2 # R!SEC 

P = HEDSEL, R!%Wl # R!HED 

$ENDIF 

Sta rt the I/O. 

* 

.Advance sector 

· I f wrap 
.»»> 

.Advance head (can't wrap) 

.««< 
• If not contiguous 

.Select head group 

.««< 0 

$IF (R!FNC = DAF$READ),OR,(R!FNC = DAF$INTR) . If read 

R GETBUFS 
R = STARfIT, R!STATUS # 0 

$ELSE 
R = Sf NDTR 
EXI r, R!STATUS # 0 
R = GEIBUfS 
$IF (R!STATUS # 0) 

I 0 
R FILL 
GFT R!DAL ,DK@DlO,R!DCB 
R = DALPAR 
R =- STARliT 

$ENDIF 

$fNOIF 

EX 11 

.»»> 0 
.Allocate loca I buffers 
· StCl rt I/O 
· If wri te 
· Send da tel request to B I OP 
· I f del ta no t a va i I a b I e 
· A I I oca te I oca I buffe rs 
· If enough ava i lable 

I • »»> 

.Fill the rest with data 

.Get first on queue agelin 

.Get its parameters 

.Start I/O 

.««< 

.««< 0 

R13739AP. F 
R13739AP.20 
R13739AP.21 
R13739AP.22 

$IF 
R13739AP.23 
R13739AP.2 11 
R13T39AP.2~) 

$ENOIF 
R13139AP.26 

R13739AP.27 
R13739AP.28 

DIIOEM.9 1)0 
$ENDIF 

DIIDE"1. 951 
[)II DEr". 952 
OLI [)EM. 953 
OLIDEM.954 
DltDEM.955 

$Ir 
DIIDEf-1. 9~6 
DIIDEM.9';7 
Dl IDEf".9 1;8 
D4DEI'" 959 
DIIDEf·I.96() 
D4DEM.961 
DLtDEf-1. 962 

$Ir 
DLIDEM.963 
DII DE"" 9pll 
D Lt [) EM. 96 5 
04DE"'.966 
OIIDEf-" 9iS7 
DltDEf"'.968 

SEt-W I F 
D4DEM.969 

*~*****************~**************************************************** 

$ENDIF 
Dl IOE"'.9'70 
Olt o HI. 9 '71 
OltOEM.9/2 



DLIDU;l 
Ove r lay D4DHI 

LILI15 
1/1115 <m(1CI'o> 
1/1121 023L/33 lU3(157 
IILi23 0770UO /007353 
LII125 020LII~5 022450 021/44~ 
LILI30 077000 /007255 
111132 <InClC /'0> 

LILI4~ <macro> 
IILI61 <macro> 
4 LI66 <macro> 
LI~O I 
LI501 002000 ooonou 
4~U3 <macro> 
II~n7 <m<lC 1'0> 

LI~12 020433 ()?/J(JII{J 

LI5111 <macro> 
4~'16 <macl'o> 
LI~20 <mClcro> 
Li521 <macro> 
4~26 <macro> 
II r)3 3 <m<lC 1'0> 

II ~ 3') 02()L133 O?L,OOlJ 

LI ~:) I <lIlacro> 
1/5 111 <mClcro> 
II ~)116 <macro> 
II ~)II 1 <H1<lC 1'0> 

1155 11 ()l()O(JCI ()2 11()Ufl 
LI556 <macro> 
II'> o() <iliac 1'0 > 

lOP A P t-l L 2. 1 ( () ~ / 1 ~ / 8 7 ) 07 / 06/87 1 1 : ~ ~ : 56 P age LI 7 3 
Block: DLIOEN Qualifier: OL/DEM (32) 

* 
* 
* 
* 
* 
* 
* 
* 
* 

WBSTAT: 

Entry: 

Write Behind status processing. 

R!OCB OCB address 
R!DAL OAL address 
R!TOTAL = Total sectors for request 
R!SPT = Sectors per track 
R!TPC = Tracks per cyl inder 

* 
* 
* 
* 
* 
* 
* 
* 
* 

****************************************k******************************* 

WBSTAT * 
GET A,OK@OL1,R!OCB 
P = SlAT, A # R!OAL 
R = OALAOO 
R!S[C = R!SEC + R!TOTAL 
R = CALC 
Pill H! SEC, OK@RAS, R! OCB 
PlJl R!IIEO,DK@HAH,R!DCB 
PlJl R!CYL,OK@RAC,R!OCB 
PUT R!UNIT,DK@RAU,R!OCB 

STAT .H-

1=0 
GET A,DA@IFC,R!DAL 
$IF (A = IM$STAT) 

R!DS -= R!DAL 
RKERN ODALGETA 
RKERN DMGA 

$ELSE 
STORE IM$STAT,DA@IFC,R!DAL 
GET A,DL@RC,R!DAL 
$IF (A # DAR$OK) 

R!DS::: H!DAL 
RKEHN Dt-IGA 
STORE O,OL@ERC,R!DAL 

$U. SE 
GEl R! [II, UA@t-1ES, R! DAL 
H! E I -= t-l10P 
RI\ERN EMSGIOP 

$ENUIF 

.Last OAL 
· If 010 re 
.Get disk addres~ from OAL 
.Ending sector 
.Calculate ending address 
.Save in OCB 

· fnternal function code 
.Early reply already sent 

.»»> 0 
.DAL to send 
.Get an MOS OAL 
.Send to MIOP 

· Internal function code 
.Response code 
· I,f error 

.DAL to send 

.Send to MIOP 

.»»> 

.Clear errcount for next reply 

.A-to-A message 
· 1;a I~get lOP 
· ~end accumul a to f' msg 

0/10EM.973 
D4DEM.97 LI 
D4DEM.975 
0/10EM.976 
04DEM.977 
OLIOEM. 978 
DLIDEM.979 
OLIDEM.980 
04DEt-1.9S1 
O/IOEM.982 
DLIDEM.983 
O/IOEM.984 
OLIOEM.985 
O/IDEM.986 
0/10EM.987 
OLIDEM.988 
0/-1 [)EM. 989 
0/10EM.990 
04DEM.991 
OLIOEM.992 
040Et-1. 993 
O/IOEM.99 11 
040EM.995 
04DEM.996 
040EM.997 

$IF 
0/10EM.998 
0/10EM.999 
Oil OEM. 1000 
O/IOEM. 1001 
OLI OEM. 1002 
04DEM.l003 
D40EM.l004 

$If 
Dll[)[M.l005 
OLIOEl-l. 1 {J06 
DLiDEM.l007 
0/-1 OEM. 1008 
OLIDEM. 1009 
040EM. 1010 
O/IOEM. 1011 
040EM.l012 



[llll)[ r·' 
O'i f' t I "y () I, [) f r: 

I~ ')C () I, ') () 1 

115()2 
115(i2 
115(i 1 
115 ill 
Ilo!)? 

Il(lI)() 

1,61 II 
116~~2 
I, ()?~ 
Il(j }(l 
116) I) 
II () ') I 

I)()/I? 

U() 3()(lll 
nOl(l(lll 

<m;lcro> 
<mClcro> 
<macro> 
<m8cro> 

.:: Jllel C I'(» 

<rnllCI'!) > 

',IIIClC to > 

<111,1(; 10" 

'·111,1 C to " 
()() (> () () I) 

<mil C I()" 

(ll(I()!I, 

()( )()()() () 

I) (> Ilf 11)f I 

SENOI ~ 

I = 1 
EX 11 

lOP APf>1L 2.1(1l5/15/87) 01/06/8711:55:56 
Block: Ol/OEM Qualifier: OltOEr., 

.««< 

.««< 0 

************************************************************************ 
* 
*' 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
'H 

* 
* 
* 
* 
* 

READMCB: Gets the MOS Control Block info for this channel. 

En try: 

Exit: 

H!DCB 
R!IMP 

OCB add ress 
lOP with path to memory 

R!MeB MCB local address 
H!NOSU = MCB MOS address (upper) 
R!MOSL = MCB MOS address (lower) 
R!BINFO = BIOP info address 
R!BPTH ~ Offset to next BIOP MOS buffer 
R!OINFO = DIOP info address 
R!OPTR = Offset to next OIOP MaS buffer 
R! NUt" ::: Numbe r 0 f MOS bu ffe rs 
H!BlIFU = Base address ror buffers (upper) 
R!BUFL = Base address for buffers (lower) 
A = 0 if no local memory, 1 if all is,OK 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ,It-

* 
* 
* 
* 
*' 

*****************************************~****************************** 

READMCB * 
GET R!BlJFlJ,OK@BFO,R!DCB 
GEl R!BlJrL,DK@BF1,R!OCB 
GEl R! Nut", DK@CNT , R! OCB 
SIF (R!TMP = R!%MYID) 

GET R!BPTR,DK@BIO,R!OCB 
GlT R!OPTR,OK@OIO,R!DCB 

$ELSE 
GEl R! f>10SlJ, DK@f>1CO, R! OCB 
GEl R! f>10SL, OI(@MCl , R! OCB 
I =: (J 

S I F (R! MCB = 0) 

R!lIB = CB@Sl@P 

.B~se of MOS buff~rs 

.Number of buffers 
· If path present, 

.B:OP pointer 

.O!OP pointer 

.MOS address of MCB 
I 

.»»> 0 

.Ensure interrupts disabled 
· If no local memory 

.»»> 1 
· MCB pa rce lsi ze 

Page 11711 
( 33 ) 

SEN 
OIIOEf>1. 1 () 1 J 

SfNDIF 
OIIDEf>1. 1 n 111 
D110EM.l()15 
[)LIDEM.l()16 
011 0 E r". 1 0 1 7 
011 [) EM. 1 () 1 8 
[) II 0 E 1'1. 1 0 1 9 
[)IIOH1. 1020 
DIID01. 1021 
DIIDEN.1022 
[)11[)[H.1023 
[)II DEr-1. 1021, 
DIIlJFH. 1025 
DLIOEH.l026 
DIIDEM.1027 
DIIDEM. 1028 
DIIDEM.1029 
OLI () f M. 1 030 
Olt OEH. 1031 
DLIDEf>1. 1 () 32 
[)IIDEM.l033 
OLIDEI".1034 
OLIDEM. 1035 
OLI D Ef>1. 1036 
DIIDEH.1037 
DLIDEM. 1 n 38 
Olt 0 EM. 1 039 
011 DEM. 10ltO 
D40EI'<1. 10111 
OIIDEM. 10112 

SIF 
OllOn1. 1 {)I13 
[)l,[)EH.l01ILt 
D 4 D [H. 1 0 LI5 
OL, Dnl. 10LI6 
OltDn1. lOIn 
DIIOEH. HJI18 
DltDEM.10 It9 

$IF 
OLtDEM.l050 



OllOlN 
Ove I' I ay 011 DErv1 

116111~ 
116

'
1() 

I~ 6 ') (I 
IH-,r)? 

11652 
4651~ 
11656 
1166d 
4662 
1166 .... 
11665 

11672 
11677 

tl703 
1t71 i) 

l.j 71 ~I 

1171 'I 
11715 

11716 
1171 (, 
1172U 
1173 7 

<macro':> 
020000 02111135 
1030()2 nOl0nn 

<rn:-tcrn> 

010UOl 02 11UC)L) 
0201136 024()UO 
020113 7 02 II ()(ll) 

0201135 02110nu 
0111003 n2 IIllUO 

<rn8cro> 
()10UUO 005UU2 022 t135 
112l.j116II 

<rn<1C r'o> 
010001 On50n2 022435 
()21~462 

<m8C ro> 
U10002 005002 022435 
0241123 

<rn8cro> 

010001 
()()10nn 

Ill0()On ()2 1111211 
<rnClCfO> 
--rn(H~ r'o '> 

lOP APML 2.1(05/15/87) 07/C6/8-' 11:55:56 Page 1175 
Block: 040EM Qualifier: 040EM (34) 

RKERN IH·1A 
R!MCB R!HC 
EXIT. A = 0 

$ENOIF 

R!CA MIO$BMR 
R!CB R!NOSU 
R!CC H!NOSL 
H!CO H!NCB 
R!CE CB@Sl 

.Get it 
• Add ress 
· If no memory avai lable 

.B~ffer mernory read 

.MOS address 

.Local address 

.Word length 
• Re.ad 

.««< 

RKERN COMIO 
R!OINFO = CB$OIOP < 2 + R!MCB .,OIOP info 

GEl R!DPTR,DO@PTR,R!OINFO .Offset to next buffer 
R!BINFO = CB$BIOP < 2 + R!MCB .BIOP info 

GET R!BPTH,BB@PTR,R!BINFO 
R!%Wl = CB@LH < 2 + R!MCB 

$ENOIF 

A = 1 
EXIT 

.Offset to next b~ffer 
• Er~t ry add ress 

.««< 0 
.Good status 

********************************************************~*************** 
* * 
* GEnIOS: Get the MOS buffer add ress from the specified * 
* offset. * 
* * 
,If- Entry: R!%Hl = Offset * 
* R!BLJFU NOS base add ress (upper) * 
* R!BUFL MOS base add ress ( lower) * 
,If- * 
* Exit: R!BlJFLJ MOS add ress (~pper) * 
* R!BlJrL MOS add r'ess ( lower) * 
* * 
************************************************************************ 

GETMOS * 
R!%W2 = 0 . I~itial ize 
LSHI~r H!%H2;H!%Wl,O'9 .Ml.ltiply by D'512 
DADO R!BlJFlJ,R!BUFL,R!%H2,R!%Wl .Add to base 

OtIDEM. 1 W> 1 
Ol~ OEM. 1052 
OtIDEl-1. 1053 
04DEM. 1 05t~ 

$ENOIF 
OIIOEM.l055 
04DEf'I. 1056 
OIIDEM.l057 
OtIOEM.l058 
OIIDEM.l059 
OLIOEM.l060 
D40EM. f061 

D4DEM. 1062 
OLIDEM.l063 

DLIDEM. 106t, 
Ot~DEM. 1065 

D40EM.l066 
$ENDIF 

Dl.jDEM.l0p7 
04DEM.l068 
DLIDHI. 1069 
DtIDEM.l0IO 
OtIOEM. 1071 
DtIOEM. 1072 
DliDEM.l0l3 
DtIDEM.l074 
D4DEM.l075 
OLIDEM. 1076 
D40EM.l077 
D4DEfw1.1078 
OLIO EM. 1079 
OLIOEM.l080 
D4DEM.l081 
OtIOEf'1. 1082 
DtIDEt-1. 1083 
D40EM.l08L, 
04DEM.l085 
DL'DEM. 1086 
DtIDEM. 1087 



LJI~ULH 

Ove I' I (~y OIIDfr·l 

Ill')l) 
47St) 
Ln')1 

Ll7')') 
L17') ) 
I~ Fj I 

Il163 
L~ US 
5()1)1 ) 

5()(l5 
5 () 1 !~ 
5111 () 
'jCl?rl 

5u~)'1 

51)2·1 
51)2,1 
51};'11 

ill 1 Il()(l 

0261~63 
023510 ln3U03 ll10000 
()?l~ll6) 

00200(l Olll)non 
<metera> 

<macro> 
<iliac 1'0> 
<!TIClero> 
<1fI"C"()~' 

02046? 021~UUlJ 
() 1 0 lJ n 1 I)? II I )() () 

<melero" 

O?f) ll65 (I;!2 1123 
UI~1000 023510 
fJ?nl~65 u;..> 3') HI 

2 111165 
OI)UOI~ 
;>1~L~65 

lOP APML 2.1(U5/15/87) 07/06/87 11:55:56 Page 416 
Block: D4DEM Qual ifier: D4DEM (35) 

EXIT 

************************************************************************ 
-II- * 
* WH II B I OP: Updates the BIOP portion of MCB. * 
* * 
* WR 11 D I OP: Updates the OIOP portion of MCB. * 
* * 
* En try: HlBINFO = BIOP info add ress * 
* RlBPIR = offset to next MOS bu ffe r * 
* RlOINFO = BIOP info add res s * 
* RlDPfR = offset to next MOS bllffe r * 
* HlMOSlJ = MOS add r'ess of MCB ( uppe I') * 
* Hl tvlOSL = MOS add ress of MCB ( lowe r) * 
* RlMCB MCB local add ress * 
* HlNUM Nurnbe r 0 f buffers * 
* Rl%W1 Inc rernent for OIOP pointer * 
* RlH1P lOP with pa th to memory * 
* * 
************************************************************************ 

WR ITB I OP -K

RlBPIR 
RlBPIH 

WRITB * 
I = 0 

RlBPTR + 1 
0, A = RlNUM 

$IF (HlTMP = Rl%MYIO) 

.Next entry 

.Wrap to top 

.Path on this lOP 

PUT RlBPTR,OK@BIO,RlDCB .Save BIOP pointer 
$ELSE 

PUT RlBPIR,BB@PTR,RlBINFO .Save BIOP pointer 

.»»> 0 

DADO RlMOSU,RlMOSL,CB$BIOP"RlCB,RlCC .MOS adcress 
HlCD RlBINFO .Local address 
RlCE = CB$SBSZ .Length in words 

$ENOIF 

P ~. WHITD 
WI{ II D I OP -K-

H!OPIH H!OprR + R!%Wl .Next entry 
RlOPTH ~ HlOP1H - RlNUM, A >= RlNUM .Wrap 

.««< 0 

DLIOEM. HH 
OIIDEI'-1. lOB;, 
OLI DEM. 1 ()90 
D4DEM. 1091 
DllDEI".1092 
040EM.1093 
011 [) U". 1 () 9 4 
OLIDU".1095 
011 DEM. 1096 
OIIOEr".1097 
011 DEM. 1098 
Ol~ DE,.,. 1099 
Oil DEI". 1100 
0110Etv1.1101 
OIJOEM. 1102 
OIJ D E tv1. 11 U 3 
OIIDEM.110Ll 
011 DH1. 1105 
OIIDEH.1106 
Oil D Ef". 1 1 0 7 
OIIOEtv1. 1108 
DIJDEH.1109 
DLIOEM.1110 
DIIDEM.1111 

OLIDEM.1112 
DIIDEM.1113 
OI~DEM.11111 

$ IF 
04 D EH. 111 5 
011DEM.1116 
OLI D E tv1. 1 1 1 7 
OLIDEI".1118 
DIIDEM.1119 
OLIDEtv1. 1120 
OltDEM.1121 

$ENDIF 
D4DEr".1122 
Oil [) E tv1. 1 1 2 3 
DII DE M. 1 1 211 
DI-lDEtv1. 1125 



lJ'IlILf'l 

Over'lay OllOrt·1 

5032 
5113 11 

50 l tO 
50'j3 
5054 
5061 
5070 
5072 
5u 711 

5074 
507't 

51th) 
5102 
510 l t 
51 Ol~ 
51U6 
51 1 (J 

5112 
5114 
5116 

5115 
511 ;7 

512IJ 
51?U 
5121 

n(l20UO 
<m<lC 1'0> 

<macro> 
<mac roo> 
<mac ro> 
<macro> 

020464 
010001 

<macro> 

<mClC ro> 

010003 
<mflC ro> 

002000 
010014 
02U435 

<macro> 
010000 

<mac ro> 

003000 
001000 

072033 
<rn<lcro> 

OOOUO() 

024(JOO 
02LICl()() 

02111 )()() 

000000 
021tOOO 
021.000 

02 Ll1,35 

101' APfJlL c.l(O?/l?/Bf) UfjU6/Bf 11:??:?O page q{{ 
Block: D4DEM Qual ifier: 04DEM (36) 

1=0 
$IF (R!TMP = R!%MYID) .Path on this lOP 

.»»> 0 
PUT R!DPTR,OK@OIO,R!OCB .Save OIOP pointer 

$ELSE 
PUT R!OPTR,DD@PTR,R!OINFO .Save OIOP pointer 
DADO RIMOSU,R!MOSL,CB$OIOP"RICB,R!CC 
RICO R!DINFO .Local memory address 
R!CE = CB$OOSZ .Length to write 

$ENOIF 

WRITO * 
$IF (RITMP H RI%MYID) 

RELMEM * 

RICA = NIO$BMW 
RKERN COMIO 

I :oc 0 
R!IIS = CS@SZ@P 
R!HC = R!MCB 
RKERN liMO 
RIMCS = 0 

$ENDIF 

1=1 
EXIT 

.««< 0 

.Path not on this lOP 
.»»> 0 

.Buffer memory write 
· Wri te 

.Ensure interrupts disabled 
· Memo ry size 
· Add ress 
.Release 
. CI ea r 

.««< 0 

************************************************************************ 
* * 
* 
* 
* 
* 
* 
* 
* 
* 

MOVEIT: 

Entry: 

Transfer next read ahead or write behind sector. 

RIDAL =OAL address 
R!SC1 = Number sectors offset from start 
RICODE Transfer di rection 
RIBUFU = MaS address upper 
R!BUFL = MaS address lower 

* 
* 
* 
* 
* 
* 
* 
* ********************************************************1*************** 

MOVEIT * 
R = CPUCALC .Calculate CPU address 
TRANSFER R!COOE,R!TM,R!CPU,R!CPL,R!BUFU,R!BUFL,04$WPS 

DllDEfJl.1126 
D4DEM.1127 

$IF 
OlIOEN. 1128 
oLIDn1. 1129 
OltOn1.1130 
OltDEM.1131 
OltOEN.1132 
o l~ D [N. 1 1 3 3 
Olt DEN. 11 31~ 

$ENDIF 
040EM.1135 
040EM.1136 

$IF 
OIIOEM.1137 
OLIDEM.1138 
D40H1. 11.39 
04DEM.1140 
OI~OEM.11lt1 
OIIOEM.11lt2 
OI .. OEM.11lt3 
OlIOEM. 11 Itl .. 
040EM.11lt5 

$ENOIF 
Ol,OEH.11 tI6 
Ol'DEM.1110 
040EM.1148 
OI~OEM. 1149 
Ol .. OEM.1150 
040EM.1151 
OI'DEM.1152 
040EM.1153 
Ol10EM.1154 
040EM.1155 
OLIOEM.1156 
OL·tDEM. 1157 
OIIOEM. 1158 
Ol10EM.1159 
011 0 EM. 1 1 60 
0110 EM. 1 161 
040EM.1162 
011DEM.1163 



[JIll) I 1-1 
OV(~ I' I ilY IJliI)rl'~ 

51~, 
~) 1');> 

') 1 ~:, 3 
') 1';. 3 
51 ()2 

') 1 (, 7 

51 i ~~ 
52(10 
52()2 
52W> 
521U 
5211 
5212 
')211~ 

5233 
')2 1,3 

');,-'1: :) 

d73?!l1 
n010011 

<lIlacro> 
<1ll8Cr-O> 
<rn(lcro> 

<mClC 1'0> 

n2oll'~ 7 
<mac ro" 

0201, tl 7 
U27 1127 

<[lIil C roc--
() 1 () U () () 

<III8C 10 

<II18e r 0 

<IIlClCIO 

u01{)U(1 

()2111,~6 

()2?1126 02 11447 

(121,1121, 

R = WRITBIOP 
EX IT 

lOP A P f'1 L 2. 1 ( U ') / 1 ') / 8 7 ) 0 7 / U 6/8 7 1 1 : ') ') : ') 6 
Block: DI~DEM Qua Ii fier: DtlDEM 

.Update BIOP part of MCB 

************************************************************************ 
* * 
* CPlJCALC: CCllclilate Central Memo(y Cldd ress. * 
* * 
* Entry: R!SC1 Nurnbe r sectors, offset from sta rt * 
* R!DAL DAL add ress * 
* * 
* Exit: R!CPU CPU add ress (upper) * 
* H!CPL CPU address ( I oVle r) * 
* * 
************************************************************************ 

CPUCALC * 
GEl H!CPU,DI@I'''O,R!OAL 
GET R!CPL,OI@TM1,R!OAL 
$1 r (R! SC 1 # 0) 

GET R!%W5,OL@UNS,R!OAL 
R! %W14 = R! SC 1 
$UNfIL (R!%W5 = 1) 

R!SC1 R!SC1 + R!%W4 
R!%W5 = R!%W5 - 1 

$ENOTIL 
R!%W2 :c: 0 
LSHIFf R!%W2,R!SC1,0'9 

.S~arting target ,nemory address 

.If not first 
.»»> 0 

· #; phys i C8 I lin its, 
· Save offset 
· M~II tip I Y by un its 

.Convert to Vlords 

DADO R!CPlJ,R!CPL,R!%W2,R!SC1 .Add to CPU base address 
$ENOIF 

.««< 0 
EX 11 

I 

********************************************************K*************** 
.It- * 
* GLTBlHS: Allocates local mernoryburfers for a disk r'equest. * 
* * 
* [nt ry: H!DCB = OCB add ress * 
* R!fNC -- OAL fune t ion code * 
* * 
* Ex it: H!SIATUS r'e tu rn status (0 bad) * 
* H!ENTRY Cu rrent LMA entry * 

Page 1178 
( 37) 

OI~DEM. 11 
[)IIDEf·1. 116.-
011DEH.1166 
DIIOEM.1167 
DIIDEH.1168 
011 0 Ef., . 1169 
DI~DEM. 1170 
011DEH.1171 
OIIOEr.,. 1172 
OIIDFI·1. 1173 
OIIDEfo1. 1171~ 
DIIDH1.1175 
DIIOEM.1176 
DIIO [I". 11 77 
011DEM.1178 
OIIDEM. 1179 
OIIDEH. 1180 
Oil [) EM. 1 1 81 
D4DEfol. 1182 

$IF 
DtIDEf".1183 
DIIOEf".1184 
DIIDEfol. 1185 
DI~OEfo1. 1186 
DII[)Et".1187 
DI~DEM. 1188 
OI~DEH. 1189 
DIIDEM.1190 
DIIDEfol.1191 
D4[)[M. 1192 

$END IF 
OIIDEM.1193 
DIIOEfol.1191~ 
DIIOEfo1. 1195 
DIIOn.,. 11;96 
[)IIDEfo1. 1197 
l)IIOEM.1198 
[)IIDEM.1199 
OlIDEfo1. 1200 
DIIDEM.1201 
DIIOEN. 1202 
Dl1DEN.1203 



DIIDl H 
Ove 1'1 ely OLIOEI'-1 

521~11 
52L~4 <mac 1'0> 
52~1 0211506 
5252 
52~2 <macro> 
52~) 7 <macro> 

5261 <macro> 
5271 <mac 1'0> 

52f3 <mac 1'0> 
5304 077000 /010061 
5306 070146 
5307 <mac 1'0> 

5307 <mac ro> 
531 11 <macro> 

53 lit <iliac 1'0> 

5320 <melc ro> 
5325 U 111000 /001000 005002 

024LI2 LI 
5331 020434 021,L125 
5333 <mac ro> 
5335 020423 03 11425 
5337 026425 
53 110 02742 LI 
53 111 <mac 1'0> 
53 112 <m(lc 1'0> 

53 112 07 ?nOO 1007565 
53 111t 0204LI2 0235()6 107074 
53 117 no 1 O(HI 

lOP APML 2.1(05/15/87) 07/06/8711:55:56 Page 1t79 
Block: D4DEM Qualifier: D4DEM (38) 

* * 
************************************************************************ 

GETBUFS * 
GET R!ENTRY.DK@CLB,R!DCB 
R!LOCAL = A 

GEIBUFSA * 
GET R!STATUS,LB@LOC,R!ENTRY 
SIF (A = 0) 

BGEl fU STATUS 
SIF (A # 0) 

STORE 1.0KS@RS,R!DCB 
R = ACTDEM 
P = RELBUFS 

SENDIF 

, I 

· Cu rrent ent ry 
· S~ve 

.Local address 
· If not al located 

.»»> 0 
.Get a buffer 
· If no more buffers 

.»»> 1 
.Set waiting for buffer flag 
.Put DCB back on queue 
.Release any al located buffers 

.««< 
rUT R!STAfUS,LB@LOC,R!ENTRY .Spve the address 

SENDIF 

Sir (H!FNC = DAFSPTRN) 

GET R!%W1,DL@PAT,R!DAL 
R!%W2 = D4SWPS < 2 

R!%W3 = R!SlArUS 
SUNTIL (R!%W2 = 0) 

(R!%W3) = R!%W1 
R!%W3 R!%W3 + 1 
R!%W2 = R!%W2 - 1 

SENDTIL 
SENDIF 

.««< 0 
· I f pa t te rn i ng 

.»»> 0 
.P'ick up 1 parcel pattern 
.Number of parcel~ in sector 

.Starting address 

.Unti I al I parcels patterned 

.««< 0 
R = NEXIBUF .Naxt entry 
P = GETBUFSA. H!ENTRY # R!LOCAL . If more to do 
EX IT 

OIIDEM. 120LI 
D/IDEI-!. 1205 
DIIDEM. 1206 
D/IDEf>1. 1207 
DIIDH1. 1208 
D4DEN.1209 
D40EM.1210 
DLIOEM.1211 
Dlt 0 EM. 1212 

Sir 
D40D1.1213 
D/tOEM.1214 

Sir 
D 110 EM. 1 2 1 5 
DIIOEM.1216 
DIIDD1. 1217 
D4DEM.1218 

SENOIF 
DIIDEM.1219 
D4DEM.1220 

SENDIF 
D40EM.1221 

Sir 
D/~ DEM. 1222 
D4DEM.1223 

DIIDEM. 1224 
D40EM.1225 
040EM.1226 
DIIOEM. 1227 
DLIDEM.1228 
D4DEM.1229 
D4DEM.1230 

SENDIF 
DIIDEM.1231 
DLIDH1. 1232 
D4DEM.1233 

R13739AP.29 
*****************************************~******************************R13739AP.30 
* . *R13739AP.31 
* HEDSEL: Select head group. *R13739AP.32 
* *R13739AP.33 



DII!)! H 
OVCrlclY D' 

5350 
~ 3')(1 
5 35;~ 
535 11 
5363 
5317 

5 11()3 
5 1J{)5 
5 11!lG 
5 /11 n 

5 /11 U 
5411 
51~ 13 
5 /1111 
5 /121 
51\27 
5 /131 
51133 

51~52 
51,rd 

0'lll)()1I /OU6()2? 
1020U? {)(Ilnon 

<nwc 1'0> 

<:rn;ICt'O' 
<rn;lC I'()'> 

0204 111\ Duson 7 
<1118 C I'()' 

(21)1~ IIII nnSfll() 
..-::rn;l C )'0'> 

O?I~11211 

016uon /(II1()()()() 
161(JO() 

<f1I;lC 1'0> 

<f1ItlC t'()' 
01n()O? (12L11127 
() 77U(lO / () () () ()I) 6 

<rn;lcro:'-

(J 1 IJ(H III 
()()10nn 

')01' APt-II 2.1(W)/1~)/BI) 
B I Dcl,,: DIID[t-l 

()1/06/S1 11:1)~:')6 
qll<l I if i e I': DIIDUI 

PClge 118() 
( 39) 

* Entry: B cllcHHlel rllHllber *1{137'39AP.3 11 
II- H DCB -= DeB addt'0.ss HHI3139AP.35 
* H flU) :::: new hecH1 qr'ollp flllrnber' *R13739AP.36 
II- n TYPE -= device t.ypeHI\l3739Af',37 

.11- *In 3 7391'11'.38 
* f x it.: A # 0 i f e n'o r inc I C (I I' i II g c tr rH HI C I H H 1 3 73 9 A I' . 3 9 
* * 1\1 3 73 9 A I' . II () 
********************11-***********11-****************11-**********************H13739AP.111 

HEOS[! * 
R -:c (;1 t/\I{ 
EX IT, A # 1I 
GI.l H!%Wl,Dh@II[D,H!DCB 
PUT R!IIE(),DI\@IILD,H!DCB 
$Ir (R!TYPF DSK$(040) 

A ~ R!IIED < 7 
$ELSL 

/\ '" R!HEO < D'S 
$ENDlr 

.Entry 

. C I (~(I I' clrClrlllC I 

. I f II I I (I b let 0 C I e (I r' 

.Get old hend group 

.Set new heCld group 

.»»> () 

H!%W2 c:: /\ 

.««< () 
.S(lve for flrnction echo 

A = A + 0' LI nOli () 
lOB: 1 .Select hC(lrl 
PUT R!~.w2,D"0ACC,R!OCB .S(lve (lccllmlllCltor pClrClmeter 
SlO1{E l,DKF@HD,R!OCB .Set. head select flClg 
R!%H5 ::-: OI\HDIIM . Timeollt I irnit 
R = llHER .Put 011 timer' qllelle 
kRECOHO Tr$D11IllJ, (B.R!%Hl,R!HED,R!OCB) 

A = 0 
EX 11 

* Clwflnel 
* Old head group 
* New he<ld group 
* DCB Clddress 

.CleClr stCltus 

****************H******************************II-************************ 

* * 
* RELBUFS: Releases 10CClI memory buffers. * 
* * 
* Entry: R!DCB = DCB (lddress * 
* * 

RI3739Af'.112 
H 1 3 73 9 Af' . II 3 
H13739AP.IIII 
R13739AP.115 
I{ 1 3 7 39 A P . II 6 
R13139AP.117 
R13139AP.118 

SI r 
H 1 3 7 3 9 A P . II 9 
H 13 139Af'. 5() 
R13739AP.51 
R13739AP.5? 

SEND 11-
R13739AP.53 
H13139AP.54 
R13139AP.55 
R13739AP.56 
R13139AP.57 
R13739AP.58 
f{ 13 139Af'. 59 
R13739AP.6U 
R13739AP.61 
R13739AP.62 
R13139AP.63 
R 1 3 7 3 9 A I' . 6 II 
R13139AP.65 
R13739AP.66 

[) II [) HI. 1 ? 311 
[)110E.r'1. 1235 
040El-l.1236 
04 D El-1. 1 237 
o Ill) E. f·1. 1 2 38 
DIIOEl-I.1239 
OIIOEf·1. 12 110 



OI~DH' 
ave t'l ely Dl,DEI-l 

51~ 5/1 
5l15 1, 
5 l ,61 
5 ,,62 
5,,62 
51,67 

51171 
5476 
5500 
5510 
5515 

5515 
5517 
5522 

5523 
5523 
553!) 
5531 
51)~5 

5537 
55111 
55112 

55112 

<macro> 
02 11snG 

<rn~c t'O> 
<1Jl(lCIO> 

<IIlClC ro> 
127000 /010tl61 

<mClcro> 
<macro> 
<mClel'O' 

077lHJO /007565 
0201t l ,2 0235(16 
001000 

<mile 1'0> 

103101 
<m<1C 1'0> 

"'macro> 

010000 02l",IIII 
fl71171 

<m{1Cr'o> 

0770nn jOf)6(l22 

107037 

lOP APML 2.1(U5/15/87) 07/UG/8711:55:56 
B I 0 c k: 0 It 0 E M Qua I i fie r : 0 I, 0 U-1 

***********************~*******************~*********************K****** 

RELBUFS * 
GEf R!£NIRY,DK@CLB,R!DCB 
R! LOCAL :~ A 

RELBUFSA * 

· Current LMA entry 
· SAve 

GET R!SCO,lR@LOC,R!ENTRY 
SIF (A # 0) 

· LOCAl buffer Address 

GET A,LB@fUI,R!ENTRY 
P ~ ACTDEM, A # 0 
BRET R! SCU 
STORE O,lB@LOC,R!ENTRY 

SENDIF 

· I f A I I oca ted 

.Buffer' full fl<l9 
· If buffer is full 
.Releilse 
.CleAr Clddress 

R =: NEXTBUr .Next entry 
P = RELBUFSA, R!ENTRY # R!LOCAL . If more to do 
EXIT 

.»»> 0 

.««< 0 

PClge ,,81 
(l-llJ ) 

lH'DEM. 121,1 
O"DEI-1.12lI2 
OI,DEl-1.12 1,3 
[)IIDEIv1. 121,1, 
01, DEM. 121,5 
OI,DEI·'. 121,6 
OI,DH1. 121,7 
D4DU-1. 12 1,8 

SIF 
01, 0 E 1-1. 1 24 9 
DIIDH1. 1250 
DIIDf!.1. f 2 51 
D4DEf·1. 1252 
DI,DEI-L 1253 

SEND 1-
OIIDEI·1. 1254 
DI,DEI-1. 1255 
D4DEr-1. 1256 

R13739AP.67 
************************************************************************RI3739AP.68 
* *RI3739AP.69 
* RELEASE: ReleClse the Active channel. *R13739AP.70 
* *RI3739AP.71 
* Entry: R!OCB = DCB Clddress *RI3739AP.72 
* R!CHAN chClnnel number *R13739AP.73 
* R!TYPE device type *RI3739AP.74 
* *RI3739AP.75 
* Exit: R!UNIT active unit *RI3739AP.76 
* *R13739AP.77 
************************************************************************R13739AP.78 

RELEASE * 
GET A,DK@SEL,R!DCB 
P = RELX, A # 0 
GET A,DK@OWC,R!DCB 
SIF (A # 0) 

R! IHD = 0 
P := HEDSEl 

SENOIF 

R = CLEAR 

.Selected fl<19 
· If unit not selected 

· If sync needed 
.»»> 0 

.Sync DD40 write buffer 

.««< 0 
.Clear the channel 

R13739AP.79 
R13739AP.80 
R13739AP.81 
R13739AP.82 
R13739AP.83 
R13739AP.84 

SIF 
R13739AP.85 
R13739AP.86 
R13739AP.87 

SENDlr 
R13739AP.88 



!JIllll 1-' 
OVPI'I "y 011· 

5 1)11/1 

55 115 
5')1) 3 

5 1)()? 
~) I) () I) 

'j512 
5575 
56()? 
5 (i(ll) 
'J6(16 
S()10 

561U 
5611 
561? 
5617 
562r) 
5627 
5631 
5631 

~) 6 )~: 
5(132 
I) 63 1 
IJ(}lpl 

') () II;' 

''Jill 'I 

1 (13(1(j ') 
<mile 10' 
'fll:l c I'()" 

1l1 lwon /1 7()(1I 1n 
, lII,l!: I (J" 

() l l1011fl /1 i?');'11 
< IIl;)C ro> 

() 1/1(lI1O /1 j?'))/1 

<1ll,lC 1'0> 

<m<lClo> 
<,11l:1C 1'0" 

();.?LIII?3 
161 (H)(I 

<Ilwe 1'0> 
<m,lC 10' 

() 1 fl(l()? ()~~ II/I;"~ 1 
n 17(l(In /(I()()n'di 

Onl(1()!l 

III;IC I () , 

1()()11 11 
1l77(I(Ir) /(1(1(,11;:2 
111?()!1? (1I11()(1!1 

'111;)(: 1'1)" 

!lll,(H)\) /1I1Il1l1)(1 

(I?/I/I?) 

(l;~?LI(}6 

P??lI66 

0;);:>/166 

I\I'HI ? 1 ((1 1)/1 'lie I) 
Block: D'I1JE!-1 

() 1 / () () / 8 7 1 1 : I) I) : ~) h 
QlIHlifier: DIIDU-' 

P =: R [ LX, 1\ # () . Ire r'l' (I r-
GE T R! UN 1 1 , DK@UN r , I~! OCl3 .I\c t i ve lIr1 i t rlllfllbe r 
$ I r (R! IYPE :-:: DSK$D[)39), Of{, (R! TYP[ IJSh$DDIj()). I r OD39/ 11() 

1\ -= 0' 1 TU(H)lI + n! UN I I 
$[ LS[ I r (R! I YPF = DSK$DDI19) 

1\ =- 0' 1725211 + R! UN I I 
$lLSElf (R! TYPE ~ OSk$0(50) 

1\ -= 0'172534 + R!UNIT 
$[ L Sf 

$I'UNfIF COOE-,-PT$DEV 
$ENDlf 

R! %H1 -= 1\ 
lOB: 1 
PUT R!%Hl,Ok@I\CC,R!OCB 
SlORE l,Okf@RL,R!OCB 
R!%H5 =: [)/IHOLIM 
R = T I r--1ER 

RELY * 
EX IT 

· 1'<l1'(lIllC te r 
· If [)()'19 
· P<lI',Hne te r 
· If DD5() 
.P<lr'<lrnet.pr 

.lllege'l1 device type 

.S(lve p<lr;)meter 

.Rele<lse 

»»> () 

.««< () 

.Se'lve e'lcclInlllle'lt.or pe'lr'e'lmet.er 
· Se t f I e'l9 
.Timeout limit. 
· Put on timer' qlleue 

************************************************************************ 
* * 
* 
* 
* 
* 
* 
* 
* 

S[LU~ T : 

Ent ry: 

Se I ects t.he spec i r i ed clwnnel. 

R!OCB = OCB addr'8ss 
R! CHI\N Che'l nne I fllirnbe r 
R!UNIT = Unit number 
R!TYPE = Device type 

1+ 

1+ 

* 
* 
* 
* 
* 

************************************************************************ 

SELECI * 
GET I\,[)I\QSEL,H!OCB 
P -::: RLLfI\SF:, 1\ = U . If llrli t selected 
R -c CI EI\R . C I P.e'l I' clt8fln8 I 
EX I I, A # 0 . Ire r' "0 r 
$IF (H! fYPE :-:: DSh.$0(39),OR,(R!TYPE :-:: OSI\SOOIIO) .If 0039/00110 

.»»> () 
I\!%\-Il == 0' lUOlH) + R! UN IT .Pat'e'lrneter 

P;l<W IIB2 
(111 ) 

H1313(}AP.8<) 
RI3T39I\P.9() 
R13739I\P.91 

$ II 
H13139I\P.9~ 
H1373(}AP.(n 
R13739AP.9 11 
H13139AP.9'J 
R13739I\P.96 
R13139I\P.97 
R137391\P.98 
R13739AP.<)9 

SE ND If 
R1373C)I\P.1()(J 
R13739AP.l()1 
R13739I\P.1()2 
R137391\P.103 
R13739AP.1()/1 
R13739AP.l()5 
R13739AP.1()6 
H13 7391\P. 1117 

[)IIDEI-1.1257 
0110[1-1.1258 
OIIDEf·1. 1259 
OlIO[l-1. 1260 
D'IDH1.1261 
0110EI-1.1262 
011 [) E f-1. 1 2 6 3 ' 
DIID01. 12611 
OLIOU1. 1265 
DIIOEf·'.1266 
D'IDEf·1. 1267 
OIIOU-' _ 1268 
011 D E f-1. 1 ~? 6 9 

R13739AP.1U8 
R137391\P.1U9 

OIIDEl-1. 121U 
D'IDEH. 1271 

R 1 3 73 9 A P. 1 HI 
SIF 

04DEf-l.1273 



DllD[M 
OVerlClY DltDEt-I 

56') 7 
56()l~ 

567U 
5675 

5701 
57()2 
5 (nil 

5701 .. 
5705 
5712 
5720 
5725 

5730 
5736 
57 10 
5762 

5762 
5764 
5766 

5767 
5 7() 7 
6011 
6013 
6021 

<rn,lcro> 
o 11~noo 101 ?,,?1.1 
024 1123 

<l1lilCr'o> 
o l lH)OO In 12') 311 
02 1t423 

<rnClcro> 
<macro> 
<mClcr'o> 

161000 
<rnClcro> 
<mac nl> 
<mClcro> 
<IIlClcro> 

<macro> 
<milcro> 
<macro> 
<m<1C ro> 

0100U2 0241127 
077000 1006056 
001000 

<m<1cro> 
<milC 1'0> 
<milcro" 

nn1nnn 

0221t66 

022466 

lOP AI'ML 2.1(05/1(j/87) 
Block: DIID[M 

07/06/81 11:55:56 
QU<11 i fief': DllDEfll 

$ELSEIF (R!TYPE = DSK$DD49) 
R!%W1 = 0'12524 + R!UNIT 

$ELSEIF (R! TYPE = DSK$DD50) 
R!%W1 0'12534 + R!UNIT 

$fLsr 
$PUNTIF CODE=PT$DEV 

$ENDIF 

lOB: 1 

· If DDl l9 
· p(1 1'(1rneter 

· If DD5!) 
· P<1 r'<1me te r 

· I I legal device type 

.««< 0 
.Select 

PUT R!%W1,DK@ACC,R!DCB 
STORE 1,DKf@SL,R!DCB 
GET A,OK@UNT,R!DCB 

.Save acclImul<1tor pClram 

.Set select fl<1g 

.last unit selected 
$IF (A H R!UNIT) .If different 

STORE 0'177777,DK@CYL,R!DCB .Force <1 seek 
SIORE 0'37,DK@IfED,R!DCB 
PUT R!UNIT,DK@UNT,R!DCB .Set neW' unit 

$ENDIF 

R! %W5 = DL,IfDL I M 
R = TIMER 
EXIT 

.Timeout limit 
· Put on time r queue 

.»»> 0 

.««< () 

****************************************~***~*************************** 

* * * CRDDIAG: Creates the online diClgnostic function processor'. * 
* * 
* 
* 
* 

tnt r-y: R!DCB = DCB address 
R!%W2 = Function code to perform 

* 
* 
* 

********************~*************************************************** 

CHDDIAG * 
CREATE DOIAG,(R!DCB,R!%W2),PRI=0 .Onl ine diClg. processor 
$PUNTIF (A H 0) 
STORE 1,DKF@ER,R!DCB . Prevent other chClnnel Clctivity 
EXIT 

************************************************************************ 
* * 

P(1ge It83 
(It2 ) 

DIIDEI·1. 1214 
D/IDU-1. 1275 

D/IDU·1. 1276 
D II U E f·1. 1 2 7 7 

[)/IDU·'. 1218 
DltDEf·1. 1279 
DI~ U F fll. 1 28 () 

SfNDIF 
D4DEr-1. 1281 
DIIDEf·1. 1282 
DII[)[r-,. 1283 
DIIDEr-,. 1284 
DlIDH'. 1285 

SIF 
DIIDEH. 1286 
DIIDEf·'. 1287 
D4DU·1. 1288 
DlIDEf·'. 1289 

SfNDIF 
DlIDH1. 1290 
DlIDEf·'. 1291 
D4DH'.1292 
DII DEf-1. 1293 
DlIDEf·'. 129l~ 
DIIDU·1. 1295 
DlIDH1. 1296 
Dlt DEf·1. 1297 
DIIDEr·1. 1298 
D4DEr-1. 1299 
DI~DEf.1_ 1300 
DIIDEf·1. 13() 1 
D4DEr-'. 1302 
D4DH1.1303 
D/I DH1. 1 3()1~ 
DIIDEN. 13U5 
DltDEr-1. 13n6 
DIJ[)fN. 13()7 
DII D fr·1. 1 308 
Dlt DE,.,. 13U9 
D4DEf-'.131U 



U/IDLM 
OVP.,' I <'ly DIn 

6U;>2 
6()2;> 
602 11 
6025 
6!l?() 

6033 
60 lW 
6050 
60')2 
6U~) :) 
6U5 /./ 
60 I) rj 

6(11) ') 

6()1)6 
6056 
(i()()O 
6()(d 
606') 
6U(,7 
(jilIn 

(l2()/I3? W)II(lC)(l 
1 {,(lOl)(1 

(lOUUU() 
<milC' "0" 

<mClC 10:-> 

<mile ,'0" 
Oi7UUO /() 1 (l()() 1 
!llUUU1 

<mClC '"0'-
(llUOU() 

<mac 1'0" 

n01nr,Cl 

U020Uf) n(l()()()(l 

< m;l c ro' 
()2U/~?7 U?II(l(lfl 

<rn;lC ,'0" 
U(l "3()()() 

1 () 7()( J( I 

* 
* 
* 
* 
* 
* 
* 

CUAl~: 

Ex it: 

y AI'Hl 7.1((1 ')/1 ')/87) 
) R lock: D/ID[H 

Cle<'lr disk ch<'lllfwi. 

R!CHAN = Channel 
R!DCB ~ DCB address 

A = () if OK 

U7/UG/81 11: ')'): ~)(i 
qU<'llifier: D/nHH 

*****************~***********~****************************************** 

CL EAR ~" 

B -= I~! CHAN 
lOB: (I • C I e,l" 
PASS 
Sir (lOB -, DN), OR, ( lOR = Bl) . I fer '"0 r 

SlORE SSNCLR,DK@STS,R!DCR 
STORr 1,DKS@CR,R!DCB 
R -:: ACTDEM 
A ::: 1 

$ELSE 
A -= () 

SlNDlr 

EXIT 

.»»> () 
.Set st.atus 
.SP.t creat.e flag 
.PlIt DCB back on queue 
.Bad st;ltliS 

.Good status 

.««< 0 

************************************************************************ 
* * 
* TIMER: rut OCR on timeollt quelle * 
* * 
* En try: R!DCB = DCB add ress * 
* R!%H5 = Time to w<'lit * 
* B = Channel * 
* * 
************************************************************************ 

TIMER * 
I 0: 0 
ADDRESS R! EH, Dk@Hl0, R! DCB 
R!EG c:- R!%W,) 
RKERN OT I r-IE 
I = 1 
lOB: 7 

. T i meou t ce I I 

.Time to wait 

. Plit on time,' queue 

.Enable channel interrupts 

Pil9(~ 1~81~ 
( 113 ) 

UIIDU1. 131 I 
[)IIUFI-l.1312 
[)IIDUI. 1313 
[)IIDlI-l. 1"3111 
[JIIIH I-I. 13 1 'j 
D/lllf 1·1. 1316 
UII [)f 1-1. 131 7 
[)In)[l-l. 1 318 
UII ()fI·1. 1) 19 
D/I DH1. 13 2() 
[)I~DHI. 1321 
0 111)[ I-I. 13;?2 
D/ILJlI-1.1323 
D/ID[I-'.13?'1 

S 1 f 
()IIIJ[I-l.132'; 
[) 'I [) E 1·1. 1 3 26 
LJ/lllEr·1. 1327 
D/llJU-I.1328 
DIIDUI. 1329 
lJ/ILJLf.1. 133U 
0110[1.1.1331 

$ENDIF 
DIID[I-1. 1332 
OIIDH1. 1333 
LJI~ LJEf.1. 133 1./ 
011LJH1.1335 
O/IOEl·1. 1336 
LJIILJFI-l. 1337 
DI~lJEI-1. 1338 
LJIIDHI. 1339 
LJIILJEI-1. 1 3 I~U 
DIIDEI·I.13 111 
DIILJEH.13 112 
OII[)[t·1. 13 113 
[)/IDU1.13 JI /I 
LJ II LJ [1.1. 1 3 II ') 
DIID[I-l_ 13 /16 
DI~[)U·I. 13117 
DIIOEl·I.13 118 
LJIILJU1. 13 119 
OLIDEt-l. 13 ')IJ 



D/IOlM 
OverlClY OIIDrr·l 

nOll n() 1 ()lIn 

6072 
6072 <nlCl C ro > 
6073 102002 O()lnnn 
6075 073U53 
6076 1020(l2 nOlono 
6100 <m(Jcro> 
6105 024423 
6106 <rn(lcro> 
6113 <1Tl(lcrn> 
612U 
6120 <1I1(lcro' 
6127 010006 025 /123 
6131 041(JOO 023 1124 100(lU4 

102U03 11201125 n21-t423 
6137 02(1423 1I?3 1,11? 107021 
61112 <mClC 1'0> 
6153 <m(tcro> 
6162 0721123 
6163 (l?U4')1 () 1 10111 1l;->11 1123 

6166 <:'fII<lCI'O> 

61 73 <1lI:lC r'o> 

61 76 <. mil C "0 > 
62()7 nOl0nfl 
6210 <m~1 C r ()" 

62111 ()n?I)()ll (11)() (Jill 1 

EX I r 

lOP API'-!L 2.1(05/15/87) ()7/u6/871':55:56 PClge 1185 
Block: ()IIDUI QII<l1 ifier: O/IOEM (111l) 

0110Er".1351 
0110[1,1. 1 Y)2 

***.11-*'11-** -11 .. 11- **-11 .. 11- ****·H··II-*-II·II-**-II·****·II-* *** *.11-* .11-*-11.*.11- 11-*.1+.1+ * *.11- '1+-*1+ *.1+ *.1+--11.1+- .11-* ** *** * * * * * * ()II () E r". 1 3 5 3 
I+- -II 0 II [) l,.,. 1 35 11 
* STARliT: InitiCltes (l reCld/write La DD39/ lt9 disk. * ()IIUEN.1355 
* * ()IIDEH.13')6 
* Entry: H!DCI3 = DCI3 <lddress * 011DH1.1357 
.11- H! F N C = He <l d / w r i t e cod e * D II D Er-1. 1 3 58 
* R!TYPE ~ Device type *RI3739AP.111 
* R!CYL Cyl inder' * D1IDEI>1.13 rJ9 
* R ! H [0 = He (l d 9 ro II p * D 'I [) U·1. 1 36 n 
* R!SEC = Sector * DIIDEI>1.1361 
* * D/IDEH.1362 
************************************************************************ 0110EN.1363 

STARTIT 

CHKCP 

* 
GEl A,DK@ACT,R!DCI3 
EX IT, A # 0 
R = CLEAR 
EX II, A # 0 
GEl R!ENTHY,DK@CLB,R!DCB 
R!%Wl = A 
GET H!%W2,OK@LLB,H!DCB 
GET R!%W3,DK@FLB,R!DCI3 

* 
STORE O,LB@CP,R!%Wl 
R!%Wl = R!%W1 + LB@LE 
R!%Wl = R!%W3, A > R!%W2 

P = CHI<CP, R!%Hl # R!ENTRY 
STORE O,DK@LMA,R!DCB 
STOHE O,DK@ADD,R!DCB 
R = LMA 
R!%Wl = R!TNC & 1 
GET A,LB@FllL,R!ENTRY 
Sir (A ::: R! %W 1 ) 

SlORE I,DKS@RS,R!DCB 
EXI T 

SENDIF 

1=0 

• C h cum e I <l C t i v i t y 
· If (tct i ve 
· C I eCl r ctw nne I 
· If e rro r 
.Current LI>1A entry 
.Save 
· Lllst buffer entry 
· r irs t b u f fer en t ry 

.CleClr' continue pending flClg 

.Next 
• Checl, wr'<lp 

.Reset ll'-!A register to use 

.Reset U"A check register 

.Enter lMA Clnd get parameter 

.Decode function 

.Buffer full fl<lg 
· I f buffer not ready 

.»»> 0 
· W(l i t i ng for resource 

.««< n 

011()[foI.1364 
DIID01. 1365 
DIIO[I>1. 1366 
DIIDEI·1.1367 
D/I DE,.,. 1368 
D/IDEH.1369 
011 DEI-1. 1370 
OIIDU1. 1371 
Dl tD[f·1. 1372 
04DEI·1. 1373 
DIIDEI-1.1374 
[)IIDEI>1. 1375 
011 DU1. 1376 
DIIDEI>1. 1377 

[) 4 () E 1>1. 1 3 78 
011 DEI'-!. 1379 
D4oEt-1. 1380 
DltOn1.1381 
01, DEt-1. 1382 
[HI 0 E H. 1 3 8 3 
Dl~Dnl. 1384 

SIF 
D/IOEH.1385 
D/., DEI·1. 1386 
04DH1.1387 

SENOIF 
R13739AP.112 



l)lllHI-l 
OvPt'I<lY Dill 

6~> 1 ;) <1I1<1C(,O> 

621') <1I1<l(; to>' 

6221 <1II<1CIO> 
623;' ·'m<1cr'()" 

6232 02011/16 
6233 162C)()(1 
623 11 <rnile ro> 
621~ 1 <rn<lClo> 
62 /1;> <m::lcro" 

62 1t6 <rn(lcro'~ 

6251 o 3()/~2 3 013()60 
6;-)53 10?OO2 (136 11? .3 
6255 <n)(lC 1'0> 
6266 <mil(; ro> 

6266 020 11/16 
6267 163l)(){1 
6270 <rn<lcro> 
6276 <01(1(;10> 

6276 <rn8cro> 
63U3 <rrt8Cro> 
6316 <fll8C 1'0':-

6332 0100U2 O?11/127 
63 3/~ 073256 
6335 072220 
6336 02()l1:)(l n23 11'>? n?11510 
63111 <rn8cro> 
63 /1/t n 3()t13 3 ()?IIII.3 3 
63/16 102162 
63 1t 7 <rnil C 1'0' 

6355 1112153 
6356 <rnacro', 
6 3 6~? ()25~ lU 
6363 <rn8cro> 
63 ()II <111;1 (; 1'0' 

6'~ 7 () <'m;1(: ro" 

A 1'1,1 L 2. 1 ( () 5/ 1 ') / 8 7 ) 
Block: D/II)[t-l 

Sir (I~! %W 1 # 0) 

SIF (R!TVPE = OSKS[)()llO) 

SlonE I,OK@SYN,H!DCB 
SENDlr 

A 0: R!SCn 
lOB: 2 
STORE I,DKF@RD,R!DCB 

SELSE 
S IF (R! TVPE -:c DSK$DDtlO) 

· If reCld 

.Set rC::ld rHode 

• p(1 1'(1 me te r' 
.Re8d 
· Set ,'e(ld flag 

U 7 /U6/ 8 1 1 1 : ')~) : ') 6 
Qualifier: D/tD[H 

.»»> n 

.»»> 

.««< 

.»»> 
AUDRfSS R!%Wl,Dk@OWC,R!DCB 
A ~ (R!%Wl) - D/tOSSPT .Adv::lrlce outst<lnding wri te cOllnt 
( R! %W 1) == (H! %W 1) + 1, A # U 
STORE 2,OK@SYN,R!DCB .Set write mode 

SENDlr 

A = R! SCO 
lOB: 3 
STORE I,DKF@WR,R!DCB 

SENDlr 

PU T R! SC(), DI\@ACC, R! oeB 
PUT R!SEC,OK@SEC,R!DCB 
PUl H!HED,OK@II[I),R!DCB 
R ! %W5 = Dlt I 0 LIM 
R = liMEn 
R :c:: TRACE 
R!NUM = R!TOTAL - R!DONE 
SlJNllL (R!NUM >= 2) 

R!DAL = (R!DAL) 
P = NODAL, A = 0 
GET A,DL@CON,R!DAL 
P = NODAL, A = 0 
GEr A,DL@IOT,R!DAL 
R!NUM = A + R!NUM 

SfNDTIL 
S IF (R! %111 S P '" n) , AND, ( 0 

GET A,UL~TDL,n!DAL 

.««< 1 
.P(lrarneter 
· WI' i te 
· Se t w rite f I <l g 

.««< 0 
· Sa v e a C C l Hllll I il to r p C1 r Cl rn e t e r 
.S::lve cllrrent sector 
.Silve ClIrrp.nt he<ld group 
.Timeout lirnit 
.Put on timer queue 
· T r<lce I/O 
.Number' sectors left 
.Find DAL 2 sectors ahe8d 
.Next 
· I f no more OAL's 
.Continue fl<lg 
· I f not cant iguous 
· Total sectors 
.SUITI 

R! FNC & 1) . I f write, no HISP 
.»»> 0 

· fr<lnsfer' d<lt<l loc<ltion 

P<r g(~ 1186 
(It5 ) 

D4UEH. 1:3 Rb 
Sir 

H13739AP.113 
Sir 

HI 3 7.3 9 A P . 1 III 
HI3739AP.11') 

SUWI r 
011 [)EI-1. 1389 
[)/IDFf-I.139() 
0 110[1.1. 1391 
DIIU[I·1. 1392 

R13739AP.116 
Sir 

R13739AP.117 
H13739AP.118 
R13739AP.119 
R13739AP.120 
R13739AP.121 

suwlr 
D/I[)[I-1. 139,1 
O/lDEl-1. 139 /-l 
OIl DEI-I. 1 39') 
D/~[)Ef-1. 1396 

$ENOIF 
[)LIDEr-1. 1397 
DIIDEt-1. 1398 

H13139AP. L?2 
011 DEt-1. 1399 
DIIDEt-1. 1111)0 
DltDEf.1.1IHJl 
OIIDEI-1. l/H)2 
D/tOEt·1. 11W3 
D/IDEI·1. IIp)/1 
D/IDEf.1. IIp),) 
DltDFt-1. l/H16 
011 DEI-I. 1L1ll7 
DII[)[I-I.I IW8 
DllDEH.l/tU9 
D LI D E f.1. lLl 1 U 
D4DEI-I. 1 Lt 11 

SII 
D I~ D [1·1 _ 1 Ll 1 2 



0110Efv1 
Overlay O/ID[f-l 

64u4 013002 1031?3 
6 tl()6 <rna r r'o> 

6 /106 
6 /106 0020UO onO(lno 
6/110 <rnacn)' 

6/115 070111 
61~ 16 <mac ro> 
61117 <fII<lcro> 
6/121 <rna c ro> 
6/127 <mac ro> 

6 /1111 070065 
611/12 <macro> 

6tl/12 <macro> 

611/12 077000 1007565 
64114 0264 115 
6 11'15 <mC1C ro> 

6 1150 026LI'~4 
6 1151 023472 102054 
61153 010000 02 11LI I15 
61155 <mClC ro> 

61155 <mac r'o> 
6463 <mClC "0> 

6472 <mac ro> 
6503 070023 
650 11 <m;1C t'C),> 

65(/1~ 0721(Jl 
6505 02U4 tl6 
65(/6 1760t)() 
65U 7 <m(lcro> 
6514 <mflCt'O' 
6525 07203() 
6526 
6526 003(1)() 

101' APML 2.1(U~/l~/Br) 07/06/B7 11:~j~:~6 r~qe 1187 
Block: DLtOEN Qualifier: OI~DEM (46) 

P -= NODAL, A # BP$OONE 
$ENO IF 

CONT I NUE *" 
I = 0 
S I F (lOB # B1), OR , ( lOB 

.If data not available yet 

.««< 0 

ON) . I f no t (l C t i ve 
.»»> () 

P CONTl .Missed continue 
$ELSE 

GET R!%W1,Ol\@ACT,R!OCB .Channel (lctivity 
GET R!%W2,OKS@CR,R!OCB .Create error rec. flag 
$IF (R!%W2 # O),OR,(O # R!%W1 & 0'17777U) 

P = CONT1 
SENDIF 

$ENOIF 

R = NEXT BUF 
R!SEC = R!SEC + 
$IF (A = R!SPT) 

R!HEO = R!HEO + 1 
P = CONT1, A ~ R!TPC 
R!SEC = 0 

$ENDIF 

GET R!%Wl,LB@FUL,R!ENTRY 
$IF (R!%Wl = R!FNC & 1) 

STORE 1,LB@CP,R!ENTRY 
P = CONTt 

$ENDIF 

R = Lf-1A 
A = R!SC(l 
lOB: 16 
PUT R!SCO,OK@ACC,R!OCB 
STORE l,OK@CNG,R!OCB 
R TRACE 

CON T 1 *" 
I = 1 

.»»> 
.Not a continue situation 

.Next LMA entry 

.Next sector 
· I f end of track 

• Next track 
• I f seek needed 
.Reset 

.Buffer ful I flag 

.If buffer not ready 

.««< 

.««< 0 

.»»> 0 

.««< 0 

.»»> 0 
.Set continue pending 

.««< 0 
.Enter LMA and get parameter 
· Enter for cont i nlle 

.Save parameter 

.Set chaining on 

.Trace event 

DIIOEI'!. 11113 
DI~DEt'1. 1/1111 

$ENDIF 
011 D EI~. ttl 1 5 
011 [) HI. 1 II 1 6 
011 DEI-'. 111 1 7 

Sir 
04 0 EI~. 11~ 1 8 
01IDEI~.ltI19 
D/IDEl-1. ltl20 
[) tl D E 1,1. 1/1 2 1 
OI~OEN. lLI22 

$IF 
o I~ D E 1·1. 11123 
OIIOEI·'. 1/1211 

SENOIF 
OIIOEM. 11~25 

SENOIF 
01IDEI~.11~26 
OI~DEf~. 1/~27 

04DH'.1428 
SIF 

040EM. 11129 
DIIDEf-I. 1/130 
040EI·1.1 1131 
040EM.1432 

SENOIF 
011 o El-I. 11133 
040EI-1. 1434 

SIF 
011 [) EI-1. 11135 
040HI. 11136 
0110EM.l t137 

SENOIF 
OIIOEl-1. 1438 
011 D E 1·1. 1/1 3 9 
OIIOEl-1. 11140 
04 D [1.1. 1114 1 
OLtOEI-1. 141~2 
OtIOEf-1. 14113 
040H!. 14114 
04 0 El-1. 1 4 4 5 



[)II DLt-1 
OverlClY [HI. 

6'j? 1 un 1 (lUI) 

653!) 
(j')3() <,n1Cl C I'D '> 

6 ')II;~ <IlIClCrn> 

(1 ')117 <-fllClCrO" 

6 ~) ') 1 (l1(lUOl ()?ll/lf) 1 
6'j rd () 7 1 III') 
6')')/1 <IlIClC I'O~' 

65')11 <rrlClC r'D" 

6') ,)11 un! ell)() 

6555 
6 rj55 02()/151 nn5()()(j (),)2()()() 

02/1 /126 
6~)61 02U

'
166 OO')!) 111 ()?2 It Ll3 

02 11/12') 
6,)(j5 <rnrtCl'o> 

nl)l (lOll 

NODAL 

[Xll 

H-

AI't--lI ;.>. 1 ( () ') / 1 ') / B 1 ) 
Bloc k: DIII)U" 

() I / (l 6 / B 1 1 1 : ') ~ : ') (1 

QIICl I if i e r: D/ilJU" 

$1 r ((l # H! r NC & 1), AND, ( H! DAL :::: 0) . I r time fo r H. A. 

GL I A, nK~21I{CC, R! DCB 
$IF (A # U) 

R!FNC c: DAf$HEAD 
P -0: CONIINUE 

$[NDIF 

$ENDIF 

EX IT 

· f~eCld Cllll~(1d I jill it 
· I f some to do 

· Se t fllllC t i 011 code 
.Continue I/O 

.»»> U 

.»»> 1 

.««< 

.««< 0 

************************************************************************ 
* * 
-II, 

* 
mACE: TrClce disk I/f? * 

* 
**************************************H-********************************* 

THACE * 
R!%W/~ R!FNC < 6 + B 

R!%W3 R!UNIT < D'12 + R!CYI 

KRECOHD T F$D4 10, ( R! %WL" R! %W3, IU liED. R! SEC, R! SC 1 ) 
* Function (10)/CtlClnnel (6) 
-II Unit (LI)/Cyl inder (12) 
* HeCld group 
* Sector 
* LOCCll memory Rddress 

EX IT 

*****************-11****************************************************** 
* 
* 
* 
* 
* 
* 

U1A: 

En t ry: 

Set up Local r"ernory address register Clnd get 
a c c U III U I a tor par (l III e t e r f 0 I' n e)( t r e Cl d / \of r i t e to dis k . 

H! tNfHY c-c Loc(ll buffer descriptor 
R!DCB = DCB address 

* 
* 
* 
* 
* 
* 

Pil ge IIBS 
(111 ) 

D'IDU·1. 111/10 
[)/IIJU". 1/1117 
[)11[)[H.111 118 
()IIDU·1.1 /111l) 

Sir 
D/llJU·1.1 115fJ 
()/I DE 1·1. 1/1')1 

Sir 
[JIlin 1·1. III';? 
D LI [) [t·1. 111 f) 3 
D/IDU".III')11 

SL'r~ [) I r 
D/IDrr·!. 1/1~)') 

SU~D I r 
[)/IDEf.1. 11156 
[)/IDlI·1. 111 f) 7 
n/IDEI·1. 111 ';8 
D4DH1. 1 LI59 
D1tDEf.1. 11160 
D1IDU·1. 1/161 
D II D E 1-1. 1 It 62 
DIIl)Er-1. 1 L463 
[)11[)H1. 1464 
D LID E f.1. 1 116 ') 

D/IDEI·1. 1/166 

D/IDH1. 11167 
DIIDU·1. 11168 
DIIDH1. 11169 
DLIDH1. 11410 
DIIDU·1.11171 
D/IDH1. 11172 
DIIDEH. 1473 
D1IDH1. 111711 
D/IDrl·1. 111 If) 

D/I[)[r·1. 1 /176 
OLIO[l.1. 1It77 
D/I DH1. lin 8 
D/IDEf.1. 1/179 
DLIDU1. 1I48U 
DLIDEr·,. 1 LI81 



OltOEM 
ave t' I Cly O/tOEM 

66!15 
6605 <macro> 
6612 <rna C ro> 
6614 <mClc ro> 
6637 <mClcro> 

66 111 020447 
66112 174000 
66 113 <macro> 
6644 020447 
6645 175000 
6646 <mClcro> 

66116 <mCl c 1'0> 

6652 02t)t144 005007 0241146 
6655 020l t45 013044 
6657 101007 
6660 012014 
6661 10101.16 
6662 012011t 
6663 101005 
6664 01201 /, 
6665 070(l()1, 

6666 012020 
6667 012020 
6670 012020 

lOP APML 2.1(O~/15/87) 07/U6/87 11:5~):56 Pngf~ 1.89 
Block: O/WEM QlInl ifier: OIIDEM (IW) 

* B = Ch("lnlle I * 011 DEI". l1t82 
* R!SEC Oesi red sector * OIIDU'1.11183 
.1+ R!HEO Desi red heCld * DIIDEf·1.1IW l t 
* R!SUB Subfunction code * DI~D[M.11185 
* R!SPT Sectors per track * DIID[f<1.1 1186 
* H ! T PC T rae k s per' c y lin d e r * 0 II 0 E f-1. 1 48 7 
* R!DCB DCB address * 011 [)[f·1. 11188 
* R!TYPE = Device type *RI3739AP.123 
* * DI~DEf".11189 
* Exit: R!SCO = PClrameter * DlllJEf·1.1 119U 
* R!SCI = Local buffer nddress * 01/0[101.11191 
* * OltOEf". 11/92 
************************************************************************ DIIOEM. 11193 

LMA 

tMAl 
LMA2 
LMA3 

* 
GET R!SC1,LB@LOC,H!ENTRY 
SPUNl IF (A = O),CODE=PTSDD49 
FLDADD 1,Dk@LMA,R!DCB 
SIF (A # 0) 

A = R!SCl 
lOB: ll1 

SELSE 
A = R!SCI 
lOB: 15 

SENDIF 

SIF (R!TYPE = OSKSD040) 

R!SCO ~ R!HEO < 7 
A R!SEC - 0'36 
P LHA1, C = 1 
A A + D'12 
P Lf.1A2, C = 
A A + D'12 
P U·'A3, C = 
A A + 0' 12 
P LMA4 

A 
A 
A 

A + 1 S4 
A + 1 S4 
A + lS4 

.Local memory address 

.If buffer not allocated 

.Complement register to use 
· If LMA register 0 

· Add ress 
.Enter 

.Address 
· fnte r 

· If DD40 

.»»> 0 

.««< 0 

DIIDEf·1. 1I191t 
04DEf·1.1 1195 
OIIOEf·1. 11/96 
DIIOn1.1497 
DIIOEf·1. 11/98 
04DEf.1. l 1t99 

SIF 
DII [) Ef·l. 1500 
Olt DE,.,. 1 501 
DltOn1. 1502 
o I~ 0 E,.,. 1 50 3 
D4DEf".1504 
D4DEM.1505 

SENDIF 
R13739AP.124 

.»»> 0 Sir 
.Current tJeCld R13739AP.125 
.Convert sector to 2/drive, 4/secRI3739AP.126 
.If grecHer than 35 R13739AP.127 

.If gre,Her than 23 

· If gt'eater than 11 
· MClke 0 .. 11 

.(36 
· (211 
.[12 

47] -> 
35] -> 
231 -> 

3S l1 + (0 
2S4 + (0 
1 S4 + (0 

11 ] 
1 1 J 
11 ] 

R13739AP.128 
R13739AP.129 
R13739AP.130 
R13739AP.131 
R13739AP.132 
R13739AP.133 
R13739AP.134 
R13739AP.135 
HI3739AP.136 
R13739AP.137 



(JIll llf'.l 
OVP I' I <ly Dill 

6() 11 
GG1? 
6613 
661<) 

61()!1 
6705 
61U6 
671 () 

6710 
67111 
6716 
6117 
67?1 

672') 

(7) 1 

()2 rj tl'I(J 
<'1TI(1C)'O" 

(l20111,11 O?I\'I'I(J 
<lTltlC I'n'· 

026 1,116 
023 1112 

<[fl,l C I'()'> 

02211115 ()?11'123 
()23 11 73 
10U()()~? U2"'123 
02U'I',6 ()(l')() 1 () 
02 111"I(i 

<[flel c I'll'> 

020 1175 ()()5() 111 
()2 114 1,(i 
Cl() 1 n()f) 

()2()1,51 (Jl111(l1 
01 ()()()() ()?~lll () 
(II) 1 (JO(l 

O?2423 

U?'II" (J 
1 ()?O()2 

)1> I\PHI ?I(W)/l'J/Bf) UI/()6/Bl11:'J'J:')() l';lgP '19() 
! Blocl\: [)IIDEl'l QU<llifier': D'lDLl'l (/19) 

LMAII R!SC() c-c 1\ + R!SCO 
$ELSE 

R! sell cc R !flED 
$Ir (R!Srf = R!SEC + 1) 

H!Seo H!SC() + 1 
A = 1\ - R!TPC 
R!SC(J A, A -= 0 

$ENDlf 

GET A,DK@SPO,R!DCB 
R!%Wl 1\ + R!SEC 
1\ = 1\ - R!SPT 
R! %w 1 1\, C ::-: 1 
R!SC() R!SCO < D'8 + R!%Wl 

$[NDIF 

· [ () .. 1 1 I - > 0 SII + I () .. 1 1 I 
· No L [)IlIIO 
.Currrllt. hC(1d 
· I f end or tr<lck 

· Nex t lIe;1(1 

.If end of cylinder 

.Get spiral offset 

.Physic<ll sector 

· CI18C I, 'W 1';1 p 

.»»> 1 

.««< 1 

· Comb i ne tlead (l nd sec t.o r 

.««< 0 
R!SCO R!SUB < 0'12 + R!SCO .Incillde slIbfunction code 

EX 11 

************************************************************************ 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 

FILL: 

Ent t'y: 

Attempts to I\eep all dedic;:Jted local buffet'S full 
on 'Write requests. Enter 'With interrupts off. 

R!DCB -= DCB ;:Jddress 
R!DAL = Starting DAL address 
R! SEQ = MH110 sequence nurnbe r 
R!TOTAL = Total sectors for request 
R!OONE =- Sectors done for request 

* 
* 
* 
*' 
* 
* 
* 
* 
* 

************************************************************************ 

fiLL * 

* Loc;:Jte first 'Wt'ite DAL 'Which needs data. 

EXIT, 0 # R!FNC & 1 · If r'ead request 

H131391\P.138 
r~ 1 3 7 3 <) A P. 1 3 <) 
R 1 3 7 3 <) 1\ 1'. 1 'II) 
R13139AI'.1111 

$1 r 
HI3739AP.l ll? 
R13739AP.1113 
F~ 1 3 139 Ar'. 1/1'1 
R 137391\ P. 111') 

$Erm I r 
R13739AP.1 116 
rn3739I\P.1117 
In 3 739AP. 1/18 
R1373!)AP.1 119 
RI3739AP.l')() 

R 1 3 7 3 9 A P. 1~) 1 
SUWI ~ 

0 /10[101. 1516 

D II [) 01. 1 5 1 7 
OLIIJlI-1. 1518 
DIID01. 1519 
011 DEH. 1520 
0/1001. 1521 
011 DEt-1. 1522 
DIID01. 1523 
011 (JEt·'. 15211 
DIIDEI-1. 1525 
011 DU·l. 1526 
DI.jDEr·I.1527 
[)II 001. 1528 
[)II DEH. 1529 
D'IDEr·1. 1530 
OIIDEf.1. 1531 
[)IIDEf.1. 1532 
[)11[)U1. 1~)33 
DIIDU·1.153!1 
011 DE f.1. 1 5 3 5 
OI~OEt-1. 1 :d6 



(JIIDLfv1 
OV(!I~ICly O/IDEf.l 

67 111 
67 113 
6 (/16 

6752 
675 11 
6756 
676u 

6767 
6770 

67711 
7nOl 

7007 

7014 
7021 

7U3U 
70111 
70 112 
70 /13 

70113 

7043 
7n50 
7051 
70')5 
7U~ 1 
7n')7 

7oG3 
7005 
7067 
7U 711 

n 10000 02 111146 
<mClcrn> 

02(1ltllo 02211 'j 3 (l23 1152 
021~lll~6 

03n l133 02 111133 
1030()2 nOluon 
077UllO /OUl?74 
O;?0451 ()11001 U~~4Ino 
01000n O? 3111 n 102002 
00100U 

<mCl C ro> 
020 ll i l0 02211') ~ 023LI52 
024 1146 

<mClC 1'0' 

041000 023 11116 
1 (l2C)()2 070n02 

<mClcr'o> 

<m(lC 1'0> 
<nwcr'o> 

<mClCI'O> 
<mClC 1'0> 

001000 
<mtlc 1'1)'> 

<mClCI'O> 

<mClcro> 
U24427 

<fIlil C I'():-
1(31)1)2 1101 (JOII 

<rnrl r. ro "-

03U l133 O?/11133 
lU30tl2 (J01 ()(l() 

07~!?()5 
()2011 ') 1 (' 1 1(l() 1 

i (lOOfJ3 
O(l10UO 

() ;:>/"11 () 

* 

FILLUP 

lOP APfvll 2.1(05/15/87) 07/06/87 11:~5:~6 Ptlge 1~91 
Block: OI,DEM Qua I if i e r': OI,DEM (50) 

R!SCO = 0 . Initial ize 
SUNJIL (R!S[Q # R!lOlAL) .rind fir'st incomplete OAL 

R!SC() R!SCO + R!SEQ - R!OONE .Sum of buffers in use 

R!DAL=- (R!DAL) 
EXI J, A -: 0 
R := DALPAH 
EXIT, 0 # R!FNC & 1 

SENOTIL 
R!SCO ~ R!SCO + R!SEQ - R!OONE 

GEl A,DK@NLB,R!DCB 
EXIT, A <= R!SCO 

F i I I ,'erna in i ng empty buffe rs. 

SIF (R!lMP # R!%MYID) 

.Next 
· I f no mo re 
.Get its pClI'Clrneters 
· I f read request 

· Numbe I' of I oca I buffe rs 
· If a I I ful I 

.PClth not on this lOP 
.»»> 0 

GET R!%Wl,DA@IFC,R!DAL .Interrwl function 
Sir (R!%Wl = IMSRESP),OR,(R!%Wl = IMSSTAT) .Data in MOS 

.»»> 1 
STORE BPSOONE,DL@TDL,R!OAL .Set OTR done status 

SELSE 
EXIT 

SENDIF 

SENDlr 

GET R!ENTRY,DK@CLB,R!DCB 
R!%W5 =- A 
GEr A,LB@LOC,R!ENTRY 
EXIT, A == 0 

* 
Sir (R!SEQ = R!TOTAL) 

R!OAL -= (R!OAL) 
EXIT, A=- 0 
R ::: DALPAR 
[XI J, 0 # R!FNC & 1 

.««< 

.««< 0 
.Current loca I buffer 
· In i t i Cli i ze 
.LocClI buffer Clddress 
.If buffel's not allocated 

• I f til is OAt camp Ie te 

.Next 
· I f no rna I'e 
.Get its parameters 
· If reCld request 

.»»> U 

DI, D [lv1. 1') 3 7 
DIIDU-1.1,)38 
DI~DH1. 1539 

OIl DEI1. 15 110 
Oil D[f.1. 1,)1,1 
DIIDU1. 1 :>'12 
OIWH1. 1 ')43 

01, DEI·1. 151~4 
OI~DEr-1. f5 115 

D/,OEI·1. 15116 
DIIOEM.1547 

OIIDEr-1. 151,8 
DII D El-1. 1 549 
OIID[I,1. 1550 
O/,OEr·1. 1551 

SIF 
OI,OH1. 1552 
DI~OEf·1. 1553 

SIF 
DIIDEr·1. 1554 
OI,OEr·1. 1555 
DI~DEf>1. 1556 
DIIDEM.1557 

SENDlr 
DltOEr·1. 1558 

SENDIF 
DIIOEl·1. 1559 
OIIOEr·,. 1560 
011 DH1. 1561 
OIIDEl-1. 1562 
D4DEl-1. 1563 
DII DEr·1, 15611 

Sir 
011 OE,.,. 1565 
DII DEI-I. 1566 
DI~DE"'. 1567 
OIIOEt-1. 1568 



()/llJlH 
OvPt'I:lY D/II 

7 () 7 1 

n(IJ 
7 1 1!l 

711 i 
713(1 
113 I 
7132 

713? 

7132 

713:' 

f 135 
7136 
71 113 
715U 
7 1 ') ') 
71()() 

71 7 r I 

7?Ol 

7;'()l1 
72117 
72111 
7;'1 1 

121 7 

1?1 I 

721 7 

/,~2) 

7?33 

() 1 (IO() () (1?)111(1 1(I?OO2 
0OI{){)u 

':111;1 C I ()" 

«II:lC 1'0:> 

·'m:l C I():' 

/lllilCIO'" 

<III;] C 1'0" 
(1(11(I(JI) 

<1Il;]C to':' 

<111,1[: 1'0'-

<rn;lCt'(» 

<InrlCro':' 

n26/~ 5 3 
<1Il(lC "0> 
<mile t'(» 
<m(lCI'o> 
<m(lcro> 
"II1(1CIO'" 

--::lIltlCIO" 

--::mtlc r'o> 

<macro> 
<macl'o> 
<trIne 1'0> 
/fIl" (~ I ()" 

<'rll;~C ro" 

IIliI(:ro" 

< 111;1 C I () 

':f[)(1C ro> 
',In"!; I ()' 

'W API-IL ?1(()')/I'j/87) Uf/(IG/B7 11:~)'):')(i P(l~e 1192 
Blocle 1)11I)rl'l qltCllifier: [JIIDHI (51) 

SIF (H! IMP # R!%MYID) .P:lch lIot on t.his lOP 
.»»> 

G [r R! j7M 1 , D A@ I Fe, R ! 0 A I . I n tf~ r'Il;l I fit net ion 
Sir (H!%Wl - 1t-1SRESP),OR,(I\!%\~1 -, IMSS1Al) .D:lt.tl in 1'10S 

.»»> ? 
SIORE BPSOONE,DL@TDL,H!DAL .Set OfH done SUHUS 

SUS[ 
EX I I 

S[NDIF 
.««< 2 

SEND IF 
««< 

S£NDIF 
.««< () 

S I F (I\! SCO ~ U) . I f bit f fer' e to p t y 
.»»> () 

H!SFQ ,,", H!SEQ + 1 .Im:t'ement. sequence number 
PUI H! SEQ, DL@S[Q, H! OAL . S(1 ve in l·mAL 
pur H!SEQ,LB@SEQ,H!ENTHY .Stlve in LI-1A entry 
pur R!DAL,LB@DAL,H!ENIHY .Origill<lting I-1DAL 
ADDRESS R!ED,MEl-l@BM,H!%HEI'110 .Assume l·l0S queue 
Sir (R!FNC # DAF$INIW),AND,(R!Tt-1P = H!%1-1YID) .P(1th present 

.»»> 1 
SIF (H!SEQ <= H!TOTAL - R!HBC) .If datR not in t-l0S 

.»»> 2 
$IF (R!TM = TM$CMEM) .larget iscentrrll 

.»»> 3 
ADDRESS H!ED,MEM@HI,R!%t-1Et-lI0 .High speed in queue 

$ELSE IF (R! 1 M = TM$SSD) . T(1 rget is SSD 
ADDRESS R! ED, MEM@S I , R! %I.,EM I 0 . SSD in qlleue 

SENDIF 

SENDIF 

SENOIF 

SIF (R!fNC = DAF$PTRN) . If pRtterning 

.««< .3 

.««< 2 

.««< 

srOHE l,LB@FUL,R!ENTRY 
SELSE 

.»»> 
.Set Buffer rull fltlg 

OIl Dfl-1. 1 ')69 
SII 

l)ll [) L 1-1. 1 ~) 7 U 
OIl [)[1·1. 1 ') 7 1 

S II 
[lll [If I-I. 1 ') 72 
OIIDEI-1. 1573 
OIIl)EH. 15 7L~ 
OIIDH1. 1575 

SrNOIF 
OIIDEH. 15 (6 

SF_ND IF 
D4DEH. 1577 

SENDIF 
OIIDEH.1578 

SIF 
DIllJLH.1579 
OIIDEl-1. 1 :)8n 
011 DEI". 1 581 
OIIl)EI-1. 1582 
D40EI-1.1583 
DIIDEI-1. 1584 

S IF 
OIIDH1. 1585 

SIF 
OLIDH1. 1586 

Sir 
011 DU·1. 1587 
OlIDEI'1. 1588 
DlIDEI·1. 1589 
011001. 159() 

$ENDIF 
Ol1DEH.1591 

SENDIF 
OlIDEl-1. 1592 

Sum I r 
D4DEH.1593 

S IF 
l)lIDEH.1594 
D4DEI·1. 1595 



OIJOlt-l 
Over'lay DI~OE"" 

7234 ()2n4 l12 02 l l(l()() 
7236 <rna C 1"0> 
72 110 <m<1 r. I'OC> 

72 110 <m<lc 1'0> 
72111 0214 116 
72112 <IIl<lCI'O> 

72112 072323 
72 113 02(1l142 0::'3 1127 107166 
72 11(, 001000 

72 1,7 
7247 0721 Ol~ 
7250 072024 
7251 072220 
7252 02011115 0221152 02 l14 l15 
7255 
7255 <m<lcro> 
7260 020445 023 1173 021~41~5 

7263 026444 
726 11 <m(1CI'o> 

7267 010000 021,II l I1I 
7211 0264 LI3 
7272 <nl(1cro> 

7272 <mite r'o> 
7273 no 10(ln 

lOP A f' f.1 L 2. 1 ( II 5 / 1 fj / 8 7 ) 
Block: OllDEM 

117/U6/87 11:55:56 
Qualifier: DIIOEM 

R!EII ~- R!ENrRY 
RhLHN ENQU 

$ENDIF 

$ELS[ 
H!SCU ~ R!SCO - 1 

$ENOlf 

R = NEXTRUr 
P ~ FILLUP. R!ENlRY # H!%W5 
EX IT 

.Loc<l1 descriptor 

.Pllt on qUelle 

· Keep COlin t 

.Next buffer 
· I f mo re to do 

.««< 1 

.««< U 

************************************************************************ 
* * 
* 
* 
* 
* -II. 

STRIP: 

En try: 

Get parameters fl'om specified MOAL. 

H!OAL 
H!DCB 

= MDAL (ldd ress 
DCB add ress 

* 
* 
* 
* 
* 

************************************************************************ 

STRIP * 
R = DAl ADO 
R = DALPAR 
R = LIMITS 
R!SrC = R!SEC + R!DONE 

CALC * 
SUNllL (R!SEC < R!SPT) 

R!SEC = R!SEC - R!SPT 
R!HED = R!IIED + 1 
S I F (A = R! T PC ) 

R!IIED 0 
R!CYL = R!CYL + 1 

$ENDIF 

SENDTIL 
EXIT 

.Get disk address from DAL 

.Get device limits 

.Calculate current address 

· Dec rement 
.Next track 
.If end of cylinder 

· First tr'ack 
.Next cylinder 

.»»> 0 

.««< 0 

************************************************************************ 
* 
* DALPAR: Get function and counts from specified DAL. 

* 
* 

Page 1193 
(52 ) 

DIIOEf-1. 1596 
DIIOU-1. 1597 
OllOE,.,1. 1 ~)98 

$ENDIF 
OllDEI-1. 1599 
OI'DEM. 16()() 
04[)E,.,1. 16() 1 

SENDIF 
DIIDH1. 16()2 
DIIDEf·1. 1603 
DIIDU1. 16n4 
DIIOEl-1. 1605 
DlIDEr·1. 16()6 
DIIDEf-1.1607 
DII[)EI'1. 1608 
DIIOEr·l. 16U9 
DIIOEr·1. 1610 
DIIDEr-1. 1611 
OIIDEI·1. 1612 
OI'DEr-1. 1613 
OllOEr-1. 1611, 
DIHJEH.1615 
01lDEM.1616 
OllDEM.1617 
DlIDU·l, 1618 
DIIDEr-l, 1619 
DlIOEH. 1620 
DI,OEr-'.1621 
Dl,OEr-l, 1622 
OI,OU·1. 1623 
01 .. 0 E,.,' . 1624 

$IF 
[)IIDH1. 1625 
01lDH1.1626 
DIIOEr-l. 1627 

$ENOIF 
OIIDEr·1. 1628 
DIIOEt-I. 1629 
OLIOEH.1630 
011 o Er-1. 1631 
0IlOE,.,I.1632 
o lID HI. 1 6 3 3 



L)lllll f>1 
OVP I' I ny nil 

7? 111 
72711 
73();? 
13U 7 
7314 
73?'r2 
7327 
n')') 

73 113 
73 115 
7 :V)? 

73 rj3 
7353 
736;! 
737() 
73 It) 
lit( III 

<11I~H' 1'0 '> 

< [II il C I'll' 

<mil C 10 ':> 

<1118 C 1'0 '> 

<!II~cro> 

<-mil C I (l" 

U2l1511 () 1 (iUUO IUOllOOO 
n?/I'll0 fl)(llllCl !1?11512 

<IlI(IC ro> 
<III,tt: ro ..... 

un 1 (1{)() 

<-1TI(lCIO> 
<!II(lC 1'0> 

<11I<lCIO> 
<1[I::lC ro'> 

n!) 1 (I()( I 

* 
* 
* 

fnt.ry: 

o P A 1'1-1\ 2. 1 ( W) 11 '} I H 7 ) 
1 B I 0 c I, : () 'I [) L H 

R!DAl = OAL Clddress 

OflP6/87 11:~)'}:J'>(i 
Q II (l I i fie r' : D II [) U·1 

'K 

K 

K 

***************************************K**************************K***K* 

DALPAH -1\ 

GrT R!rNC,DI@fC,R!DAl 
GlT H!IOrAI,DL@rOI,H!DAL 
GEl R!()ONE,DL@DON,H!DAL 
GET R!WBC,DI~RAC,R!DAL 
GET R!SEQ,DL@SEQ,H!DAL 
Gli R! IM,DI@TM,R!OAL 
R!IMP = (H!TM + TMCB) 

• rl trle t i Oil code 
• T () t(l I SPC to rs 
· Scc t.o I'S done 
.Write behinds done 
· MEt-11 0 sCfllle nee rlllmbe I' 
· T (l 1'9c t memo ry type 
.Point.er to cont.rol t.Clble 

SPUNII~ (A = U),CODE=pr$BPATH .If pClt.h not. defined 
GEl R! T t-1 P , 1 M@ lOP, R ! T M P . lOP VI i t h h i 9 h s pee d c h Cl nne I 
EX I r 

*********************K************************************************** 
* * * DAlADD: Get st(lrting disk (lddress from DAL. * 
* 
* 
* 

Entry: R!DAL = DAL Clddress 
* 
* 
* 

************************************************************************ 

DALADD * 
GEl R!lINIT,DL@UNT,R!OAL .Unit rlllmbe r 
GET R!CYL,DL@CYL,R!OAL · Cy I i nde I' 
GET R!HED,DL@HED,R!DAL .HeCld group 
GET R!SEC,OL@SEC,R!OAL .Sector 
EX IT 

************************************************************************ 
* * 
* 
* 
* 

LBPAR: 

Ellt r'y: 

Get pnt'Cllneters from specified Local Buffer entry. 

R!LOCAL = LOCClI Buffcr ent.ry <lddl'ess 

* 
* 
* 

* * 
************************************************************************ 

LBPAR * 

P;:lqe 119 11 
( '.> ') ) 

()IIIHH.163·, 
DI,IJ[H.1635 
[)IIIJ( 1·1. 1636 
[)IIlH 1·1. 16') 7 
[j11[)U,1. lCdB 
[)IIIJ U·1. 1 6:3 9 
011 [)Et-!. 1 Glj() 
[)IIlH 1,1. 16111 
()II [) [1,1. 1 (j112 
D'IDEH. 16113 
0 /10[1'1. 1 GIIII 
[)II[)[I·1. 16 11') 
OIIDU·1. 16116 

lJII DH1. 16111 
OIIDU·l. 1 GI18 
01IUEI·1.16 119 
DIID[l-1.1G5U 
[)IID[ 1,1.16') 1 
[)IIDlI-1. 16:)2 
OII[)[l-1. 1653 
[)IIDEI·1. 165 11 
OIIDEI-1.1655 
011\)EH.1656 
DII[)[H.1657 
DII DH1. 1658 
011 [) E H. 1 6 ') 9 
011 Un1. 166t) 
DIIOn1. 1661 
011 DEI-1. 1662 
OIIDEl-1. 1 (j63 
011 [)U,1. 16611 
OIIDEI·1. 166 r

) 

[)IIOEH.1666 
D'IDH1. 1667 
OI~D[l-l. 1668 
DIIDEI·1.1669 
DIIDlI,'. 1670 
OIIDEH.1671 
OIIOn1. 1672 
OIIOEH.1673 
OIIOEI·1. 1674 



OllDlM 
OverlClY Ollorr'l 

74u5 <mac I'll> 

71112 <rn(lcro> 
7LI17 <nt(lCI'O> 
71'21~ <III(1C' 0> 

7 L,27 <JJI(lC 1'0> 
71n5 <m(lcro> 
71136 <1II(lCI'(» 
71~ 1,1, <rn(lcro'> 

1
'
11", n2()~ 11 o 16110ll IOOOOllO 

02 11Lll0 0301110 0211512 
7 II~);~ <nwc 1'0> 
71154 <nwc 1'0> 
71161 <mClC 1'0> 

7117n n01non 

71111 
7l~ 71 <rn(lcro> 
7

'
n6 <macr'o> 

750') r::rn(lcro' 

7514 <In(lcro> 
7522 <mrlC 1'0> 

7523 <nme 10> 
75'31 -,'rn(lC "0> 

7531 <maclu> 
75 ' IU <'IIWC "0' 
75 116 <111(1(;10> 

7~61 <1I1(lcro> 
7~)~(J <m,lCn)' 

lOP APML 2.1(O~/15/8l) 07/U6/87 11:~~):56 

GET H! SEq, I B@SEq, R LOCAL 
GET R! DAL, LB@DAL, R LOCAL 
GET R!DCI3,LB@DCB,R LOCAL 
$IF (R!DAL H 0) 

GET R!lM,DL@IM,R!DAL 
$[LSE 

GET R!TM,Dk@lM,R!DCB 
$END IF 

R!lMP ~ (R!lM + TMCB) 

Block: D/IDn" qlla Ii fier: DIIDEM 

· Sequenc(~ Illlmhe r' 
.MIMI {lddress 
· DCB {lddress 

.»»> U 
.TArget memory from DAL 

.Target memory from last I/O 

.««< 0 
.Point at tArget memory table 

$PUNfIF (A ::: O),CODE=PT$BPATH .If p{lth not defined 
GET runlP, Hl@IOP,R!lMP .Get lOP 'Wi th channel 
GET R!FLG,LB@IOI,R!LOCAL . I/O initiated flag 
EXIT 

**************~********************************************************* 

* * * LIMITS: Get device I imits for this request. * 
* 
* 
* 
* 

Entry: R!DAL 
R!OeS 

= MDAL add ress 
DCB add ress 

* 
* 
* 
* 

*************************,~********************************************** 

LIMITS * 
GET R!DPT,DK@DPT,R!DCB .Device pClrameter table 
GET R!SUB,DL@SUB,R!DAL .SlIbfllnction code 
$IF (R!SUB = DAS$ID),OR,(R!SUB = DAS$ABS) .If absolute mode 

.»»> 0 
GET R!SPT,DP@ASE,R!DPT 

$nSE 
GEl R!SrT,DP@DSE,R!DPT 

$ENDIF 

GEf R! IPC,D~@TrC,R!OCB 
Gll R!DIA,OL@DIA,R!DAL 
$IF(A=l) 

GET R!CPD,DP@ACY,R!DPT 
$ELSE 

.Absolute sectors/trClck 

.DefClult sectors/trClck 

.««< 0 
· Tracks/cyl inder 
.Diagnostic mode flag 
· If diagrrostic request 

.»»> 0 
.Absoilite cyl inders/disk 

P{lge 1195 
(5" ) 

DLIDFM.1675 
D'IDEt·1. 1676 
OlllJ[f·1. 1677 
D'IDEI".1678 

$IF 
D'IDEl-1. 1679 
DIID[I·1.1680 
DLIDfl-1. 1681 
f)IIDEH. 1682 

SOW I r 
D'IDEr".1683 

011 DEI-I. 16811 
l)/IDU-1. 1685 
DIIO[l-1. 1686 
011DEH.1687 
OL,OEI.,. 1688 
OlIDEl-l.1689 
DII DEI-I. 1690 
Dl1DEM.1691 
DLIDEH.1692 
[)ll DEl-1. 1693 
DlIDEI-1. 1694 
D'IOEl-1. 1695 
OI~DEI·1. 1696 
DIIDEI-1.1697 
DI~DE"'1. 1698 
DIIDEl-1. 1699 
[) II D HI. 1 700 
04DEI-l.1701 

SIF 
D/I DU-1. 1702 
DIIDEl-1.1703 
OLIO [101. 1 7 () I~ 
D11DH1.1705 

SENDIF 
[)IIOEI-1.1706 
DI~ DEI-I. 1 707 
DI~DH1. 1708 

SIF 
DII OEI-1. 1709 
DI4DHI. 171(l 



DIIDLM 
Ove r' I ily 0 1" 

E) I) 7 
7 r){) II 

75()lj 

7565 
71) 7 1 

75n~ 
76111 
7602 
76()/1 

7(1)11 

<lllClC ro> 
<""fll(l C rn ~> 

no 1 ()ml 

<nlCl c 1'0> 
/m(lcr'o> 

<m(lcro> 
<macro> 

n 1 nUll6 l125 1111? 
<fI1(1cro> 

(l() 1 (l()() 

'W AI'HL 2. 1 ( ()'y/ 11)/81 ) 
, Block: DIIDEM 

() 7 / u () / 8 7 1 1 : I) 'y : ~) 6 
QlIill i fier: 04DU" 

GET R!CPO,OP@OCY,R!OPT 
SLNDlr 

.Oef;wl t cyl inders/disk 

. ««< () 
EX IT 

************************************************************************ 
* * 
* NEXf£3UF: loc(ltes the IOCill bu ffe r entry following the * 
"H- Cli r ren t ent ry. * 
* "* 
* En try: H!DCB OCB Cldd r'ess * 
* H!ENTRY Current entry * 
* * 
* Ex it: R!ENTRY Next cntr'y * 
* * 
************************************************************************ 

NEXIBur * 
GEl A,DK@LLB,R!OCB 
Sir (A ~ R!ENlRY) 

GET R!fNIRY,DK@FLB,R!DCB 
SELSE 

R!EN1RY = R!ENTRY + LB@LE 
SENOlr 

EX IT 

· L CI s t b (I f fer en t ry 
· I f at end of table 

.»»> 0 
· \-/ r (l p tot 0 P 

.Next buffer entry 

.««< 0 

************************************************************************ 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SENDTR: 

Ent ry: 

Ex it: 

Bui Ids and sends Data Transfer Request to TRANSFR 
in lOP with hi speed cha nne I . 

R!DAL 
R!OCB 
R! FNC 
R! HIP 

= Or'igirtClI disk request 
= DCB ndrlr'ess 
= t-1DAL func t i on code 
T<lrget memory lor 

R!STATlJS = st<ltus of dClt<l nvai l<lbi I ity 

* 
* 
* 
* 
* 
* 
"K 

* 
* 
* 

*H-*H-******************************************************************** 

P(lge 1196 
(51) ) 

[JIIDH1. 1111 
[)111)lr,l, 1 712 

SUHJ IF 
[) II [Jf r·!. 1 7 1 3 
[)II [) [ r·1. 1 7111 
UII III r·!. 1715 
[) II D Ul. 1 7 1 6 
[)IIDLH.l 711 
011 [) H·!. 1 7 1 8 
[)IIDH!. 1719 
DII [) H'!. 1 72 () 
DII [) E r-1. 1 72 1 
[)IIDEH. 1 722 
011DH1. 1723 
[)11[)Er·1. 1 721~ 
[)IIDU!. 1 725 
[)IIUEr-!. 1726 
DII[)U,!. 1 727 
Oll[)[t·!. 1728 
f)LI[)EH.1729 

Sir 
DIIDU·!. 173U 
[)II DEt-!. 1731 
[)IIOEr-1.1732 
011 0 E H. 17 3 3 

SENt) I r 
[)II [) [t.!. 17 31~ 
()IIDEr-1.1735 
ollon!. 17 36 
OIIOEH.1737 
01I[)Er-1.1738 
0110 Er-1. 1 739 
DIIDEr-l. 17 11\) 
0110Er-!. 1741 
DIIOU·!. 17 112 
DIIDH!. 17 113 
DIIDEH.17114 
[)IIDEr·!. 17115 
OIIDEr-1. 17 116 
01I[)[t-1.17 117 
011 D E r-1. 1 7 II 8 
OIIOEr'l.17119 



OI,D[M 
OVRI'lflY D'IDHl 

76W> 
7605 01000n 024 1134 
7607 020512 02300n 

001000 
7(i13 0201151 011020 

0100UO 023'IW 
001000 

7622 <m<lcro> 

7626 <mflc r'o> 
7633 001000 
763'1 <melcro> 

7634 <macro> 
76113 013002 103002 
7646 <macro> 
7653 <macro> 

7662 <1T1<lcro> 
7673 001000 
767'1 <macro> 

7674 010001 02
'
,',3

'
, 

7676 <macro> 

77n2 <macro> 
7707 <nt;lcro> 

7712 <m<1cro> 
7715 03042 11 0241t2 l1 
7717 <nt<lcro> 
7721 <mar.ro> 
7722 <melcro> 
7126 013005 102002 
7731 -:10(1 C rn" 

7731 () lllUUU /OU(I(J(I(l 

773'1 <rn(lcro> 
7111? </lI(lCI'O> 
7167 <nw C 1'0> 
777'1 <m<lcro> 

100nl <nt(1 C I'O:~ 

SENDTR 

103002 

024410 
102002 

001000 

I1Ul0no 

(l2'I't
'
U) 

lOP Af'ML 2.1(U~)/I')/8?) 07/06/81 11:?5:56 PClge 1197 
Block: DI,OEf-l Qual ifier: DIIDEM (56) 

* 
R!STA1US = () 
EXIT, R!TMP = R!%MYID 

.Initial stell,us, delta availClble 

. If chelnne I pr'esent 

EXIT, 0 # R!FNC & 0'20 .If internClI request 

$1 F (R! FNC -:: OAF$PIRN) . I f pattern request 
.»»> 0 

STORE IM$RESP,OA@IFC,R!OAL . Indicate data avai lable 
EX IT 

$ENOIF 
.««< 0 

GET R!%Wl,OL@TOL,R!OAL .Transfer data location 
EXIT, A = BP$OONE .If data Clvai lable 
GET R!%W2,OA@IFC,R!OAL .Internal function 
$IF (R!%W2 = IM$RESP),OR,(R!%W2 = IM$STAT) .Data in MOS 

.»»> 0 
STORE BP$OONE,OL@TOL,R!DAL .Set OTR done status 
EXIT 

$ENOIF 
.««< 0 

R!STATUS = 1 .Set data unavai lable status 
$IF (R!%Wl = BP$NONE) . If no OTR sent yet 

.»»> 0 
GET R!%W2,OK@DLO,R!OCB .First OAL on queue 
$IF (A # R!OAL) . If not the only one 

.»»> 
$UNTIL ((R!%W2) = R!OAL) .Se<trch for preceding DAL 

R!%H2 = (R!%W2) .Next 
$PUNTIF (A = 0),COOE=PT$OD49 .Not found 

$ENOTIL 
GET A,DA@IFC,R!%W2 .Intern<tl fnc code 
EXIT, A # IM$STAT • If request not done 

$ENDIF 

R!OTR ~ IMOAL .Use immediate OAL 
CLEAR START=R!DIR,COUNT=OA@@LH .CleClr he<tder 
COpy R! OAL+OAOOLH, R! OTR+OA@@LlI, DAOOLE . Copy OAL 
STOHr IM$lRAN,OA@IFC,R!OTR .Intern<tl fnc. code 
PUT R!OAL,TR@MOL,R!OTR .Originating DAL 
STORE 0, TR@OON,R!DTR .Clear sectors done 

.««< 

[)I,OEM. 1750 
D1,OU·1. 1 751 
[)/IDEM.1752 

[)1~OEM. 1753 

OIIOEf".175't 
$IF 

OIIDU1.1755 
OIIDEf". 1 756 
D4DEM.1757 

$ENDIF 
DIIOUI. 1758 
OIIDUI. 1759 
DIIOEf·1. 1760 
OIIDEM. 1761 

$IF 
OIIDU1. 1762 
040Ef·1. 1763 
OltOU1. 1 76 1t 

$ENDIF 
OI~DEM. 1765 
040EM.1766 

$IF 
04DEf·1. 1767 
DltDEt-l. 1768 

$IF 
040 Et-1. 1769 
OIIOEf·1. 1770 
DIIDEH. 1771 
DIIDU·1.1772 
D'I 0 U1. 1 7 7 3 
DltDU1. 1774 
DI~DEt-1. 1775 

$ENDIF 
DIIDEf.1.1776 
D II D E H. 1 7 7 7 
DIIDE'-1. 1778 
DltDEr-1. 1779 
DIIDEt-1. 1780 
D 4 DE',' _ 1 78 1 



L)IIIJUv1 
OVPl'lilY 1)11 

l(l()Ub 
l\)() 13 
1 ()l)?() 

1 ()(I?,) 
1 OlL)~! 
Hl(J113 
1 (I()/I ') 
1 (IULt 7 
1 ()D')1 
1()O')3 
1 0 I)~) ') 
100')7 
1(l(16() 

1 (l( )(; (l 

10061 
10061 
10U63 
1 ()'16') 
1(Ju67 
1()o7n 

<Inile 1'0:' 

<mile I (» 

<l11ileI'O" 
<flI,lCIO> 
-: m<1 C 10" 

U()2(l1)(1 ()()()(l()(l 

()2U 11
'
11l O?/t(I(J() 

<111;1 C 1'0> 

<mil C 1'0" 
(J2(lr) I? O?I,()()(I 

<[118 c r'(J> 
un 3(H)I) 

<mile 1'0" 

fIOl ()()(1 

o{);~nO(l OU()()O() 
1l2()/131 02

'
11)(l!1 

<mil C 1'0" 
UU'30()U 
n(11 (1(I() 

') I' A I' H L 7. 1 ( () ') / 1 ~) / B I ) (l1/()6/Bl 11: ')~): ~)(i 
QUil I i r i e r: (JIll) £ t-l ) Block: [)II[)FM 

GEl H!%Hl,DI<@MCO,H!DCB 
G[I H!%H7,OI<.@r-1Cl,H!()CB 
I'll 1 H! %H 1 , r H@~ICU • R! D I H 
PU I R! ~"oW2, 1 H@f.1C 1 , 1\ ! [) I H 
SIOHE BPSSENr,OL@rDL,H!DAL 
I ~ () 
H!OS - H!DIH 
RKlHN [)()AIG[IA 
HKEHN DSUlv1 
R![I -:-: R! IMP 
HI<.[RN HISG I OP 
I -. 1 

SE ND I F 

EX 11 

.HCB address (upper) 
· ( lower') 

.Set 'D1R sent' code 

• (J 'I{ <1 II d I'(~ s s 
· Gc t. il nt-lOS DAL 
· WI' i te DAI La HOS 
.1<1I'9ct memory lOP 
. SemI request t.o lOP 

.««< () 

************~*********************************************************** 

* * 
* 
.~ 

* 
* 

ACTDEt-1: 

Ent ry: 

Put.s DCB on quellp. <1I1d Clct.ivat.es DI,OEt-1. 

R!DCB = DCB Cldd r'ess 

* 
* 
* 
* 

*********************~************************************************** 

ACTDEM * 
I=-O 
R! Dr::: R! OCB 
RI<ERN 04ACT 
I -::: 1 
EXII 

.DCB addr'ess 

.Put b<lck on queue 

***************~*************************~***************************~** 

* * 
* CHANCHK: Wilits for Cl ON all ;Hl I-IOS or liSP clwrHle I. Upon * 
* completion of I/O, dcquelles Lf.1A ent I'y Clnd sets * 
* buffer re<ldy. A I so checks fa I' a disabled ci1a nrlf~ I . * 
* * 
* En t ry: B _. Channel Ilumber * 
* I\! QUE -, Queue add ress fa r U·1A entry * 
* * 
* Ex it: H!LOCAL ,. Lt-IA ent ry ilddress * 
* H!DAL ,- MDAL <ldd ress (0 if read ahe8d) * 

P;HjI! 119B 
( ') 7 ) 

[)IIIH 1-1. 1 78r. 
()IID!I·1. 1'183 
() 'I [) r r·1. 1 (B II 
()IIIHH. 1 78') 
()IIDU·1. 1 78G 
()IIU£ r·1. 1 181 
()11[)[f.1. 1lB8 
[)IIIH 1,1. 1 U~9 
[)IIDf 1·1. 1 1<)() 
[)IID[I·l.1791 
[)IIDH1. 1 792 
[)/IDlf.1. 1793 
[)I,DI r·1. 1 lC)ll 

$[ ND IF 
DIIDU·1. 1 ll)~) 
1)/1 DU-1. 1 7l)G 
[)lIDU·1. 1 797 
[)llln!·1. 17l)B 
[)lIDHI. 1 799 
UII [)H1. 1 RO() 
DIIDEI,1. 18n1 
DII [)EH. 18()2 
[)11[)[I-1. 18'13 
[)IIDEr·l.18()!1 
DIIDEI-!.180') 
DII [)H1. 1806 I 

DIIUll-!.18(17 
[)II Dnl. 18u8 
[)II DlH. 18n9 
Oll[)[I-1. 1810 
nIl DEI·I. 1 R 11 
[)lIDEH.1812 
U/I[)[H.1813 
011 DEr·1. 1814 
[)IID[f.l.1815 
[)/1[)LH.1R16 
O/IDU1. 1817 
D/,D[I·I. 1818 
[)11[)[f.1.1819 
Dll[)[ I-I. 18?() 
Ol1DEH.1821 
D4DHI. 1822 



OIIOEM 
(lve r"1 ay D1-lDEtv' 

10071 
10071 002000 (l00000 
10U73 U20461 02I/O(H) 
10075 <mClC 1'0> 

10U77 020000 021~r)06 

10101 <mClcro> 
10106 <mClC ro> 
10110 <mnc 1'0> 

10114 n20000 021~1123 

10116 <mClC ro> 
10123 020000 021~L12 3 
10125 <macro> 
10135 020000 02111123 
10137 <rnC1cro> 
101 114 020000 0211423 
10146 <macro> 
10156 020000 024 1123 
1016C) <rnC1cro> 

10160 0201123 023
'
-l2 11 103017 

10163 0030no 
10164 <mac 1'0> 
10166 002000 000000 
10170 <rnClcr'O> 

10176 <mC1C 1'0> 
lO2(l() <rn<lcro> 

1020U <m<lCI'o.:" 
102Ul 
10201 U030no 
10202 012(102 
10203 n020no nooon(J 
102()') 073600 
lO2(l6 <rn<lr;I'o> 

lOP AI'Ml 2.1(O~)/1,)/87) 07/06/87 11:~)5:56 PClge 1199 
Blocl~: OI-lOEM Qual ifier: 040EM (58) 

* 
* 
* 

R!DCB = OCB address 
R!SEQ = Sequence number 

* 
* 
* 

************************************************************************ 

CHANCHK * 
I :c 0 
R!EO::: ruquE 
RKERN EOQll 
R!LOCAL = R!EH 
GEl R!%W2,LB@LOC,R!LOCAL 
$UN I I L (lOB # BZ) 

$ I r (B = [MaS]) 

R!%Wl = R!BMLOCL 
$ELSEIF (8 = R!%IIISP) 

R!%Wl = R!HILOCL 
$ELSEIF (B ~ R!%HISP + 1) 

R ! %W 1 = R! 110 LOC L 
$ELSEIF (B = R!%SSO) 

R!%Wl = R!SILOCL 
$ELSEIF (B = R!%SSO + 1) 

R!%Wl = R!SOLOCL 
$ENOIF 

P = CHKOONE, R!%Wl # R!%W2 
I = 1 

.Remove entry from queue 

.SClve C1ddress 

.Buffer being checked 

.Unti I chClnnel quiet 

.»»> 0 

.««< 0 

RKERN CHNWTON .WClit for ON 
1=0 
$ I F (lOB = ON), AND, ( lOB BZ). I fer ro r 

RKERN 
$ENOIF 

$ENOr I L 
CHKOONE * 

I 1 
A A + 2 
I 0 
R LBPAR 
$1 F (R! FLG 

CEREC 

0), AND, (B 

.»»> 0 
. If error, try to recover 

.««< 0 

.AlloW' interrupts 

.Get descriptor parClmeters 
[MaS]) . If MCB pointers in danger 

.»»> 0 

011 DEI-1. 1823 
DIIfJ[I-1. 182 /1 
DIIDU"'.1825 
DIIDEf.1. 1826 
DIH) E 1-1. 1 827 
[)IIDEt-1. 1828 
OIIDn1. 1829 
DLI DEI-1. 1830 
O/ID[I·1. 1831 
01IDEt"'.1832 
O/I!JH1. 1833 
DII DEI-I. 183 LI 
011 D E,..1. 1 8 3 5 

SIF 
DIIDEf.1.1836 
011 DEI-I. 1837 
D II D E tvl. 1 8 3 8 
DIIDEN.1839 
Ol~ OEtvl. 1840 
040EI",. 18111 
011 DEI-I. 18112 
011 DEt-1. 18113 
OIIOE,..1. 18 LI II 
0110E,..'.1811') 

SENDIF 
011DEt-'. 1846 
OIIOEl-1. 18 111 
OIIDEt-1. 181/8 
OLIOEM.1849 
04DEI",.1850 

SIF 
040EN.1851 
011 DEI-I. 1852 

SENOIF 
011 DEI-I. 1853 
DLIOE,.,. 185 /1 
DIIDEt-1. 1855 
OIIOEN. 1856 
01IDE"'.1857 
04DEf.1.1858 
OLIOE,..'. 1859 

SIF 



lJllUr H 
()VP I' I fly [)III 

lU?l~ <macro> 
1 I)??') <nt(lCIO" 

10;?;?') <Illile to" 
102')1) <lTlflC 1'0:" 

1 ()? ') 7 <III;IC ro> 
10?()r) <111;1 C t'O' 

1 (1261 <m,1 C 1'0> 
1 n2 7() <1II(lCI'O> 
103(111 <fIIClC 1'0> 
10311 <1I1,IC 1'0" 

1 U317 <fII(lC 1'0> 

1037') <IUCle 1'0> 
10334 <1U8C 1'0> 
1 03 LI 1 <m,1 C 1'0> 
1 () 311 1 <ITlClC 10'> 
10 3 ~)() c,Ill(1C 1'0:> 

1036LI <1Il8Cro> 
10373 "ITl(lC (0" 

10n6 010001 02
'
1
'
t'j 1 

101100 <1Il8Cro> 
10ltOl <fT1ClCro> 
1 (lII07 <rnrtrt'o" 

1 Oll1l7 n 7 700U /()()6 LII)(i 

101111 <-1Tl;-iCI'()'" 

1 Oil 11 <nt8Cro'" 
1 nil 17 117336 
10 lt20 003()Uu 
1 nit? 1 110 1 nl)ll 

W AI'f.1I;? 1 (11')/ l')/Bl) 01 /U6/B 7 11: 'i'): ~() 
'j Rlock: [)IIDlt" QlI(ll i fiel': DlllJEM 

SIOHE 1,DJ..,@lICK,R!OCB 
SlNOlr 

FL[)A()() 1,LBC'fUL,H!LOCAL 
STonE 1),LB@IOI,H!LOCAL 
GEl A,I£3«llCP,H!LOCAL 
Sir (A # ()) 

S Ion L o. L£3@CP , ru LOCAL 
GET B,UI\@CHN,H!DCB 
GEl R!lNIRY,DI\@ClB,R!DCB 
Gt r R! UN I 1 , OK@lJNI • R! DCB 
GEl R!SEC,UK@SEC,H!OCB 
GE 1 I~! liED, DI<.@IIED, R! DCB 
GEl H!CYL,DK@CYL,R!DCB 
GFI R!SPI,DI<.@SPT,R!DCB 
GEl R! fPC,DI<.@TPC,R!DCB 
GET R!SUB,OI<.@SlJB,R!OCB 
GET R! IYPE,Dk@TYP,R!OCR 
Sir (R!OAL '" 0) 

R!FNC c::: DArSREAD 
SELSE 

GEl R!rNC,Ol@FC,R!DAL 
SENOIF 

R ~ CONT I NUE 
SENDIF 

GET A,DkS@RS,R!OCB 
R = ACTOEM, A # 0 
I = 1 
EX IT 

· Lock t.lle MCB 

.««< I) 

.Colllplement buffer full fl'lq 
· C I C(l I' I/O in i t i (l tcd 
.Clwck for continuc pending 
· I r set 

.CleClI' flClg 

.0 i sk Ch<HlIlC I 

.»»> () 

.(;et. tile current LM/\ entry 

.Unit for t.rClce 

.Current sector 
· ClttTen the;! d 
.CuI't'cnt cyl inder 
.Sectors per tl(lck 
· 1 r (l c 1\ S pel' c y lin del' 
· Suo flille t i on code 
.Device type 
.Set fUllction code 

. ReCld-<1heCld 

.From DAL 

· I ssue cant i nue 

.»»> 1 

.««< 1 

.««< U 
.Waiting for resource flag 
· I f set 

***********~******~***************************************************** 
* 
* BLCK: 
* 
* 
* 
* 
* 

B I 0 c k nIl/II b e r v Cl lid ,It i 011 r () uti n e . 
r II is l'Ollt i ne checks the block rlllrnbe I' in rt secto I' 
of d<l t8 Clg<1 i Ilst Cln expccted v<lllle <1nd punts if it 
is incorrect. V81 id<ltion is cll8bled only if 
BNFLG is nonzero (lnd the v(llici(ltion request fl<1g 
is set in tile MOAL. 

'+ 

* 
* 
* 
* 
* 
* 

I' ;19c 'jDU 
( 'jC) ) 

[)II [) H1. 1B()() 
Dl tD[f·'.lR61 

Sf NU If 
[)1,1)[f.,. 1 a6? 
[)11[)Fr·1. lR63 
UII[)U". 1 B()II 
DIII)[I-1.1R(),) 

SIF 
DllllU·1. 18(}6 
[)II DU·1. 1 B61 
nil D[I-1. 1 R68 
f)IIDEI-1.1869 
[)IIDU·1. 18l() 
[) 'I [) r t·1. 1 8 7 1 
DIIULI·'.18/2 
DI,Drr·1. 1873 
(lllJ)U·1. 18711 
DIIDU1. 187 r) 

R13739/\P.152 
OlloFH.1876 

Sir 
[)IIDHI. 1817 
Oll[)Fr·l. 1878 
[)II[)U1. 1879 
011 Ott-I. 1 B81l 

SUlO IF 
0Il[)Er-l.1881 
DI~OHI. 1882 

SENDIF 
[)IIDEr·1. 1883 
DIIOHI. 188 1\ 
[JII[)U·1. 1885 
DlloEr·1. 1 R86 
011 DEr-1. 18B 7 
[)Il DU·1. 1888 
[)It DU·1. 188<) 
DII DH1. 18Y() 
Dl IDU·1. 1891 
DIIUU,1. 1892 
DIIDFr-1. 18<)3 
DIII)Er-1. 1891t 
OLIDU·'. 1895 



DIIDEM 
Ove r' I ely OIIDF~l 

101122 
1011?2 

1 nl130 
10'131) 

10443 
101150 
1l)l153 
10,,53 

10456 
1 o 'Hj tl 
10466 
101171 
10117'1 
101175 
10LI76 

10476 

10502 

10510 
105111 

105111 

10'> 111 

<mllC r'l1> 

<1lI<lcr'o> 
<rn<lcro> 

<mllcro> 
02()t153 

<mClC 1'0> 

<mac 1'0> 
0201125 

<macro> 
020425 
027427 

<mClC 1'0> 
<iliac 1'0> 

020,,25 
02111126 
020'124 
030410 

<mClcro> 
<milcro> 

<m;IC ro> 

on 11l!)() 

013001 

021,1,26 

n22426 

0221123 

0121103 
00'1011 

0211425 

011177 

024410 
02111127 

lOP APML 2.1(05/15/87) 07/06/8711:'6:56 Pelge 501 
Block: DIWEM Qual ifier: OlllJHl (60) 

* 
* 
* 
* 
* 

Eflt ry: R LOCAL = LMA ent "y <ldd ress 
R OAL = MOAt. address 
R SEQ = Sequence rlllrnbe r 

* 
* 
* 
-14-

* 
************************************************************************ 

BLCK * 
SIF ((BNFLG) # 0) .If vClI ideltion enClbled 

.»»> 0 
.Block nUllIber check pelrcel 

BLCK 1 * 

GEl R!%Wl,OL@BNC,R!OAL 
SIF (0 # A > 0'15) 

GET R!%W2,LB@LOC,R!LOCAL 
R!%W3 = R!SEQ - 1 

SIF (R!%W3 # 0) 

GET R!%W5,OL@lINS,R!OAL 
R ! %WlI = R! %W 3 
SUNil L (R!%W5 = 1) 

R!%H3 R!%W3 + R!%W4 
R!%W5 = R!%W5 - 1 

SENOTIL 
SENOIF 

· If vClI i del t ion I'equested 
.»»> 

· LOC81 buffer 8ddress 
.Adjust (stClrt 'vIith block 0) 

· If not first block 
.»»> 2 

· Number phys iC81 lIn i ts 
.S8ve sequence 
.Multiply by physic81 units 

R! %~/4 

R!%W5 

R!%W3 + R!%Wl & 0'177 

(R!%W2 + 3) > 0'9 

.««< 2 
.Expected block 

.ACtU81 block 

SPlINTIF (R!%W4 # R!%W5),COOE=PTSBLOCK 
SENOIF 

.««< 
SENDIF 

.««< 0 
EXIT 

************************************************************************ 
* 
* 
* 
* 

OATAr..,OVE: St8rts I/O on the specified memory ch8nnel. 

Entry: R!FNC = I/O function code 

* 
* 
* 
* 

OI,DU·I.1896 
OIID[f·1. 1897 
OIIOEN. 1898 
[)I, DU-l. 1899 
[)lIDEN. 1900 
DIIOrl·l. 19n 1 
DII[)[f·1. 1902 
DII[)[r-t.1903 
0110[1-1. 19tHI 

SIF 
DLIDEl-I. 19U5 
01IOEI-1.19U6 

SIF 
040EH.1907 
011DEI-!.1908 
0110 EN. 1909 
OIIDH1. 1910 

SIF 
DIIDH1. 1911 
011 0 [fo1. 1 9 1 2 
0110[1.1. 1913 
0110EM.1914 
0110[N.1915 
OLIDEt-1. 1916 
040Hl.1917 

SENOIF 
0110Ef-1.1918 

040 E t-l. 1 9 1 9 

OIIDEI·1. 1920 
040EN.1921 

SENOIF 
040Et-1. 1922 

SENDIF 
0110Ef.I.1923 
OLIOH1. 192LI 
DIIOEI-1.1925 
OIID[Io1. 1926 
DIIOH1. 1927 
o LI D E fo1. 1 928 
OLtOEf·1. 1929 



[)lIULM 
flv!' t'l Cly pI 

10';1'; 
1 O~) 1 ') 
10'; 1 l' 
1 U~)~) 1 
1 U')23 
1 ()';?') 
I ()';32 
1 U~) 3 ') 
10';3 -1 
1 u')IIn 

lU')lll 
10';111 
1 USIIII 
105116 
1 () ') ') I) 

111'i')? 

()LJ~: I Ill( I 
()?I)II ') I 
I)?I)II')II 
()2()lI '51) 

()U()I)()() 
()?III)()() 
!l2 11ll()() 
();'III)(II) 

~-I1l;t C t ():--

n 1110UO /on 1 ()(I!) 
<rll(~ c ro-' 

OU3(1)() 
()()1nnn 

lJ2U I, 'j 3 
(Jnn()o 
(l2lJ II ') () 
112 ftl l';! 
1)()I()()f) 

1113UlJl 
IUllSl')3 

()2 1111 ~)II 
11;'1,1,')') 

* 
* 
'II-

H' 

H I3UllI 
H BUFL 
R LOCI\[ 

DAIAMOVE l!-

1-:.::0 
I\! CA -=- R! r NC 
H!CB = R!l3lJFlJ 
R!CC -c R!BUFL 

'OP Al'r'IL 2.1 (0'>/1 '>/g1) 
) B I 0 c k: D II [) I 1'-1 

U 7 / () 6/8 7 1 1 : '; '; : ') (i 
Qun Ii fie r: [)IIDEM 

CPU or 1'10S cHldress (tipper) 
CPU 0 r 1'-10S Cldd ress (lowe)') 
LMA ent ry nrld ress 

.Function code 

.Address (lirrer) 

. ( lowe)-) 
GEl H ! CD. LB@LOC. H! LOCI\[ 
I~! CE c- UII$WPS 

.LocClI Clddr'ess 
• T rnn s 1'e)' I eng ttl 
.StClrt it HKEHN C01'-110 

I -:-: 1 
EXIT 

* 
* 
l!-

I!-

************************************************************************ 
* * 
* GETCPU: Ge ts CPU 8dd ress from the 1'-1DAL. * 
* * 
* Entr'y: H!DAL DAL Clddress * 
* R!SEQ Sec to r sequence nllmbe r * 
* * 
* Exit: H!BlJFU = CPU Cldd res s (lIppe r) * 
* H!BUFL = CPU Cldd ress ( lowe r) * 
* * 
************************************************************************ 

GEfCPU * 
R!SCl = R!SEQ -
H = CPUCALC 
R!BlIFU R!CPU 
R!BUrL = H!CPL 
EX IT 

.Adjllst to start Clt sector 0 

.CCllllcClte CPU Clddress 

.CPU Clddress 

************************************************************************ 
* I!-

* 
* 
* 
* 

RDDON[: 

En try: 

Ac t i V8 te s DIIDEN when r-tDAL is camp I e ted. 

R!DAL 
R!DCB 

DAL 8ddr-ess 
DCB nddress 

* 
* 
* 
* 

Pn qe')02 
(61 ) 

DIIDU-1.19:1', 
DIIDU'1.1931 
IJIIIJUI. 1<)32 
UIIlJH1. 1933 
UIIIH H. 193 11 
DIIIJU·1. 1S13,) 
llIIIHf·I.1<),36 
DIIDH1.1931 
DIIDLH.1918 
[) II [) HI. 1 <) 3 9 
[)IIDEH.19 11U 
[)IIDH1. 19 111 
[)IIU[f·1.19 11? 
llIILJU·l.19 113 
DIIDEf·I.19 111, 
01IDU'I.19 115 
[)IIDEf-1. 19116 
DII[)UI. 19 117 
[)IIDEf-l.19 118 
D 110 E H. 1 9 119 
DIIDEr·1. 1 (51) 
[)IIDEH.1951 
DIIDUI. 1952 
DIIDEr·1. 1953 
011DEH.1954 
DLIUEr·l.1955 
OI,OEf·1. 1956 
DIIOEf-1. 1957 
DIll) HI. 19') 8 
DIIDEH.1959 
DIIDEr-I.1960 
011DEH.1961 
DIIDEf·1. 1962 
[)IIUEH.1963 
DIIDU1. 19611 
DIIDEf·l. 19(),) 
DLIDEf-1. 1966 
OIIlJU1. 1967 
[)IID[f·'.1968 
[)lIDEr-l.1969 
DIIDEf·l. 1971) 
DIIDEH.1971 



1JIIIJHl 
Ove r I Cly DllDEM 

10553 
10553 <iliac ro> 
1 n5 r; 7 <m;lC ro> 

10562 OU2()OO ()()()ono 

10564 <macl'o> 
10571 <macro> 

10573 <IIlClC 1'0> 
1060lt <IllClC 1'0> 
10605 <mac 1'0> 
10610 <mClC 1'0> 
10612 <nwcro> 
10617 <m8cro> 

10622 n77000 /OnIISO 1 
106211 <fIlClC ro> 
10634 <IIIClcr'o> 
10635 <mac 1'0> 
106

'
10 <m(lc 1'0> 

106112 <m(lcro> 

106'l2 <mClcro> 

1061t2 073561 
106

'
l3 <m8C 1'0> 

10643 nU1onO 

* 
* 

lor Af'ML 2.1 (05/15/87) 07/06/87 11: 5~: 56 Page 503 
Block: D/IDEM QlIal ifier: DIIDEM (62) 

R!SEQ = Sequence number * 
* 

************************************************************************ 

D
'
tDU·1. 1972 

01IDEI-1.1973 
DI,[)Er.1. 19711 
()II()Ef·1. 1975 
D',DEI·1. 1976 
IJIIDEf.1.1977 
011 [) [t.!. 1 9 78 

RDDONE -1+ 

GET A,DL@rOT,R!DAl 
SIF (A = R!SEQ) 

I 0 

.TotClI sectors 
· I f I (1st sector 

.»»> 0 

.ReCld CltlCCld count GET A,DL@RAC,R!DAL 
SIF(AHO) 

STORE l,DK@EWB,R!DCB 

· I f some Ie f t to t rem s fe r 
.»»> 

.Signal to send status 
SElS[ 

ADDRESS R!ED,OK@DLO,R!DCB 
RKERN EDQU 
GET A,DL@FC,R!DAL 
SIF (A # DAFSINTR) 

.DAL qlleue 
· Take off queue 
.Function code 
.Not internal 

R = STAT .Send status 
I~ELDAL R!DAL .ReleClse DAL 

SELSE 
ADDRESS R!ED,DCB@DN,R!%DCBQ .DAL done quelle 
RKERN ENQlJ . Put on queue 

SfNDIF 

SENO IF 

R = ACTDEM 
SENDIF 

EXIT 
END 

.Activate the demon 

.»»> 2 

.««< 2 

.««< 

.««< 0 

SIF 
()IIDEf-1.1979 
O',DEf·1. 198U 
D4DEfvl.1981 

SIF 
01IDEI-1.1982 
OIIDEf.1.1983 
DIIOEf.I. 1984 
()4DEI·I. 1985 
DIIOH1. 1986 
D4DEI·!. 1987 

SIF 
D'IDEI·1. 1988 
D4DEf-1. 1989 
OIIDEf.l.1990 
DIIDEf.1. 1991 
D4DEf·1. 1992 
D II D E f.1. 1 99 3 

SENDIF 
D4DEt-1. 19911 

SENDIF 
D1IDEf·1. 1995 
D4DEN.1996 

SENDIF 
D4DH1. 1997 
D4DEf>1. 1998 



()IIIHl'l ()P APi'lL 2.1(()5/1')/R7) () 1/(16/H7 11: 55: ~)6 p(lye '>( )II 
) (63 ) 

(IX <;;,B 1 : II D 5: 12 B ~: 13 1:3 '): 1 7 B 5:3U B 6: 33 B 7: ? 1 B 9: 111 B 
10: ') B 10: 6 B 10: 12 B 10: 13 B 10: 16 B 1():2(l 13 10: 211 B 11: l() B 
11 : 31 13 11 :111 13 13: 33 13 13: 311 13 111 : ') 13 111: 6 13 111: 111 B 111: 2(1 B 
111: 211 B 14:39 13 1'): 8 B 1 '): 1 1 B 1 '): 12 B 1'): 1') B I'):? 1 B 15: 21 B 
1 '): 38 13 1 ') : III B 16: 3 B 16: 1 7 B 16:2? B 16:32 B 16: II;) 13 17: I B 
1 7: 111 B 11: 21 B 17: 26 B 17: 29 B 1 I: 311 B 1 7: 36 B 1 1: 3t3 13 1 7: IIll 13 
18: II B 18: 1 13 18: 11 13 18:22 B 18:23 13 18:26 13 18:32 B 18: 38 l3 
18: 111 B 19:26 B 19:33 13 19:36 13 19:3R B 2(): 12 B 2(1: 13 B ;?():21 B 
20:29 13 2():32 B 2U: 311 B 21 : 8 B 21:15 13 21: 18 B 21 : 2() B 21: 36 B 
21: 37 B 21: 111 B 22: 3 B 22: II B 22: 7 B 22: 11 B 22:2() B 22:22 B 
22:38 13 23 : 1 13 23: 9 B 23:22 B 23:25 B 23:27 B 2 11: 12 B 2 11: 23 l3 
2 11: 28 13 2 11: 32 B 25:21 B 25:26 B ?5:37 B 25: 112 B 26:22 13 27: 1 7 B 
27: 18 B 27:27 B 27: 28 B 27:33 B 29: 8 13 29:32 B 29: 311 B 3U: 3 [3 

3(): 6 B 30: 1 7 B 30: 18 B 3():27 B 3U: Ill) B 31: 10 13 31 : 13 B 31: 23 13 
31: 2 1t B 31: 26 B 31: 28 B 31: 32 B 31 : 31~ B 31:35 B 32: 15 B 32: 1 7 B 
35:31 13 38: 15 B 38:35 B 39: 11 13 39:28 B 40: 11 B II () : 16 B Ill) : 112 B 
41: 19 B 41: 37 B 112: 23 B 113: 18 B 116: 19 B 50: 7 B 5Cl:21 B 56:25 B 
')9:27 B 61: 32 B 62:20 B 

()\{ ~~\lc[~O 3:38 D '): 211 '):26 '):28 6: 9 7: 9 12:23 12:27 
12:30 18: 311 62:23 

() >< %[~ 6: 31 0 6: 31 6:35 [) 6:35 13: 15 D 13: 15 16:33 fJ 16: 33 
18:37 D 18:37 36: 112 D 36:42 3H: 11 D 38: 11 IW: 12 D I~n: 12 
42:36 D 112: 36 62:21 D 62:21 

In %Cl3lNUH $APfEXT 2: 10 F 2: 10 
I, (J() ~GL~LI\IG $APTEXT 2: 10 

OX %I1ISI' 3:39 D 21 : 6 21:34 45: Lll 58: 16 58: 18 
()X %IIISPBlJr 3: I~O D 16 : 6 
() %hrf\N E L $APTExr 5:20 D 5:20 B 5:32 D 5:32 B 6:26 D 6:26 B 7: 13 0 7: 13 B 

9: 38 D 9:38 B 16: 31 D 16: 31 B 32:28 D 32:28 B 32:29 D 32:29 B 
32: 36 D 32:36 B 32: Ln D 32: In B 311 : 1 D 311 : 1 B 311: 11 D 311: 11 B 
36: 16 D 36: 16 B 36:21 D 36:21 B 113: IW D 43: 110 13 52: 2 LJ 52: 2 B 
57: 8 D 57: 8 B 57: 9 D 57: 9 B 57: 11 [) 57: 11 B 57:28 D ')7:28 B 
58: 9 0 58: 9 B 58:28 D 58:28 B 58:32 D 58:32 B 61 : 111 D 61: 14 B 
62: 16 D 62: 16 B 62: 211 D 62: 211 B 
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LI 711 DIA 3:21 [) 7:33 8: 15 28: 31 29: 8 51 .. : 38 
1/611 DINro 3: 13 D 311: 12 31 .. : 11~ 36: 6 36: 8 
1152 DONE 3 : 3 D 111: 24 115: 31 5U: 3 50: 12 52:26 53: 9 

61 DONFe) 5: 11~ 6: 8 0 
1176 IlI'I 3:23 0 29: 12 29: 15 29: 17 29: 111 5 /1: 28 5 /1: 32 511: 3/1 

54:41 55: 1 
4(,1) [)PTH 3: 1 LI 0 15: 14 15:39 24:37 25: II 25: 5 25: 6 25:13 

25: 15 25:25 33:35 311: lit 35: LH) 35:41 3':>:42 36: II 
36: 6 

11 110 Din 2:35 0 15 : 9 15: 16 56: 37 56:38 56: 39 56: IH) 56: I~ 1 . 
56: LI2 57: 3 57: 4 57: 7 

IIII? E r~ 11\ 1 2:37 0 10:23 10: 25 38: 5 38: 8 38: 19 38 36 II (J It 
110: 7 110: 10 110: 13 110: 17 4 11: 21 4 11: 30 44 35 46 28 
LIG: 31 L18: 16 50:32 50: 3 /1 51:21 51: 22 51 41 52 1 
52: 10 55:21 55:22 55:24 59: 11 

6732 Fill 10: 13 16: 142 31 : 32 49:36 0 
7057 FILUII' 50:36 0 52:10 

11/11 r I r, 2:36 0 8:1H) 8:42 9: 10 9: 15 9: 39 10 6 1(l 33 
10:36 11 : 14 11:22 11 : 37 111 : 3 111: 20 14 32 15 29 
15: 31 18: 21 19: 35 20:31 21 : 17 22: 19 23 12 21~ 26 
24:37 25: 11 25:36 54: 15 58: 1 .. 2 

11')1 rr~c 3 : 2 0 6: 12 6: 14 6:29 6:33 7:25 7 31 8 28 
9: 110 10: 5 14: 11 11 .. : 21 15:25 17 : 2 17 10 17 20 

19: 3-7 20:33 21 : 19 22:21 24:27 24:41 25 22 25 28 
25:30 29:35 30:39 31:22 38:23 4 11: 34 45 41 46 30 
47: 5 L, 7 : 9 47:24 49:40 50: 8 50: 112 51 25 51 40 
53: 7 56: 5 56: 9 59:22 59: 211 61 : 9 

521t lt GEl13l1fS 31: 23 31: 28 38: 4 0 
5252 GElf3UIS/\ 38: 7 0 38:36 

1 () 5111 GEl CPU 19:36 20:32 21 : 18 22:20 21,: 28 61: 30 0 
1,7H, CErHOS 15: 1,1 17: IH) 25:26 3LI: 39 0 

111 7 (; I VF 3: 2LI [) 5: III 5: 16 6: 18 12 19 23 42 
1I1I1I II[[) 2:39 0 8:34 8:36 9: 9 9 17 9 31 1 1 18 30 25 

31 : 13 32: 19 39: 14 39: 17 39 19 39 29 40 38 115 27 
LIG: 23 41:28 Its: 30 119: 3 52 30 52 33 53 30 59 14 

ri35U III (J S r: 1 30: 17 30: 110 31 : 1 () 31 : 13 39 10 0 40 39 
~) ( I 1 III f I C; 3:26 0 19: 10 21 : 4 21 : 5 21 23 23 38 
')(12 1I0ftC 3:27 0 19: 11 21:32 21 : 33 22 25 23 38 

2102 liS I' I r~ 20:17 20:26 21 : 2 0 
?76? IISporL< I 21: 110 0 



()lIDU-1 'OP /\1'1-11 2. 1 (or)/ 1')/B I) 111/UG/UI 11 : .)'): ';() p" ye ');)() 

1 qllClI if i e r: (J II [) L 1'1 (85 ) 

? (113 IISI'OII 1 21: 11 21:30 () 
VJ1') I tillS 23: II 27:19 () 
:,r)11 INIISCII 19:26 21 : 8 27: 16 11 
11:)1111 I N II 1 30: 31) 31 : I? [) 
:)() 1 I) I N I 1/\ 1 r):?1 2B: 3() D 
'13')1) I tll 1 n 13: 311 3U: 3 1 3U: 112 31:20 [) 
1 (Jill I ()(;() 13: 32 13: 110 D 
711() ') I BI'/\f\ 19: 33 20:21 21 : 15 22: II ?II: 12 1)3: 112 D 1)8: 110 
')u I II tl 3:32 [) 8: III 8: '12 9: 13 9: 1 C) 9:22 

/1171 I I t·11 1 S 27:27 52:25 ')11: 27 D 
6()(}1) I 1·1/\ 11 /1: 33 116: 3') 118: 15 () 
6(j()() 11-1Al '18: 32 118: 11() [) 
66(j 1 1111\;>, 118: 311 /18: III D 
66/U I 1·1/\3 118: 36 '18: 112 D 
(){j /1 I 1'IAII 118: 38 119: 1 () 

')(l(j loe/\I 3: 31 D 14: 110 15 : 1 15 : 2 I') : II 15: 7 19:3() 2() 18 
21 : 12 2')' l, 1 2/1 : 8 38: 6 38:36 110: 5 lit) : 1 1 ~) II 1 
5 11 : 2 511 : 3 5 11: 15 58: 10 ')8: 1 1 59: 4 59: ') ')9 6 
59: 9 (io: 111 61 : 12 

111 ') HCH ?:32 D 5 : 9 '): 17 25: '11 33: 111 3/1: 2 3/1 : 9 3 /1: 12 
3 /1: 15 311: 18 36:20 36:22 

31H) 1 11CIH lJl l 25: 14 25: 16 26: 111 D 
25 113 1,1 [HI () 5: 12 19 : 8 [) 
321HI l-l0SDN 23: 5 23: 19 23: 31 D 
311 11 1 ~10S I 0 21 : 41 22: 12 22:32 () 

113 i nosl 2: 3 /1 D 33:38 311 : 8 35:33 36: 
3215 IIOSN\( T 23: 12 23:35 0 

1136 1·IOSt) 2:33 () 33:37 311 : 7 35:33 36: 7 
r) 1 ;'U l·l0VL I 1 16: 3 18: II 36:110 () 

5(11) 1·1S I l r; 3:30 D 19: 111 22:34 22 35 23:38 25: 110 
13 117 In::l 12: 16 0 13: 19 13:23 111 1 111: 34 15: 211 15:3U 15:36 

15: 37 ll: 1 1 7 : 3 1 7 6 1 7: 13 17: 21 17:?6 11:29 
1 I: 3 /1 18:26 18: I~ 1 

7 'J () 'j tH_ X Wll I 10: 211 38:35 '10: 16 116 19 52: 9 55: 18 D 
1 7? N I V,111/\1 1: 10 0 10: <) 10:22 10 38 11 : 31 1 1 : 111 

(,:!3o IWI1\\ 115: 311 115: 36 '16 : 1 117 3 (J 
() ') II !Wllle! 8:27 8:29 8: 31 8 32 8 33 8 3/1 8:31 9:28 [) 
1,111 !lIH·l 3:33 () 9:?O 9:23 9 211 1 1 II 1 1 5 11 : 6 11 : 7 

11 : 8 11 : 9 11 : 10 11 12 25 5 25 6 25:1') 33: 31 
35: 211 35: '11 35: 112 115 31 115 32 1~5 38 

11)(j 1~lIrlll()rH 2: 27 D 12: 12 12: 18 12 31 19 9 19 29 19: 112 2U: 17 
2():25 20:38 21 : 11 21 211 21 41 22 11 22:26 23:37 



[)IIOEM lOP APt-lL 2.1(1l5/15/87) 07/06/87 11: ')~): 'j6 P,lge 521 
QlIa I i fie r: [)IIDH1 (86) 

21l: 11 
3563 QCHECK 5:30 11: 36 26: 7 28: 2 D 

7nl OOAI 7:26 7: 31 7:33 7:35 1: 37 8: 13 8: 1~) 8: 1 7 
8: 19 9: 15 9:29 9: 3U 9: 31 9:32 9: 31l D 

1101 QUE 3: 10 0 6: 9 6: 10 6: 11 6:25 7 : 9 7: 12 19:25 
20: 11 21 : 7 21 : 35 22:37 ~8: 8 

lU553 RDDONL 20: 13 21: 37 23 : 9 23: 2 7 62: 5 [) 

2062 RlADAH l'l: 211 15:26 15:35 D 
4562 READI-lCB 15: 11 15: 38 17:38 24:32 33:28 0 

513 REI 3:36 0 12: 311 18:23 
5LI5 11 REI Burs 18:22 38: 16 lH) : 3 0 
5 /162 RELBurSA 40: 6 D 110: 17 
5523 RELEASE 18:23 LIO: 32 0 111: 36 
5104 REl HH·1 5: 1 7 25: ' .. 2 36: 17 D 
5631 RELX 40: 311 41: 1 Ill: 20 D 
2502 REQUEUE 15 : 8 15:39 17:37 18 : 8 18: HI D 

11 116 SCO 2: 111 0 7:27 7:30 7:32 7:34 7:36 7:38 7:39 
7: IlO 7: 41 7:42 H): 34 10:36 1 1 : 4 1 1 : 1/1 15:42 

16: 1 16: 16 16:28 IlO: 7 110: 12 Il5 : 8 LI5: 20 115: 25 
46:36 LI6: 38 48: 30 49: 1 ll9 : 3 Ll9: 6 49: 8 Ll9: 15 
1~9: 19 50: 1 50: 3 50: 12 50: 15 51: 18 52: 6 

11117 SCI 2: 112 0 10: 11 10: 16 10: 17 10: 18 16 : 1 17:42 37:20 
37:22 37: 211 37:28 37:29 10 :28 48: 16 48:21 48:24 
61:31 

4115 S[(: 2:40 0 8:36 9: 9 9: 18 9:32 11 : 15 11 : 17 31 : 10 
32: 16 32: 18 45:26 46:20 46:25 47:28 48:31 49: 5 
49: 12 52:26 52:28 52:29 53:31 59:13 

5632 SELECl 29:32 29: 31~ 41 : 31l 0 
7605 SENDTH 14: 1 LI 17: 14 31: 26 56: 1 0 
1153 seq 3 : 4 0 14: 13 17 : 4 17:24 18 : 6 22: 7 23: 18 25: 3 

27:26 50: 2 50: 3 50: 12 50:38 51: 19 51 :20 51 :21 
51: 27 53: 11 54: 1 60: 15 61: 31 62: 8 

503 S IflG 3:28 [) 19: 12 19:22 19:23 19:41 23: 38 
50ll SOILG 3:29 0 19: 13 20: 8 20: 9 20:37 23:39 
1173 Sf'l 3:20 D 8: 2 8: 3 9: 3 28:32 31 : 3 46:22 119 : 5 

49: 13 52:28 52:29 511: 32 5 11: 34 59: 16 
2553 SSD I 1/ 19:20 0 
2636 ss[)or~x r 20: 16 0 
2617 SSDOUT 19:29 20 6 0 

6 S rAfn 5: 7 D 5 21 5 25 5:27 5:29 5:31 18:38 
6072 S 1 AH r IT 31: 24 31 35 1~4 16 0 
11501 SlAT 6:33 16 32 32 III 32:22 D 62:20 



1)/11 JI 1,1 ')1' I\Pt,1L 2.1 (()~j/l')/87) ()7/U6/81 1 1 : ~) t) : ~) () P,HJC 5?8 
1 QUClI if i e r': ()/I [) f r·l ( 81) 

Ll,< 4 S T 1\ I W; 2: 31 D 31 : 2LI 31: 2 7 .11::~() 38: 8 38: 11 :W:19 38: 27 
56: 2 56:23 

f?/17 SIIIIP 7:21 13: 33 111 : 6 52:?? () 

LII5 Slll~ 3:22 0 7:Y) 8: 17 29: 6 L19: 19 5 11: 29 5 /1: 31 ~)9: 18 
')1)(1 1 LJ I I ~ 3:25 D 22: 'll) 22 :L12 23: III ? 3:? 1 2 /1: 1 ') ?/l: 11 2 /1: 2? 

2 LI: 31 2LI: 3 1
) 25:29 

(iU')() Ilml, 3():27 39:28 I~ 1 : 19 112: 23 113: 36 () 115: 29 
lil1 Ir·l 3: 3 /1 0 1: 31 8: 13 8: 19 Hi: 5 1 7: 13 1 I: 213 23: 3 

23 : 8 211:? 1 28: 3 /1 28:38 3(i: 112 51: ?9 51 : 31 53: 1? 
53: 13 5 Ll: 6 ')/1: 8 5 /1: 11 

r:, I? It,ll' 3:35 () 8:27 1/1 : 1 1 15 : 9 15: 1 () 15: 16 1,) : 3 1 1 7: 2 f3 
23: 1LI 2 rj: 1 28:35 33:33 3'j: ?9 36: :3 36: 1/1 5():? 1 
51 : II 51 : 2') 53: 1/1 53: 16 rJ/I: 12 5LI: 1/1 ry6 : 3 57: l() 

II'i(l '0 I AI :3 : 1 () 11 : 'I 1 1 : 12 11: 1'1 1 1 : 1 ') 111: 211 16:28 1 1: LI 
17: 24 17:42 18: 6 27: 211 21: 26 32: 16 115: 31 50: 2 
50:38 51: 27 53 : 8 

II i? 1l'C 3: 19 0 8: 6 116: 2LI 119: 7 52:32 5 /1: 37 ')9: 1 7 
(;5')') T I~J\CI II'): 30 116: II(J 117: 23 0 

1167 I,'I'[ 3: 16 0 12: 39 13: 5 13: I 13 : 9 29: 39 3U:35 39: 16 
LII: LI 111: 6 111 : 8 Lll : 110 1~2 : 1 112: 4 II'): II L15: 13 
118: 29 ')9: 19 

II(ih ur~ I T 3: 15 [) 8:32 9:29 29: 3 /1 32:21 111: 2 Lll : 5 Lll : 7 
41 : 9 II 1 : III 112: 2 112: 5 L12: 16 42: 19 Ill: 26 53: 28 
59: 12 

II (;(1 \/1\1; 3 : 9 [) 111: 39 15 36 16: 1 16: 16 1 7 : II 1 7: 2'1 1 7 : I~ 1 
1 7: II? 18: 1 18 6 21:23 27: 26 51 : 27 'd: 1 () 

1llllr) \iW'; I A I 18: 7 27:28 32 12 0 
? ') 1 ~1 \iII(l/\ 15: 12 18: 31 [) 

4 I')') \mlll3 15: 15 35:26 0 
117')( 1 \JR IT 111 or 35:22 0 37: 1 
') (I 711 \If{IID 35:38 36: 12 D 
50?1 \m I Tlli or 23:25 35:39 D 
?2')3 \m 1 J FI~II 15:28 16: Ill) D 
~ 1 ') ~) \/P 1 I J 1~1I1 16: 111 11: 18 [) 

I ,. 

i 
I 



lOP I\l'f-Il 2.1(U5/1~)/87) 07/06/8711:56:08 PClge 529 
(1 ) 

() <11l(lC 1'0> OVUHAY D()L~9, IYPE=DATA [)[)1~9.L~ 

COMMENT 'Copyright (C) Cr'ay Research, Inc., 198L~' OVERLA'/ 



Ul> II t) 
OVP t' I "y D()I 

61U 
611 
612 
613 
61L. 
615 
616 
617 
620 
621 
622 
623 
624 
625 
626 
627 
63\1 
(i 3 1 
632 
63,) 
63 1• 
635 
63(i 
6'>7 
61p, 
6 111 

'I' APi'lL 2.1(()5/1'>/Bl) 1l7/U(I/H/11:')():()R P,l(Je 'J3U 
I Blocl<-: DOl19 qUClI i fiel': 1J[)/19 (2) 

********************~*************************************************** 

* * 
-It llle D[)l19 ove r I <lY is tI,e ill te tTlip t II;H1I1I e r' I'() t' ()l)ll9 ,HId [)[)39 type * 
* disks. It. is <l dCltCl type overlClY 'Which is dYllilmic<llly loaded itl~ 
It (Ill Y I 0 I' 'W I I i C h h (~s tile cl for e men t i 0 II e d dis" t y pes con fig 1I n~ d. I I Ie * 
* glotHl1 registet' %[)D lI9 points to its b;lSf~ ;~ddl'f~ss in memory. * 
* 
***************~It************************~H*********H**************H**** 

%INT 

%Sl 
%S2 
%S3 
%Stl 
%S5 
%f 1 
%12 
%T3 
% Til 
%15 
%f6 
%W1 
%W2 
%W3 
%W1t 
%W5 
DDCB 
D()A! 
DDALl 
DDAL2 
UDAl 3 
[)CYL 
DilEO 
OSEC 
DfHsr 
DCUR 

qUAl 
EXI 
I3ASEHEG 
REGDErS 

[(HIAI S 
EqUAl S 
EqUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
[qUAI S 
[QUAIS 
EQUALS 
EQUALS 
EQUALS 
[QUAIS 
EQUALS 
EQUALS 
rQUAI S 
rQllAl S 
[(lIlAIS 
EQUALS 
[QUALS 
EqUALS 
EQUALS 
E(WAIS 
EQUALS 

%()DI19 
%D[)119 
,,(DDCB,DOAL,ODAL1,OOAL2,D()AL3,DCYL,DIIED,DS[C,OfHSr, 
o CUR, 0 LAS f , D NUl'-' , D F N C , D S TAT , Sf: Q , D D N , [) B Z , S P 1 , 1 PC, B H E A K , 
qu ,lor, CON T ,D[U;, OLOC, DNX T ,HDAL, D!WVH, S T AI U, STAT 1, 
HI, J 1'-11', DTYPE) 
$IUGORG 
$rU,GonG 
$1\l:.GORG 
$HEGOHG 
$HEGORG 
$HEGORG 
$nEGOHG 
$REGORG 
$REGOHG 
$HEGOHG 
$REGORG 
$HEGORG 
$HEGOHG 
$REGORG 
$REGORG 
$REGOHG 
$REGOHG 
SHEGOr~G 
$HtGOHG 
$HEGOHG 
$HE(;OHG 
$REGORG 
$HfGOHG 
$HEGORG 
$HEGOHG 
$REGORG 

D[)/19.'J 
[)[)/19. () 
D[)/19. 7 
DU/19 . 8 
[JDI19.9 
[)[)/19. 1 () 
DU119. 1 1 
DU/19.12 
[)1)/19. 13 
DD49.1/1 
[)()/19.15 
[) D/I <). 16 
00119.17 
D[)119. 18 
DD/~9.19 

R13739AU.1 
$HfG 
$IUG 
$HEG 
$lnG 
$flEG 
$n[G 
$REG 
$HEG 
$HEG 
$HEG 
$nEG 
$flfG 
$HEG 
$nEG 
$HEG 
$I~EG 
$HIG 
$1\ EG 
SHEG 
SHLG 
SHEG 
$fI[G 
$HEG 
$nEC 
SI\LG 
$REG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



[)()llc) IUP A 1'1,11. 2.1(()5/15/87) n 7/0(>/87 11: 56: 08 r<lya 531 
Ova t' I <'lY OD/J9 n lock: 00/19 ( 3 ) 

6112 DLAST EqllALS $HEGOHG $HfG 3 
6113 DNlIM EqUAlS $fUGORG $nEG 3 
611Ll orNC EQlIAI S $HEGORG $HEG 3 
6 /15 [)STAT EQUALS $REGORG $REG 3 
6 /16 SEq EQUALS $HEGOHG $I\[G 3 
6 /n DON EQUALS $REGORG SHtG 3 
650 DUZ EQUALS $HEGOHG SlUG 3 
6 r) 1 SPT EQUALS $REGORG SHEG 3 
652 fPC EQUAl S $HEGOHG $nEG 3 
653 UREAK EqUAl S $REGORG $I~EG 3 
65 l, QU EqllAI S $REGORG SnEG 3 
655 lOT EQUALS $HEGORG $nEG 3 
656 CONT EQUALS $REGORG $REG 3 
657 OrLG EQllALS $REGORG $REG 3 
660 DLOC EQUALS $REGORG $HEG 3 
661 DNXT EqUALS $REGORG $REG 3 
662 fvlOAI. EQUAt S $REGORG $I~EG 3 
663 OKOVR EQIlAI S $HEGORG $REG 3 
664 SlATO EqllAI S $REGORG $REG 3 
665 STAll EQIlAIS $REGOHG SR[G 3 
666 TM EqllALS $HEGORG SI~EG 3 
667 nIP EqUALS $REGOHG $REG 3 
670 OTYPE EQUALS $REGORG $REG 3 

0049.21 
EXT %OCBQ ODll9.22 
EXI %ICIIAN 00L19.23 
EXT %111 SP 0049.24 
EXT %fvlEMIO OD49.25 
[Xl %MYIO ODll9.26 
EX f %SSO ODll9.27 
EXl CA OD119.28 
[Xr CU 0049.29 
EXr CC 001t9.30 
EXT CD D049.31 
EXT CE 0049.32 
EXT COMIO D0/19. 33 
EXl O$OltlJEM DD/I9.34 
EXT OCCB 0049.35 
EXT 01 001t9.36 
EXT OY OD/t9. 37 
EX r EO 0049.38 
EXT [qcr 0049.39 



l>ll/lS' 
()Vp. I' I ay Dill 

F_X I 
LXI 
EXI 
EXI 
[Xl 
[Xl 

[NIRY 
fNIRY 

[ DqU 
H; 
Lli 
1I0NN 
1(;111< 
It-len 

D/I rou r 
D[)/19 

1\1' APt-II ? 1 (ll')1 1 ')IB i) 
Bloch: IJDIIt} 

() 1 I () 6 I B ill: ') () : () g I',Hj(! ')3? 
(/q 

D[)/I()./p) 

[) [)II <) • 'I 1 
[)\)I,l) . I,? 
[) [)/1l) . I,) 

J) \)/1 <) • I,ll 

D[)t, <) • I,') 
J)[)tll) . I, () 
DO/It) . II I 
[)()119. II B 



DDI.9 
Ove r' I <ly DDI19 

6 
6 U/120nU 
7 UU lHl2U 

10 0 /13000 
11 103002 OJIDoOn 
13 (J2 116111 
14 OO11l1211 
15 02116~)n 
16 010()OO 0246 115 
20 01 (JUliO 024663 
22 0211656 
23 U24653 
211 050000 013020 016000 

/OO()OOO 02 11630 
31 ()30630 02'16311 
33 <macro> 
112 <macro> 
51 <mllcro> 
')/1 <macro~' 

56 <mClcro> 
6n 011005 
61 "mac ro> 

()() <1I/;lC"O' 

lOP Al'f-1L 2.1(05/15/87) 07/06/8711:56:()8 
Bloc k : DD/19 

Pf'lge 533 
(5 ) 

*****************K****K*********K*************************************K* 
* Common en t r'y fa r' a I lin te t' nIp t s * 
************************************************************************ 

00119.50 
[)[)119.51 
[)l)119.52 
DD49.53 
D[)/~9. 51. DDI.9 

* 
* 
* 
* 
* 
* 
* 

'" * 
* 
* 

* 
C 1, lOB =: DN 
A A > [)' 16 
C 1, lOB = BZ 
C 1, A ::-:: 0 
R!DDN = A 
A ::- A > D'16 
R!DBl = A 
R!DSTAT =: SSOKAY 
H!DkOVR = 0 
R!CONT = A 
R! BREAI( = A 
R!DDCB = B - 0'20 + DCCB 

R!DDCR ~ (R!DDCB) 
STORE O,DK@IDL,R!DDCB 
GET R!DIYPE,DK@TYP,R!DDCB 
ADDRESS R! UI, DK@Hl0, R! DDCB 
RKERN DQ r I ME 

.Check done and busy 

.Assume busy if not done 

· Initial stf'ltllS 
.Init.ial ize overrun flag 
· In it i a Ii ze cant i nue flag 
· Initial ize break chaining flag 
.Locate DCB for this channel 

· C I en rid Ie f I a g 
.Get device type 
· Remove f r'om time r queue 

The following code denls with a DCU-5 problem that causes the 
dntCl tl'cHlsfer' to stop pr'enmturely if an 108:6 is issued when 
the last two words of the next sector Clt'e being transferr'ed 
into local memot'y on a reCld. Thus, the following code checks 
to see if the data trClnsfer for the next (chClined) sector is 
close to the end, Clnd if it is, wait for the trClllsfer to 
complete before issuing the IOB:6. 

GEl R!DFLG,DK@ACT,R!DDCB 
A = A & 5 
Sir (A # 0) AND (R!DDN = 0) 

.Curr'ent Clctivity 

· If c/lClined read or read-ahcnd 

R13739TA.l 
R13739TA.2 
R13739TA.3 
R13739TA.4 
R13739IA.5 
R13739TA.6 
R13739TA. , 

00 /19.68 
DOI.9.69 
O[)119.70 
DOIJ9.71 
D049.72 

DOI~9. 73 
R13739AU.2 
R13739AU.3 

00/19.7ll 
DD/~9. 75 

R13739TA.8 
R13739TA.9 
R13739rA.l0 
R137391A.l1 
R13739rA.12 
R13739TA.13 
R13739TA.llJ 
R13739TA.15 
R13739TA.16 
R13739TA.17 
R13739TA.18 
R13139TA.19 

SIF 
R13739TA.2!l 
R13739TA.21 

Keep the following I ines of code togf!ther to avoid screwing lip R137391A.22 
the timing with too many I ines of code or an out-Of-stack jllmp.RI3739IA.23 
ltw IOB:6 r·1UST be within 6 words transfer' time (76 CPs) of the R13739TA.24 
IOB:1O/11 in order for this code to work correctly. R13739TA.25 

.»»> () 
GET R!%Hl,Dk@U'1A,R!DDCB 



'JI)llfl 

OVP I" ,1;1 Dil 

711 

16 
7f 

l()U 
1(11 

1[)1 
lU,1 
1()11 
I()(' 

11(1 

111 

114 
115 
116 

116 
1 1 7 
1?1 
12;~ 

1?3 
1 ;' ') 

1 ) (I 

131 
1 '~? 

':111;1 (~ I 0'> 

1 7 ()() (I (, 

",m;IC Ill'> 

171!lU(1 
<mil(' to'> 

U 1 'j(ll)() /(1{):) i 77 
1 U~~() 3') 
(11 iOO\) In!)) 711(1 

<Jf):lC 1'0'> 

166(1()() 

<-:rnilcro" 

U266 117 
02/6 ~)O 

/f1)ilCIO" 

<'rnil C Ill" 

(I 1 ()()(j~) (12 1It);.>I, 
'1lI;1!: 1'(1' 

II? 76?11 
1 :!(jll()fl 111t)')/I?? 

,'nl,l (' r (I " 

1 7 (II II )f) 
<11I;le r() , 

1 7 j( I( If I 

* 
* 
* 
-H' 

* 
* 

'II

* 

~)I> APH' ?l(u'J/ll)IBI) ()7/()6/Blll: I )6:I)g PiHJe 53 11 
13 I oc k : Dl>119 ( 6 ) 

Sir (A # II) 

lOB: 10 
SELS[ 

1013: 11 
SEND If 

A= A&0'3177 
P -:: OO/19A, A ". 0 
A -= A - 0' 3 7 Ll!l 
Sir (C -0 0) 

lOB: 6 

· Lf-.1A () 
»»> 

· U-1A 1 

.««< 

· 1ft ra n s fe r' camp I e te 

· I f no tel 0 se to done 
.»»> 

If we didn't isslle the 1013:6 hefore Ltw 1,ISt two wonls of tile 
tr'lHISfel', the next sector m(lY not have transferred completely. 
If th i s tl(l s h;lppened, done wi I I helve sen, so ch;Hlge the f I ilCJ s 
(JON alld DBl ilccor'dingly. Ihis wi II c;:H1se (l soft overrun to be 
detected, which wi II r'esult in the re(ld for the next sector 
being re-isslfed. 

S I F (108 = ON) 

B!DON H!DDN + 
B!08Z = R!D8Z -

SFNDIF 

.»»> 2 

.««< 2 

rhe d(lt.a tr'(lnsfer' of the chained sector' is (llmost done - w8it 
for it to complete before issuing the 1013:6. 

SFLSE 
R!%'rI? -= D'51l 
SUN r I L (A -= 0) 

H!%'rI? = R!%W2 - 1 
P -= DII ErmOB, A = () 
Sir (H!%Wl # 0) 

1013: 10 
SUSE 

lOB: 11 

.Close to done 
· Loop cOLIn t fa I' t i meoll t 
· Un til t 1'(1 n s fe r camp I e te 

· If timed Ollt. 
.LMA 0 

.LMA 1 

.»»> ? 

R131391A.26 
R13739TA.27 

Sir 
F1313<)IA.28 
H13n<JTA.29 
F 1 3 73 <) I A. 3 I) 

H137391A.31 
SENDlr 

Fn37391A.32 
In 3 T 3 <) T A . 3 3 
R13739TA.3/.1 
R137391A. '35 

Sir 
H1313<)lA.36 
H13739TA.37 
H131391A.38 
R137.191A.39 
H137391A.IIO 
F 1 3 7 39 T A . II 1 
H 1 3 7 3 9 r 1\ . II 2 
H 1 3739 r A. 113 
H 1 3 739 T A . 1111 
H13139TA.tl'J 

SIF 
H 1 3 7 3 9 1 A . 116 
F 13 739TA.117 
R 1 3 7 39 T A . 118 

S[ND I r 
R 1 3 7 3 9 T A . tl 9 
H13739TA.')O 
H13739TA.51 
H13739TA.52 
R13739TA.53 
R 1 3 1 39 T A . ') I~ 
R137391A.5'J 
H13739TA.56 
R137391A.57 
R13739TA.I)8 

SIF 
H13739TA.,)9 
H13739TA.6U 
F13739TA.61 



DD I49 
Ovn I' I ay 00 /49 

133 

133 
1 3~) 
136 
137 

137 
l'IIJ 
1/10 
111 1 

1111 
11~ 14 
1/10 

1')1 
152 
153 
155 
156 
157 

1') 7 

163 

166 
1 III 
1('3 
1 75 
176 
2!lU 
2()2 
203 

2fl,) 

212 

<mil C to'> 

01 ')n()O /003777 
<~m;lC 1'0' 

16600n 
<mil C t'()'-

'* 
<1Il(1cro' 

ODI19A 
166000 

<m<lCt'o> 

<m<tcl'o> 
127000 /003')33 

<rnClCt'u" 

172000 
024664 
010002 O?'J6?7 
1730UO 
n2 /t665 

<fTl(1crn'> 

02061t 7 (l?3()'")fl 126000 
/(J()3422 

<rn<1cro> 

07700n /n03226 
(l20G115 127(I()fl /o03,)()7 

<rnilcro> 
<rn(1cro"" 

01Uou2 n?/J()(l(l 

<rnilcr'o" 
1670(lO 
~rn(1cr()" 

':(n(1C r(J> 

<rn<lcr'o"" 

lOP APNL 2.1(()5/15/87) 07/0G/8711:56:08 PC'lyc 535 
Block: 00119 (7) 

SEND I r 

A -= A & 0'3777 
SENDllL 
lOB: 6 

SENDIF 

.««< 2 

««< 

Not a ctw inca read - jllst isslle the IOB:6 and continue. 

SUSE 
'* 

lOB: 6 
SENOI F 

GET A,Okf@IM,H!DOCB 
P = ERRPOP, A # 0 
Sir (R!OON # 0) 

IOB:12 
R!STAIU = A 
fn %\-1'; -= R! %W5 + 2 
lOB: 13 
R!SlATl A 

SENOIF 

P = DII UUWR , R! DDN 

S I F (R! ODN # 0) 

R = OLIOONF 

R!OBZ 

P = ERROR, R!DSTAT # SSOkAY 
STORr O,DK@ACT,R!DOCB 

SfLSE 
R!EG ::- OLIIOLIM 
RI\ERN QTII-IE 
IOB:7 

SfNOIF 

SlORt O,DK@CNG,R!OOCB 

S I F (H! 0 F LG # OKSWR I T) 

.Not ctwined refld 

.««< 0 
.Ctleck for immediate return 

· I f ctw nne I done 

.Read status 0 
· Sflve 
.0elflY -6 clocks 
.ReCld status 1 
· Sflve 

.If error detected 

· If channe I done 

· Ch,Jtlne I dOlle chec ks 

.»»> 0 

.««< 0 

.»»> 0 

· If error detected 
.Cleflr <tctivity fl<tgs 

.Re-queue for timeollt of current 

.En<tble interrupts 

.««< 0 
.Clear chflin flag 

.If this furtction is not a write 

R137391A.62 
SENOIF 

H13739rA.G3 
H13739TA.64 
R13739TA.65 
R13739TA.(io 

SENDIF 
R13739TA.67 
R13739TA.68 
R13739TA.69 
H13139FA.70 
In 3739TA. 71 
R13739TA.72 
R13739TA.73 

SENOlr 
ODI19 . 76 
00 /19.77 
OD/19.79 

SIF 
00l19.80 
OD49.81 
DD l19.82 
OD l19.83 
OD49.84 
00/49.85 

SENOIF 
OD49.86 

0049.87 
Sir 

00 /19.88 
O()lI9.89 
OD119.9n 
DD l19.91 
OD49.92 
D049.93 
DD119.94 
O[)l19.95 

SENOIF 
0049.96 

R13739AU.4 
R13739AU.5 



UI)lllJ 
(lve 1'1 ,IY ()Il 

? 16 <.III'll: 1'0" 

??3 'IIl<lC I()' 

?~») ();'()(JIJ/ () 11 ()() i O?lI6l!l 
()1l)(l()() O;)3()I(1 l?h()(l() 

/()()? 77") 

23? <11I<lC to" 
237 <1IIC1C 1'0> 

?Ij(j ',lIlilCIO> 

25 lt <11l<lC 1'0' 

262 '-mac 1'0" 

271 f )2(i(i 3 ( 
277 "l1Ielt'I'f» 

;~ 15 ()IUUUU f);~ll(d 7 
2fT ()~)G63G 

')Ilf) <' m,1 c r'f)" 

3( )3 () 1 ()UU() f)7 11h3h 
3

'
)5 1)2G(i3 r) 

311(, <.111(1 C 1'0' 

') 1 1 'fn<lCIO" 

') 1 1 'fllilel (), 

) 111 111,1(, I (), 

Pl ',Illite 1 (), 

) j () < III;le 10' 

Of> Al'r'll ?1(()~)/1')/87) ()7/U6/B711:'j():()8 
) Block: [)[)119 

sronE O,Ok@OWC,R!DDCB 
SLN[)II 

P ::: D/leN1I, 0 R!OFLG & 1 

.»»> () 
.Clear outstClnding write COlillt 

««< () 
· I f no t r'e,l d 0 r w r' i te 

~******************************~**********~*~****~*************~**H***** 

* * Re'Hi/write illterTupt processing. lt1e pl'illlary irrtf~nt is to sustain 
* tlte current stre<llll by ctwining tlte ne><t contiguous sector if it is 
* I'equested. Also Clttelllpt to initiClte the d<lt<l tr'<lnsfel' to the t(ll'get 
* mernol'y t.o rna'<.imize overl(lp with tire disl~ i/o. 

* 
************************************************************************ 

·If Adjust current disk crdd r'ess 

GEr R!()CYL,OK@CYL,R!DDCB 
GEl' R!OIlED,DK@II[O,R!DOCB 
GET R!OSEC,OK@SEC,R!DDCB 
GET R!SPT,DK@Srr,R!DDCB 
GEl R!TPC,OK@TPC,R!DDCB 
R!DSEC R!OSEC + 1 
SIF (A = R!SPT) 

R!DSEC 
R!OIlED 
SI F (A 

U 
R! DilEO + 1 
R!TPC) 

.CllI'rent cyl inder 

.ClIrr'ellt he(1d group 

.Curr'ent sector' 
· Sector's per' track 
· Tr(1cks per cyl inder 
· Next sec to r 
· Next he(1l1? 

· First sector 
.Next he<ld 
.Next cyl inder? 

R!OlllD = 0 .First Ite(ld 
R!DCYL =: R!DCYL + 1 .Next cyl inder 

.»»> 0 

.»»> 1 

Sf>UNlIF (R!DDN = O),CODE=PTSDD1t9 .C(lnt continue (lcross cyl 
SFNDIF 

SIF (R!DKOVR = 0) · I f no t ove r run 

SIF (R!OTYPE # DSKSDD40) OR (R!DDN ~ U) 

PUI R!DHED,DK@IIED,R!DDCB .Set new he~d 
S[NDIF 

.««< 

.»»> 

.»»> 2 

I'llqe ')36 
(8 ) 

Sir 
F13139AIJ.6 
n137V)AlJ.7 

SUWlf 
[)1)/~9. 91 

DIJ/19.9n 
[)[)lI9.(}() 

D[)I~9. 1 ()() 
()[)119. 1 () 1 
[)[)lI9.1()2 

DOl19.1U3 
[)[)119.1()!1 
DJ) l I9.1()') 
[)J) lt9.1(16 
DDI19.1()7 
J)[)119.1(r8 
[J[)119. 1 ()9 

[)[)119.11U 
D[)lI9.111 
DD119.112 
[)[)119. 1 1 3 
[) [) It 9 . 1 1 l~ 
DD1~9.115 

DD l19.116 
S II 

DDlI9. 117 
[)[)119.118 
00119.119 

S IF 
DDLt9.120 
DD119.121 
DD119. 122 
DDI19.1?3 

SErW It 
DD 1t9.12 1t 

S I F 
f\13739AlJ.8 

SIF 
R13739ALJ.9 
R13739AU.Hl 



UI)t19 
OVP r'l ely Dl)II<) 

336 <m;lC '·0> 

336 < lII,l c r'o -,. 

316 <rn;rcnJ> 

3111 <fTI(~CIO> 

3 ')11 <m:-rcro' 

35 11 <lIIl1CIO> 
363 <III,IC 1'0> 

371 <',111(1 C 1'0' 

3 l~) (Jl1l000 02/1631 
371 U211632, 
II()n 02 11633 
II () 1 02463 11 
I,()? <1Il(lCI'O' 

4()6 <.nmc 1'0> 

II 11 ()10nnn 02 116
'
13 

1113 <lIIacro' 
111 7 030632 ()?lltJ )? 

'121 <m;rcr'o::> 

11?3 <mncr'o> I, 3U <~IIl:lCIO> 

113 ') 02(){);:>I, ()? 3(;2 3 112116113 
11'1 () ',m;l c r (1" 

I, III) <-Illacro:' 
11111 11211632 f );>11031 
'1 '13 <III"'CIO> 
1I1I ') ':IlI;1C Ill" 

lOP AI'ML 2.1(05/15/87) 07/06/87,11:56:08 Pelge 537 
Block: DDI19 (9) 

SENDIF 

$ENUlr 

.««< ? 

.««< 

$ I F (H! UDN '" 0) 
.««< n 

• I f next in progress 

PUI R!DS[C,UK@SEC,R!DDCB 
$ENDIF 

.»»> 0 
.Set new current sector 

.««< () 
GET R!HII',DK@H1P,R!DDCB . Target lIlemory lOP 
GEl R! n'1,DI(@n1,R!DDCB . TClI'get memory type 
$PUNIIF (A >= lM$MAX),CODE=pr$BAOTM . I I legal target memory 

* Locelle OAt for current sector. 
* If ch(lining, locale OALS for sectors 2 ClheCld 
* Clnd, if writing DK@NLB Clhead. 

H!DDAL = 0 
R!OOALI = A 
R!DUAI2 = A 
R!DOAL3 = A 
$IF (R!OFLG # OK$RAHO) 

• Pn~set to 0 

· I f nut r'eCld aheCld 

* LocClte OAL fur sector completed 

ADDRESS R!DDAL1,DK@DLO,R!DDCB .DAL queue Clddress 

.»»> 0 

R!DNUM c:: (I .CleClr' number of sectors to do 
SUNllL (R!DOALl = 0) OR (R!ONUM # 0) 

R!DDALl = (R!DDAL1) 
$IF (A#O) 

.»»> 1 
GET R!%h'l,DL@DON,R!DDALl .Nllmber of sectors done 
GET R!%h'2,DL@IOT,R!DDALl .lotlll to do 
R!ONUf>l c:: R!%h'2 - R!%h'l .Compute nLlmber left to do 

SfNDIF 
.««< 

SfNOll1 
R!DUAL = R!DDALl .Current working DAL 
$PUNTIF (A = O),CODE=prSDDI19 
GET R!DrNC,OL@rC,R!DDAL .Function code 

SENDIF 
UD119.126 

SENDIF 
DD/19.127 

S[NDIF 
DD119.12H 

SIF 
UD119. 129 
D[)/t9. 13() 

SENDIF 
DD119. 131 
OD119. 132 
D[)119. 133 
DI)/19. 13 1t 
DD49.135 
DD119. 136 
DD119. 137 
OD119. 138 
OD49.139 
D[)119. 1110 
D[)119.1111 
DD119.1112 
OD49. 1113 

SIF 
DDlt9.1411 
Dl>L19.1115 
D0119. 1116 
DDLI9. 1117 
DOlt9.1I18 
0[)/19. I l19 
OD119.150 
OD49.151 

$IF 
OD119.152 
D[)119. , 53 
DD119. 1 ')1./ 
0049. 15:) 

SUWI F 
OD119. 156 
ODl19.157 
D0119.158 
0049.159 



IH)lllJ 
()V(~ 1'1 ily IJ 1)11 

'I'd ",IlI;le I (J~ 
II') I ()2/6

'
13 

Ij(j() (13(1611 ();>II(J()? 

'I ();> ", filii C 10' 

'16') u;:>o6,L? ()2 11(i3 3 
1161 ()?llb

'
13 O?ll(j;) ') 

'I 11 ',II1ClCrO" 

It l (j ()3(l633 1l?llh33 
5fl() < 111<1 r. 1'0 " 

SU2 <,m,ICI'O> 
') 1 n <rn(1 r: 1'0 '. 

') 1C:' <rnelC 10" 
51() ()?r)(j?3 
511 <HI;lr.IO'· 

52() nlUUlI(1 ()2 11()33 
522 1l1UOUl ()?116')3 
r)2 11 <'[nile 1'0" 

')?II 'III;H,:I'O" 

r)?11 "mile 10" 

5?r) <'111(1(; /'fl" 

5311 (12l1633 (1?'I(d'l 
S3(j <1lI(1cro' 
5 ll

'
l "111<1(: 10" 

')') 1 () 3(){)311 () ;) II(; '3 II 
'l'd '1I1;IC I (),' 

5')') "'m,le 10> 
f) 61 "IIl(lC I (» 

')()') ,'In;l('1 (), 

A I' HI? 1 ( ()) / 1 ') / 8 ( ) 
I3lock: [)f)119 

() I / (l6 / H 7 1 1 : ~) (, : () g 

FI()A()() 1,DI@DON.R!D[)AL 
R![)Nllf'.1 -= !\!DNLJM - 1 
R!M[)AI ~ (R!D[)AI ) 

· COlllpen Sil U~ f() r camp I e ted sec t.o r' 
.I<eep lr';lck 'WtH~tt18I' lIIore OAI S 

l+ If chClininq. locale DAI cOIlt.ilinin9 l!e'<t cont.inue sector' 

S I f (R! [)[)N c::- ()) · If Ch'l ill i nq 
.»»> 

R! DDAL;~ H! ()[)AL 1 .I'n~set t.o curTcrlt 
R!?{,Vl1 -:- R!DNUH 
SUN! II (H!~~Vll >'= 2) OR 

.Nlllllber left to do in this DAt 
( f{ ! [) [) I\l 2 ' (») 

R! ODAL2 ( R! DDAL2 ) .Next DAL 
Sir (A 110) 

G[T A,DL@CON.R!DDAL2 
Sir (A # 0) 

.»»> ? 
.Check for connected 
· If it is 

.»»> 3 
GIl A.DL@TOT,R!DDAL2 .Add to totClI to do 
H!%W1 = A + R!%W1 

SELS[ 
f{! DDAl2 0 . End sea rct! 
R!I3REAK 1 .Break chClining 

SENDIF 
.««< 3 

SENDlf 
.««< 2 

SENDrlL 

* Locate flf~xt 'Write behind sector 

SIF (R!DFLG = DKSWRIT) AND (R!DDAL2 # 0) 
.»»> 2 

R!DOAl3 = R!DOAL2 
Gll R!%W2,D~@NLB,R!D[)CB 
SUNrlL (R!%W1 >= R!%W2) 

· P I'e se t to CUITellt 
.Number of loc<ll buffers 
OR (H!DDAL3 = 0) 

R!DOAL3 ~ (R!DDAL3) 
SIr (A # 0) 

• Ne>< t DAL 
· If olle 

GET A,DL@CON,R!DDAL3 .Check if connected 
SIF (A # 0) .If it is 

»»> 3 

. »»> II 

G[T A,OL@TOI,H!DOAL3 .Add to total left to do 

1'<lge ')38 
( 10) 

[)[)lt9.1(,I) 
[)[)I, 9. 1 (,1 
[)[)lt9.1()? 
UD119. Hi:) 
D[)119. 1 (lit 
lJ[)119. 1(;') 

D[)I'9. 1 (,() 
511 

DIlI'9. 1(j I 
[)[)1'9. 168 
[)lJ

'
IY.1(,9 

[)[)119. 1 71) 
[)[)119.171 

S IF 
UD119.112 
DDlt9.173 

S IF 
[)[)119. 1 7'~ 
1)[)119.175 
DUltY. 1/6 
[)J)119.177 
DDltY. 178 
[)[)1'9.179 

SrNDIF 
f)[)49.1R() 

5ENDIf 
D[)lt9.181 
[)[HI9.1R2 
DDI'9.183 
DU I.t9.184 
[)[)lt9.185 

5 I f~ 

[)[)119.186 
Dl)119. 187 
DD119.188 
D[JI'9.189 
DDI'9.1CJn 

Sir 
DDlt9. 191 
DD I.t9.192 

Sir 
DDl~9.193 



DI)t19 
Overl<lY OD'I9 

571 
572 
573 
575 

51') 

575 
576 

6U5 
613 

617 

617 

617 

617 

620 
622 
630 

632 

635 
637 

637 
6111 

6 111 

()?5623 
<1Il<lC t'lJ'" 

01nOnO fI;:>'163 11 
<m<lcro> 

<m<lcro> 

<m(lC I'(» 

<m<le 1'0> 

<mClcro':> 
(113002 102n03 
02 /163 11 

<mClcro> 

<rn(lcro> 

<rn<lcro> 

<o)Clcro> 

0100(11 02LIG/II~ 
<macro> 
<macro> 

<m<le 1'0> 

0770UU /003 1115 
<melcro' 

<mClcro> 
<1rI<'lcro> 

(1lI<lr: 1'0 .... 

<mClcro> 
<m<lcro'" 

010000 

lOP Al'l"lL 2.1(()~/1t)/87) 07/06/8711:56:()8 Paqe 539 
Block: 00119 (11) 

R!%Wl ~ A + R!%W1 
SELSE 

R! ODAL3 0 . End sea rcl! 
SENOIF 

SENDIF 

SlNOIIL 
SIF (R!TMP # R!%MYID),ANO,(R!OOAL3 # 0) 

GE" A, OL@TOL, R! 00AL3 
R!OOAL3 = 0, A # BPSOONE 

SENOIF 

SENOIF 

SENOIF 

SELSE 

* Check for read-ahead abort 

. ««< II 

.««< 3 

.»»> 3 

.««< 3 

.««< 2 

. ««< 

R!OFNC = OAFSREAO 
GET A,OK@ABr,R!OOCB 
SIF (A # 0) 

.Set cu rrent funct ion 

S I F (R! DON # 0) 

R = ACTOEM 
SENOIF 

PKERN ICHK 
$[NDlr 

SENOlr 

* Get local buffer descriptors 

.Abort flag 

. If complete 

.Activate demon 

. Leave 

GEl R!OCUR,OK@CLB,R!OOCB .Current descriptor 
GET R!OrRST,OK@FLB,R!OOCB .First descriptor 

.»»> 

.»»> 2 

.««< 2 

.««< 

.««< 0 

D()/19.19l.J 
DD119.195 
00/19. 196 
[)1J119.197 

5ENOIF 
[)[)/19. 19B 

SEN[)IF 
D0119.199 
00119.200 

Sir 
D[)119. 201 
DOL19.202 

ODl.J9.203 
5ENDIF 

00119.2011 
SENOIF 

ODI19.2()') 
5ENOIF 

00119.206 
00119.207 
00119.208 
D0119.2U9 
00119.210 
00119.211 
00L19.212 

Sir 
00119.213 

SIF 
0049.214 
0049.215 

5ENOIF 
OD119.216 
OD49.217 

SENOIF 
00119.218 

SENOIF 
DD119.219 
DDI19 . 220 
DD119.221 
00119.222 
0049.223 



1)[)l1 () 
OVf'tl;1Y [lill 

063 
6()') 

6(io 
671 

671 
(i 77 

1 I II 
1 (1'2 
1113 
1 ()/I 

71)11 
711 ') 

711 
717 

726 
73() 
711 1 
7/1) 

7113 
7'17 
7') 1 

1') (i 

71i ;' 

1 (l( I 1 

<.m;ll: t(J~ 

<[lIill:) ()~ 

02(IO'I() (1?'I(i61 
<~ [II:l C ro' 

r I? () (J 'I 1 (II? () () () II? 116 6 1 
',nlrl (') 0" 

<-nlk1C)0> 

'~nlilC I'f)" 

1 7(11l( 1(1 
<ilia c 1'0" 

17 I (lOll 
<rn;'lc ro' 

();?/I();::> :\ 

11111 UOU /(1111 (1Il(1 nn,)ou? 
(12 1162/, 

<rn<1cro> 
"[II;Je' tf)~ 

f II (1( 12( I (1?11(i?I,I 
< m(l C ) ()" 

(11UU?11 ( 1?llfi?II 
QIl;1C)0'> 

"'rnZlC)0' 
1l??()2 11 () It{J 6 
(I;: I I (i ') 7 () 3(1 2 11l3()O3 
()1(\lll II () ')0 (, 

II;'I)()?() II )G ) I? lU(IO 
/110 311'~)II 

/111;1 C 10' 

~p A 1'f-1I ? 1 ( () ') / I') / 8 1 ) 
) Block: [)[)'19 

(l7/()()/B7 11:')6:()8 PrltJ(~ ')'I() 

GI: I 1{!IHASI,DI,@LLI3,R![)[)CR 
Sir (A == H! OCUR ) 

R!ONXT 
SUSI 

H!DNXT 
SENDIF 

H!OFRST 

H!OClJH + LB@LE 

.L;1St descr'iptor 

.Check for' wrap 

.N(~'<t is first 

· Nc'<t is IWxt 

-1\ Vel I id8te ending 8ddress for sector' completed 

GLl A, Dk@A[)[), R! ODCB 
SIF (A -:: 0) 

lOB: 1() 

Sf! SE 
1013: 11 

SENOIF 

R!%Wl = A 
R!%W2 = D4SWPS < 2 

.Address pointer' 

.U-1A r'eyisLer n 

· LHA reg i ster 

· S(l ve r'e suI t 
• \'<1 )'ce lsi n sec to r 

· Suh fllnc t ion 

. »»> (I 

.««< () 

.»»> () 

.««< () 

GET R!%W3,DK@SUB,R![)DCB 
Sir (0 # R!%W3 & 1) .Ifnot full buffer' I/O 

.»»> 0 
R!~)H2 -:: D'16 . 16-p;1rcel tr;Hlsfer' 

SELSEIF (H!DFLG == DKSHRIT) AND (R!%H3 = DASSABS) 
R!%W2 == 0'16 .16-p8rcel tr8flsfer' 

SENDIF 

GFT A,LB@LOC,R!DCUR 
R! %HII == A + R! %W2 
R!%W4 7 H!%H4 + 0'8, R!DFLG 

.««< () 
.St8rt 8ddress for sector 
.Expected ending address 
OI<.SHR IT. I f w r i t i ng 

P ::: BA[)A[)DR, I{! %\-1 /1 # R! %W 1 

F LDAD[) 1, [)k~)ADD, R! DOCS 

· I fad d re sse r ro r 

· Upd8le po i nte r' 

* qlleue the I OC8 I de sc rip to r fa)' demon 
'1+ SUI)' t d (I t;:l t r fl nsf e r i f po s sib I f' 

PUT R!DNXT,DK@CLB,R!DDCB · UpdCl te cu r ren l 

( I?) 

[)l)/19. ;?;'/I 
DD'I(). ;);") 

S If 
01J /IY.22() 
[)[JIIY.?? 1 
DDI19.2?B 
I)lJ I19.2;'9 

SLN[)I~ 
1)1)119.23(1 
D[1lIY.231 
D[J/I9.232 
DUllY.? 3 3 
DO/l9. ;) 311 

SIr 
DDIIY.23,) 
DDI19.;)36 
D[)119.231 
O[)IIY.23B 

Suml r 
OD119.239 
0049.240 

OLJII9. 2111 
0049.2LI2 

SIr 
DOll9.2 113 
[)[)L~9 . 2114 
DlJL19.2/15 
OD119.2 116 

SEND IF 
00 /19.2117 
[)[)LI9.2 118 
0[)119 . 21~9 

DD119.251 
DDIIY.252 
DD119.253 
D[l119.25 11 
[)1)119.255 
DDI~9 . 256 



D[)ll9 
Over'lrty DD49 

1 U 11l <rn8cro> 
1037 0100UU 021.1(1)11 
1(1111 <1I1i1Cro,> 

10111.1 <m8C ro> 
1047 (I 1 OO()') n;>'lh? 7 
1051 <IIWC 1'0> 
1011, 024646 
1015 020661 02:won 127000 

/fJ02027 
1101 <rn8cro> 
1113 <m(lC 1'0> 

1122 02063" 021.1631 
11211 <mClcro> 

1124 <rn<tcro> 
1131 <fIIClC 1'0> 
1136 <mAcro> 

111,2 (12661l6 
11113 <milC ro> 
11116 010005 02 /-1627 
11£)0 <mAC 1'0> 

1163 <m8cro> 

1167 <mac 1'0> 
1175 <1TI<tcro> 

12n l l <IIlClC "0> 

12U1 <mAcro> 
1212 020000 U12()(I1 
1215 <m(l('ro> 
1216 <11I(lcro> 
1221 020()(IO ()12()nl 
122/1 <mAcro> 

1224 <rn<tcro> 
12~6 <III;' C r () > 

lOP APHL 2.1(05/15/81) lI1/06/8T 11;r)6:U8 P(lge 5/'1 
Block: 001,9 (13) 

rL DADO 1. LB@FUl. R! OCUR 
R!QU -= n 
SIF (R!DDAL = 0) 

· I nd i ca te CII rr'ent done 
.lniti81 ize queue pointer 
· I r re<td-ahe8d 

.»»> () 
ADOI{[SS IQQU.HH1@B"'1.RI%M[MI0 .FoI' buffer memory 
IU%W50:-· It-lOS 1 .Save ctwnnel number' 
HDA[)D I.DK@RAD.RIDOCB .lJpd<tte recl(j-Clhe(lds done 
R!SEQ = A .Next to do 
P = Q""[I,.,IO, R!lMP # R!%f.1YIO .If no pClth on this lOP 

SELSElr (0 # RIOFNC & 1) OR (RIDDAL3 # 0) .Re8d or W.B. 
SIF(O=R!OFNC&l) .Ifwrite, 

RIOOAL = R!00AL3 
SENOIF 

.»»> 
.OAL with next W.B. sector 

GET R!SEQ.OL@SEQ.R!OOAL 
GET R!10T,OL@fOT,R!ODAL 
SIF (R!SEQ < RITOT) 

RISEQ = R!SEQ + 1 

· Nurnbe r done 
• To ta I to do 
· If more to do 

ADDRESS R!QU.ME"'1@BM,RI%ME""10 .Btlffer memory 
R!%W5 = [MOS) .S8ve cl18nnel 
SIF (R!TMP = R!%MYIO),ANO,(O = R!DFNC & 0'20) 

SIF (R! fM # TMSBMR) · If ta rget not BMR 

GET R!%W4,OL@RAC,R!00AL .Sectors in MOS 
SIF (0 # RIOFNC & 1) .If reading 

.««< 

.»»> 1 

.»»> 2 

.»»> 3 

.»»> 4 
SIF (R!lM = TMSCMEM) . If target Central memory 

ADDRESS 
R!%W5 = 

SfLSE 
ADDRESS 
RI%W5 = 

SENOIF 

.»»> 5 
RIQU.f.1Ef·I@HO.RI%f·1Ef,.,10 .High speed out 
R!%HISP + 1 .Channel 

. If t.a rge tis SSO 
RIQU,MEt-l@SO.RI%f·I[t-lI0 .SSD out 
R!%SSD + 1 .Channel 

.««< ') 
SELSElr (RISEQ <= R!lOT - RI%WJ) .Next sector not W.B. 

SIF (RITM = TMSCMEM) . If target Central memory 
.»»> 5 

[)[)II9.257 
DDII9.258 
0049.259 

Sir 
D[)II9.26U 
[)r)/19. 2() 1 
D[)119, ?62 
DDll9.263 
00119. 26LI 

DDII9.265 
DOI.I9.266 

SIF 
00/19.261 
ODll9.268 

SENOIF 
00ll9.269 
00119.270 
0[)ll9.271 

SIF 
OD/19.272 
D[)119. 273 
OD49.274 
0049.275 

SIF 
ODI-19.276 

Sir 
00Ll9.277 
0049.278 

SIF 
OD49.279 

SIF 
OD119.28n 
00119.281 
DlJ49.282 
ODL19.283 
ODII9 . 284 
0049.285 

SENOIF 
OD49.286 
0049.287 

SIF 



(J1l1,1 t) 

OVP r I ely IH)lt 

1;:'111 
1 ?'I'~ 
1?IIG 
12117 
12')2 
1?')11 

1 ?"/I 

121)/1 
l;:H)') 

121U 
1272 

12/2 
I? 111 

12711 

12111 

13(){) 

1 3()~ 
1311G 
1313 
131 () 

13?6 
1'3 <$ '3 

<,flI;l(~ to" 
()2(l()()() ()?1!(~?1 

~,flI;l C 1-0 > 
<rn;l (: r-l).'-

();~m)()" O;)I\f)? 7 
<flI;tC 10" 

'1I1ilC 10:-

<mile I (J'> 

<-milC ro> 
<111:1 c I'D" 

() 1 7 I I ( ) () / ( )( I 3 'I 1 I) 
< !nil C f()" 

0750(11) /1111?(I?! 
<milC t'O '-

<1I\(1C "0> 

<mel C 1'0> 

'mflC I ()~' 

02()(i 1111 1l13()I? 
/()()?1l27 

()211627 () I) 'I (i()() 

"'ITI,I C 1'0" 

() 1 III 11 In / (I() 11l1)() 
/Illile I'D' 

<11\(1(; 1 n '. 
I? 7(H)(1 IflI)?1 I;' 1 

126000 

()?'t(JI)(1 

A[)DHESS 
HIOfW) -

SF I st ' 
ADOHESS 
H! ;{)\~5 

SLNOlf 

SENDI!' 

SEND II 

\' Al'r'1I ?1(1I~/1~/87) 1I1/IIG/8711: 'j():()8 
j B I nck: ()[)IIC) 

H ! Q II • M [ 1-1011 I I • H ! ~~U·1[ 1-1 I 0 
H!%H I sr . CIl;lnne I 

. I r Lil Iq'~L 
H! QU • t-1fH@S I , I{! %,r·1f 1-1 I 0 
H! %SSD . ctw rHlC I 

.lIiqlJ speed in 

is SSO 
.SSLJ in 

.««< I) 

««< 'I 

.««< .3 
S r L S E . I f 11 0 P;l tho I' i n t e r rlCl I 

Sir (11/1 H![)rNC & 1) AND (H!SE<~- 1) .1 irst. reeld 

H AC 1 In M 
SIND I r 

p c:- Q1-1[1-110 
SENDlr 

.»»> 3 
.St(l,·t tile tr(lnsfer' elctivity 

.««< 
.RypclSS mernio st(lrt 

.««< 2 
SENDIF 

,««< 
SENDIF 

.««< 0 

H- S tel r t memo r'y t r'<l n s fe r. 

Sir (H!QU /I 0) .If somet.hing to start 
.»»> 0 

r Qr"EHIO, R!DFNC DArSPTRN . If p(ltterning 

B R!%W> .Ctwnnel to lise 
GET H!CD,LB@LOC,H!DCUH .Buffer Clddress 
H! CE =: D~SHPS . Leng th 
Sif (H!<;i,H5 ::= (r·l0SJ),AND,(R!Hl /I H1S(3~1R) .If buffer InRmory 

.»»> 1 
GEr A,Dh@LCK,H!DOC(3 
r = QHEMIO, A /I 0 

. r'leB lock 

.Iflocked 

-II If I/O 'WClS not initiClted on previolls interrupt, 
H- rn(lkR sllre demon got in to (ldjust 010 pointer. 

I';t(w 1)/12 
(111 ) 

D[)119.2B8 
() () II 9 . ? WJ 
()[)II () . ?()() 

[)[)IIC) . 'l() 1 
[)[)119.'lCJ? 
I) [)119 . ~)(J3 

SLNDlf 
[)()/l C). ?C)II 

SENDlf 
DD 11C).295 

SUHJ If 
D()119.296 
1)()lt9.?97 

Sir 
DI)IIC).2()8 
DDII (). ?()l) 

S[NDIF 
DDI19.3(11) 
Dl)/t9. 31) 1 

SEtHJlf 
D()IIY.3()2 

Suml r 
DOl~9. 3U3 

SENDIF 
DD49.3()4 
D()119.3U5 
D()119.3()() 
DD 1-t9. 30 7 

Sir 
DDl~9. 308 

Ofll19.3119 
l)IJ/19.31U 
[)[)119. 31 1 
[)()119.312 

S If 
DlHI9. 31 3 
DOli C) . 3111 
[)[)119.315 
0[)119.316 
()[)119.317 
OOltC).318 



DD/l9 
OVP.I~ I ay DOl19 

1335 02()6111 013()O6 U2'16::>3 
1 J II f) 02()623 023GIW 1010U3 

0206 112 02 /,623 
13 1-l5 <iliac 1'0> 

1353 <1II,lC 1'0> 
1362 <mile 1'0> 
1370 <macro> 

1377 07500U /nU2021 
11101 <n\,lC r'o> 

1110 1 <m<lCl'o> 
11106 <m<lcro> 
1413 <macro> 
1/121 <m<1cro> 
1/127 <m<lcro> 
FI35 <rn<1cro> 

111 110 020627 012001 024623 
14113 023626 103003 010000 

024623 
11"17 <m(1cro> 

11153 <m<lcro> 
1464 <rn<lcro> 
1507 <m8cro> 
1520 <rn<1cro> 
1522 <rn8cro> 

1522 <m8C ro> 
1535 020627 0211623 
1537 o 1()OOll 02110no 
15 /11 <111<1 C ro~' 

15112 020655 0236116 0211623 
15115 o2n627 1122623 0211623 
11)~) () ()2()623 023626 10UOU4 

()2()623 U23(i26 U2/-l(523 
1')')6 ()2()(}23 (I? 3r;?') 1?()()II11 

/flO21127 
15()? <"1ll;lCr'o> 

1566 <iliac 1'0> 

lOP A P'" I 2. 1 ( () 5 / 1 ~) / 8 7 ) () 7 / 06/ 8 1 1 1 : 56 : () 8 P <l 9 e ') II 3 
Bloclc DOll9 (15) 

R!%Hl = R!OCUR - LB@LE .L;lst loc<ll descriptor 
R!%Wl = R!OLAST, R!%Wl < R!DfRSl 

GEl R!%W2,IB@flJL,R!%WI .Buffer full st<lte 
G f T R! % W 3 , L B@ I 0 I , R ! % WI. I /0 i nit i Cl ted r I (l q 
GET R!%h'II,LB@FUL,R!OCtJR . full st<lte fOI' cur~rent 
SIF (R!%W3 = 0) AND (R!%W2 = R!%W/I) . If 010 ptr in doubt 

.»»> 2 
P ~ Q,.,[MIO .let demon h<lndle trClnsfer 

$ENDlr 

GET R!CB,OK@BFO,R!DDCB 
GEl R!CC,Oh@BF1,R!ODCB 
GET R!%W3,DK@BIO,R!DOCB 
GET R!%H4,DK@CNT,R!ODCB 
GET R!%W5,DK@DI0,R!ODCB 
SIF (R!OOAL = 0) 

.««< 2 
.BClse of MOS buffers 

.Check for overflow 

.Re<1d-8trp.<ld buffer length 

.Current pointer 

R!%Wl = R!%W5 + 1 
R!%Wl = O. A = R!%W4 

SIF (R!%Wl = R!%W3) 

· If reCld-Clhead 

.Bump pointer 
· Check for' wrClp 

· I f buffer not. r'eady 

SlORE 1,OK@ABT,R!00CB .Abort reCld ClheClds 
FLOSUB 1,DK@HAO,R!D[)CB .Adjllst count 
STOnE O,LB@FUL,R!OCUR .Set buffer empty 
"KERN ICIIK 

SENDIF 

PlIT FU%Hl,Oh@DIO,R!OOCB .Upd<lte pointer 

.»»> 2 

.»»> 3 

.««< 3 

R!%Wl = R!%h'5 .Current reCld-Clhead pointer 
R!CA = MIO$BMWI .Write to MOS 

$ELSE 
R!%h'l R!TOT - R!SEQ .For write behind 
R!%Wl = R!%W5 + R!%Wl .Add to pointer 
R!%h'l = R!%Wl - R!%h'4, R!%Wl >= H!%W4 .Check for wrClp 

P = qNEMIO, R!%Wl = R!%W3 . If dCltCl not re<lrty 

$IF (R!SEQ = R!TOT) · If Cl tend 0 f t.h is OAL 
.»»> 3 

GET R!%W2,OL@RAC,R!ODAL .lotClI write-behinds done 

00119.319 
OlJ119.320 

OD/19.321 
D0/19.322 
DOI19.3?3 
DlJ49.3211 

$ If 
OD119.325 
OD119.326 

$ENOlr 
OD II9. 327 
O[)119.328 
0[)119.329 
[)[)119.330 
D0119.331 
00/-l9. 332 

SIF 
OD/19.333 
0049.334 

0049.335 
SIF 

D0119. 336 
O[)119. 33 7 
[)[)119.338 
00119.339 
001l9.3 11U 

SENOIF 
00119.3111 
D0119.3 112 
D049.3 1n 
OD119.3 114 
D[)/19.3 115 
D0119.3 116 
0049.3 117 

D049.3/18 

OD49.3 119 
SIF 

OD49.350 



[)I)/ICJ 
Ovpr'l ;-IV fll 

1') ill III(lCI'n" 
161 I () ()()?l () 26211 U?116? I 
1 (,2? n nG?7 (I 3G?G 1 UOUOII 

(I ()6? I (1 1()?(, O?'16? 7 
1 G,)(l nlil C I'D > 

16113 n 1(l()0 1(1) 3 111') 
1 (,II') 111;](' I (1', 

16 /1') 01 (IU();) (1?/1()()() 
1 () 'I 1 ,',f!I;l (' I'n .... 

16117 <mile I'()'> 
lG~U <rn<lC I'(» 
16 r) 1 '~/lla C 1'0> 

lG6 /1 <1lI<1cro'> 

16lU 02()6 /1(i II 1 31)() 1 02 tl62 LI 
1673 ()~?/I(i? 3 
1 G 711 <lllclC 1'0> 

1702 <IIldC rn~' 
1 7 (I~) U20G23 ()??6?'1 ()2 11623 
171(1 ()2762(; 
1 7 1 1 <1II(1CIO> 
1712 <rn<lC ro:' 
1 713 n 1 (lO()I) Cl?II()23 
171 r) <01<1[:1'0" 

1715 <iliac I'O~' 

172'1 /01;1[: In> 

1 727 (ll00U6 ( )211()()(1 
1731 <cm;l(~rn~' 

1 1,) () (111)(11? 11?llIlI)() 
1 711 (I IIFle r u:' 

1 1'1 1 III (1(1(1/ (1;>llfll)(1 
1 7 /1 ~ "III<IC r 0' 

I 1
'
13 < III;J (' I ()~. 

17 1111 '111;](', ()" 

1 1'\ I I) 1 t If 1 1 f) (l~' 11f)1 II) 

pr J\pr·11 2. 1 (()'JI 1 I)IB 1) (17 1()6/B I 11: I)(): OB 
I Blocl,: DIJlI9 

f l DSUB n! 'It.,w?, DI,,@WBD, g! [)[)CB . Dec ),(~lIlel1 t ctl;) nne I co un t 
H!%W5 = R!%H5 + R!%W2 .1Ipd;)te DIO pointer' 
f{! %W') =- R! %H5 - R! %WII, In 7t,W'J '> H! %W/I . CllCC l\ 1'0 I' ·.,/r'(1 P 

Plll R!%W),DK@DIO,R!DOCB 
g ''C J\CIDEM .J\ctiv<lte demon for nex:t 'Wbll 

Sf ND I I 

H!CA = MIOSBMHI 
$fNDIF 

$ELS[ 
G~T R!CB,DI@IMU,R!O[)AL 
GEl R!CC,DL@IM1,R!DOJ\L 
$IF (R!SEQ # 1) 

R!%W2 = R!SEQ - 1 
H!%Wl = J\ 
GE' H! %W/I, DL@UNS, R! [)[)J\L 
SUNIl!. (R!%WI~ = 1) 

R!%W1 H!%Wl + R!%W2 
R! 'i{,wll :::- R! %WLI - 1 

SENDT I L 
SELSE. 

H!%Wl 0 
$ENOIF 

$Ir (0 = R!DFNC & 1 ) 

SIF (R! TM ~- Tfol$CMEt-l) 

R!CA ::: t-lI0$HS II 
SELSEIF (R!TM = Hl$SSD) 

H!CJ\ t-ll O$SS II 
$ELSE 

H!CA = MIO$BMRI 
SENOIF 

$fLSE 
$ If (In It-I -- H1SC~IEM ) 

R!CJ\ ,~ NIO$IIS01 

.««< 3 
· Read f l'OITl MOS 

.««< 2 

.St<Hting <1ddress 

· I f no t firs t 
.»»> 2 

· Sequence to transfer 
· S<1ve 
.stripe {'actor 

· Sequence rlllmbe r 

.««< 2 
· If 'Wr i te 

.>:»» 2 
· If tel rge t Cent I'a I memo I'y 

.»»> 3 
.High speed in 
· If SS[) 
.SSD in 
· If [H·m 
.BHH r'e<ld 

.««< 3 
· If l'e(1d 
· If tel rge t Centrell memory 

.»»> 3 
.High speed alit 

p" ge ~)IIII 

( 16) 

() [) II 9 . 3') 1 
DDI19.3')2 
[) [) II 9 . 1 I) 3 

[) [) 'I 9 . 3 ') 'I 
[)[)119. 3') ') 
[)[)119.3')() 

Sl ND I r 
1)[)/19.351 
DDI19.3~)8 

$LNUIF 
()[)119.359 
[)[)/llJ.36() 
D[)119.361 
ODII9.362 

S IF 
D0119. 363 
DlJ119.36 11 
lJ[)IISI.365 
[)[)119.366 
D[)'19. 3() 1 
DI)l19.368 
D0119.369 
[)lJ/19.37U 
D[)!19. 3 /1 
DD49.372 

SEND IF 
00119.373 

SIF 
00/~9. 37 /1 

SIF 
OD49.375 
OD/I9.376 
D[)119. 377 
D[)119.378 
D[)/19. 3 (9 

DDI~9. 3SU 
$ENDIF 

[)DI19.381 
D1)119.3e2 

SIF 
D0/19.383 



DDI19 
Ovprl<lY DDtl9 

1751 <rnllCI'O> 
1156 () 1001 11 0211O(}(J 
1760 <macro> 
1761 01000 11 O?LII)(l() 

1763 <rn<lcro> 

1 763 <mClcrn> 

1163 <macro=--

1763 0100CIll O?4625 
1765 <mac ro> 
20011 <mClc 1'0> 
2014 <mac 1'0> 
2016 <m<lcro> 

2027 QME~lI 0 
2027 <mC!c 1'0> 

2032 <rna c 1'0> 
2037 <m[fern> 

2037 <inC! C ro> 
20Ll tl <mac 1'0> 
2051 <macro> 

2055 <macro> 
2065 <rna C ro> 
2066 020641 02110nO 
2070 02065 tl 0211000 
2072 <ml1cro> 
20711 01 Lloon /()()1)1l0(l 

2076 <macro> 
2100 <rn(1cr'()' 

21(JO <m(lcro> 

2100 020632 0211631 
21112 (l21)()()ll o r;/J(J(l(J 

lOP Af'r'lL 2.1(05/15/87) 
Block: DDI19 

07/0G/87 11:56:08 

Sr:LSEIF (H! 1M =IMSSSIJ) .If SSIJ 
H!CA MIOSSSOI .SSIJ out 

SELSE . If UHR 
In CA == M I OSBMW I . UMR VI r i t.e 

SEN[)IF 

SFNDIF 

SrNDIF 

R!%W3 :0- 0 
LSHlrf R!%W3.R!%Wl.0'9 
DADD R!CR.R!CC.R!%W3.R!%Wl 
RkEHN COMIO 
STORE 1,LR@IOI,R!OCUR 

· F i rIC! I (Hjd re 5S 
· Ini ti<lte tr'ansfel' 
· Se t i/o i n p rog re s s 

.««< 3 

.««< 2 

.««< 

* Activate demon if something to do 

* 
SIF (R!DDAL # 0) 

pur R!SEQ.OL@SEQ,R!ODAL 
SENDIF 

PUT R!SEQ,LU@SEQ,R!DCUR 
PUl R!OOAL,LB@DAL,R!OCUR 
SIF (R!OFNC == DAFSPTRN) 

SlORE 1,LB@FUL,R!OCUR 
SELSE 

R!FH = R!OCUR 
R!EO = R!QU 
RI(EIU~ [NQU 
A = OSD/~DEM 
RkERN DACT 

SENDIF 

SENDlr 

R! ODAL = R! ODAL 1 
B == R!%ICIIAN 

· If not read Clhead 
.»»> 

.Update sequence number 

· Into descriptor 
.Also OAL address 
· If p<l t t.e rn i ng 

.««< 

.»»> 
.Set buffer full flag 

.Queue 10CClI descriptor 

.Queue address 

.Activate demon 

.Reset to first OAL 

.Restore B 

.««< 

.««< 0 

Paqe ')115 
( 17) 

(1)119.38 /1 
DU/19.385 
DD119.38G 
[)[)119.387 
DDL19.388 

SFNDIF 
D0/19.389 

SENOIF 
0049.39U 

SENDIF 
DDL19.391 
D0119.392 
D()119.393 
DU119. 391~ 
[)[)1~9. 395 
DD119.396 
D0/19.397 
DD119.398 
DD119.399 
DD119. '1(1) 

SIF 
D[)I~9.lln1 

DD49.4112 
SENOIF 

OD119.403 
D0119.40 11 
O[)49. IHl5 

SIF 
D D I~ 9 . tl 0 6 
DD49. 1107 
DD49. 1108 
D[)I~ 9. II ()9 
DD119. II 1 0 
DDI19 . 1111 
OD49. 1112 
DD119. 111 3 

SENDIF 
(1)119.41tl 

SENDIF 
DD119. 41 r; 
DD/19.416 
DD49. 1117 



1 )\)11 \} 

OYl'rl<lY [llli 

? , '() 

? 1 , .~ 

2110 
? 1 ;->/1 

21;~ 1 

213? 
? 1110 

;? 1117 

21)U 
2157 

21 ~)? 
2153 
2164 
2175 
? 177 

? 1 11 

? 111 

220? 
2?Il(i 
;~2 1/~ 
77;) 1 

<,llIcH~ f"l)C> 

"11l;l (' rn'· 

<,flI;lC 1'0> 

<1Il<1CIO> 
<'IIl;1C 10" 

'IIt;lC ro'" 

()IUUU 1 
< In;lC r 0' 

<f118CIO> 
<:In<lcro> 
'~flI;IC rn> 

(11 (lO( It) 
"111(1 C roc> 

<"I!l<lrr'o" 

< nr;l c ro > 

< 1I1~1 C r 0 > 
-:m(lr; ro> 
'11);, c to> 
-'1";Ie: I 0" 

(17/lfi ')(, 

(1?II(i6? 

\1' 1\1'1-11 ?I(lI')/")/B/) ()(/()()/B( 11:')():(IB I';I(J(~ ')/10 
Bloc k : DDI19 ( 1 B ) 

II- He<1d inten'upt processing 

Sir (R!OrIG ~ OKSREAD) 

Sir (R! DDN -- n) 
.»»> () 

»»> 
Sir (H!DDI\I? () ) . 1 i HIP. 1'0 I' rp.<1 cI- <ltl{~<l d? 

»»> 2 
GEl H!%Hl,DK@RCC,R!()[)CR .Re;l(1-<1tle(ld limit 
Sir (R!DNUr-1 = 0) ,Done with current DI\L 

*" If (lllottJer' DAL exists, check for 
II- cont.iguolls with clirrent. 

S I F (R! M[)AL # 0) 

GE T A, DL@CON, R! t-1DAL ,See if connec ted 
S 1 F (A # 0) . I f so 

SIF (R!BREAK ()),I\ND,(R!%Hl # 0) 

,»»> 3 

»»> LI 

,»»> 5 

R!CONI = 1 
SfNDIF 

.»»> 6 
, I f no b reCl k i lid i ca ted 

,««< 6 
S£LSE 

SlORE I,DK@ABI,R!DOCB .Set re<ld-<lhead <lbort 
STORE I,DK@INV,R!DDCB ,Set data inval id 
R!t-1DAL = 0 

SENDIF 
.««< 5 

SENDIF 
,««< II 

H If no more contiguous requests, set read-ahe<ld 

SIF (R!MDAL = 0) . I f no rna roe DALS 
,»»> II 

SIORE O,DKr@RD,R!DDCB .Cle<1I' re<ld flCl9 
SIORE I,DKf@RA,R!DDCR ,Set read-(lhead flag 
pur R!DCYL,DK@RAC,H!D[)CB .save starting R.A, <lddress 
rUI R!DIIED,DK@RAII,R!DDCB 

UIJII<) .1118 
[)[)119. 1119 
[) () I~ 9 , II 2 () 

S II 
l)flll () . 1171 

SII 
[)\)119,11?? 

S If 
DlJ I19. 11?3 
Dl)119. 1121~ 

Sir 
[)\)119. 11?'> 
DUI19. 11?6 
[)[)119. 112 7 
DD119.428 
Df)IIC).1129 

Sir 
D [) LI 9 . II 3 () 
DDI19,I131 

Sir 
R I 6 11100l3. 1 

Sir 
n16 111UDB,2 
RI6InODS.3 

Suml r 
O[)119, 1133 
[)[)119 . 113 11 
D[)119. lnS 
[)[)119. 1136 
DDLI9 ,1137 

SEND I r 
[)D119. L138 

SlNDIF 
D[)119. 1139 
D0119. LIIIU 
[)[)119. I1I1 I 
DOLI9,II I12 

S IF 
[)l)lll) ./1113 
DDI19. II I ILI 
D[)119.4115 
[)[)LICJ, LII~6 



l)[)L19 
Ove r I (lY nO l49 

223') 
2250 
2256 
2271 

2300 
2302 

2302 

23U2 
2312 

2316 

2316 
2317 
2321 

2321 
2322 
23211 

2321~ 
2330 

2332 
2336 

23% 

2 3/~J 
2353 
2.)(,1 

m(lcto> 
JIl(lCI'O> 
m(Jcro> 
lIl(lcrn' 

01UO(l1 021J(1')6 
<m;H~ ro" 

<m(lcr-()" 

<lila C rn~' 
U2!l662 1fl3()()3 
024656 

<In(lcro> 

<m8Ct'o> 
(110001 02 11656 

<"wc to" 

<macro> 
077000 /n03 /115 

<nwc ro" 

<1T18Cro> 
<11I(1cro> 

<IIlOlcro> 
<I1I(Jcro> 

<~m;lcro> 

'~rnllC ro' 

<lTIllCIO> 

<m,1C to> 
'/JIl;IC Ill' 

010001 

lOP APf'-1L 2.1(()~/15/87) 07/0G/87 11:~6:()8 P(lge ')117 
Bloc k: DDLI9 ( 19 ) 

PU r H! DSE'C, DK@HAS, R! DDCB 
GIT R!%W5,DI\@UN1,H![)[)CB .Current unit 
pur R!%W5,OK@HAU,R!DDCB .Save 
SIF (R!%W1 # l),AND,(R!BREAI, :-:: 0) .No bre8k indic(lted 

.»»> ') 
R!CONT := 1 

SENOIF 

SFNDIF 

.Set continue flag 

SELSElr (R!DNUM = 1) AND (R!%W1 # 0) 

.««< ') 

. ««< I~ 

R!CONT = 1, R!MDAL = 0 .Set continue if no more DALs 

SENDIF 

SELSE 
R!CONT 

SENDIF 

SELSE 
R = ACTDEM 

SENDlr 

FLDADD 1,DK@RD1,R!DDCB 
SI F (A = 0) 

FLDADD 1,DK@RDO,R!00CB 
SENDIF 

SENOIF 

.Set continue 

.Activate demon to 

· Upd8 t.e re8ds done 
· Check wr8p 

· Increment upper 

* Re8d-nlle8d interrupt processing 

Sir (R!OrLG = OKSRAIlO) 

Sir (R! DON = 0) 

GEl R!%W1,DK@RCC,R ODCB 
GET R!%W2,OK@RAO,R ODCB 
SIF (1 < R!%W1 - R %W2) 

.11' ch8ining 

.Read-8heCld limit 

.Re8d-8hends done 
· If mo re to do 

.««< 3 

.««< 2 

rest8rt 

.««< 

.»»> 

.««< 

.««< 0 

.»»> n 

.»»> 

.»»> 2 

DD/19. L1/17 
DlJl19. 14118 
[)[)119. 11119 
D[)119. 1450 

Sir 
D[)119. 1151 
D049. L152 

SCNDIF 
DDII9.4')3 

SENDIF 
D[)119. 11511 
DD49.1155 

Dl)/19. 1156 
SENDIF 

00119.457 
D[)I~9 .1158 
DD49. 1159 

SENDIF 
O[)119. 1160 
0049. 1161 
DD ll9. /162 

SENDIF 
DO /19 . II 6 3 
DD119. ll64 

SIF 
DDIl9.465 
DD49. 116G 

SENDIF 
DDIl9. Il6 7 

SENDIF 
DD /49. 1168 
OD49. 1169 
DD49. lllO 
0049.471 

SIF 
DD1l9. I~ 72 

Sir 
DD49. 473 
DDIl9. 1174 
ODI~9. 1175 

SIF 



III Jill) 

OVP I' I Cly DI) 

?:3 i() 

2') 72 

2312 
2313 
;::>,~ 77 

2 3 /') 
?11!11 

211111 

2111 15 

2111 U 
21113 
2111 r) 

211211 
211? 1 
24,31 
?433 
2113 11 
?11)(j 

2 11110 

? 11II (l 

2 1111(1 

2'1'1 ') 

?II'I i 
;.'11')(1 
21152 

(JI1');? 
? II ')(i 

() 1 () U () 1 ( 1 ? IHi ') () 
<1lI;lC 1'0'> 

<,111;:1 C r(l' 
(17 7(1( II I I (1()) I, I') 

. 111<1 r~ 1'0" 

<m;le I ():" 

"lI1ile 1'0" 

,'II"lCln', 

<m;le 10 .... 

<.nw C 1'0> 

<111(1C 1'0> 

<fllClCIO" 

<1I'<le 1'0> 

<11l(lCIO" 

() 1 7UIIO I()ll ')111 r) 

<. 1lI11 C ro~· 
02(1()()(l (J?II()( II 1 

<·Illile 1'0> 

<mil C 1'0 .... 

<~mll C 1'0 .... 

"[II(lC 1(1" 

(l2(J(]:33 1();)(J(J\ 
(l2 11()')U 

"',fl!;lC 1O" 

() 7 i (J()( I /(lfl )111') 
<' rn;' C , () .... 

<1l1;IC 1'0> 

'~HI il (' '() " 

(J 1 rJOUl 

'.>1' AI'r'll ;).1(()~/1'.J/8f) PflUG/HI 11:')():Ug P;lqe ')I/B 
) Block: DOl19 (?(J) 

H!CONI 
SENDIF 

SrLSE 
n -: ACI [)FM 

SENDIF 

FLOADD 1.[)I<.@HAO.H!DDCB 
SlNDIF 

* Wr'i te intelTupt 

SIF (R!OFIG = DKSWRIT) 

· Se t COil t i nue 

««< ;> 

.Let demon n~le(lse ChClrlnel 

.««< 
· UpdCl to COllflte r' 

.««< (l 

. »»> (I 

SIF (R!DNlIf-1::: 0) .If curl'f~nt reqllest complete 
.»»> 1 

A()[)HESS R! ED, Ok@DLO, n! OOCB . Remove f I'om reque s t q IIcue 
RKEHN [DQU 
Sir (R! DFNC # DAFSWHBIf), 01'\, (R! nIP # R! %r-1Y 1 D) . No t W. B. 

»»> 2 
ADUHESS R!EO,DCB@DN,R!%OCBQ .PI(lce on done queue 
RKERN ENQU 
R ~ ACTDEM .Activ(lte demon to process 

SELSE 
R!DY = R!EH .HeleC1se DAL 
HKERN HONN 

SFNDIF 

SENDIF 

SIF (R!ODN U) 

R!CONT = 1, R!ODAL2 # 0 

SflSE 
R =- AC 1 Dn, 

SEND IF 

FLDAOO 1,OK@WR1,R!DOCB 
Sir (A = 0) 

.««< 2 

.««< 
· If ctl(l ill i ng 

.»»> 1 
.Set continue if more to do 

.Need demons help 

.Activ(lte 

.Update writes done 

.Check wrtlp 

.««< 

.»»> 

[)[)119. II/() 
D[)119 .1177 

SUWI f 
[)1)119. 1118 
I)!)IIC). 1119 
DDI19 .llfH) 

Sf N [) I r 
DU119. 1181 
[)[)119. 'H)? 

SrNDI F 
[)[)119 .IIS 3 
l)DI19.!le l l 
[)[)119. 1185 
[)[)119. IIS6 

S If 
DDI19 .IIS 7 

Sir 
[)[)119. 1188 
1)[)119. IIS<J 
[)[)119.49() 

S I F 
DD119. 1191 
[)[)119. 1192 
[)[)119. 1193 
Dl)119.49 11 
DD119.495 
O[)LI9. 1196 
OD119. 1191 

SENOIF 
0049.498 

SUWIF 
00119. 1-199 

S IF 
[)049.50n 

01)/19.501 
DD49. ')()Z 
DD119. 5( 13 

SUWI F 
[)[)119. ')( 111 
D0119. ')0') 

Sir 



lJD49 
Ove t' I (lY ODLfq 

21foO 
211611 

2/1611 

2/167 
2LI70 

21173 
21175 
2476 

2501 
2503 

2503 

2503 
2505 
25()7 

2515 
2522 
2530 
2536 

25112 
2553 
25')lj 

2555 
26(11) 

26()? 

<milC n» 
<,mile "0> 

<m;lC ,'()" 

<m<lC 1'0> 

026637 
<mClC ro> 

0100lJO 
026636 

<mil C 1'0> 

<milcro> 
<milcr'o> 

<mnc I'D" 

020661 
012U06 
Ol-J 10UO 
102003 

<mClC 1'0> 
<macro> 
<mClC 1'0> 
<lilaCI'D> 

<mac r'o> 
<m<lC 1"0> 
<milC' 1'0" 

<mil C I'(» 
"'m8C "0" 

02 1-J637 

0211()41 
0211661 
0236112 100004 
Cl206 Jln 0211661 

lOP I\I'HL 2.1(!l5/15/87) U7/uo/8711:56:()8 P(lge 5 /19 
Block: D049 (21) 

FLOI\OO 1,OK@WRO,R!ODCB 
SENOlf 

SENOIF 

-II- Issue continue 

S IF (R! CON 1 # 0) 

R!OS[C = R!OSEC + 1 
Sir (A = R!SPT) 

R!OSEC 0 
R!OHFO = R!OHEO + 1 
S I F (A = R! T PC ) 

PKfRN ICHK 
SENOIF 

SENDIF 

.lncl'ement upper 

.««< 

.««< 0 

.»»> () 

.Next sec to r 

.Next head? 
.»»> 

· Firs t sector 
.Next llead 
.Next cy I i nde r? 

.»»> 2 
. Leave 

.««< 2 

.««< 
R!DCUR 
R!ONXT 
R!ONXT 

R!lJNXT .Move to next local descriptor 
A + LB@LE 
R!OFRST, A > R!OLAST .Check for wrap 

GET R!OLOC,LB@LOC,R!ONXl 
GET R!%h'l,LE3@FUL,R!OClJR 
GET R!%W2,LB@FUL,R!ONXT 
SIF (R!%W1 # R!%W2) 

STORE 1,LB@CP,R!ONXT 
PI\ERN ICHK 

SENOIF 

-II- Enter the LMA address 

FlOAOO 1,OK@LMA,R!00CB 
SI F (A # n) 

1\ := R!OLOC 

· Loca I btl ffe r 
.Check for buffer ready 

· I f not 
.»»> 

.Let demon issue continue 

.LMA pointer 

.LMA 0 

.««< 

.»»> 1 

OlJ119.506 
D0119. 5() 1 

SfNOlf 
OD119.508 

SENlJlF 
[)[)119.5U9 
[)f)119. 51 () 
[) l)ll 9 . 5 1 1 
OD119.512 

SIr 
OD119.513 
DD49. ') 1L1 

SIr 
OD49.515 
OLJ119.516 
00119.517 

SIr 
OD49.518 
00119.519 

SENDIF 
00119.520 

SrNDIF 
OD119.521 
00119.522 
OD49.523 

D049.524 
D0119.525 
0049.526 
00119.527 

SIF 
0049.528 
O[)119.529 
0049.530 

SENOIF 
0[)119.531 
00119.532 
DD119.533 
DD119.53 11 
DD119.535 

SIF 
D049.536 



UI)IIl) 
OVP I' I fly DDII 

26113 
26()11 
?(,()5 
2ul16 
?()I) I 

26u 7 
2(; 1 I) 

262U 
2623 
?6?I, 

2631 
263? 

2632 
263') 
2637 
261,0 

26 1" 
26 1'2 
26 1,3 
26 111., 
26 115 

261~6 
26117 
26511 
26')1 
26 1;,? 
2653 
?6 r)') 

2661~ 
26() ~) 
26()() 
?fJ/n 

1 111 (1!J IJ 
<nI(l C 1'0" 

U?()(i()() 
17 1)o()n 

,",m;C1C 1'(1'> 

<mile 1'0> 

' .... IIl.'lC 1'0" 

<In,le 1'0:' 

fl306?'1 
<milC 1'0' 

fl366211 
<rnClCI'n' 

()2()() 36 
0;'11631 
1010Ul 
012014 
101006 
012()111 
l(11)(1') 
012(1111 
() IOO()I, 

U12ll20 
(112()20 
U121l2() 
112')62 11 

<-iliac ro" 
!J21J(d6 

<'1Il:1C 1'0" 

()266?3 
(P 36[)2 
103()()2 

<nI;te I'() , 

U05()(J7 O?116?11 
(11 3 ()I~ II 

[)llOA 
Ul,OB 
DlWC 
DI,OD 

()<:)I'(i23 

(l?ll(i? 3 

r AI'f-1L 2. l(u';/I';/Uf) 
Block: D[)I'<J 

Ufl()6/Uf 11 :';(,:UU I'H<jU '),;u 
(22 ) 

lOB: 1/1 
SHS[ 

A f\!DLOC 
lOB: 15 

SEN[)lf 

'H COlllpute physical Clddress. 

GlT A,DK@IVP,f\!D[)CB 
Sir (1\ -= OSK$DOIIO) 

· (nte r' 

· F nte I' 

· Clwch dish type 
· I f DDIJl) 

««< 

»»> 

1l[)119.537 
[)[)l19 . [J:3 B 
1)1)119. [139 
[)[)119.S IIU 
DI)/19. [)I, 1 

Suml r 
IlIHI9. ')I,? 
[1I)11 C) • 5 /13 
D[)II (). ')11 11 

I~ 1 3 1 3 9 A lJ. 1 1 
R13139AlI.12 

S II 
A[)DIU SS I\! %W2, DK@OWC, H! nDCR f\ 1 3 1 3 () A I J. 1 3 

H13739AlJ.11, 
In 373 9AU. 1 I) 

A -= (H!%h'2) .Advallce Ollt.stClIHiing 'Wr'ite count 
Sir (A # 0) AND (A # OIIOSSPT) .Less LIlCln full trClck 

(f\!%W2) ~ (1\!%h'2) + 1 
SI ND IF 

R!%W2 c- R!DH[D < 7 
A H!OS[C - ()'36 
P D/IIlA, C -= 1 
A 1'1+0'12 
P OIIOB, C = 
A A+D'12 
P OIIl)C, C = 
A 1\+0'12 
P OIIOD 

A A + 
A - A + 
A A + 
H!%W2 

SlLSE 

1 SII 
1 S4 
1 SI~ 
A + H!%W2 

H!%H1 R!DHED 
SIF (H!SPT = H![)SEC 

R!%W1 R!%h'l + 1 
A = A - R!TPC 
R!%Wl A, A = 0 

SEND I r 

+ 1) 

.»»> 2 S I I 
f\13739AU.16 
H13739AlJ.17 

Suml F 
H13739AlI.18 

.l\dvClllce COllnt 

««< 2 
· e,l I' r e nth e" d 
.Convert sector to 2/drive, 
· If gr'eClter Ltwn 35 

· If greClter ttJCln 23 

· If gr'eHter ttJC1n 11 
• ~lCl ke n .. 11 

· [36 In)-> 
.[24 35)-> 
.112 23)-> 
· (0 11)-> 
.Not OD4() 
.Cur'rent heCld 

3S I1 + [0 
2SI, + 10 
1 SII + [0 
OSII + [n 

· I f end of track 

III sec H 1 3 73 9 AU. 1 9 
H13139AU.2() 
In 3 739AU. 21 
R13739AlJ.22 
RI3139AU.23 
H13739All.211 
H13739All.25 
RI3739AlJ.26 

1 1 ) 
11) 
11) 
11) 

R13739AU.27 
H13739AlJ.28 
H13739AU.29 
R13739AlJ.3U 
1\1 373 9AlJ . 31 
H13739AU.32 
H13739AU.33 
H13739AU.3 11 

.»»> 2 Sir 
1\13739AU.35 
1\13739AU.36 
1\13739AU.37 
R13739AU.38 

.Next heCld 

· I fend 0 f cy I i flde r 

.««< 2 SENDIF 



ODI19 
OVf~ r' I ay Df) ll9 

2670 
267 1l 
2676 
2677 
27(11 

270') 

2705 
2713 

2717 
2720 
2725 
2736 

27 lQ 
2750 

27£)4 

2773 

2773 

2775 
2775 

30()/1 

3010 
3021 

<lIIacr'o:' 
02263 T 0?11()2 11 
023651 
100002 0211624 
020623 O(l5() 10 

<mac r'o'> 
020623 005014 022624 
(J2462 ll 
176000 
<nlJcro> 
<mac 1'0> 

0206114 n05()()6 052000 
024623 

<mac 1'0> 
02()621~ 005() 111 022635 
0211624 

<m(lCI'o'> 

<melcro' 

<mac 1'0> 

<rnnc 1'0> 

<mac 1"'0> 
<milC r'o> 

lOP AI'f>1l 2.1(()5/15/87) O?/06/8? 11:56:08 Page ')51 
Bloc 1\: 0[)l19 ( 23 ) 

GLf A,DK@SPO,R!DDCB 
R!%W2 A + R!OSEC 
A = A - R!SPl 
R!%W2 A, C = 1 

.Get spiral offset 
· Physica I sector 

· Checl\ wrap 
R!%W2 R!%Wl < 0'8 + R!%W2 .Combine head cHld sector 

$ENDlr 
.««< 

GET R!%Wl,DK@SUB,R!DDCB .Get subfuflction code 
R!%W2 = R!%Wl < D'12 + R!%W2 .combine 

10(3: 16 
PUT R!%W2,DK@ACC,R!DDCB 
SrORE 1,DK@CNG,R!DDCB 
R!%Wl = R!DFNC < 6 + B 

.Enter 

.Selve acclIInnrulator code 
· Indicate chaining in progress 
.Record function and channel 

GET R!%W2,DK@UNT,R!DDCB .Device unit 
R!%W2 = R!%W2 < 0'12 + R!DCYL .Record with cyl inder 

KRECORD TF$DIII 0, (R! %Wl, R! %W2, R! DilEO, R! DSEC, R! DLOC) 
* Reeld/write (10)/Channel (6) 
* Unit (4)/Cylinder (12) 
* Head group 
* Secto r 
* Local memory address 

$ENDIF 

PKERN ICHK 
.««< 0 

************************************************************************ 
* Handle interrupts for non-data functions * 
************************************************************************ 
D1lCNTL * 

STORE O,DK@SYN,R!DDCB • C I e a I' s y n c i 11 f 0 

************************************************************************ 
* Select interrupt processing. * 
***************~******************************************************** 

$IF (R!OrLG = DK$SLCT) 

SlORE O,OK@SEL,R!DDCB 
SrORE O,DK@CE,R!DDCB 

.»»> 0 
.Set unit selected 
.Clear CE cyl inder enable 

H13739AII.39 
n13739AIJ.110 
R13739AU.111 
H13739AIJ.Il2 
R 1 3 7 39 AU. 113 

R13739AU.411 
$ENDIF 

D[)119.554 
DDI~9. 555 

DD49. 5~)6 
D(JI~9.557 

DDl19.558 
DD119.559 

00119.560 
ODL19.561 

DD119. 562 
DD119.563 
f)[)49.564 
D[)ll9.565 
00119.566 
DD119.567 
DDl19.568 

SENDIF 
OD119.569 
DD119.570 
DDlI9. 571 
f)[)II9. 572 
DDIl9. 573 
DDI~9 .5711 

R13739AU.45 
DDII9.575 
DDll9. 576 
DDll9.577 
001l9.578 
DD119. 579 

SIF 
R13739AU.46 

DD49.581 



Ul)/t l } 

()VP I' I ,I Y [)\) 

3ll3u 
:)(1) 1 

3()3~ 

3U l l2 
3UC)2 
30 r)3 

3057 
3 ()(ill 
3(172 
31 () 1 

31 U/l 
312() 
3123 
3126 
313U 
3131 
31.)() 
311111 
31/.17 
3151 
3153 
31')11 

31 n 
31 711 
31 [II 
) 1 7') 

:3 1 I') 
3?rtl 

() 1236') 
-m;l C 10' 

<m,lC 1'0:' 

<,m(]cro" 
()723 /13 

,~, 111;1 c to" 

<1118CI0> 
<m(1Clo> 
<m(1CI'o> 
<mele 1'0'" 

<milero'> 
U2()6/O 
020636 

U13()06 
Ull';,() 1 U 

U16()()() l(llln( )()Il 

1610UO 
<flI8C r'o> 
<m(]cro> 
<fII;-)C 1'0" 

fl1!l()()2 
<mil C I '() > 

161UUU 
<m;:le r 0> 

(I 122? 1 
'1lI;1 c r ():' 

<m;ICIO> 

·'I1I;II:rrl'· 

(1?111)(1I) 

102052 
n?ll62 11 

9 P A I ) M l ? 1 ( ()~) I 1 " I B I ) () I I () () I B 1 1 1 : ') () : () B 
B locI<.: O[)I19 

H =: AC [Of tvl 
rt DAD() 1, Dk@Sl 0, H! DOeR 

.Activ<lt.e delTlon 
· Co lin t S f! I f) C t s 

***************~*********~*******M************************************** 
* HeleClse illtenupt processing * 
*********************~****~********************************************* 

$flSEII (H!DIlG -:: Oh$RlSF) 
SIOI{[ l,OI\6~S[L,R![)OCB 

H = AC100l 
rLOA!)£) l,DK@HLU,R!DDCB 

· Se t. un it r'e I C(l sed 
.Act.iv<lte demon 
· Coun t re I eel se s 

*****~***********~*~***************************~************************ 
* Seek intctTupt processing * 
*******~*******H*~***********~*******************~******************~*** 

$ElSllr (H!OrlG ~ Ok$SEEK) 
Gll H!DIIEU,DK@NIID,H!ODCB 
GEf H!%Wl,OK@HEO,R!OOCB 

.Desired l1e(1d grollp 

.Curt'cllt hC<lu group 
$IF (A /I R!D"EO) · If l1e(ld se I ect needed 

DIICNTL1 * 

.»»> 
PUT 1{!OIl[D,DI,@IIEO,H!OOCB .Set ncw he(ld gr'oup 
P -= DllCNl L 1, H! Dl YPE OSk$DOIIO 
R!%W2 -= H!DIILO < 0'8 .S(1ve for function echo 
A = A + 0'4UUOU 
IOB:1 .Issue 
PUT H! ~)'rI2, OK@ACC, H! DDCB . S(l ve flille t ion 
S rOHE 1, DKF@1I0, H! DDCB . Se t tW;1(j se lee t flag 
AODHESS H!EH,OK@1t-l0,H!DDCB .Timeout cell 
H! lG :-: O/~IIDL 1M. T i 1Ilf! r' va lue 
HhEHN QT I t-1r . Put. on time t' qlleue 
IOB:1 .enable inLerrupts 
KHECOHD T r$01~1I0, (B, R! %Wl , H! DilEO, R! OOCB) 

SE l SF 

* Channcl 
* 0 I d head g r'oup 
* New helld group 
K- DCB (lddress 

R =: AClD[f.1 
SFNDIF 

FLDAOO l,OK@Skl,H!DDCB 
$Ir (A:~ 0) 

.Activate demon 

.CollnL seeks 
.««< 1 

1';.1 yl! '}'};' 

(?II) 

D[)119. 5e~' 
() [) II 9 . ~) ~L') 
()[)119. 'JBll 
D[)/19. r)8') 

()()119.5e() 
0\)119. 5~3 7 
Ol)l~ <) • 'j IW 

H13739AU./11 
()()/19. 'J()() 

D()119.591 
()()119.592 
()D/19.59,) 
[)()119.5SII, 
L)[)119. 59~) 
[)()119.596 
Dl)!19. 597 
O[J119.598 
lH)!19.599 

SIF 
H13739AU.48 
H 1 3 7.3 () AU. lit) 

DD/I () . 6()() 
o ()/I 9 . 6 () 1 

DOI19.6(12 
0l)/~9.6U3 
ODI~9. 6(11~ 

OD /19.6U'Y 
DD49.6()6 
DDI19.6()7 
DOI~9. 6U8 
OD119.61U 
D[)II9.611 
D()119.612 
DDII9. 6'.) 
DD119.6111 
DIJI~C). 6 1 ') 

R13739AU.5() 
DDII9.616 
OD119.611 

SUWI F 
[)()119. 61 8 
OD119.619 



DL1Lt9 
OVf~ r I ely 00119 

3203 
32() 7 

32U 7 
3211. 
3215 

3221 
3222 
32211 

32211 

3226 

322(j 
32 '3 3 

321.2 
32~) 1 

32(,1 

<mne ro> 
<m(lC ro';-' 

<m(lcro> 
072201 

<1Tl<lC r'o> 

<m(lcro> 
<macro> 
<m(H~ ro> 

<1Tl(lC rn> 

<m<lClo> 
<mC1CI'O> 

<fllcl(; ro> 
<nt<lC 1'0" 

n 1 tHln3 02
'
.6 lI7 

lOP APML 2.1(05/1')/87) 
Block: DOl19 

07/06/87 11:56:08 PClge ')53 

FLDADD l,Dk@SKO,R!ODCB 
SENOIF 

.»»> 1 

.««< 1 

******************~********************~****~~************************** 
* lIeCld select interTupt processing * 
***********~***~***************************~**************************** 

SELSEIF (FUIHLG =: DKSHEAO) 
R = ACTDlM 
FLDADD l,OK@HOn,R!DDCB 

.ActivClLe demon 

.Count; tleCld selects 

*********************************************************************** 
* Unknown reason for internlpt * 
**************~******~************************************************* 

SELSE 
SrUNTIF CODE=PTSDD49 . Unexpected interrupt 

SENOIF 
.««< 0 

PKERN I CHI( . Le<lve 

********************************************~*************************** 
**********************************************************************~* 

************************************************************************ 
* Subrolltines and error detection * 
************************************************************************ 

* 
DIIDONE 

Spec i a I hand ling fo r channe I done 

* 
* Ver'ify the st.atus registers Clgree with 
* expected values. 

GEl R!%W1,DK@ACC,R!DDCB .Last function sent 
Sir (R!OFLG = DKSSLCT) OR (R!DFLG = OKSRLSE) 

GrT R!%W2,Ok@TVP,R!DOCB .Device type 
.»»> 0 

SIF (R!SlATO # R!%Wl < 0'8 + 3) .Expected status? 
.»»> 

R!OSTAT = SSSTAfO .Set errol' code 

(2') ) 

Sir 
OD119.620 
DOI.9.621 

SEND IF 
[)[)119.622 
0()119. 623 
01)119.62 11 
DD119.625 
D[)119.626 
OD119. 627 
DD49.628 
OD119. (j29 
D[)l19.63U 
DD119.631 
DD119.632 
DD119. 633 
OD49.63 1 • 
DDI-J9.635 

SENDIF 
OD49.636 
00119.637 
DD119.638 
OD119.639 
DD49.6110 
OD119. 6111 
D D 119 . 611 2 
00119.6113 
DD49.6114 
DD119.6115 
D049.6116 
OD119.6 117 
D0119.6 118 
Dl)119.6 119 
DD119.650 
DD49.651 
OD119.652 
D049.653 

SIF 
DDI-J9.654 
OD49.6,)5 

SIF 
D049.656 



DDII\) 
Ov(~ r'l <1y onl , 

3263 <11I<lCI(l" 
321() U c~ ()6 (; I) fll 7 () (J() /0(1 111)0 

1()2U()3 (ll(l(I()11 n?11611') 

32/6 <m,lt: rll', 
3 3( 13 U?U(;()') () 1')( l()( I /()1)77U() 

U 1 1Il1)() JUU III()() 
3310 1 02()() 3 (11 (1() (111 n2 116 /15 
3313 < fIl<1C 10" 
3311 (111)( H)l1 (IZ/I(,ll r) 

3)?1 <rn~lcr'n'" 

3321 <1I1<1l: 1'0> 
3322 <nl(lC ro> 
333(1 <111;1(; r n" 

3332 (11 (Il)() 1 O?II (,6:3 
3 31 I~ <1Il<1cro> 
,) 3 1111 <filcH: ro" 

3 311LI <JJ1<lcro> 
33')5 <1Tl<1cr'o:'-

33~,) <1Tl<lCI'O> 
33')6 <1TI<1ero" 

3366 ()10U03 ();'116 11') 

337U <1Il;lCr'()" 

3375 () 1 OUO!I (12/1(;11') 

3'177 <m<1C I"()" 

:3 3 7 7 <1TI<lC 10'· 

3 '37 7 <:In(lC 10" 

3) i7 /fIl;~ C ro" 

311()2 <- 1Tl(l C r'o:-
3/J(l7 <rn(lcro> 
3 111/1 '1lI;IC r-o . 

3111/1 flO 1 (11111 

,I' Al'r·1t ?l(O')/l r)/B/) ()f/()6/B/ll:')():()g 1';l(Je '),)11 
\ Block: DOl19 (26) 

SELSL If (I\! %W2 = DSKSDD39) . If DD39 type 
R!DS1AI c: SSSfAfl, R!SlAfl # O'lll()() 

SELS[ IF (R! %W2 =, OSKSDlJlj()) . [)()II() 
A --:: R! SrAfl & 0' 7700 - 0' pj()() 

R!DSTAI ~ SSSfAT1, A # 0 
SFLSElr ([(!SrAll # 0) .B<1d gcner<11 st<1tus 

H!DSIAr = SSSTAll .[rTor code 
SrNOlr 

SELSE 
GET A,DK@CNG,R!DDCB 
Sir (A#n) 

H!DhOvn -:-: 1 
FLDADD 1,DK@OVIl,R!DDCB 
SIF (H!DrVp[ # DSKSDD/Hl) 

.Clleck ch<1in flag 

.OverTun? 

· Set overr'un f I <19 
.Count it 
· Don't sync DDllU 

SlORE O'37,DK@HEO,R!DDCB .Force head select 
SfNDlr 

SELSE . I f no t ave r'run ca se 

««< 

»»> 

.»»> 2 

.««< 2 

SIF (R!STATO # H!%Wl < D'8 + 1) .Expected status? 

R!DSfAf = SSSrATO .Error code 
SELSEIF (R!SfArl # R!%Wl) . If held echo 

R!DSTAT = SSSTATl 
SFNDIF 

SENDIF 

SENDlr 

SIF (R!DSTAT # SSOKAV) 

pur R!STAH),DK@SI1,R!ODCB 
pur R!STAll,OK@ST2,R!DOCB 

SrNDIF 

EXIT 

· If e rro r 

.S;:wc statlls 0 
· Save stel tllS 1 

.»»> 2 

.««< 2 

.««< 

.««< 0 

»»> () 

.««< Cl 

lJIJI19.6~7 
D IJ LI 9 . () ') 8 

F1313<JAU.51 
1~13139AU.52 

H13739ALJ.53 
O[)/I<). 6~9 
[)lHI<).6()() 
D[)/19.661 

SUml! 
D[)119.6(l2 
Dl)119.663 
DD119.66 11 

SIF 
Dl)119.665 
[)[)119.6(l6 

R13139AU.51~ 
Sir 

R13739AU.55 
R13739AU.56 

SE ND IF 
DDL19.668 
DDL19.669 

SIF 
DD119. 67U 
DDI~9.671 
DD119. 672 
DDI~9.673 

SEND I F 
DD119.67 LI 

SEND I r 
DD/19.67') 

SEtm IF 
DD49.676 

S IF 
DD119.677 
DD119.678 
DDI~9. 6 79 

SENDIF 
DD/19. (l80 
DD119.681 



DD/'9 
Ove I' I Cly DD I19 

3/115 
3415 
3 til 7 
3

'
121 

3 tl22 
3 tl22 
3 /,31 

3 t,3 /1 
31,36 
31137 
34 111 
31,Ll6 
31153 

3LI53 

3LI5 Ll 
3 / 54 
3L456 
3LI63 
3tl70 

3473 
3L, 77 

3477 
3501 
3502 
3511') 

3507 
3')11 7 

020630 024000 
<rnClcro~ 

001 ()(IO 

<mClc 1'0> 
<m(lcr()~ 

010001 02/,6 1,5 
<m(lcro> 

010002 0246 Ll5 
<mac 1'0> 
<macl'o> 
<mac 1'0> 

07003 11 

<mac 1'0> 
<mac 1'0> 
<macro> 
<fIl(1cro> 

<mac 1'0> 
<mC'lC ro> 

010()(l7 0211( /11
) 

1660()n 
<m(lcro> 
---macro' 

<"fl];1Cro> 

* 
ACTDEM 

-II-

04ERROR 

* 
BADADDR 

* 
ERROR 

lOP AI'ML 2.1(()5/F>/87) 07/06/8711:56:()B P(lge 555 
Bloc k : DDI19 ( 27 ) 

ActivClte demon 

* 
R!DT - H!ODCB 
RKERN D4ACT 
EXIT 

.DCB address 

Handle errors detected by done/busy 

* 
STORE O,DK@CNG,R!DDCB 
S I F (R! hON -- 0) 

R!DSTAT = SSDONE 
SrLSE 

H!DSTAT = SSBUSY 
PUT R!SIATO,DK@ST1,R!DDCB 
PUT R!STAT1,DK@ST2,R!DDCB 

SENDIF 

P = ERROR 

Bad LMA register value 

* PUT R!DFLG,OK@ACT,R!DDCB 
PUT R!%Wl,DK@Sfl,R!DDCB 
PU T R! %WII, OK@ST2, R! DDCB 
SIF (R!ODAL # 0) 

FLDSUB 1,DL@DON,R!DDAL 
SENDIF 

R!DSTAT = SSFLMA 
IOB:6 
ADDRESS R!EH,DK@TMO,R!DDCB 
RKERN DQTIME 

Activate error recovery 

* 
GET A,OKF@ER,R!DDCB 

.CleClr chClilling 

.Done/busy both clear 

.Done/busy both set 

.S(1ve status 0 

.Save status 1 

.»»> 0 

.««< 0 
.Activate error recovery 

.Restore 8ctivity flags 

.Address in error 

.Expected address 

. If not read ahead 
.»»> 0 

.Take back last sector done 

.««< 0 
.Statlls 
.Dis8ble interrupts 
. Remove from time I' queue 

.Error recovery active fl8g 

DOL19.682 
DD119.683 
[)[)119.684 
[)[)119.685 
[)D49.686 
D0119. 68 7 
DDL19.688 
O[)L'9.689 
DOL19.690 
00119.691 
00119.692 
DDLl9.693 

SIF 
DD119.6914 
DD119.695 
001'9.696 
DDL19.697 
DD49.698 
D049.699 

SENDIF 
00149.7UO 
001'9.701 
0049.702 
00L'9.703 
0049.704 
0049.705 
00L,9.706 
001'9. 707 
00149. 708 

SIF 
00119.709 
0049.710 

SENOIF 
0049.711 
0049.712 
D049.713 
001'9.714 
001'9.715 
00LI9.716 
001'9.717 
00L49 . 718 
0049.719 



IJI)II () 
Ov(' "I:lY DI1 

35111 
35211 
3531 
3 1>3;' 
3 1

) 3:3 
3 1

) 3 
.)~) 3 () 
3~) II() 

3 ')113 
3 ~) 'J () 
3 SI)? 

3')'J6 
35G() 
35(; 1 
~F)(i? 

3 1)()2 
3 5G~) 
3 5(j ') 
3:) 73 
35111 
3575 

3 ()I I() 

36(l? 
361? 
3613 
,361 11 
3(11) 
3 () 1 i 
H,~'r) 

',m;IC I'll' 

<[IIilCIO" 

f I 131111 
. 111:1 C 1'0' 

.: 111;1 C 1'0 ~. 

'-111;1 C I()~' 

/111;1(; 1'0" 

<'111;1 C 10'> 

<ITl(1C '·0 .... 

"mile "0' 

<lIlilt: I'U> 

<,III,lCrO> 

()U 1 (I()!) 
/ nr;1 C I ()' 

(12()()ll(1 (113(111 11 (12 11630 
<-[lin C 1'0' 

16G(H)f) 
<III,lt: f'O .... 

':lTlilC 10'> 

'11I,le 10> 

'11':lCI (J" 

() 13 1 /1) 

(JI)I()(111 
'lilile, 'l ' 

() 1 (l( 111' lI;'l, (,I, ''> 
( ) 7 1 1 1 II 

< rn;l (' I (» 

FRHPOP 

* 
O'ITOUT 

I\.pr-1L ? 1 (11 1
)/ l')/B 7) 

B I (lcl,: DD'I9 
() 7/nG/81 11: IAi: ()B 

Sir (I\. cc ()) 

S TOH [ 1, OI,S(i'CR, n! ODCI3 
I'll I R!fJSII\.I.DK@SIS.R![)[)CI3 
H ::: AC mu·, 

SlLSE 

· I f fl() t ,I C t i ve 

· S e l. c n~ ,1 L e f I il 9 
• SilV(! elr-or' St;ltllS 
· Act i V;l L(~ demoll 

»»> II 

ADOIUSS H! [D. Ol\@prn, R! DOeB . [r ,'0 I' reeove ry pop ce I I 
HKEf{N LIJOIJ .nenrove frofT) qll811e 
SPUNIIF (H![II = O),COD[:c-PTSODI19 .If not there 
pur H!OSIAI,AD@Pl,H!EH . return er-ror St<1tllS 
HkEHN EQCP .Activ<1te 

SlNDIF 

Sir (H!DSIAT # SSIOUT) 

PKEnN I CIII, 
SLlSE 

EXIT 
SENOIF 

.««< () 
· I f no t t i meou t 

.»»> n 

««< () 

H<1ndle device timeout - C<11 led hy CLOCK 

* 
R!ODC£3 = H!lH - DK@TMO@P 
GET B,DK0lCHN,R!ODCB 
10£3:6 
GET A,DK@ACT,n!DOCB 
Sir (A = OKSRLSE) 

STOHE O.DK@ACI ,R!DDCB 
SIOHf 1,01\@SEL,H!DDCB 
H .~ ACIOU'l 
LX I f 

S[LSE 
H!DSIAf = SSrOUl 
p c: rHIWR 

SrNDIF 

QUAL * 

· DCB (ldd ress 
.Ch<1rrrrel 
.Dis<lble interrupts 
.Cur,'ent activity fl<lgs 
· If re I e<1 se 

»»> () 
· C I e<1 r 
.Show ctwr1nel not selected 
.Activ<1te demon 

.Error'st<1tlls 

.Activ<1te error recovery 

.««< n 

1'<1 lJe 1)')6 
(?R) 

DDII<).12() 
S II 

[)[)119.721 
f)[)/I<). 722 
[)Il IIC).771 
[JlJI19. 7211 
(J1J119. /2') 
1H)119.726 
IJUII<).727 
[)[)119.728 
[)[)119.729 
DlJ I19.731l 
DD/19.131 

SENOIF 
DD119.732 

S IF 
[)[)119.733 
[) IJ I~ 9. 73 II 
DDI19.735 
DDI~ 9. 736 

SErWI F 
DI)l19.737 
[)[)119. 738 
()[)119.739 
DL)119.7IW 
[)[)119.7 111 
[)[)49.7112 
00119.7 1d 
DD119.7 114 
ODI~9.745 

Sir 
ODI19.7116 

R1371C)ALJ.57 
D[)/19.7 118 
DD119.7 119 
OUI19.75() 
DOllt). 75 1 
[JI)l19.752 
UD119.753 

SUWIF 
l)[)119.15 11 
00119.7 1)5 



()()1~9 101' /\I'M! 2.1(05/1 r)/87) 07/06/8711:5():()8 P<lge 557 
Ove I' I <lY 01)119 Block: DD119 QW'Ilifier: DDI19 (29) 

FND DD1t9.756 



1)[ )/1 <I 'JP APML ? . 1 ( () I) / 1 ~) / B 7 ) ()7/()6/87 11: 'j{):()8 P(lgc 558 
i ( 311 ) 

SCONSI 5:20 [) 5:2ll r 7:33 0 7: 33 I 7: Illl [) 7: II() r 8: 2 [) 8: 2 r 
15: 2/1 [) 15: 211 F 15: 211 15:26 D 15: ;!6 F 1~): 26 1/: 15 D 11: 15 r 
17: 15 1 7: 29 0 17:29 F 1 7: 29 18:;) 7 [) 18:21 F 18:21 18:28 [) 

18:28 F 18:28 18:39 [) 18:39 r 18: III) [) 18: IH) F 18: III) 21: 32 [) 

21 : 32 f 21: 32 23: 111 0 23: 111 I 23: 111 23: 311 [) ?:): 311 F 21: 111 [) 

23: 111 F 23: 111 23: 112 [) 23: 1~2 f ?II: 8 [) 211 : 8 F 211 : 8 2 11: 26 D 
2 11: 26 r 2 11: ?6 26:20 0 26:2U I 26:?() 27: 11 0 27: 11 F 28: 3 [) 

28: 3 I 28: 3 28:32 0 28:32 F 28:33 0 28:33 F 28:33 
(,71 Sru (~on(; 2: 16 D 2: 16 r 2: 17 2: 17 D 2: 18 2: 18 D 2: 19 2: 19 [) 

2:20 2:20 D 2:21 2:21 [) 2:21 F 2:22 2:22 D 2:23 
2:23 [) 2: 211 2: 211 D 2:25 2:25 D 2:26 2:26 D 2: 2 7 
2:27 D 2:21 F 2:28 2:28 D 2:29 2:29 D 2:3() 2:3() D 
2: 31 2: 31 D 2:32 2:32 [) 2:32 r 2:33 2:33 D 2: 311 
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*********K********w************************************K*K**K* 
* * * Disk Demon Activity: 
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* disk Cllld tile 101' with tile ChClrlncl t.o t.he tClr'get memory. 
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EXT DS D SK.38 
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EXT INOAL o SK.LI5 
Exr U[) o SK.46 
EXT OU [) SK.117 
EXT EBNM o SK. 1~8 
Exr SOLOCL U SK.49 
EXT TMCB o SK.50 
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APr·IL 2. 1 (llf>/ 11)/87 ) 
Blocl\: DISK 

()I/llG/5711: f)6:1 11 
qUil I i fie 1': DIS K 

* f(lI\(~ ent.ries orf Disk QlIelle to pr'{)cr~ss. FClCll entr'y all the 
II- qlleue is (l cll;:lfHlel numbel' of clwnllci tll<lt rH~cds pnJcessillg. 

R! LI t-1 -:: D I SI<SL I t-I + 1 . NUl1lhe r of OALs to process 
H' 

I - n lock out illtcrrLlpts 
DII .. (DIShq) .Get neyt lJeB from queue 

r DIOI, A = () · I die demon if quelle is empty 

I 
A n .For timing ( Clilow i n t. e I' I' up t s ) 
R! LI t-1 ,. R!LIM - 1 .Oone wi til I1IClX be fa I'e give up 
I U 
P = OhOONEl, A # () 

A =- nSo I SI<- .0ISK [)f:SCRIPfOR 
RKEHN DGIVEUP · f~e I i nq 1I i sll control if necessClry 
R! LIN D I SI<SLI M .Reset lim i t 

* 
GET [II,OO@O[M,DH 
SrORE O,OD@OEM,DII 
(DISKq) Ell .Remove top ent r'y from queue 

(01 SKQI ) 0, A 0 .CleClr IClst if queue is empty 

A -= ([HI) & l2() .Any ERHFCK bits? 
P = DOSK, A # () . Yes, let it con t 1'0 I process 
R!OR -= ODSQ · Retur'n Cldd I'ess 
P = DRSC .Resclle OisClbled o i sk 

* 

************************************************************** 
* Chclflllf! I 00 i ng Reel d Ahea d * 
* r"ove datCl to MOS and free up 10CClI buffer if sector done * 
************************************************************** 

GET R %W 1 , DB@ I N F , fU OH · ' r IRS T' 
GEl n %\,/2, OB@UNr , R! 011 · 'LAST' 
GEl R %H3,DB@IN,R!DH · ' IN' 
GET R %WII , OI1@OUT , R! 011 · four' 

PCl9(~ I) 7 LI 
(II) 

DISh.l)? 
DISh.53 
DISk.1)11 
DISh.55 
DISh,.56 
DISh.57 
DISh.r)R 

D I SI-,. 59 
DISh.GIl 
DISh.61 
01SI-\.62 
DISk.63 
DISh.611 
01SK.65 
DISh.G6 
01SI<.67 
DISh.6R 
01Sk.69 
01Sk.7U 
01 Sh. 71 
01SK.72 

OISh.73 

DISk.74 
DISh.75 
01 SI,. 16 
01 SI,\. 77 
DISh.18 
DISh.79 
OISh.SU 
DISh.S1 
DISh.S2 
0151,\.8,) 
DISh. SII 
DISh.85 
DISh.86 
01Sh.87 
DISh.88 
[)IS~,.89 

01Sh.90 



DISk 
Ove r I ay DISI\ 

117 <mile n» 
124 <m<lcro> 
126 0030()() 
127 010nnn 
130 n02UOO OnO()110 
132 <milero> 
133 <m::lCt'o> 

136 <rn<lC 1'0> 
1/11 07700Ll /(102602 
lLI3 <mClcro> 
150 o lIHH)l) /001000 024000 
153 n 1 000 1-1 n2 1,onp 
155 <macro> 
157 <mClC ro> 
161 <m~cro> 

166 02ClOOO (121100n 
170 <rn<1cro> 
172 <mClcro> 

1 72 <macro> 

176 0201~23 ·021,1126 
2(10 <macro> 
2Ul 010006 025426 
203 <m<lcro> 

203 0271131 
2U4 <rnClcro> 
205 002(){H) ouooon 

lOP AP''''' 2.1(05/15/87) Ol/06/87 11:':>6:1I~ P~ge 575 
Block: DISK Qual ifier: DISI< (5) 

GLT R!DI,DB@RAK,R!DII 
$UNfll (R!DI = 0) 

I = 1 
A = 0 
1=0 
GE T A, RA@OAT , R! %WlI 
$Ir (A '" 1) 

ADDRESS R! DS, RA@Bf'.10, R! %WI~ 
R = DGETBIG 
GE T R! CO. RA@LOC. R! %Wl, 
R!CE = D'512 
R ! CA = 1-11 O$BMW I 
RKEHN COMIO 
STORE 2,RA@DAT,R!%WI, 
STORE O,RA@LOC,R!%W4 
R!DY = H!CD 
RKERN HPUTBUF 

$ENDIF 

$IF (R!%W4 = R!%W2) 

H!%W'I 
$ELSE 

R!%W4 
$ENDIF 

R!%Wl 

R!%W4 + RA@LEN@P 

R!DI = R!DI - 1 
$ENDTIL 
1=0 

.NUMBER or ENTHIES 

.lOOK I\f EACH ONE" 
• E nab lei n t err'll p t s 
· (let interrupts in) 
.Plenty internlpts 
.DClta locCltion 
· If in loc~1 memory 

.»»> () 
.ALLOCATE MOS BUFFER 

.LOCAL BUFFER ADDRESS 

.1 SECTOR 
· WR I T E TO ,-10S 

.SET DATA LOCATION 

.CLEAR LOCAL MEMORY ADDRESS 
· RETURN BUFFER 

.««< 0 
.ADVANCE OUT 

.»»> 0 
· IF WRAPPED - SET TO FIRST 

.NEXT 

.DECREMENT COUNT 

.LOCK INTERRUPTS 

.««< 0 

DISI<'91 
DISK.92 

R16 111UI-lB.l 
·R 16111 nt-1B. 2 
H16 '11UI-1B.3 
H 16111 ur-m. I, 
R 1 64 1 U "lB . 5 

$IF 
DISk.97 
DISK.98 
DISI\.99 
DISh.100 
DISK.1Ul 
DISK.102 
DISK.l03 
DISK.l04 
DISK.1U5 
DISK.l06 
DISK.l07 

$[NDIF 
DISK.l08 

$1 F 
DISK.1()9 
DISK.110 
DISK.111 
DISK.112 

$ENDIF 
DISk.113 
DISK.114 
DISk.115 



LJ lSI" 
DCB dom~ q 

2(1 I 

2111 
?16 
221 
223 
2?11 
231 
237 
2111j 

2~3 
21j5 
262 
?6,) 

2()6 
270 
270 
213 
21') 
271 
3( )() 
3()? 

31)/1 

3 11 
313 
') 1 r) 

(12()()(1(l o 1?(1 111 
030111 () n;~111131 

126n()(1 /(IUI2 IH) 

1l2000n () 1 ?(l 1!1 
<11l(lC 1'0 " 

n030(l(1 
<m8Ct'()" 

<'111<1 C ro > 
<miler'o'" 

0201I r)() 1l16(lun 
02 111110 1l3()ill0 

<,fT)<lC 1'0> 

<rn<lC r'o" 
0201131~ (l111)()1 
ln32()6 

OO?( )(lll \l(I(J(t(t(1 

(l2()1131 U12U()2 
U30UUO U2 1t1)OU 
01 (J( )()n (13 11()()IJ 
026(1(1() 
03()()()(1 1l2 11()()() 
(ll()(II)ll (l3 1H )('Il 

"IIl;lCr 0" 

() 1 Il I) () 1 (1?lp)(lfl 

<II"IC 1'0" 

,'fll:lC 10' 

/OO()OOU 
n2111~51 

n?11433 

02 110Ull 

[)DSX 

DNDAL 

')1' Al'fvll 2.1(()~/11)/B7) IlI/06/81 11 :I)(): 111 
I Block: DISI< qUell ifiel': DISK 

************************************************************** 
* * 
-II D[)SX: 
* Look at. CI1;lllllel's Done QlIeue; pl'OCCSS its cOlltents 
* Writes: LJccllloc;)te OAL's ;)Ild fvl05 
* He;)ds: Send d<lt;) to SlOP for' CnlY maill fllclTlor'y trnnsfer 

* 

* 
* 
* 
* 
* 

************************************************************** 

DI = (DH + OO@ONQ) 

f' =: D[)I(A, A=:O 
[0 == DII + DLJ@DNQ 
RKEHN FDqU 
1 =-: 1 
CFT H!OJ,()A@fv1DL,F~!OI 

Glr R!OL,OA@fC,R!OI 
GET R!TM,OA@TM,R!OI 
H!lMP = (H!TM + TMCB) 

.Oone Queue 

.Anythillg? 

. Yes, Tnke Ofr queue 
• Hemove 
.Allow Intel'l'upts 

.fvl-DAL c1(1dress 

. Function code 

. T;) rge t IIlcmo ry t.ype 

.IM control tnble 

S PUN I I F (A =' Il), COO E = P r S B PAr II . I fun d e fin e d p nth 
GET R!TMP,lM@IOP,R!TMP .l;)rget memory processol' 
OK = DL & 1 .Check if reeld 
P :-= DSRD, A II 0 

* Process wr i te DAL f r'om DCB done queue 
* Release OAL and buffer space for rends and writes 

= 0 .Lock 

* os = 01 + DA@OLO@P 
CB = (DS) 
( OS) cc II 
[)S -= OS + 
CC -= (DS) 
( DS) =-c 0 

.OAL fvl0S a reel 

.Get the DAL address 

SIF (CB II O),OR,(CC II 0) .If a DAt <llloc8tec1 

H!CA 1 
HKF_RN PUT DAL 

SE.NOIF 

.Rele8se 1 DAL 

.Heleelse the DAL 

»»> () 

.««< () 

P;l(}C rj 70 
(0 ) 

niSI,. 11 7 
DISI\.11B 
IJ I SI\. 119 
D I SI\. 120 
DISK.l?l 
[)ISI\.l?? 
DISK.l?3 
D I SI\. 1211 
0ISK.l?5 
D I SI\. 12() 

DISI\. f?l 
DISK.12B 
[) ISh. 1;>9 
OISI\.130 
D I SI\. 131 
DISK.132 
DISk.133 
01 SI\. 1 31~ 

DISI,.135 
DISI\.136 
DISI,.137 
DISK.138 
0ISI\.139 
DIS 1\. 1/1 (I 
01 SI\. 1/11 
[) I SI\. 1/12 
[) lSI,. 1/13 

R 1 5/112 B O. 1 
[) I SI\. 1/15 
01 SI" 1/16 
[) I SI\. 1/17 
DISK.1 118 
D I SI\. 1/19 
DISK.15U 
[) I SI\. 1') 1 

Sir 
DISI\.1')2 
01 SK. 153 
D I SI\. 1 r)11 

SENDIF 



D lSI<" 
oCB done qlleue hCllld Ii nq 

3F> <JnClcro> 
3 0 ') 
L' <-rn(lr 1'0> 

32 11 <1II<1CIO'> 
326 <rn<1CI'O" 
313 <lI1n(;I'O' 

333 020
'
13

'
1 013112? 10?122 

336 02Ll l 131 01;!()3 ll O;>I,OUU 
31-11 n770nO /OO26J1J 

3113 00 3 ()(l(l 

31111 02(11,31 012005 02 11410 
010000 034 1,10 

351 002000 UOOUOU 
353 020

'
131 U;>4()(1(J 

355 <nl(lC ro> 
3~) 7 0211431 012(111 024 1,10 

03041U 1061S I, 

364 <rn,lcro> 
371 o 130 11~ 1 (12or:> 3 

* 
373 <1I1<1CI'O> 
lIon <rTlClcro'> 

IIU2 020432 012030 0211410 
020()(lU 01?U27 021,1~ 11 
03U 1,11 034l,10 

,,12 0201,32 012031 02 111,lU 
U2000n 012030 n2

'
1,,11 

03U 1ll1 ()3 ,,111O 
11?2 <:"'~'C 1'0' 

1122 fl2()113? ();:>'I()()() 

1121, <JTI<1cro> 
'13D "II1<1Cto> 

113 '3 <:In<1C "0> 

lOP APNL 2.1(O~)/1~)/87) 07/06/8711: rj6:111 PAge 571 
Block: DISK QUClI ifier: DISK (7) 

GEr R!DY.DA@LOC,H!DI 
Sir (A # 0) 

RkERN IIPlJ1BUF 
StORE O,DA@LOC,R!DI 

SEND IF 

P -". 0IN1WH, DL 'C:: 22 
DS ::0 0 I + OA@BI-l0@P 
R :,- DHETRIG 

I = 1 
(01 + OA@MES@P) U 

.CIILCI<. fOR LOCAL BUfFER 
· I r rllFHF 

.HElUHN I r 
· CLEAR CEil 

.lllternal wt'ite? 

.»»> n 

.««< n 

.OAL buffer memor'y for disk 
.Pllt it back 

.CI(H1I' message cell in OAt 

I = 0 .Lock again 
DY 0: 01 . Link 
RKERN HONN . Put Back SI<1ve 
r = ODSX. (DI + DA@SIO@P) = 0 .Last DAL?? 

GET A,DA@FC,R!DJ .Function code 
P = DALFREE, A = OAFSWRBH · If 'Write behind 

Send (l finClI reply to the mClinfrClme when all I/O to disk is done. 

GET A,DA@HC,H!DJ 
SIF (A # DARSOK) 

(R! OJ + DA@CYL@P) 

(R!DJ + OA@SEC@P) 

SEND IF 

R!DS = R!DJ 
GEl A,OA@IFC,H!OJ 
Sif (A ~ MCSCS1AT) 

RKERN DDALGETA 

.Last error status 
· I f error 

.»»> 0 
(R!DH + DB@ECY@P) .Error cyl/head 

( R ! D II + D B@E S C@P) . Err a r sec / off set 

.««< 0 
.DAL to send 
• Interna I function code 
· If early reply al ready sent 

.»»> 0 
.Get an t-l0S DAL 

D lSI,. 151) 
DISK.156 

SIF 
DISK.157 
D lSI\.. 158 
DISK.159 

SENDIF 
01 SI-. 16U 
D I SI\. 161 

R15 L112BD.2 
DISI<.163 
DISK.16 l1 
DISK.165 

R15 1172BD.3 

DISk.167 
D lSI-. 168 
DISK.169 

R15472BD.4 

DISI\.171 
DISK.112 
DISI-.173 
DISk.174 
DISK.175 
DISK.176 
DISK.177 
DISI\..178 

SIF 
DISK.179 

DISk.180 

DISK.181 
SENDIF 

DISI\..182 
DISk.183 
D I SI-. 181~ 

SIF 
DISk.185 



U lSI'. 
nCB donp ql 

1157 
'I!) 7 
1162 
116 11 
1166 
IIIll 
1172 

<,[1l(lCIO> 

<111(1 C I ()" 

<1II(lC 1-0" 

U?(J/L3? 
01UO(l() 
O?U

"
:3 ;! 

<1I1(.le ro" 
n712'~7 

112(1'132 
<,I[lClCIO> 
<I1WC 10'> 

020'131 
<m8Cr(l" 

071?G3 

()l;~()n~) 

U 311'~ 1 0 
O?'I(IOn 

(11 ?Il 1(1 

(l? II (lO(J 

()()()()(I() 

U;~II'I 3 3 
(J1~?()13 

() 13(121 
();:' 311 r) 1 
013tJ()? 
()1~?()3'1 

UU?()fl(l 
n 1 (l(l() II 
()?(J/131 
IJ?UII) II 
U?U(lUU 
0301lJIJ 
U2()I131 
n71(J()I) /(l()?()()? 

<mClcro" 

()?IIOOO 

(1?4 1,35 
1()2023 
1(12257 
11122 1 2 
()?',OOO 

OALFREr 

D I Nnm 

DSHO 

t A 1'1-1 L 2. 1 ( U ~ / 1') / B 1 ) 
Block: DISK 

UI/U6/8111:!)(i:lll 
QU81 ifier: DISK 

$rLSL 
SIOI~F HC$CSIAf,OA@IFC,R!DJ .Set int.errtCiI ftlnction code 

$fNDlr 
««< () 

HKFI~N D~lCA . Send to HI OP 

-H- rut l3<1ck Uw ~18ster ()AI SpClce 
-M 

. C I e(l r code ce I I 

DY = (),J · f<l;l s te r Add n~ s s 
HKERN 1I0NN · DCCl I I OCCl te 
P = OOSX · Check fo r ~10 re 

* Process disk request from within lOP - reClctivClte Clctivity 

* 
ED -c: OJ 
Hf<EHN 
RKfRN 
DY -- DI 
Hf<EHN 
I' = OOSX 

+ 10 
lOQU 
FQCP 

1I0NN 

.Push/pop cell in m8ster 
· 1 Cl ke f "0111 quetle 
· Put on CP qlleue 
.DAL 
.Rele8se 

********~**H-************************************************** 
* Rei'ld OAL f,'om done queue to pr'ocess * 
* 101' does not twve channel to ti'lrget memor'y: * 
* "love dClta from loca I memory to f<10S buffer - then * 
* send message to 101' to get dat<1 moved to memory. * 
* lOP tws highspeed chanl1el to tClrget memory: * 
* Hove d8ta directly from local buffer to memory. H-
************************************************************** 
I -:: (l 

Of< = I, 
or-l ::- D I + DA@()Al@P 
P OINIHO, Ol = 21 
P = OBYPAS, R!%HYIO ~ 
P = OSIEAL, (01'1) = 2 
OS =- DI + OA@BHO@P 
R ::: 0(;[ IBIG 
$ I r (R! OL # 21) 

· loe k fo,' ~10S Gp t 
· Code to te I I B I OP to move del tel 

. DCI t,Cl I OC<1 t ion i nd i ca to r 
.Internall'e(ld 

H!THP .If p<1th in this lOP 
.Rd. AheCld stcClI; UCltCl in HOS?? 

.PIClce to S<1ve HOS Clddress 
· Ge t And Sto re 

1'(1 ~J!! ~ 78 
(8 ) 

UISI\.lB6 
lJ1SK.187 
DISI\.lBn 

SENUIF 
DISh.1B() 
UISK.l<)() 
[) IS". 1 () 1 
DISh.l<)? 

R 1 511 1 ? RD. I) 

DIS". 1<)/, 
01 Sh. 195 
DISh.196 
UIS".197 
[) I S 1\ . 198 
DISh.199 
DISh.2()U 
D Sh.2()1 
D Sh.2()2 
[) Sh.?(13 
D Sh. 2(11~ 
D Sh.2()5 
o SK.2u6 
D SK.2()7 
D SK.208 
D SK.2U9 
o Sh.21(J 
o SK.211 
D SK.212 
o SK.213 
o Sh. 21 /, 
[) Sh.215 
D SI\. 216 
D Sh. 21 1 
D Sh.218 

I~ 15 1112BD. 6 
DISh.22C1 
DISh.221 
DISh.222 

R15 11128D.7 
DISh.224 
DISh.225 



DISh 
DCI~ done qllclle tlCllld I i IIq 

52'1 02U'L31 0;:>'1'123 
526 070013 
527 <1Il<lC 1"0-:> 

527 DINTRD 
527 <rna c roo > 
533 '-:-lTIaCI'O-:> 

536 <mac /'0> 
5110 <m(lcro> 

543 <rnacro> 
5 tl6 020431 024 ()ell) 

550 <m<1C 1'0> 
552 0300UO ()23 1L31 1073115 
555 075000 /001246 
557 <rn<lC 1'0> 

551 <rn(lcro> 
564 <metc roo> 
571 <m<1cro> 
576 0200UO 024000 
600 014000 /001000 1l2LIOOn 

6U3 n 1 (WU2 02LIO()() 

605 <mC1cro> 
607 <rnC1cro> 
612 071000 /n02635 
6111 <rn<1ct'u> 

6 ,,~ <mil[: roo> 
621 DWTMOS 
621 <macro> 
626 <macro> 
633 <m;lcrn> 
61J() (l?(l()()() !l(!'I(I()() 

6112 0111(J()(1 Inn 1 (lIt() O?/IOUO 
611r) I) 1 (I(I()II ()?II(l()() 

6117 <nlClcro> 
651 n020()() ()( l(1( J()( I 

()7~ '~m;'c ,.0" 

lor API'IL 2.1(U5/15/87) Ul/u6/8711: rj6:1l1 Pnge 579 
Block: DISK QUC11 ifier: DISK (9) 

R!%Wl = R!DI 
P = DWTMOS 

$ENOIF 

* 
GET A,DA@OAT,R!DI 
$IF (A = 2) 

RKERN HGEIBUF 
$IF (R!DY = 0) 

ADDRESS R!ED,DB@DNQ,R!DH 
R!Ett =- H!DI 
RKERN ENQU 
P = DDSX, (R!ED) # R!DI 
P :7 DDKA 

$ENDIF 

PUT R!DY,OA@LOC,R!OI 
GET R!CB,OA@BMO,R!OI 
GfT R!CC,DA@BI-11,R!01 
R!CD = R!DY 
R!CE = 0'512 
R!CA = 1vl10$BMRI 
RKERN COMIO 
ADDRESS R!DS,DA@BMO,R!DI 
R == ORETBIG 

$ENDIF 

GET R!%Wl,OA@MOL,R!DI 
* 
GET R!CB,DA@BIvlO,R!%Wl 
GET H!CC,OA@RM1,R!%Wl 
GET R!DY,OA@LOC,R!DI 
H!CO == R!OY 
H!CE = 0'512 
H! CA :::- 1'-11 O$BMW I 
RKERN Cor-110 
I ::= 0 
GET R!DY,DA@LOC,R!DI 

.»»> 0 
.E-OAL 

. ««< 0 

.DATA LOCATION 
· I FIN 1-10S FRO,..' READ-AIIEAO 

.»»> 0 
.ALLOCATE A LOCAL BUFFER 
· IF NONE 

.»»> 
.PUT BACK ON DONE QUEUE 

· IF OlttERS WAITING 
.CHECK FOR E-DALS TO START 

.SAVE ADDRESS 

.MOS ADDRESS 

. LOCAL ADDRESS 

.LENGTH 

.READ FROM MOS 

.RELEASE MaS BUFFEH 

· M-OAL eldd ress 

.I'-10S ADDRESS 

.GET LOCAL ADDRESS 

.AODRESS 

.LENGTH 

.HRITE TO MaS 

.LOCK 

.AODRESS 

.««< 

.««< 0 

$IF 
DISK.226 
DISK.227 
01SK.228 

$ENOIF 
01SK.229 
01 SI<.. 230 
01SK.231 
01SK.232 

$IF 
01SK.233 
0ISK.23'~ 

$Ir 
01SK.235 
01SK.236 
01SK.237 
01SK.238 
01SI\.239 
0ISK.2 L,0 

$ENOIF 
0ISK.2 Lll 
01SK.2 112 
01SK.2 113 
01SK.244 
01SK.2115 
01SK.2 116 
01SK.247 
01SK.248 
DISK.2119 
01SK.250 

SENOIF 
01SI\.251 
01SK.252 
01SI\.253 
01SI\.254 
01SK.255 
01SI\.256 
01SK.257 
01SI\.258 
01SI\.259 
01SI\.260 
01SI\.261 



I) ISh 
Ilen dUIlP , 

GCII 
(iG? 

(j(jG 

613 
(I If) 

(II 1 
71;) 

7 111 

7111 
71() 

111 

71 7 
7?1 
72? 
7?11 

731 
733 
TIl! ) 
( 111) 

153 
71) I) 

755 
757 
161 
16~ 
i (, I, 

qllil C I '() '> 

<11I;IC I ()' 

<1I1<1CI'O> 

'-lIlil C I'()'> 

'rnil('IO" 

<Ill;)(: 1'0:' 

11/7tH)() /(l(l;:'(d l
, 

.' mil r 1'0" 

()77()UI) /O(H1 111 
(111237 

':Ill:1 C 1'0' 

U 7 7 ( l{) U / (I( I ~ 1 II 1 
()2()1131 

<111;1 (. to' 

O;-'t)/131 
U2()1133 
()2UL131 

<nwc ro> 
<TrlClCIO> 

<':fII;)C I'(l' 

<rn~1 c "0 > 
<111;1 C I'(l' 

<lIli) C 1'0 > 

() 1 ;)(If) 1 
U3 1111 1 n 
(12 111)(l( I 

O?O/II) 1 !1?'I1)()(1 
<: 111;1 ell) 

(I;'! 14 31 II?"" V 
1111 ')?! I 

OSTEAL 

pP I\I'I-IL 2.1(()~)/1'J/87) ()1/U6/8/11: 1)():1 11 Pnge 1)8U 
i B I 0 c k: 0 I S 1< q II () I i fie I' : 0 I S 1< ( 10 ) 

RKlHN III'lJ1BlJF 
S I F (R! DL ::: 21) 

· R[' UHN lOCAL BUr r[l~ 
.IF INrU~N/\L HEAD 

.»»> () 
GEl R!%Hl.DA@I3H().R!OI .f.10S BUIIEF ADDRESS 
GEl R!'1.H~::'.0N:!ll3r-l1,H!OI .FIWf.1 E-DAL 
S IF (H! %H1 # H! C(3) OR (R! %\-12 # R! CC) . IF [) IF fEHEN r 

.»»> 
AI)(JI~ESS H! OS. DA@I3r.1(J, H! [) I . '-IDS I3U r rER ADDRESS 
R := OHE1BIG .RELFASF 

SENDIF 

H = CIINCIIK 
I' -= OINTwr~ 

SENDIF 

H = CIINCIIK 
A = H!OI 
RKERN RNCIIK 

* 
( 0 I + OA@ I r c@r) ::: 0 K 

R!OS =- R!OI 
GET H!CB.[)A@OLO.H![)S 
GET R!CC,OA@[)Ll,H!OS 
Sir (R!CB ~ 0) AND (R!CC 

RI<EHN DOALGETA 
SENDIF 

RKERN Dsur'l 
H!EI =- R!lMP 
f{KERN Et-ISG I or 
DJ == [) I 
r ::: DALFHEE 

.WAI' rOR THANSFER 

.DONE 

.WAll rOR 'RANSFEH 

.[-DAE ADDRESS 

.««< 1 

.««< 0 

· VAL IDA T E BLOCK NUf-IBER 

· fel I BIOr what to do with dAta 

0) . IF NO MOS DAL ALLOCATED 
.»»> n 

.Write DAL to MaS 
· Ta I'get memory lor 
.Send request 

. DAL Add less 

.Relecrse DAL space 

.««< 0 

**********~*******~******************~*******H**********~***** 
* Byp<tss tile wl'i te to ,..,OS if execlit illq in BIOr * 
* Instead write to HSr chnnllel if it exists. * 
************************************************************** 

[)ISh.262 
DISh.2(d 

Sir 
01 SK. 26 11 
DISh.2( 1

) 

DISh.766 
S IF 

01Sh.267 
DISK.2G8 
DISK.269 

SLNDIF 
[) ISh. 2 71l 
DISI\.271 
DISK.272 

SENDIF 
DISK.273 
DISh.27 It 
DISh.275 
DISh.27G 
DISh.277 

R15 102BO.8 

DISK.279 
DISI\.280 
DISI\.281 
DISI\.282 

Sir 
DISI\.283 
D I SI\. 2Hli 

SEND IF 
DISI\.285 
DISI\.28G 
DISk..287 
01SI\.288 
01SI\.289 
01Sh.290 
DISI\.291 
DISI\.292 
01SI\.293 
DIS h . 2 <) It 
DISI\.295 
DISI\.296 



() I 51" 
OCR done £luellP IWl1d I i Ilfj 

7G6 DBYPAS 
7 ()(, <macro> 

773 <fTl<lcro> 
10fl? <rn<1C"o> 
10U7 <1I18CI'0> 
10 11~ <lilac 1'0> 
1U21 <1II<1cro> 
1027 <mClcro> 
103'-1 <11I<1cro> 
10111 <m<1C 1'0> 

1010 <rn<lcro> 
1 () 71 <milcro> 
1 () 75 103035 
1076 0201131 024UOO 
1100 o nO(lo /()O3073 
1102 <mClcro> 

1lU5 010010 02lJ()(1(1 
1 H'7 <111<1(; ,'0> 
1114 nl00n ll 021P )()() 
1 116 <m(lcro> 
1123 (l1001 i l (J?llflO(1 
1125 <[Il(lC 1'0> 
1126 <II1ClC 1'0> 
113n <rn(lC 1'0> 

1130 <rntlcro> 
1132 DNVMAINO 
1132 020431 
1133 <m;lC ,.'0> 
1135 <Ill<lcro> 
11112 ':fIItlC 1'0" 

11 115 02(J(J()() ()2 11
'
,211 

11117 (12()(l()(1 n 1?()() 1 (J')II()(I() 

1152 <111<1 c nl" 
1157 U2()U()U ()?llll~' 'I 
1161 1l1(IUO ') ()')IIIJ()(l 

11()3 <rntlcro:> 

lOP AI''''L 2.1(U5/15/87) 07/0G/8711:')6:1 LI P<lge 581 
Block: DISK QlIellifier: DISK (11) 

-It 

SI f ( (R! OM) = 2) 

GEl R!%\-I1,DA@l"'O,R!DI 
CfT R!%W2,DA@TM1,R!DI 
GET R!%\-I3,DA@BMO,H!DI 
GE r R! %\-111, DA@B'''I 1 , R! 0 I 
GET R! %\-15, DA@orF, H! [) I 

· If d<ltll is in Buffer Memor'y 
.»»> n 

· Tnt'get rncmOt'y address 

.Buffer "'emot'y address 

DADD R!%\-I3,IU%Wll,R!%W5 .Offset for partiell sector I/O 
GET R!%W5,DA@LN1,R!DI .Get transfer length 
TRANSFER FSSOUT,R!TM,R!%W1,R!%W2,R!%W3,R!%W4,R!%W5 

SELSE 
GET A,DA@IOA,R!DI 
P ~ DMVMAINO, A # 0 
R!DQ :c: R!DI 
R = DtlSEIUP 
SIF (H!TM = rMSCMEM) 

H!CA = NIOSHSOI 
SELSEIF (R!lM = TMSBMR) 

R! CA = "'1 OSBNW I 
SELSEIF (H!TM = TMSSSD) 

R!CA = MIOSSSOI 
SLLSE 

SrUNTIF CODE=PTSBADTM 
SENDIF 

RKERN COMIO 
* 
A = R!DI 
RkEHN BNCHK 
GET H!%W1,DA@LOC,R!DI 
S I F (R! T M = r M S C", EM) 

R!%W2 = R!1I0LOCL 
B -= R!%HISP + 1 

SELSEIF (H!TM = TMSBMR) 
H! %W2 ::: H! BlROCL 
B = (,..'OS) 

SELSE If (R! TM = T MSSSD) 

· If data is in Local Mernory 
.SEE IF lRANSFER ALREADY STARTED 
.SKIP Ir SO 
.EOAL address 

· Target is Central memory 
.»»> 

• F lInc t i on code 
· If Bf-'R 

· If SSD 
.FlInction code 

.lllegal target memory 

.««< 

.E-DAL ADDRESS 

.VALIDATE BLOCK NUMBER 

.Local bllffer elddress 

.If target is central mernory 
.»»> 1 

· Last loca I buffer in lise 
· Ch,lIlfle I 
· Telt'get is B,..'R 

.lelrget is SSD 

DISI<.297 
DISI\.298 
DISI\.299 

SIF 
DISK.3()() 
DISK.301 
DISK.3!)2 
DISK.303 
DISK.30 '1 
DISK.305 
DISI\.3U6 
DISK.307 
DISK.308 
DISK.3()9 
DISK.31U 
DISK.311 

R161~lOAA.l 
DISK.313 
DISK.31l~ 

S IF 
DISK.315 
DISI\.316 
DISK.317 
DISK.318 
DISK.319 
DISI\.320 
DISK.321 
DISK.322 

SENDIF 
DISI\.323 
DISh.324 
DISK.325 
DISK.326 
DISI\.327 
DISh.328 

SIF 
DISI\.329 
DISK.33U 
DISh.331 
DISK.332 
DISh.333 
DISK.334 



DISh 
nCB dOIlP. qt i;11l0 I i IlC1 

11 lU 1l2Uon() 02 It l l2
'
\ 

II 12 (l2 ()( )()() 111 ?(In 1 (Jf)I,OU(l 

1 1 1~) <111,1(: 10> 

1116 <1I18CIO> 

12(HI <III;1C 1'0" 

1?(lI) ':rn;1 C 1'0'> 

121)/1 OT lOI)(l jn031 111 
12U6 <mile 10" 

12116 <I1I(IC In> 

121 ,~ -Cfllnc roc> 

1213 ()(l 2 (j()() ()()()(l()() 

121';' <mCle!'!» 

1222 ',m;1 C I'll'> 

122 1, <m<Ie to'> 

1226 (ILl 30()() 

1221 U12001 
123() UI2()()1 
1231 ()02Unn ()(lnf HIll 

12:)3 <m(lcro> 
1 ?II( I <JTl;1CIO> 

121PI 07')lIlIfl j(II)()? 7n 

l)fl?f)f)l) (lflflflfl(I DIOL 

y /\I'ML 2.1(()')/1'>/B/) 
I Bind,: DISI\ 

() 1 / I ) () j 8 1 1 1 : ') (): 1 I, 
QlfC1 I if i e r: [) I Sk 

R!%W2 = R!SOLOCL 
B = H!%SSD + 1 

$lLS[ 
SPUNII F CO[)E=PT$BAOTM 

SENDIF 

SIF (R!%Wl = R!%'rI2) 

R = CIINCHK 
SENOIF 

S I OR E (). [)/\@ 10/\. R! 0 I 
SfNLJIF 

I = n 
GEl R![)Y.DA@LOC,R!OI 

SIF (A#O) 

RKERN HPUIBUF 
I 1 
A A + 
A A + 
I 0 
SIOHE O,O/\@LOC,R!OI 

SENOIF 

P ONDAL 

· I I I eg<11 1.<1 rget memory 

««< 
· 1ft. 1'(111 S fe I' S t. i I I go i ng 

.»»> 
• 'rIC1 i t. fa r' comp let i orr 

.««< 
.CLEAR lHANSfER FLAG 

.««< (J 

· Loc<11 r'lemory buffer 8ddress 

· If C1 buffer 811oc8ted 

.Release tire bllffer 

.UP PERISCOPE 

»»> () 

· INTERRUPT APPROACHING ... 

.0IVE! DIVE! 

««< (I 

**~*~*****K*************************************************K¥ 
* Idle the Disk Demon. * 
****K************************K********K*********************** 
1=0 .Lock 

l'iH)C ')82 
(I? ) 

0ISh.33~ 
I)ISK.336 
DISh.337 
DISK.33B 
DISK.33<) 

SlND If 
DISh.3 111) 

Sir 
DISh.3 1'1 
01 SI,. 3112 

Suml r 
01 SI". 3113 
DIS h. 3111, 

Suml r 
DIS I, . 3 'I ') 
DISK.3 116 
DISK.3 1IT 
0ISh.3

'
18 

01SI-<.3 119 
S If 

LJISK.3)U 
DISh.351 
DISh.3')2 
DISI\.353 
DIS K . 3~) II 
LJ I S~,. 355 
01SK.356 

SENDlf 
DISK.3')7 
DISI,.358 

DISh.361 
DISK.362 
DISK. 3(; 3 
DISI\.364 



DISk 
DCB dOlle q,-,ell0. heHId Ii 119 

<mac: ro" PKERN ESWP 

lOP APril' 2.1(U5/1~/81) 111/116/8111:';6:1 1, Page 583 
Block: DISK qualifier: DISK (13) 

. Id Ie DISK.365 
DISK.366 
01SI<.367 



IlISk 
P I'f~;l I I DCn \. 

1 ?IIG 
1 ;>11 (; 

1 ?')(i 
12h'l 
13(1(j 
131 () 
13111 
1322 
13?11 

13?11 

1 3;) 1 
1331 
1,131 

133.3 
1333 
133 1) 
13~n 

131111 

1 3 1)(J 

1 3GI) 
1.3()? 

13 (; I, 

1 3 i 1 

.c, 1\1,1 C to '-. 
<-1IIC1CI()" 

<IlI;IC to' 
<111;1 c to> 
',mC1C t n '> 

(17'jOt l () IO()(lO 1.1 
'/111,1 C r()' 

n IIp l()O IO()l H1 

n 7 r)()))() 1)1(1?1131 

()?()1116 1 (I?(l~? 

(121)(JUfl ()? !1I1()1 I 
< 111,1 C t (J'> 

01 l l(Il'() / ()()()( )(11 I 
()3()111 (I (1;>lf I131 
n2()4~ 1 II? ')()(In 

/()(J()Cl 11 
"'!lIne I'(J" 

() 11)() 1 () 11?1111 \11 
(I 11) f)( II) /()()(1(111 

O?II'. 3 7 

(P II/tl0 

1?7UOO 

();'()(I11(1 II];'))!)/I fl;>/1111() 
) I l fJll 1 (1 I I~) 'I11 3 1 
1 (l"\n III 

DDKI\ 

OOKO 

OPAUSE 

D[)OD 

1\1'1,11 2. 1 (0 1)1 11)/B f) 
13locl<: niSI, 

111IU6/8111:')0:1 11 
qll<llifier: DISI< 

*******~*****************H****~****~~~*****~****************~* 
* Dorw qllCllC PI'occssed, Now II'Y \.0 St.ilY n Disl<: 
~. Buffer' Atlc(1d of Disk 1-0 

* 
Sir (0 # (I\! [) H) & 0' 1 n () ()) . 1 r I H HIe I, c t e (1 t. e hit set. 

.»»> () 
G[r H!%Wl,DB@CIIN,H!DII .eel. tile cll(1l1llel number 
C fU 1\ T [ E n H [C k, ( H ! % W 1 , H ! () II ) , P 1\ 1 -: ( ) 
SPUNII r (1\ # 0) . I r CI\NI elUI\IE 
SlOnE O,Dl3f@CH,R!OIl .Clear 'cI'ecHe' fl(19 
STOfU 1,0I3r@EH,R!DII .Set CI'I'OI' recovery ·fl(19 
p .~. DDSk 

SEND I r 

H!OR ...,. DOKD 

p 

* 
lmsc 

P DOOD, H![)r ~ 0 

.««< U 

. HetltrTl addl'ess 

.Check if Dis(1bled 

* 1\11 out of local disk buffers, try to continue other t(1sks 
~. 

01 = DH 
RkERN DISCO 
01 = (OISKQ) 

P = OOSK, DI # OH 

PI\USE 1,1\1=0,1\2=-1 
H!LIM = DISk$LIM 
r :-:- DDSK 

.DCB <lddr'ess 

.I\ctiv<lte the disk demon 

• If another DCB is queued. 

.Reset limit 

* 
* 

***~*~*********~*****~*~*~******~*****************~*~***~*~*** 
* Not re<ld ahe<ld, see if more [-OI\L's should be built * 
************************************************************** 

D I = (DII + II) .Population of Slave Chain 

P := ODES, A # () .Empty? 

p(l ~e 1)811 
(111 ) 

[) I S 1\ . 3 () <) 

D I 5h. 3 7(l 
IJISh.3(1 
IJISh.3f? 
01Sh.3/3 
() I S r, .3 1/1 

Sir 
DISh.311) 
DISh.3/G 
[) ISh. 3 77 
DISh.378 
[) I S I,. 3 1 C) 
D lSI,. 3tw 
0ISh.3t.n 

SE ND 1 F 
DISh.3B2 
DISh.383 
DISh.38 11 
DI Sh. 3Wj 
DISh.38(1 
DISh.387 
DISh.388 
DISh.38C) 
DISI'.39!l 
01Sh.391 
D 151,. 392 
0ISI,.393 
01Sk.39 11 

01Sh.395 

DISh.396 
DISh.397 
01Sh.398 
[)ISh.3()C) 
01 Sh.II()!) 
DISh. 110 1 
DISh. II(l2 
[) 1 SI,. IIU 3 
[) ISh. IWII 

DISh. 1105 



LJ I S I, 
Prp.(llloc(lt.e lac;::, I huffet's 

1372 02000U 012()O') 02'1410 
03U410 1(31) 10 

1317 o 7 [")OOIJ /()UOIJ 11 
1 tlO 1 
llJ(Jl 020'131 013(11)2 11l00U3 

102()O? 07n()n3 
11Hl6 
1 LW6 <m(lC ro> 

11110 O?On(lIJ U1?UU2 024410 
030410 n2 tJ(lOO 

1111') 126000 /000011 
1417 030000 024 1J32 
1 LI21 030UOO 011001 02'1431 
111211 127000 /Ilono 11 

1426 <m(lC ro' 
1434 020'150 016UUO /000000 

02l.J410 03!)II10 02 LI451 
111'12 <:mac r'o> 
1 tl L~'I <m(lC ro> 
1451 <melcro> 
11157 013()22 102121 
11161 () 2 (Ill (HI 023'151 1031?5 
111611 (31)000 02'1'123 
111(,6 <m:lC r'o> 

11172 ()7U116 
1473 <m(l C r'o> 
1')03 07IJ250 
1 ~)()'I <mac r'o:'-

DDEB 

DDKB 

DDKK 

101' AI""! 2.1(0')/15/81) U7/06/87 11:~)6: 1'1 p"YP. 585 
Block: DISK QU(llifier: DISK (15) 

P DDI,S, (011 + DD@MDL) # 0 . Ye s, M"l s Le r Emp ty? 

ODSK P 

* 
P OOKK, 01 > OALFEW 

* 
RKERN DBlJD 

.Yes, Nothing to Do 

. I f mo re ttw n min, don I t b u i I d 

.Bui Id Executables 

* Execllt(lbles (Slaves) Exist, Toi I 
DQ = (Oft + DD@fDL) .First E-DAL 

P ::-: DOSh, A 0 
D,J = (Dq) 
D I = (011) & 1 
P = DDSK, A # 0 

• IF NO E-DAL 
.Second 
.ReClding Bit 

· I f a read request 

************************************************************** 
* * * Channel DOing Write or perhaps not busy 

* 
* 
* 

************************************************************** 

GEf R!TM,DA@TM,R!OQ 
R!lMP = (R!TM + TMCB) 

SPlJNflF (A = O),CODE=PTSBPATH 
GET R!TMp, TM@IOP,R!TMP 
GET R!DP,OA@FC,R!OQ 
P = OWRIM, A = DArSINTW 
P = DDWROTH, R!%MYID # R!TMP 
R! %Wl -= (R! OH) 
SIr (R!%Hl = 2) 

.Target memory type 

.TM control table 

· If undefined pClth 
.Get 101' with channel 
• Func t i on code 
.If internClI write 
• If no path on this lOP 
. FLAGS 
• IF WRITE IN PROGRESS 

.»»> n 
I' = DOWHOlll .GET NEXT SECTOR RlADY 

SELSEIF (R!%Wl # 0) AND (R!%W1 # 112) .IF BUSY - NOT WRITING 
P = DDWBH • CHECK FOR WR I T E - BEH I NOS 

SENDIF 
.««< 0 

[) I SK.'106 

01 SK. LI07 
01 SK.IJ()8 
UISK.lI09 

D I SK.'I 1() 
01 SI\. 1111 
[) I SK. II 12 
01 SI--.. I~ 13 
01 Sh,.11 111 

D I Sk.11 15 
DISK. I~ 16 
01 SI--..II 17 
01SK.418 

01Sk.1120 
DISK ./121 
01SI\.422 
01SI\.1123 
01SK.II24 
DISK. LI2') 
01SK.426 
01SK.427 

0IS".428 
01SI--..429 
0ISI,.LI30 
0ISI,.431 
01SI--..432 
01SI--..433 
o I Sk.lnl~ 

SIF 
01 Sk.113') 
01 SI--. ./136 
01SI\.437 
01SI\.438 

SENOIF 



OISk 
P n~ ,I I I () C il tr 

1 ') I? 
II:) 11) 
]I) 1 I 

1 I)? 1 

1~;>7 
1531 
1~)J 3 
1535 
1530 

1536 
15 /H) 

15 /H) 

15 /1? 

11)/1') 

1547 
155 /-t 
155(j 
1563 
1 ~)65 
1566 
1570 

15T!) 
157? 
1,) 711 
1 ') 71~ 
1577 
16() 1 
16() 1 
16()3 
16fl6 
161!J 
161U 
161? 

iI bufff!I'S 

l);!LJ()(IO 0 12() 13 ()?11/11 U 
(1')(l/11(1 ()1:~[)()1 1()?063 

()2()( l()(\ () 1?() 3 1 
()3(1II3Cl ()?/I( )fl( I 

C-:fIl;lC 1'0" 

() 1 Lj()()() IO()()()()() 

() 3 (II~ 1 () (113(l(l2 
<I[t;l c ro '-

020ll(IU 1 U3()()11 
010()112 n3l1l)()() 
()71?1l? 

()2\H.\()() () 3 11/136 
< III ,1 (' 1'0" 

(l77(1()(l /ll()?(i()I) 
<,mile 1'0' 

(l?( l( )(l(1 f)I)Ij(I(l() 
'~m(lcr'o" 

0100()') O')II( )f)(l 
<rn;:1 e 1'0 " 

(12(l(JUO fl5 l jl)()(1 
<milcrn> 
<nt(1CIO> 
<111,1 C I ()~' 

U riOU!1 / (I()) 111 1 
()n;>()t)() Of)f 1(I()n 

() 111( I ()() /()(1161 () 
() 7I)fJ()f) /f)()?,)115 

() ') ()( I()() 1 () )( H )(J 

o 111(J()(l I()() 1 () 1() 

() T ') (J( l() /()f );>II{)() 

()2()1132 1 fl;!111? 
()?()113? 111 ?t);>(, 

(1?111136 

(1~)II/~ 1 () 
1()11173 

DKAVAL 

OINITIO 

D\~fnM 

ODWROTIf 

'.If> Af't-1L 2.1(()5/15/B7) (IT/06/B711: 1)():1 11 
Block: DISI< QUill ifier: DISh 

P :c OINI J 10, (DQ + OA@OAI@P) :0- 1 . If dat.a in loea I rnernot'y 

Df' = [)q + I1A@LOC@1' 
OY -:- (DP) 
SIF (A c= ()) 

P == DPAUS!, (f BNM) < 2 

H K f1~ N If (; E r B lJ r 
P DkAVAL, DY # () 
(DH) - 112 
P --: DPAUS[ 

* 
(DP) = DY 

SENDlr 

R == D(;[J"SP 
SIF (R!lM:-: TMSCMEt-1) 

B == R!o/.,III Sf> 
$ELSEIF (R!lM Hl$Bt-IR) 

B =: [MOS] 
$ELSEI F (R! 1M 1M$SSO) 

B = R! %SSO 
$rLS[ 

$PUNl IF COOE=PT$BADTM 
$ENDlf 

R == CHNCHK 
I == () 

R! OH = DDWIW rll 
P :-:- DRDLOK 

* 
p ~: DDHIW r II • (011) # 0 
R!DR = DOHHOTII 
P = OS nnw 

P -:- [)DWRII, H!OJ = 0 
Ok = (OJ + DA@FC@P) > 1 () 

· loe,l I ce I I 
.l;el IOCill bllffer (lddress 
· I r riO bllffer (-II I OC(I ted 

»»> () 

· A I loc(I te I oeil I memo r'y bllffe r 
.Available? 
· No. d i S(I b Ie elm I lIrI til one f n~e 
.Pause uTlti I buffer aVili It'lble 

.««< U 
.Get datil from bipolar 

.If tal'get is central memory 
»»> () 

.ChClrlnel 
· T(I r'get is Bf·m 

.J a rge tis SSO 

· I I leg<11 ta I'get memory 

.Return ilddr'css 
.00 I/O 

.««< 0 

.If busy, don't sUlrt write 

.Return address 
.Start write 

· IF NO 2NO [-DAL 
.Get command code from OAL 

P,I~C 586 
( In) 

H15 111?BD.9 

l{l')1112I3D.I() 
R11)/172BD.11 

[) I Sh.IIII~! 
[) ISh. I,ll) 

Sir 
D I Sf<" .111111 

DISI\.11'15 
DISh.II/I() 
[) I S 1\ . 1III 7 
DISh.11 118 
[)IS~,.IIII{) 

[)ISK.I~~)() 

01 sr,. 1151 
DISh.II')? 

SENDlr 
DISh. 115) 
01 Sh.115 11 

Sir 
DISK .1155 
DISk.. 11,)6 
I1ISh.457 
[) I S K . III) 8 
U I Sk.. 1159 
01 Sh.116U 
01 Sk..1161 
OISh.4()2 

SrNDIF 
D I Sh.ll(d 
DISh.1164 
DISh. ll()5 
D I Sh.1166 
01Sh.1167 
01 Sh .1168 
01 Sh. 116c) 
DISh. 117() 
DISh. II 71 
[) ISh. 1172 
01Sh.1173 

R15117;~BO.12 



01 SI, 
Pre<llloc<lt.e loc(ll burrer's 

16?O 
1623 
16~5 

163? 
1634 
1637 
161t5 

1653 
1655 
1662 
1665 

1671 
1671 
1676 

1700 
1702 
1704 
1 71 1 

1711 
171l~ 
1 717 
1721 
1723 
1725 
1727 
1730 
1730 
1732 
1 73 1t 
1136 
17110 
17112 
17'llt 

1 7'J 1 

030 1110 
U2t)L133 
12700U 
020113? 
03Cllt 1 0 
013()()1 
n2nll~6 

OO'W1(J 
011 on 1 

jOUO(l11 
012013 
02111136 
102120 
n13()(l? 

<Jll(lC 1'0" 

02'1'~ 3 3 
02 111431 

102033 

02n450 016000 /000000 
02 /141 () 030111 n 0211451 

<m8cro> 
<nlClcro" 

023000 127(1Ull /0021126 
020

'
133 013(l12 126000 

/0021126 

<mClcro> 
<mrtcro> 

<m<lC 1'0> 

020000 106350 
<nl(lcro> 
<JllClC 1'0> 

02300U 
013022 
()2111~ 36 
024000 

020 1151 
0201133 
020000 
0201132 
077000 
02C)/136 
()70n21~ 

/002665 
021WOO 

02n l132 (l2'10()( I 
<m(lCI'o> 

n 10(1U2 ()~~I,,)( II) 

<m<lcro> 
n77nUIl /(H)31 /11 
002000 nr)(j()(JO 
020'132 U12013 
010001 0311 /110 
n 7'.)n r l(1 /(J(J?'1?6 

103015 
102012 

our-mER 

OBIOPR 

lOP A I'M L 2. 1 ( (J 5/1 5/87 ) U 7 / () 6/8 7 1 1 : 56: 1 II P (I 9 e ') 8 7 
Block: DISK qURlirier: DISK (17) 

DI = DK & 1 
P = DDSK, A # 0 
OP = (DJ + OA@DAT@P) 

P = ODHBII, A = 1 
P = DUNDER, DP = 2 
GET R!TM,OA@Tf'-I,R!DJ 
R!TMP = (R! TM + lMCB) 

.Re(ld bit. set" 
· If (l read request 
.Drtta IneRtion 

· IF DATA IN LOCAl 
.Data in MOS, move to 10CRI 

· T(lrget memory type 
.TM control tRble 

S PUN T I F (A -- 0), COD E::-: P T S B PAT H . I run de r i ned P (I tIl 
GET R!H1P, HI@IOP,R!TMP .Get 101' with channel 
P ODCOM, A # R!%MYID . If path not on this lOP 
P = DOCOM, OK = 12 . If pRtterning disk 

* 
GET R!DY,DA@LOC,R!DJ 
SIF (A = 0) 

RKERN IIGETBUF 
P = DPAUSE, DY = 0 
PUT R!DY,DA@LOC,R!DJ 

SENDIF 

.LOCAL BUFFER ADDRESS 

.If no buffer Rllocated 
.»»> 0 

.AI locate 10CRI memory buffer 
· I F 2ND BUFFER NOT AVA I LABLE 
. SAVE ADDRESS 

.««< 0 
P = DBIOPR, R!lMP # 
P = DBIOPR, DK = 22 
R!DP = R!DQ 

R!%MYID .Get dRta from MOS 

R!DQ = R!DJ 
R = DGETHSP 
R!DQ = R!DP 
P = OOWBH 
* 
DY = DJ 
RKERN D[)IO 
CA = ~11 OSBMR I 
RKERN COl-II 0 
R = CHNCHK 
1 = 0 
(DJ + DA@OA T@P ) 

P -- DDCOM 

. Interna I 'Wri te? 
.SAVE ADORESS OF 1ST E-DAL 
.SET 2ND E-DAL PARAMETER 
.MOVE DATA TO LOCAL MEMORY 
.RESTORE 1S1 E-DAL ADDRESS 
.SEE IF WRITE BEHIND TO DO 

.DAL Clddress 

.Set Up MOS Params 
.READ - NO WAIT 

.Wait for Completion 

.DatR is in local memory 

.DONE 

DISK, II 75 
DISK. LI76 

R 15'17;:>£3D. 13 

DISK,I178 
DISK,I119 
DISI<.1180 
01SK.481 

01 SI-\,I182 
DISI-\.IIS3 
DISK.118 11 
DISK.485 

01SK.486 
0ISK.I~87 
DISK ./~88 

SIF 
DISK.4S9 
DISK.1190 
DISK.491 
DISK.492 

SENDIF 
DISK.493 
DISK.494 
DISK.495 
DISK.496 
DISK.1197 
01SK.498 
DISK.1199 
DISI-\.500 
DISK.501 
DISK.502 
DISK.503 
DISK.S()4 
DISI-\.5US 
DISK.506 

R15472BD.14 

DISK.5U8 
DISK.509 



[) I S 1<-
P n~(l I I (le,l t 

1 -is 3 
17 rd 

1 1h2 
1 767 
17 7/~ 

2()1) 1 
2()(J3 
2()1l6 
2U1U 
2012 
2013 
2021 

2U31 
2(H? 

2U32 
20

'
10 

2()1,2 

2()')U 
2() ~);~ 

2(157 
;,uGl 
2()(j(j 
?') 1) 

2( 11 7 
? 1 II 1 

? 11) 1 

DDWBH 
()3(llH)() (111 (lU 11 (l~lllll 0 
(Jl()()ll() 1)7 ) I, 1 (l 1;-'70()O 

/OO;'ll ?Ij 
<mile roo> 
<1I18CIO> 
':l1lilC )'0" 

() IllU()O 0;-'1,117') 
<fIl8Cro> 

<lIlil ern" 
U3()1,lll) (17 / ,11 111) 

102/1111 
<1II8C)"0> 

<fIlC1C ro'" 

U70375 
<mile t"()'-

':mClC) 0> 

() 1 3(l() 1 HI? 3 65 
()20/")O () 1 (j()UO /uonO()O 
(12 /,1110 ()3()/ll(l 07 11451 

<IIlilC )'0> 

<rn;lC I'n', 

(123no() 1(13~11() 

'"lIIilC 10> 

':IIlac 1-0> 
" III. C , ()", 

Ii 1 (I()U 1 (1?1,11?" 
<" rIl;l C' I () ", 

* 

API·lL 2.1(OS/I'J/B?) 
Blocl,,: DISK 

* Wf{ I IF BUI I ND f'HOCLSS I NG 
H-

"H-

ur /U()/8r 11: ')6: III 
Q II a I i fie r' : DIS 1\ 

P DDCOI'l, 0 # (R!DII) & 4 · IF R[AD-AIIEAlJ IN PIWGRESS 

GU f{ ! %\-11 • U B@nA F , R ! D II · NUI·mEH AlRlADy DONE 
GfT R! ~7,;W7 , DB@lHAK, R! DII · S Ilf OF HF AD-AHEAD AREA 
SIF (R!%Hl < R!;tW2 ) 

.»»> () 

* L 0 C A lEN E XI W R I T E BE" I N D SEC 1 or~ 

R!%H3 = 0 .CLEAR NFXT HRITE BDIIND 
ADDIUSS H!MDAI.,DB@I>1DL,R!DII .r,mAl QlJUJE 
SlJNTIL (R!%H3 # 0) .UNTll NEXT WRITE BEHIND FOlJND 

R!MDAL = (R!MDAL) .NlXl 
P = ODCOr"" A = () . I F NON E 
GF T R! <JiMII, DA@rC, H! I>1DAl . Func t i on code 
SIF (R!%WI1 # DAFSWRBII),AND,(f{!%WII # DArSWBFR) 

P ::: DOCOM 
SENDIF 

GET R!lM,DA@TM,R!MOAL 
P = ODCOM, A = TMSBMR 
R!TMP = (R!TM + TMCB) 

.Don't write behind 

· Target memory type 
· If m,m 
.TM control table 

.»»> 

.««< 

SI'UNllr (A = O),COOE=PISBPATII .If undefined path 
GET R! rl>lP,Hl@IOP,R!H1P .Get lOP 'With channel 
P = ODCOr'1, A # R!%rWID . If path not on this lOP 
eEr H!LASI,DA@IOl,R!f.10AL . TOTAL SECTORS fOf{ REQUEST 
GEr H!NXI,OA0'HBH,R!MDAL .NEXT WglTE BEIIIND 
SIr (R!NXT < R!LAST) .If ONE 10 DO 

R!%W3 = 1 
S~NDlr 

SENDr I L 

.»»> 
.SIIOW WRITE-BEHIND FOUND 

.««< 

1';1 ge ')88 
( 18) 

DISK.,)ll) 
[) I SI\. 5 1 1 
DISh.,)12 
DISh.:)13 
DISh.5111 
DISK.515 

DISK.')16 
DISh.51? 
DISk.'jI8 

S r r 
DISh.,)19 
DISh.52U 
DISh.')~?1 

DISk.5?2 
DISK.523 
[) I S 1\ . 5 2 tl 
DISh.5~~5 
DISk.526 
01Sk.521 
01Sh.528 

S I F 
[) ISh. 529 
DISh.53Cl 

SUWI F 
DISh.531 
DISK.532 
01SK.533 

DISh.534 
01SI\.535 
DISh.')36 
DISh.537 
DISh.538 
[) ISh. ')39 

S I r
DISh.5

'
ICl 

DISh. ')11 1 
SerH) I r 

DISh.5 112 
DISh.5 113 



DISK 
Prp'(llloc~te 10c(11 buffers 

2102 <IIIClC r'o> 
2107 <II1(1C r'o"'" 
2112 072 /170 
2113 02U(lO(l 02 /1/1/L) 
211 ') O?()()()() 1l?11/1/1/1 

2117 <nlClC 1'0> 

2125 010000 024 /124 
2121 <nI(lcrn .... 
2131 02U l 124 022 11/12 02 11'l2't 
213/t 0271123 
2135 <m(lcro> 
2136 01(JOUn 112 11423 
21 1W <nl8 C 1'0> 
2157 <nlClcro> 
2166 <IIWC 1'0> 
2173 <rnClcr'o> 

2203 <m<lCro .... 
2233 0020110 OUnO()() 

2235 01(Joon 02 11'123 
2237 <macro> 
22111 <rn(lC r'o> 

221llj 1120t1n( ) ();~/11123 

22117 <m(lcro> 
2253 <In(lcrn> 
2257 103003 ()20113? 02 /l 1l23 
2262 <mile 10> 

lOP APlvlL 2.1(05/15/81) 01/U6/8111: 1)(;:14 P<lge 589 
Block: DISK QU<l1 ifier: DISK (19) 

* AU OCA IE MOS 

GEl R! P I H , () B((:I) N , R ! D II 
I\[)DHESS R! DS, RA@BMO, R! P 1 R 
H = DGETBIG 
R! ",'SU = R! CB 
R! ",'SL -0. H! CC 

* CO""PU I E CPU ADDRESS 

GU R!%Hl,DA@UNS,R!MDAL 
R!%W2 ::-: 0 
$UNTlt (R!%\.Jl == 0) 

R!%H2 R!%H2 + R!NXT 
R!%Wl ~ R!%Wl - 1 

$fNDIIL 
R! %\-/1 =: 0 
LSHIFl H!~ZW1,R!%W2,D'9 
GET R!BPlJ,DA@TMO,R!NOAL 
GET R!BPL,DA@rMl,R!MDAL 

.POINIEF{ TO NEXI EN1HY 

.ADIlRLSS OF MaS BurFER POINIER 

.ALLOCAIE ""OS I F NOT THEHE 
· SAVE A[)[)fUSS 

· NUI'1BER OF UN ITS IN GROU P 
.CLEAR 
.NULTIPLY BY SEQUENCE NUMBER 

.TRANSLATE TO HORDS 

.,TClr-get memory address 

DADO R!BPlJ,R!BPL,R!%Wl,R!%W2 .ADD OFFSET 

rRANSFER FS$IN.R!TM,R!BPU,R!BPL,R!MSU,R!MSL,O'512 
I = 0 .DISABLE INTERRUPTS 

* IF [-DAtS IIAVE BEEN MADE BUT DATA liAS NOT 
* BEEN MOVED, TRANSFER HRITE-BEIIINO DIRECTLY 10 
* E-DAL. ELSE, SAVE IN READ-AHEAD AREA. 

R!%Wl = 0 
GET A,OA@OAT,R!OQ 
$IF(A=O) 

.SET DATA MOVED 

.1ST [-OAt 
· IF DATA NOr MOVED 

· I NO I CA IE 
.»»> 1 

R!%Wl =- R!DQ 
$ELSEIF (R!DJ # 0) 

GET A,OA@l>AT,R!DJ 
R!%Wl = R!OJ, A = 0 

$ENDlr 

· IF 2ND E-DAL EXISTS 
.CHECK FOR DATA MOVED 
· IF NOT 

.««< 

* DIRECT WRlfE-BEIIINO TO APPROPRIATE LOCATION 

D S".5 /1'1 
D SI<.5115 
D SI<. 5116 
D SK.5 /11 
[) SK. 5118 
[) SI<. 5119 
D Sh.550 
[) SI<.551 
[) SK.552 
o SK.553 
[) SI<.554 
o SI\.555 
o SI<.556 
o SK.557 
[) SK.558 
o SI\.559 
o SK.560 
[) SK.561 
D SK.562 
D SI-:..563 
o SI-\.56 l t 
[} SK.565 
D SK.566 
D SK.567 
o SI-\.568 
D S".569 
D SI<.570 
o SI\.571 
o SI\.572 
D SK.573 
o S".574 
o SI\.575 

$IF 
01SI\.516 
0ISI-\.577 
01SI\.578 
DISI\.579 
01SK.580 

SE.NDlr 
01SI\.581 
01SI\.582 
01SI-\.583 



LJISh 
P tf~ (t I I 0 (:" t. nih II f f C I' S 

2?()') 
2272 
2271 
23(111 
231 1 

2320 
2322 
23;'11 
232h 
2330 
2333 
2 3:~ 5 
23 1H) 

23 r)3 
2357 
23()11 

231U 
2375 
2316 
2 111)fl 

2 11()() 
2

'
1()f) 

2 11W) 
?IIII() 

2/1 1 .~ 

2111 I 
21121 
2 /1;:'2 
2 112 /, 

?'I?() 

<lllilCtO' 
<,mil C "0 '. 

<~111(1 C 10 " 

<llIilC 10> 
"fIl;] C 1(1 '. 

<In;le 10'· 

U2011lHl 
02()ljll? 

<fllllC r 0" 
<I1IZIr. 1'0 .... 

U2(1()()(1 
(120()(l() 

<,fIlf1CIO'> 

<lIIilCI'O> 

<macro> 
<rn(lcro', 

<mile t'O> 
<III,lC r 0> 

01UU06 
<rn;:l c r'o' 

<111,lC I'D" 

<mil r I'O~' 

()261111~) 

'Illil C I (), 

<'111,1 C I ()" 

()24()()O 
()?II(H )() 

() 31111;? 3 
()()ll () 1 1 

02f)11117 

() 1 fOO() /(It 131 Tn 
<nl(lC 1'0" 

(l?()()()() C);,/p 11)( 1 
<mac 10 '. 

<1lIf1r.ro' 

02 1IUOO 

1'11'1'-11 ?l(()'j/l'>/B/) 
Block: DISK 

()//06/8711:')():1 11 
Qualifier': DISK 

Sir (H!%Hl # 0) .IF 10 [-[)AL 
.»»> 1 

1'111 H! f-ISII. OA@BMU. R! %W1 . f-l0S AIHHU SS 
PUT R!MSL,OA@OM1,R!%Wl 
SIOHE 2,DA@[)AI,R!%W1 .Sf I DAIA lOCAl ION 
CLU\H SIAHr::R!PTR,COUNlc::HA@LEN@P .CLEAR READ-AHEAD [NIJW 

Srt Sf 

* EN I ER I N HEAD-AHEAD EN rHY UNI I L E -nAt ~IAD[ 

SIUHE 2,RA@DAT,R!prR .DAIA LUCATION 
H!DD = H!f·lOAL .Sfl M-DAL ADDRESS 
H! DlJ -- R! NXT . SECTOR 10 r I Nil 
H"rRN DFHSTHA .GEl CYLINUER/HEAD/SECTOR 
A[)DRLSS H!%Wl,HA@CYL,R!PTR .ENTER IN ENTRY 
( H ! %\11) := R! D S 
R!Dr 7 R!Df > 0'9 
1'111 R!Ol,HA@SE.C,R!PIH 
rLOAOD l,DB@RAr,R!DH 
G [r R!~,w 1 , DB@UN F , R! DH 
SI F (R! PTR -= R!%W1) 

.ADJUST SECTOR 

.ENTER 

.COUNI DONE 

.LAST 

.IF Tlr-'E TU WRAP 
.»»> 2 

CET R!PTR,DB@INF,R!DH .SET TO FIRST 
SELSE 

R!PfR = R!PTR + RA@LEN@P .ADVANCE TO NEXT 
SENDIF 

PUT R!PTR,DB@IN,R!DH 
SENDIF 

R!NXT = R!NXT + 1 
PU f R! NX 1 , DA@HBH, H! r~[)AL 

.««< 2 
.SAVE 

.««< 1 
.UPDATE HRI TE-BEHIND SECTOR 
.SAVE 

+4- SEND I NIT I AL HE PLY I F LAST SEC TOR ~'OVEn TO folOS 

Sir (R!NXT = R!LAST) 

n = WBRLPLY 
SFLSE 

R!DT :~ R!DII 
RI<ERN DISCO 

SENDIF 

. IF LAST TRANSFERRED 
.»»> 1 

.SEND REPLY TO CPU 

.QUEUE FOR NEXT WRITE BEHIND 

1';:19(; '.it)o 
(?()) 

[)ISK.')Bl~ 

SIF 
DISh. ')8 r) 
DISh. 51~6 
[) lSI". 5n 1 
DISh.588 
!) ISh. ';g<) 
[) ISh. 59() 
DISh.591 
DISh.592 
[)ISh.593 
DISh, ')9 11 
DISh.59') 
DISh.,)96 
DISh.597 
DISh, S()8 
DISh.,)99 
DISh. o()() 
DISh.GOI 
DISh.oo2 
DISK.6U3 

Sir 
0ISh.6()I.j 
DISh.GO') 
DISh.6()6 
DISh.G()? 

SEN 0 IF 
DISh.6n8 
DISh.G()9 

SEtm IF 
01Sh.Gl0 
DISh.611 
01Sh.G12 
DISh.613 
DISh.G14 
DISk.61') 

Sir 
DISh.616 
DISh.617 
01Sh.618 
D lSI". 619 
DISh.6?O 



DISh 
P rP,(l I i OCel tP. I OC,l I buffe r's 

21~26 
2/1?6 

<m<1C 1'0> 

() 111 ()(11 ) / 0 n n () 1 1 n ? 114 3 7 

SENDIF 

DDCOM * 
H!DR DDSK 

**** ***.,.. 

lOP AI'I'lL 2.1(()~)/15/87) 01/U6/8711:56:1 11 P<lgc 591 
Block: DISK Qualifier: DISK (21) 

.Hctlll'n ,Hldrcss 

Fal I throllgh to OHSC **** 

.««< 

.««< () 

**** 

S[NDI f 
DISK.v?l 

$[NOIF 
DISh.622 
01SK.623 
0ISk.62l~ 
01SK.625 



DISh 
I n,l b Il! \';(1. 

?/131 n3U(J()() ()llll'HI 02 11/136 DRSC 
2 1,34 lU?1/;' 
7/11 r) U(>()()II() U12()(12 (17

'
1/,1 () 

03(JI,l0 1)?I'(I(I(J 
2/1/12 () 3 I)()()( I 1113()/,? 1()3021 
~'/I/I') 1l2()()11I) () 1 ?() 13 (12 /",1 () 

03()/1 J() ()?4 /,3(i 
2111)? 02(11,3b o 13(H) 1 1Il2073 
2/11jl} (121)1,3h () 1 )I)(l? 103117 
211(j() OSTRTW 
2

'
,(,(l 1 )2()( It It) (11;>(131 (l?II/~ 1 n 

03()/ll (l 1 o')() 12 
2 /,(j'j ORSCBY 
211hl) '-lilil C I 'I) " 

2 1,61 ()2(l()( )() 1 f)2 1 ()II 
21171 U2U(I()() U12!l37 U2 1",1 () 

()(>II(lf](1 () 31111 1 () 

~!II 76 ORSWHT 
;>117{) (I~)(I( )(10 () 1 ;'(l?6 11?1,1'1!) 

()3()111!l U?11112~) 
?1-)()3 11;'U1L'3 !II liP)!) 1)2 /, /136 
?'il)6 11)') I) II 1 

?IJf I ,~ '~1I1:1 C ( u-' 

1)1(, ':(11;)(; r ()' 
li(>II 1 I if]();' ') 
1)21 '111;1('( ()-, 

l
op Af'f-1L? 1 (U~/ 1')/87) 

Rlock: DISK 
UI/(l6/Bl 11:~)6:1/1 
OU(1lifier: OISI, 

**********~***********************~K*II-*******K***********11-**** 

* * * SlIb 1'011 tine: I)I{SC 
* r~e;:lctiv,ltes Ctwnncl Haitin9 for- loc<ll Ruffer or' for 
II- DatCl to be retrieved from Cr'<lY m<lin memory 
* Entry: DC; ~ Ctwnnel 
II- 1)11 DCI3 
* ()f{ Hetlll'll Point 
II- [xi t: DI' 0, Ol~ 
II- DP # Il, No 1311ffer AV;:lilable, No Action 

* 

* 

* 
* .11-

* 
* 
* 
* 

**11-*****11-**11-***************11-********************************** 
D P =: (DII) & IHI 
P = nru. X I I, A = () 
DO -= (nil + DO@fDL) 

P =: ORSCBY. (DII) # '12 
OP'" (DQ + DA@()Al@P) 

P 
P 

* 

DRDT. DP = 1 
DISH, DP # 2 

.St;;:ltliS of ChClrHlcl 
. I f no t rl i SCl bled 

. Firs t OAt 

.Dis<lbled becClllse dHta IClte? 
.D(1tCl loc<ltiol1 

.In 10C(11 memol'Y, ""rite it to disk 

.f-l0S. Re(1d in before ""rite 

p DRSHHf, (DO + DA@LOC@P) # Il .Disk buffer allocated? 

-II-

RKERN HGFIBUF 
P -= DNOL, DY =: 0 
(DO + DA@LOC@P) = DY 

* 
R!%W1 = (DO + DA@FC@P) 

DP = R!%W1 & 'HIO 

.Yes, Get A LocHI Buffer 

. None Ava i I a hie 

P = DRDI, A # 0 .ReCld 7 

Sir (0 I 1 2 -c R! %H 1 > 0 I 8 ) 
. »»> I) 

RKERN PAIRN . Pattern 10c(11 buffer 
P ~ DfWLOK 

SEND I r 
.««< () 

Pilge 592 
(22) 

[) S~.6?7 
[) S~.6?R 
() S~.6?<) 
() S~.6.3() 
[) S~.())l 

[) S~. 632 
D S~.633 
[) S~. 03 11 

D S~.635 
o S~.636 
[) Sh.637 
D SI\.()38 
D SI--..639 
[) SI--..6110 
o SI--.. 6/11 

DIS~.6112 
R 15 /172BD. 1 ') 

01 SI-.,. 611/1 
D I S~. 6 115 
D lSI--.. 6/16 

R 15L02BD. 1(; 

[) ISh. 6 118 
[) ISh. 6 /19 
0ISI--..65() 

R15472BD.17 

DISI--..652 
0IS(.,.653 

R 1 511 72 B D. 1 8 

0ISI--..655 
DISI--..656 
[) lSI--.. 65 7 
DISh.658 

SIF 
[)ISI--..659 
D lSI--.. G(1) 
D I S~. (i(i 1 

SUWI r 



DISk 
FIl<lble VIa i t ilHJ rlish CtJ,HHlPI 

2 5~~ 1 n2fJ(1()(j O?/j()()() 

2523 <1fl(lC roo:> 
252') ()2nU()tJ 012031 02 11'110 

0301110 (111777 (I(J'-,n02 
021J{ )(){) 

2 rd'I !l2(J()( J() 02?()()() ()2 11 non 
2537 n100ll2 n~~IIO( III 
25 111 <"';1e 1'0 .... 
2'-,113 077()l1() /(JU31 111 

25 115 ORDLOK 
25 115 U020un ooO!)()() 

251~ 7 02U()()(j lI2 1100n DHOT 
2551 02(l()(){J (2111)00 
25')3 020()On 012030 u;?4',1 n 

030111n !l2LIOOO 
2560 030l)()O 01172'1 () 3 /1000 
2563 <",,,ero> 
2565 (12(Jnuo 1 (J 3( J(I 3 
2567 <1ll<1C ro .... 
2571 010000 !I2111136 DISH 
2573 0700n3 

25711 (110111 (J2 1111,3() DNOl 

2576 DREXIT 
2576 U211()OU 0221117 O?I,I'23 
2601 0711 1123 

lOP APMI2.1(()'>/1'>/87) ()1/06/8711:'j(>:l LI P<1gc ')93 
Block: DISK QllCllifier: DISK (23) 

DY = DQ . r i rst DAL ilLld I'f'!ss 
HKE RN 01) I 0 . Se t Up MOS I/O Po r'ams 
DA (DQ + DA@SEC@P) & 777 < 2 .Adjust local buffer offset 

CD -:- CO + DA 
CA = fvl10SBMRI 
RkERN COMIO 
R :-: CIINCII" 

* Stel rt the disk I/O 

* 
I ::: 0 
DA DII 
DC -= OQ 
DB = (DC + [)A@IIED@P) 

( 011) :c (DH) & 720 
RKERN DIOH 
P = DISII, DS # 0 
HkERN DIOA 
DP = 1I 
P = OHEXIT 

Of' -= 111 

* 
R!%W1 = R!%B + H!DR 
P = R!%H1 

. READ - NO WA I r 

.WHit for Completion 

.Lock 

.DCB 

. DAL to Do I/O 
• Cy I a nd heel d 

.Cle(lr 'disClbled' bit 

.Move IIc(ld? 

. If Zero, No Movement 

.Start I/O 

.Ok StCltliS 

.Flag for F(lilure 

.CCllul(lte return Clddress 

DISK.662 
DISh.663 
DISh.664 

R15 1172BO.19 

DISk.666 
DISK.667 
01SK.668 
DISK.669 
DISK.610 
01 SI<.. 671 
DISK.672 
01SI-\.673 
o I S~,. 6 71~ 
01SI-\.675 

R 151172BO. 20 

D Sk.677 
D SK.678 
D SI-\.679 
o SK.680 
o SI<.681 
o SK.682 
D SK.683 
o SK.684 
o SK.685 
o Sk.686 
D SK.687 
o SI\.688 
o SK.689 



U ISh, 
SIIht'Ollt: ilw 

200? 
26U? 
2(1(11, 

?G 11 

2() 17 
2621 
26~) 3 
262') 
2(i? 7 

?(i) II 

26311 

263~ 
2() 3 ') 
?b~ 1 

() 3 ()()( I{) 
n;?OO(I() 

().W
'
lln 

mile 1'0' 

Ctl()(}()l 
<m;JC I'll> 

<""Ie 1'0" 
(l;'(I(}()() 

fJ2Cl(lU(I 
f1?(l(){)(l 

/[II(1C 10" 

(lflll}(1f1 

() 3 ()()( I() 
O?(J( I(lU 

fUIl!1111 

(l;:> It! )( Hl 

01?()(}1 ()?11'.10 
fl?lltltl() 

(1?11t)()(1 

(l3tHI( l() 

()1;~()01 (I~! III. 1 () 
(I 111tll (I 

lI;>llfl!111 
01 ?(J( 11 (l;>III~ 1 n 
(1?11f1f111 

')P AI'Hl 2.1 ((1')/1')/8/) 
Bloch: OISK 

(J 1 / () 6 / 8 1 1 1 : ') (): 111 
QII(l1 ifier': DISk 

************************************************~*****~***************** 

* * 
·H· 

.~ 

* 
* 

DCE I B I (; 

[nt ry: 

Allocilte et dish buffer' ill b"rfpr' melllory. 

os - Pointer to etddress p(lr'c~ls 

DGETI1IG * 
CB (DS) 
CC- (DS + 1) 

Sir (CB = fl),AND,(CC == 0) .If buffer not yet etllocC1ted 
.»»> () 

R!CA .Alloc(lte 1 buffer 
RkfHN CEfDISK .AllocClt~ the buffer 
$PUNflr (A # O),COOE=P1SNor'10S .If no buffer (1vai IClbie 
(OS) = CI1 .Save tile buffer Clddress 
(OS + 1) c: CC 

SENDlr 
««< () 

EX I r 

**********************************************************************H* 
* * 
* DRETBIG Releetse a bu ffe r memory dish buffer. * 
* * 
* Entry: DS - Pointer to etddress pCl ree Is * 
* * 
************************************************************************ 

DRUB I G * 
CB ( DS) 
CC ( DS + 1 ) 

Pil q e ')9 1, 

(?II) 

DISh.691 
[) I S 1< . 6 <)? 
lJ I S K. G()) 

[) I S I, . (;<) II 
[) I 5h. ()<)') 

[) I Sh. (i<) 6 
DISh.G91 
DISh.G98 
D I 5h. 6()<) 
D I 5h. 7()(1 
DISh.7(ll 

DISk. 7()~.? 
DISh.7U3 

Sir 
0ISk.7(ll, 
DISh.7(}') 
[) I SI\. 7( 10 
DI Sh. 7(} 7 
0ISk.7(18 

DISh. 7n9 
S[NDlf 

DISh.71U 
DISh.711 

DISh.713 
01 Sh. 71 11 
D lSI". 71,) 
01Sh.716 
DISh.717 
0ISI'.718 
DISI'..719 
DISh.72(l 
01 SI". 721 
01Sh.722 
DISh.7?3 

DISh.7211 



DISK 
SIIhl'Olll incs 

26~) 1 
26~3 
2655 
26') 7 

266 11 

266~ 
266~ 
2671 

26711 
2676 
2103 
2710 
271~ 
2722 
2730 

273 11 
2716 
27111) 
271)11 
27 110 
27')() 

2 7')3 
2 7~)~ 
?7()? 

n 1 ()()(11 n2 11000 
<m(lI;I'()" 

01O(JOO 03 110nu 
02()UOU n 12()O 1 O? 111110 
o 10 0 0 (l n VIII j() 

<IIlClC 1'1)" 

nOl00U 

<rnClcro> 
<m<lC 1'0> 

nl()O(J2 ()?I,OnU 
<rrw C 1'0> 
<rna C 1'0> 
<macro> 
<m(lC r'o> 
<m(lcro" 

02UI~2 3 n()~n()? 

O;;>iIU(lI) 
<ri1;~CIO> 

<mile 1'0> 
<1Il<l C 1'0 > 
"rn<l C 1'0> 

() 7 7(lf)r) /(l()3f)71 
"~ [Jln r: I ()" 

fJl()!lUo (12 /11)( )f) 

<fil(lcrn> 
()If)()()? O?11f I()f 1 

(122000 

DGETIISP 

lOP Af'ML 2.1(O~/15/8l) 07/06/8711:56:JlI P<lge ~9~ 
Block: DISK Qualifier: DISK (2~) 

SIF (CB H U),OR,(CC 1/ 0) .If aA buffer- is allocated 

R!CA - 1 
HKEf~N purnlSK 
( OS) == () 

(DS + 1) = 0 

SENDIF 

EXIT 

· Dc;] I I O(;<l te 1 huffe r 
.Hclc(1sC the buffer 

.»»> () 

.Save the bllffer address 

.««< 0 

************************************************************** 
* DGETHSP: Subrolltine to get d<lta from Cray instead of f·IOS * 
* ENTRY: DQ = E-DAL being processed * 
************************************************************** 

* 
GET A,DA@DAT,R!DQ 
SIF (A = 2) 

R! CA -::: M I OSBMR I 
GET R!CB,DA@BMO,R!DQ 
GET R!CC,OA@BM1,R!DQ 
GET R!CD,OA@LOC,R!DQ 
GET R!C[,OA@LN1,R!DQ 
GET H!%Wl,DA@OFF,R!DQ 
R!CD == R!%Wl < 2 + R!CD 

RKEHN COt-IIO 
SfLSE 

GET A,DB@RAF,R!DH 
SPUN TI F (/\ 1/ ll) 
R == DHSEll1P 
Sir (R!TM = TMSCMEM) 

R!C/\ = ,.,IOSIISII 
SELSEIF (H! It-I = H1SBMR) 

R!CA :-: t-IIOSBMRI 

.DATA LOCAl ION 
· I FIN MOS 

.BUFFER t-IEMORY READ 

.ADDHFSS 

.LOCAL BUFFER 

.LENGTH 

.OFFSET 

.»»> 0 

.ADD TO BUFFER ADDRESS 

· ISSUE 

.WRITE-BEHINDS DONE 
· I F ANY SK I PPED 
.SET UP 1/0 PARAMETERS 
.Target is Central memory 

.FlInction code 
· If Bt-IR 

.»»> 

DISK.12~ 
SIF 

DISK.726 
DISK.727 
DISK.728 
DISK.729 

DISK.13U 
SENOIF 

DISK.731 
DISK.732 

DISK. 7 31~ 
DISK.135 
DISK.736 
DISK.731 
DISK.738 
DISk.739 
0ISK.7/10 
DISK.7 111 

SIF 
DISh.7/12 
DISh. 71~ 3 
DISK.7tI4 
DISK.7115 
DISk.7 It6 
DISK.7117 
DISK.748 

DISK.749 
DISk.750 
DISK.751 
DISk. 7~2 
DISk.753 
DISh.754 

S IF 
DISh. 75~ 
DISk.756 
DISK.757 



() I S~, 
Sill! I'out i Ilf 

;) I () I~ ',m;1 L I ()" 

;) /71 () 1 I) () 1 ;' 1);'/HlI)() 

? i 13 <lllile I'll' 

277/1 <1I1:1CIO' 
? 17(, '~III(I e 1 0" 

? II h ',III;lCI tl" 

31)(){) <111;1(:10' 

3()I I') ,'111;1 r; 1'0" 

3111 1 : 111;1 C 10" 

W13 ~rn;l C 1'0" 

3() I (i ()?(I()()I) ()I)/H)Il() 

3U?Cl m;lt: I'(l~ 

3 (I ~)I) () l!) ()() I) (l1)/11l(1() 

3()? 1 < 111;1 C 1'0" 

3() 311 112(1(l(lIi 1)1) I j()I II I 

3u36 <111[1 C III '> 

3()31 ,1lt{1ctO' 

311/11 <:111;1 C t'f) " 

3U /ll () / '2 l()() 

3CHI2 I) (21?h 
311/1 ') 'II1(1Ct'()" 

3( )/13 " 111;11; I 0 > 

3U I)I) <flI()CI'O' 
31 I ') r) "'11);1 C 10" 

3 I)() 1 <111;1(; 1'0 

~ (Ill ') < '111;1 f' to', 

~ I I () I:' "111;1(;1 ()" 

)IJI)~ 111;1(;1 II 

3(1 !? 1)1 I 1 ( (1)1) 

A 1'1'11 ? 1 ( U I) / 1 I) / a I ) 
Block: DISK 

(l I / U () / B / 1 1 : ') (): 111 
QII<l1 ifier': DISI< 

$ll SL I r (IU' M c:. 11'1$SSD) 
H!CA HIO$SSII 

$( LSI 
SPUN'II CODL=PT$BAD'1'1 

$fND I r 

HI,LHN CO~110 

G[ I H! ~1DAL , DN.~~1DL, R! DQ 
CFI A,I>A(llSID,R!DQ 
Sir (A # II) 

$1 F (R!I M = 1 M$CM[~l) 

B :..c R! 7.,111 S P 
$I.IS[II (R! 1M 1~1$I3~m) 

B c= I ~10S J 
SrLSElr (R!IM 1M$SSD) 

B c, H!%SSD 
SI LSI' 

$PUNI IF COOE=PT$BAD[M 
$ENDI r 

R = CIINCHI" 
n WrmrPLY 

$[NDlr 

GE r H! %\-11 , DA@WBH, R! 1-1DAL 
GE[ R!%W2,DA@SEQ,R!DQ 
$IF (R!%Wl ~ R!%W2) 

[IDADO I,DA@HBH,R!MDAL 
$ENDlr 

$LNDlr 

SIOHE 1,[lAPDAI,H!IJQ 
EX 11 

· I r SS() 
· r IIIlC I. i 011 code 

· I I I e~FI I t<l rgc t memo ry 

.««< 

· r-l- DAL (\(jd I'C s s 
.CIIICK ron LAsr E-DAt 
· I r SO, 

>='>'» 
.If Ulr'qet is centr<ll memory 

· Cti;IIlIlP I 
.l<lrqet is [H-m 

.T<lr'geL is SSD 

.»»> ? 

.llleg(11 t<lr'get memory 

.««< ? 

.SEND EARLY RESPONSE 

««< 
.NE.XI HHIIE-U[liIND SECIOR 
.SECTOR JUS1 HOVED 
· I r SANE. 

.»»> 
.ADVANCE WRIIE-BEIIIND 

.««< 

.««< () 
.SHOW OAIA IN LOCAL 

~************************************************************** 
* [H I S [ 1lJ P : * 
* Se L S LIP liSP ch;mne I I/O f rOIll OAL * 
**************************~************************************ 

1'<1 qe 1596 
(26) 

IJ I S 1\. 11) 8 
() I S ~. (I) <J 
IJISI\. Hi() 
[)ISI'~_161 
[) ISh. 1(>;) 

SLNDIF 
LJIS~.Ud 
[lIS~.1611 
DIS~.7()I) 

D I SI\. i 6(l 
S If' 

DIS~. 161 
S IF 

IJ ISh. NiB 
DISh.7(i!) 
[)IS~. 71() 
DISh.771 
DISh.712 
DISI\.773 
DISh _ 77 11 
DISh.77,) 

SlNIJIF 
DISh.77(i 
DISK.771 
DISh.17B 

SEND I r 
DISk.779 
DISh.78U 
01Sh.781 

SIF 
DISh.782 
DISh.783 

SENDlr 
DISh.78 11 

Srrm IF 
DISh.78') 
DISh.786 
DISk.7a7 
DIS~. 788 
DISk.789 
DISh.79() 
DIS~. 791 



DISh 
Stlhr-Ol1tillPS 

3U73 
3073 
31()2 
31117 

31 1 (i 

31 ;>11 

3131 
3 III(! 

31 1,1 
31111 
311L) 

3151 
3152 

3152 
315 1J 
31')6 

31 Gil 
31(i6 

3166 
31(i / 

31 1 () 
31 7 (l 
31 1() 

<mile 1'0> 
<mil C to" 

(21)(H)() 0120.31 
U3(J/ll() 011777 
U21J(1(1(I 
()21I(lflO 

U301'ln 
()2U()(l0 
03(ltll0 

emile t'o" 
no 1 (I(l(J 

<macro> 
<:m<lC t n:" 

n03000 
<rn<1Cl'o"" 

<mac ro> 
n020UU 

<1Il(1cro> 

<1I1(1cro> 
<111<1(;1'0> 

<01,1(; t'O> 
nlll non 

qn(lcro> 
,"rn;1 (' t'()' 

012031 
022000 
0121133 
O?IIl)()(1 

(lnn(l()(l 

024 1110 
nn~,On? 

02111110 
(124000 
n?lll~ 10 

DIISETlJP 

CHNC/l1< 

Hl3nEPLY 

lOP Al'fvlL 2.1(05/15/87) 07/06/8T 11:56:1 11 
Block: DISK Qll81 ifier: DISh 

,I\-
GET R!CB,DA@lMO,R!DQ . I <U'get rnernor'y 8ddress 
GET R!CC,OA@lMl,R!OQ 
CE (DQ + DA@SEC@P) & 777 < 2 .LOC81 buffer offset 

CO (DQ + [)A@I OC@P) + CE 

Cf .,.. (DO + OA@LN1@P) 

$PUNfIF (CE> 1000) 
(XIT 

· Loc8 I d8 t8 CHid 1'8 S S 

.Size 

. Check i I I egll lsi ze 

**~***********************************I\-*I\-**~***I\-*************** 
* MOS 8nd HSP error check 8nd recovery subrolltine * 
*************************************************************** 

* 
SUN TIL (1013 # Bl) 

SIF ((EBNM) # 0) 

I ::: 1 
SENOIF 

RKEHN CIfNHTDN 
1=0 
S IF (lOB :::- ON) AND (lOB 

RKERN CERfC 
SENDIF 

SENOTIL 
EXIT 

· Unt i I ch8nnel complete 
· If more buffe rs 8V8il8ble 

.»»> 0 
.Unlock 

.««< 0 
.W8it 
· Lock 

Bl) . If e rro r 
.»»> n 

.AII done 

.««< 0 

**************************************~************************ 

* SEND EARY REPLY FOR WRITE REQUEST - DATA MOVED * 
*************************************************************** 

* 
GrT R!%Wl,DA@FC,R!MDAL .Function code 
SIr (R!%Wl :c DAfSWRBH),OR,(R!%Wl = DAFSWBFR) .Write behind 

P(lge 591 
( 27) 

DISK.792 
0ISI\.793 

R1641OCB.l 
R16 11lUCI3.2 
R 1 51J 72 B 0 • 2 1 

R 151172BD. 22 

R15 1172BD.23 

DISK.799 
0ISh.8UO 
DISK.801 
DISK.802 
01SK.803 
0ISK.80 1, 
DISK.805 
DISK.806 
DISh.8ol 
DISK.808 

SIF 
DISK.8U9 
01SK.81O 

SENDIF 
DISK.811 
DISK.812 
01SK.813 

Sir 
DISK.8111 
DISK.81~ 

SENDIF 
DISK.816 
0ISK.817 
01Sh.818 
01Sh.819 
DISK.820 
01SK.821 
01SI\.822 
0ISh.8:?3 
01SK.824 
DISK.825 



DISh 
C; 1I hI '0 lIt i 11 t'! 

J 2()') 

32 1 lt) 
3213 
121(; 

32:)') 
3?11? 

3?1111 

3?')11 

32()11 
3:' ( 1 

3211 
3273 
327') 
3?i7 

3? i I 

( I())()()I) 

< 10:1 C I '() > 

!l1/H)!)!) /(l(IIJ(11I1I 

'IIl;H~ 10'> 

':III<H'lll" 

,'III;' C 1'1)" 

()?(JlI? " () 1 ~) ()) () 
() ;?()()()( I () 1 ?();'.1 
() 3(1111 1 () 31111 1 () 
(l;~ (III :') (11 ?( 131 
O?(J()(lll () 1 ~) ()3 () 

(lWII 1 1 (I) 1I11 j( I 

<II1,IC 1'0 > 
' IIICI(: 1'0" 

()(l?(H)() ()()(l()(IU 

(l?(JlI21 ();) If{ I ()(J 

/lIl(lC 10> 

. Ill:' C I () ~ 

(I( 11 (J( 1/ I 

()?11111 () 
n:)/11111 

ll211111 U 
()?111111 

* 

I 1 

A I' '-Il 2. 1 ( W> / 1 ') / 8 7 ) 
B I 0 C \, : [) I S K 

()f/()u/81 11:')6: 11/ 
QII(llifier: DISK 

.»'»> () 

S lOin "IC$CS 1 A I , [)A@ Ire, H! "mAt ,III t.I~ Illil I flirlC t. i Oil code 
H! %H1 ,- I "mAL ,llsp i IIHn(~d i (l te DAt 
COpy H! MDAL , H! ~~W1 , DA@0lL 11+ [)M:'(c'?lL!' . Copy HlJAI 

Inclwjp prror info if 'lily eITOI'S OClirTed. 

GEl A, DN'!1I{C,IU"1UAI .L'lst. stCltrlS 
$ I r (A # [)AHSOI\) . If e ITO r' 

.»»> 1 
( H ! %W 1 + DA@CYL @P ) ( H ! 0 II + 0 B@lCY@ 1') . [ r ro r c y I / he (l d 

(H!%H1 + DNZlSLC@P) -= (H!OH + 1)(1@LSC@P) ,Err'or sec/offset 

SJOHF (J,DA@lHC,H!MOAt 
SEND II 

1=0 
IU OS :- H! ~~W1 
H K 1I~ N D"'GA 

.CI8<1[, ern;ollnt fOI' next, reply 

.OAL t.o send 

.Send to rvllOP 

.««< 1 

SEND II 
.««< n 

EX I r 

END 

Page '>98 
(28) 

Sir 
DISh.8;'6 
DISK. 8? 1 
DISK.tVg 
[) ISh. g:) () 
DISh.~n() 

DISK.S31 
DISK.S32 
DISK.B)3 
[) I S k . 83 1j 

Sir 
01 SK.fBr) 

DISh.R3u 

DISh.R37 
DISh.838 

SUHJ I r 
DISh.B3c) 
D I SI\. 8 11() 

DISh.8 111 
01 Sh. 8/1~~ 

SUHJ I r 
DISh.8 11:) 

0ISI,.8
'
14 

01Sk.8 115 
01SK.8 116 



IlISk lOP APML 2.1(05/15/87) 07/06/87 11: 56: 1 LI P<lge 599 
(29 ) 

nx %13 1 : LI D II 9 B 4:30 B 5: 10 13 6: 12 B 7: 11 B 8: 111 B 9: 18 B 
9:29 B 10 9 B 10: 12 B 10: 16 B 11 : LI B 11 : 18 B 12 : 9 B 12:3U B 

11~ : 1 3 13 1/.1 20 B 1/.1: 30 B lLI: 3/1 B 15 : 3 B 15: 13 B 15: 16 B 16: 19 B 
16: 31 B 16 35 B 16:39 B 17: 3 B 17: 13 B 17: 14 B 1/:29 B 17: 3 7 B 
17: II 1 B 18 7 B 18: 12 B 2(): 38 B 23: 10 B 23:29 25: 3 /1 B 25:37 B 

0>< %LX 1 1 : 12 D 11 12 1 LI : 9 D 14: 9 111: 32 D 111:32 19:23 D 19:23 
10 %CBLNUf'o1 $APTEXT 2: 15 F 2 15 

LIOO %(;BU,Fr, $APTEXr 2: 15 
(IX %HISP 3: 10 D 11 : 38 16:22 26: 1/1 
(l ?i,KERN[L $APTEXT 1-1: 17 D LI: 17 B 5: 1/1 D 5: 1/, B 5: 18 D 5: 18 B 6: 14 D 6: 14 B 

6: 110 D 6: L,O B 7: 4 D 7 : LI B 7: 18 D 7: 18 B 7: 112 D 7: 112 B 
8: 5 D 8: 5 B 8: 12 D 8: 12 B 8: 19 D 8: 19 B 8:20 D 8:20 B 
8:22 D 8:22 B 9: 11 D 9: 11 B 9: 16 D 9: 16 B 9:27 D 9:21 B 
9: 110 D 9: LIO B 10: 1 D 10: 1 B 10: 18 D 10: 18 B HI:28 D 10:28 B 

10: 31 D 10: 31 B 10:33 D 10:33 B 11: 30 D 11:30 B 11 : 33 D 11 : 33 B 
12:21 D 12:21 B 13 : 1 D 13 : 1 B 14:27 D 14:27 B 15: 8 D 15 : 8 B 
16: 10 D 16: 1 () B 17: 20 D 17:2U B 17:34 D 17:34 B 17:36 D 17:36 B 
2U: 14 D 20: 14 B 20:41 D 20:41 B 22:26 D 22:26 B 22:39 D 22:39 B 
23 : 3 D 23 : 3 B 23: 9 D 23: 9 B 23:2U D 23:20 B 23: 22 D 23:22 B 
24: 17 D 24: 17 B 25: LI D 25: 4 B 25:33 D 25:33 B 26: 7 D 26: 7 B 
27:26 D 27:26 B 27:30 0 27:30 B 28:23 D 28:23 B 

OX %f.1YI D 3: 11 0 8:38 15:34 17: 13 17:25 18:33 
OX %PUNT 6:21 D 6:21 11 : 27 D 11 : 27 12: 4 D 12 : 4 14: 10 D 14: 10 

15:30 D 15:30 16:28 D 16:28 17: 11 D 17: 11 18:31 D 18: 31 
21~: 18 D 2 1-1: 18 25:36 D 25:36 26: 4 D 26: LI 26:20 D 26:20 
27: 12 D 27:12 

OX %SSD 3: 12 D 12 : 2 16:26 26: 18 
177777 AD$NODEt·1 $APTEXT 1L, : 9 

OX Br·ILOCL 3: 13 D 11: 40 
ox BNCHk 10: 18 D 10: 18 11 : 33 0 11 : 33 
ox CA 3: 14 D 5: 13 6:39 9:26 9: 39 11 : 21 11 : 23 11 : 25 

17: 35 23 : 8 24: 16 25: 3 25:25 25: 110 25:42 26: 2 
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II 11 ':01) 2:23 [) 28: 5 
II;! ( I '~:, 1 II 2: 2/~ [) 

1121 ',6 11) 2:25 [) 

I,;'? ';, I () 2:26 0 



DISK 101' AI'NL 2.1(Or)/l'j/81) Of/06/81 1 1 : I) 6: jl~ P<'ge (lO7 
Qua Ii fier: DISK ( 37) 

II? 3 X,Wl 2:27 D 4:39 5:23 9: 2 9:32 9: 3 /1 (): 35 10: II 
1 () : 7 11 : 5 11 : 12 11 : 3 /1 12: 8 1/1 : 8 111 : 9 15:35 
15:37 15:39 18: 9 18: 12 19: 11 19: 13 19: 15 19: 17 
19: 18 19:21 19:30 19: 3/1 19:37 20: 2 20: 3 20: II 

20: 5 20: 15 20: 16 20:20 20:22 22:33 ;>2: 31~ 22:38 
23:29 23: 30 25:30 25: 31 ?():27 26:30 27: 111 28: 1 
7B: II ?H: 5 78: 12 78: 15 2H:72 

112/, ~y,\,,? 2:28 D 'I: Illl 5:22 10: 5 10: 7 11 : 6 11 : 12 11 : 37 
1 1 : II () 12: 1 12: 8 18: 10 18: 12 19: 12 19: 11~ 19: 18 
19:21 26:28 26:30 

1125 ~~H3 2:29 [) II : 111 11 : 7 11 : 10 11: 12 18: 16 18: 18 18:38 
1126 ~[J/II 2:30 [) I~: 1~2 5: 6 5 : 9 5: 11 5: 15 5: 16 5:22 

5:23 5:25 1 1 : 8 11 : 10 11: 12 18: 21 18:23 
II ~~ 7 %1-1') 2:31 0 1 1 : 9 11 : 1 () 11 : 1 1 11: 12 
11 /16 RPL 3 : 4 0 19:20 19: 21 19:23 
'1 1,5 [3 I'll 3 : 3 [) 19: 19 19: 21 19:23 

3 1/11 CliNCH" 10: 12 10: 16 12: 9 16: 31 17: 37 23: 10 26:23 27: 19 0 
I~ II') [)ALFREF: 7:22 8: 8 0 10:35 

1130 [JBfOPI~ 17:25 1-': 26 17:32 0 
766 OfWPAS 8: 38 11 : 2 0 

;?/126 DOeOI" 17: 1 :3 1 7: III 17:41 18 : 7 18:20 18:24 18:28 18:33 
21 : 4 [) 

14111 DD[B 14: Il2 15 : I~ 0 
1 ;>/16 DOhA 6: 12 9: 18 14 : 5 0 
1/106 DDhB 1~) : 2 15: 7 D 
1331 ODhD 14: 17 14: 21 D 
1410 ()D~,I\ 15 : 6 15: 11 D 
136 /1 ODOO 111: 22 lll: IlO 0 

11 DOSI" Il: 5 0 Il: 28 lll: 13 1Ll: 30 1Ll: 31l 15 : 3 15: 13 15: 16 
17: 3 21 : ? 

73 DOSQ I~: 29 4: 31 0 
207 lJ[)SX 6: 1 () D 7:20 8: 13 8 23 9 17 

17')3 [) [jlmH 15: IHI 16: 141 17 : 6 17 31 18 5 0 
161U llD'l-IFO J H 15: 311 15:38 16:34 16 37 16 38 16:40 0 
26U2 nCrfBfG 5: 10 8:41 19 : 5 24 9 0 
2()() ') [)(;I:.THSP 16: 19 17: 29 25:21 0 
)() 73 [)HSr 11]f' 11: 18 25:37 27: 2 0 
I,) 1 01 2:33 [) 5: 1 5 : 2 5 28 6 11 6 16 6 17 6 18 

6:30 7: 1 7 : 5 7 10 7 14 7 17 7 19 8 21 
8: 36 8: 110 9: 2 9 8 9 15 9 17 9 21 9 22 
9:23 9:28 9: 32 9 36 9 42 10 4 10 5 10 8 

10:17 10:21 10:23 10 31• 11 5 11 6 11 7 11 8 



[lISh pI> APt-II 2.1(()(j/l r)/Bl) ()i/()6/B7 11 : I){): 111 P~1ge ()()B 

QU(l1 i f'ier: 01 SI" (38) 

11 : 9 11: 11 11: 15 11: 11 11 : 3~) 11 : 311 17: I? 12: 17 
12:26 111: 79 Ill: 30 1/1:111 1 ') : () 1 r): 11) 1 i: ? 

12 11;' [) I () I II: 9 12: 112 0 
11) 111 IJINIIIO 16: 2 16: 33 D 

');, 7 ()ltlrl~1J 8:37 9: 7 n 
II ') I () 1 N 1\11\ 7: 9 8: 1 7 \) 1 U: 13 

?I> 7 1 DISI! 27:21 23:21 23:23 D 
'I );' [U 2: 311 0 6: 16 1:21 7: 2 1 7:3() 7:33 1:38 1:3Sl 

8 : 2 8 : 9 8: 11 8: 18 1(1: 311 15: 11~ 16: 41 16: I~ 2 
1 7 : II 17: 8 17: 17 17: 2? 17:?B 1 7: 33 1 7: 3'1 19: 3'j 
19:36 19: 37 

113 3 [) I, 2:35 D 6: 2:) 8:35 Ill: 21 1 7 : 1 1 7 : 2 1 7 : 111 17: 26' 
11) 3 (, [) I"A V (II Hi: 11 1 (): 111 \) 

3h [)h,[)OrH I II: 15 II: 19 D 
1/')11 DI 2:36 0 6: 17 6:23 7 : 9 8:31 9: In: 3 
43() ()I 1 2:31 D 8:36 8: 39 11 : II 

11)2 [)f1vr·1A 1 Nil 11: 16 11: 31 D 
270 DNDAI 6:29 D 12:30 

;H) 711 UNol 22:27 23:26 () 

'13(j [)P 2:38 0 lLl: 22 15: 32 16: II 16: 5 16: 16 17 : 5 17: 1 
11: 2 7 11:30 22:13 22: 19 22:2n 22:21 22: 31l 23: 23 
23:26 

1333 Uf'AlISr 1l1: 25 0 16: 9 16 13 17: 21 
113 1 Df{ 2:39 0 II: 29 1 Il 17 16: 31l 16:38 21 : 5 23:29 

25 11') ()1\1)l 01, 16:35 22: IHJ 23 13 0 
2'.)111 [lIW I 22:20 22:35 23 15 0 
26) ') 1)1\ I I B I C 7: 11 9:29 10 9 2 11: 38 0 
2~) /'6 Iml \11 22: 111 23: 211 23 28 0 
2/131 [)I\SC 4:3() Ill: 2() 22 13 0 
2116 r) LJI, SC:B '{ 22: 1 7 22:25 [) 

;'117G np S\-If( r 22: 2/1 22:31 D 
117 :) [) Sl~ [) 6: 2/1 8: 3/1 D 
7?11 [)S II fl. I 8:39 10: 19 D 

ZII()() DS I f\ 1 \1 16:39 22:22 D 
1 Gil [)lIlml P 1 7: 7 1 7: 16 0 
1 (d II I )\11\ I 1·1 15: 33 16:36 f) 

();' 1 I HI I r·1() ~ 9: 3 9:33 n 
11111 1 AS I 2: 111 [) 18: 3/1 18 37 20 37 
II.)(! I 1/·1 2:32 0 II: II II 13 II 18 111 33 
1111f) l'll)AI 2: Illl () 18: 1 7 18 19 18 21 18 27 18:34 18: 31j 19: 11 

19: 19 19:20 2U 12 20 32 26 8 26:27 26: 31 27: I~ 1 
28: 3 28: 5 28 9 28 18 



OISI\ lor AI'ML 2.1(05/15/87) 0-'/06/87 1 1 : 56: 111 Page 609 
Qua I i fie r: DISK (39) 

4111~ I'1SL 3 : 2 0 19: l 19:23 20: 4 
'1 1,3 I'ISU 3 : 1 0 19 : 6 19:23 20: 3 
1,1'2 NXT 2:'12 0 18:35 18:37 19: 111 20: 13 2():31 2():32 2():37 
11117 f'IR 3 : 5 0 19: 3 19: It 20: 6 2(): 11 20: 15 20: 18 20:22 

20:23 20:25 20:28 
1150 H1 3 : 6 0 6: 18 6: 19 11 : 12 11: 20 11: 22 11: 24 11 : 36 

11: 39 11 : 112 15:27 15:28 16:21 16:23 16:25 1 7 : 8 
1 7: 9 18:27 18:29 19:23 25:39 25: '11 26: 1 26:13 
26: 15 26: 1 7 

It51 HlP 3 : 7 0 6:20 6 22 8:38 10:32 15:29 15: 31 15: 34 
17: 10 17: 12 17 25 18:30 18:32 

3170 WBHFPLY 20: 38 26:24 27 40 0 



pP APr"t ?1(W>/1'j/81) ()7/0G/8T ll:';(l:19 P:lge G1D 
( 1) 

() OVFRLAY ICOl'1 I cor". II 

COI'H~[N , 'Copyr'ight (C) CrClY ReseCll'cll, Inc., 19811' OVU\[ /I..y 

I· 

I 



I COt-l 
Ove t' I Cly I COt-l 

<rn;l C 1'0::--

l.10 
I,ll 
,,12 
413 
l,l L• 
1,15 
1.16 
1117 
,,20 
421 
1~22 

li23 
1'21~ 
l.25 
,,26 
,,27 
Ino 
1,31 
1132 
1~33 
,,34 
l,35 
1,36 
,,37 
1"'0 
Ll/'l 
,,112 
1",3 
LJI,I~ 
1,115 . 
1,1,6 
L,/,7 

lOP AI'ML 2.1(115/15/87) UI/06/87 11:56: 19 P<lge 611 
Block: ICOM QU<llifier: ICor'l (2) 

*****************************************1+****************************** 
* * 
·If 

* 
* 

ICOM HClndles inter-pr'ocessor communications for 
0039 <lnd 0049 disks. 

* 
* 
* 

************************************************************************ 

R[GDEFS ,,(QUE,NUMOONE,OAL,MSG,IOP,fNC,CYL,HED,SEC,OCB,DONE,L 
,LNG,CHAN,LENO,LEN1,SCO,SC1,SC2,SC3,OFF,OlR, TOTAL, IFC,MOSU,MOSL,UNIT,CPO 
, ,TPC,SPf,OIA,SUB,lM,TMP) 
%Sl EQUALS $REGORG 
%S2 EQUALS $REGOHG 
%S3 EQUALS $REGORG 
%S4 EQUALS $REGORG 
%S5 EQUALS $REGORG 
%T 1 EQUALS $REGORG 
%T2 EQUALS $REGORG 
%T3 EQUALS $REGORG 
%f4 EQUALS $REGORG 
%T5 EQUALS $REGORG 
%16 EQUALS $f~EGORG 
%W1 EQUALS $REGORG 
%W2 EQUALS $REGORG 
%W3 EQUALS $REGORG 
%W4 EQUALS $REGORG 
%W5 EQUALS $REGORG 
QUE EQUALS $REGORG 
NUMOONE EQUALS $REGORG 
OAL EQUALS $REGORG 
MSG EQUALS $REGORG 
lOP EQUALS $REGORG 
FNC FQUALS $REGORG 
CYL ! QLJALS $REGORG 
HEO EQUALS $REGORG 
SEC EQUALS $HEGORG 
OCB EQUALS $REGORG 
DONE EQUALS $REGORG 
LLNG EQUALS $REGORG 
CHAN EQUALS $REGORG 
LENO EQUALS $REGORG 
LEN 1 EQUALS $REGORG 
sca EQUALS $REGORG 

I cor~. 5 
I cor~. 6 
ICOf.!.7 
ICOM.8 
Icor-'.9 
I cor-I. 10 
I cor~. 11 
I cor-I. 12 
I cor~. 13 
I cor~. 1'. 

$REG 
$nLG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$RLG 
$REG 
$REG 
$REG 
SREG 
SREG 
SREG 
SREG 
SREG 
SREG 
SREG 
SREG 
SREG 
SREG 
SREG 
$REG 
SREG 
SREG 
SREG 
SREG 
SREG 
SREG 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



ICOI-I f AI't-1l 2. 1 ( () ') / 1 ~ / B 1 ) ()f/06/S7 11 : ')6: 1 <J I'''go 612 
Ove r I fly IC( Blocl<.: ICOM QUe! I if i P. r': I cor" ( 3 ) 

1150 SCI rquAI S $HfCOHG SI\! G 3 
1151 SC2 EQUAlS $HLGOI~G SnLG 3 
II')? SC3 [QUAlS $I{LCOI{C SinG 3 
'I') 3 orr lQUAI S $HEGOHG $nlc 3 
'I ')11 DW [QUAIS $I{[GOHG SI~ I C; 3 
II') r, 10lAL [QUAIS $HEt;CmG SFfC 3 
II ~)6 I Ie EQUAl S $HEGOHG SIIf G 3 
'I') 7 l'IOSlI FQUAI S $IUGOI<G SIIfG 3 
'160 I-IOSl fQUAIS $HLGOHG $I\[G 3 
1161 UN 11 [QUAIS $HlGOHG SI~ E G 3 
'162 CPO EQUALS $HEGORG SI\FG 3 
'163 1 PC LQUAl S $HECOHG SI~LG 3 
116 1t SPT EQUAlS $HEGOHG SHE G 3 
1165 DIA [QUAlS $H[GOHG SIn G 3 
1166 SUB [QUAI S $HEGOHG $[lLG 3 
'167 1M [QUALS $HEGOHG $lnG 3 
117U TMP EQUALS $HEGOHG SHlG 3 

Icml.l,) 
[Xl %()CBQ I Cor-I. 16 
EXT %t-IYI D I COI·I. 11 
EXT %LSP I I cor-,. 18 
EXT %IHANQ I cor-,. 19 
EXI D$At-ISG Icml.2() 
EXI D$ICOM ICOI-'.21 
EXT D$IHANSF I cor-I. 22 
EXI DACI I cm, . 2 :) 
EXT DAlWHT I COHo 2/1 
EXT DeCR I COl-I. 25 
EXT DGIVEUP I cml. 26 
EXI Df·IGA I cot-I. 21 
EXT EI-ISG I OP I cor-I. 28 
EXT ENQU ICOM.29 
EXT fSWP I cor·1. 3U 
EXT [lIIACI Icm'.31 
EXI IIl'lJI I cor·l. 32 
EXT I ()ALSND I COl-I. 33 
EXT I t-IOAL I Cor-I. 3 /1 
Exr t-IIAQ I cor·,. 3 ') 
EXT MIMDALQ I cm1. 36 
[XI PUTDAl I cor·1. 3 7 
EXT CA I Cor-I. 38 
EXT cn I COl-1. 39 



ICOM 
Ov c r I (t Y 1 COl-! 

EX r 
EXl 
EXr 
EXT 
EXI 
EXT 
EXl 
EX r 
EXT 
EXr 

CC 
C[ 
DS 
01 
DY 
Dl 
ED 
Ell 
EI 
-'MCB 

lOP APrv1L 2.1(n~/1~/87) U7/06/81 11:~6:19 Page 613 
Bloc I, : I COf.1 Qua 1 i r i e r : I COM ( II ) 

ICOI-I./,n 
ICOf.I. Lll 
1 COI·I./'2 
1 Cor-I. 113 
ICOI·I.III, 
1 COI·I.I,5 
ICON./16 
I COI·I.117 
I cor·1. LI8 
ICOM.119 



leUH 
(j\/f~)' I tlY I C( 

() IlWIII) /OUUOllU 11;>111.10 
(HIlIII(1 U;""':W 

<milCt'o" 
() 1 (HI()() ();, 1,1,11 

17 
1 7 (lU;-'UOlI ()(l()()( )ll 

?1 <rn~ c r'()~' 

2') 010110U U?/l l I3 I 
27 n 11l()()() I OrH)()()() 

31 <I11(1C I'()' 

33 n 71 U III 
) I, <rn;Clcro' 

3 /1 ();!(JII3() () 1 ?( l( III (I?lll~ 1 n 
o3nLI 1 n 

lIn <nw c ,'0' 

'12 <rn<l c to .... 

5? (IO~OOU n()()(l(I(1 
['iI, <melero' 

56 <fl);:lC to:> 

66 Cl71 n6(1 
6 I <11\;1 c to:-

6/ ()2(1l, 3 (l (1?II()n() 

71 <mete ro> 
73 <111<1(; 10:' 

16 !l2( I( )()f) (17 1,1,:) .~ 
1(1(1 <I11(1Ct'O> 

lUI <111;:Ie Ill' 
1 (1) <111;1(' 1'0:-

1U3 (){ 13 (lU( 1 

1()I, ()? (i I, :) 1 

\1' Apr"1 2.1(()~)/15/8l) ()1/116/8111:')6:19 
Block: ICOH Qual i fier: I COl" 

STAHl. * 
H! qUI (MIAq) · I' 0 i n t e r' to I COl" me S S (I q e q 11 e II e 

$PllNJlr (A:: O),CODE=PT$MSC;CIt .11' qlleue not est(lblistwd 
H! NUI'mONE =- 0 

* 
·H· Get next messclge La process. 

* 
NEXT * 

I -= n 
$ IF (H!NUMDONE 

R! NUI'100Nl - 0 
A = IJ$ I cal" 
HKERN OGIVEUP 
P -c NEXI 

SENOIF 

1\ = (R!Qur + QlJSPOP) 

(A # 0) 

GFTDAL R!DAL 
I -= n 
Sir (A # 0) 

PAUSE I,Al-=0,A2=-1 
P .0" START 

SENOlr 

ICOl'l$LlM) .If tillle t.o giveup contr'ol 
.»»> () 

.Clear' count of IIlsg's pI'ocessed 
· ICOH DEHUN POINTER 
.Give up contr'ol 

««< () 
· Queue POilU I a t ion 

· If mess(lge to process 

.Get IOCClI OAt 

· I r none ClV(l i I Clb I e 

.P(1lISe for l/1n sec. 
· St(1 I't ove r 

»»> () 

.»»> 

««< 
· f<1ke mess8ge off queue H!ED -0 H!QUE 

RKFRN ETOQ 
$PUNTlr (R![1t 
R!HSG:-: R!EII 

O),CODE:-::PT$0049 . If nothing there 
.S(1ve mess(lge 

$U SE 
""ERN ESWP .lnd demon 

$ENDlr 
.««< n 

I =-- 1 
R! NtH,mONE H!NUHDONE + 1 · Increment number' processed 

1';:1 ~e Gil, 
(5 ) 

I cor·,. I) 1 
I COHo I)? 

I COr-1. 5~ 
I cor·,. 51, 
I COr'l. ')1) 

I cor·1. ')() 
ICOH.51 
I Cot-I. 58 
leOH.59 
I cor·1. ()() 
I cur·l. 61 
I COHo (,2 

Sir 
I cor·1. 6:3 
I cor·l. 61, 
IC0f.1.65 
I cor'1. 6f) 
I cor·l. 6 7 

SENDIF 
ICOH.6S 

I cor·1. 69 
$ IF 

I COI·I. 7(1 
I cor'l. 71 
I Cor·l. I? 

Sir 
I cor·l. 73 
I Cot-I. 71~ 
I C01-1. 75 

SEND IF 
I cot-I. 76 
ICOH.77 
I cor,1. 7 S 
I cor·l. 70 
I eot-l. 8() 
I cor'l. 81 
I Cot-I. 82 

SENDIF 
I cor·l. 83 
I eor·1. 81, 



I (;or', 
Ovprl<1Y lelm 

10') n201133 nOl101? 011003 
0211113 11 

111 020113 LI UW>002 C11600U 
/000000 02'1 1127 

116 026'1~~ 7 
11 7 03()1127 024'12.3 
121 0261127 
122 030 1127 02 11112!1 
1211 O~~()'n 3 () 1 ~)()OO /nOl777 

005003 021,1125 
131 <m(lcro> 
136 <mClcro> 
156 <m8cro> 
163 <lJlClcro> 
171 <macro> 
177 <m8CI'O> 
205 <macro> 
214 <-m,IC ro> 
222 0201167 01600U /OOOOUO 

021~1~ 10 03()1110 0211
'
no 

230 <-mClcr-o> 
237 <mclC 1'0" 

2116 0201,27 005nn3 022461 
021~112 7 

252 0201127 005006 0224LII, 
fl2,,1127 

256 <fll(lC I'(» 

* 
* 
* 

"* 

lOP APr·, L 2. 1 ( 05/ 1 ') / R 1) U 7 / 0 6 / 8 7 1 1 : ~ 6: 1 9 P (l 9 e 6 1 5 
Bloc k : I COM Qu<r I i fie I': I COM ( 6 ) 

Pr'ocess t.he mess<1ge. 

R! lor 

R!%W5 

R!%W5 
R!%Wl 
H!%W5 
R!%W2 
R!%W3 

DADO 
MOSR 
GET 
GET 
GET 
GET R 
GET H 
GET R 
R!TMP 

H!MSG>D'HI&3 

H ! lOP < 2 + f-ll AQ 

H! 'Y.M5 + 
( R! ~~W5 ) 
R!%W5 + 
(R!%W5) 
R!MSG & 0'1777 < 3 

.101' number of ol'igination 

.Locate queue table 

· MaS ba se add ress (LIppe r) 

· ( lowe r) 
.Offset from b<1se 

fU %Hl , R! %W2, R! %W3 . Add offset 
H!%W1,R!%W2,R!DAL,DA@LEN@W .ReCld in from MaS 
H! IrC,DA@IFC,R!DAL .Get funct.ion code 
R!CHAN,DL@CHN,R!UAL .Channel 
H!FNC,DL@FC,R!DAL .Function code 

DIA,DI@DIA,H!UAL .Diagnostic fl<1g 
SUB,DL@SUB,R!UAL .Subfunction code 
lM,DL@TM,R!DAL .T<1rget memory 
= (R!TM + lMCB) .Pointer to TM control t8ble 

GET R!%W5,DL@IOP,R!DAL .10Pofdisk 
.Requested unit GET R!UNIT,DL@UNT,R!DAL 

R!%W5 R!%W5 < 3 + R!UNIT 

R!%W5 = R!%W5 < 6 + R!CHAN 

· T rCl ce lOP, lin it, 

.<1nd ch8nnel 

KHECORD TF$ICOM,(R! IFC,R!DAL,R!MSG,R!%W5,R!FNC) 
* InternClI function code 
* NDAL add I'ess 
* Accumulator mess8ge 
* lOP, un it. and c han 11 e I 0 f r' e que s t 
* Read/write code 

Icor·l.85 
I cor·l. 86 
Icor-'.81 
I cor·l. 88 
I cor". 89 
I cor". 90 

I cor·,. 91 

I cor·l. 92 
I cor·l. 93 
I CO,.,. 9', 
ICOH.95 
ICOM.96 

I COr·l. 97 
I Cor·l. 98 
ICO"'.99 
I cor·l. 1 DO 
I cor·l. 1 () 1 
I cor·,. 102 
I COI-l. 1 (13 
ICON. 104 
ICOM.l05 

I cor·l. 106 
I CO,.,. 107 
I CO,.,. 108 

I COr-l. 109 

* Pocess ttJe DAL. 

Icem.l10 
I cor·1. 111 
I cor·l. 112 
Icon.113 
I cor·l. 111, 
I cor·l. 115 
I cor·1. 116 
I CO,.,. 11 7 
I cor·l. 118 
I cor·l. 119 
I cor·,. 120 * 



leml 
(lvr!) l,lY It 

? (') 

3(l? 

3 (ll) 

31h 
3?n 

3?O 

3?11 

3?7 

333 
3113 
3/15 
3 116 
3 r)( I 

3 ')() 

3 I)(l 

3 ') ') 
3'j 1 
361 
37() 
3 I') 
'pl() 
II (I') 

()?Il(l()(1 1?()()()(1/()()1,)3,) 

<:rn;lrt'()' 

() 7 I) ()( HI /1)(11 (I? i 
<fTl<l c )'0" 

()?fl /t67 ()13()(n 
/001U27 

",'111(1(; 1'0 "-

<C fI1n (; ) '():--. 

<1II(1cro' 
(17')!)1)( I /()() 11 I) 1 

<1II,le t'():--' 
(I 7 r)(1{ I() IU01n?1 

r 111(1 C) ():' 

<,'fll(lCt'O" 

() 1 Lj()(I(l I()()(I()()O 

01:)(1;)(1 ()2 1111111 
(13()II'11 (1;'11 11111 
126()()(1 1(1111 (I? 7 
"lIlitero> 
< ill,' C to" 

()? 3 1 1;)'~ 1 ~' i I)()( I 

<fll" c ['n' 
(I II 10 II () ();' 311() 1 
1 (I ~ (I( I~ I 1(')1 )111 I 

l?SO(I() 

I(I() 1 II?? 

11)(1002 
/()()lU?7 

PI' APr'lI ? 1 ((I~)I l'>/B 7 ) 
f3 I oc 1\ : I CO~I 

()i/U6/B711:')(i;19 
qW1 I i fie r: I cor., 

******K*****~***H******************H******K************************K**** 
* IM$SlIO: SUlt't disk I/O from CPU requcst H 

************************************************************************ 

$11 (H! II C IM$STIO) · If disk reqllest. from CPU 
.»»> () 

p ~ STAI, R!%MYID = MiaI' · I l' sta LliS rcqllest 

V<l1 idate the DAI P(1f'<llIIcters. 

$ I r (H! CHAN > 0' 37) ,Of{, ( R! CHAN <:: 0' ;)()) . I I I og<l I ct1alltle I 

I' ~' PAHAI'1IRf{ 
$ENl>lr 

.I'<lrilmeter error 

p = PAHA"'HU~, R!HI >= If.I$MAX .Too bi9, b<ld v<1ll1e 

$IF (R!lMP -= U) • P"-l til not defi ned 

$IF (R!IM = TM$SSD) · If SSD 

STORE DAR$BI<D,DL@RC,R!DAl .Set return code 
P = PAHAM1 . Send to 111<1 i ofrClme 

$FLSE 

.»»> 1 

.««< 

.»»> 

.»»> ? 

P =- PARAMERR .HClflllle i Ileg<11 p<1f'<1meter' 
$FNDIF 

.««< ? 
$ENDlr 

.««< 
R!DCB = DeCB + R!CHAN - 0'20 .Ch<ltlnel t.<1ble 

R!DCB = (H!DCR) 
P ~ PARAMLHH, A ~ 0 
GEl R!%Wl,DK@rVP,R!DCB 
GET A,OL@rVP,R!DAL 
I' := PAl~MHHH, A # R!%W1 
GlT A,D~@UPC,R!DCB 
I' ~ PARAMERR, A <= R!UNIT 

.DCB <lddr'ess 

.ChcHlIlel not configured 

.Device type, OCB 

.Device t.ype, OAL 
· Dev i Cf~ type In i sm<l tell 
· 1-1Cl x i mum 1If) it nllmbe r' 
.llleg<11 unit 

p" ge 616 
(7 ) 

I cor-I. I? 1 
I Cor·l. 1 ;'2 
ICm1.1?3 
I Cor.1. 1 ?'I 
I Cor-I. I?'; 
I Cor-I. l?(j 

S II 
I Cor·l. 121 
I cor·l. 1;'8 
ICor·1.1?9 
I cor-\. 1 3 (l 
I cor-\. f 3 1 

S If 
I COf.1. 1 :3 2 
I cor·l. 13) 

SUWI F 
I cor·l. 13 1t 
I cor·l. 135 

I COHo 136 
S If 

I cor·l. 137 
S If 

I can. 138 
I cor·,. 139 
I cor-I. 1110 
Icor-I. lit 1 
I cor·l. lit 2 

Suml F 
I cor·l. 1113 

$END I r 
Icon.11111 

I cor·1, 111:) 
I cor·1, 1116 
I cor·l. 1111 
I cor·1, 1118 
I cor·" 1119 
I cor·" 1 :)(1 
I cor·1, 151 



ICOI'1 
Overlay ICOH 

433 
435 

113 rj 

<macro> 
<Hltlcra> 
<m<lcro'> 

()15(lU() / Ill) 1077 
<Ill<lcro> 

0201.1 115 00 110 11 
lJ 1 (1000 023 11 1 n 

/001021 
11/11.1 <m<l ('1'0> 

021,1110 
127000 

450 020446 011077 U24410 

1157 

457 
IlfJ6 

473 
500 
505 
515 

521 

530 

551 
561 
500 

010000 023/110 127000 
/001027 

<milcro> 

<mac roo> 
<lTItlcr'o> 

<macro> 
<ilia c "0> 
<macro> 
<macr'o> 

02042 11 011 () 77 
o 1 n n 0 0 O? 3 II 1 n 

/OOIU27 
<mil c 1'0> 

<mClcIO> 
<m~lC r-o:-' 

<mac YO> 
<'mac 1'0> 
<m;lr: 10> 

021-1410 
127000 

-It 

* 

* 

lOP APlv'lL ?I(05/15/87) 07/06/8111:56:19 Page 617 
Block: ICOM Qual ifier: ICOM (8) 

Vel I idelte request length. 

GET R!LENO,DL@LNO,H!DAL .Heqllest length (upper) 
GET H!LEN1,DL@LN1,B!DAL .( lower) 
Sir (H!LENO = O),AND,(R!LENI -- ()) .Zero length 

P :c PAH/\MEHR 
SENLJIF 

. Pn I'ame te r e rJ'O r 
.»»> 

.««< 
P = PAHAM[HR, 0 H R!LENO > 0'9 .Limit transfers to 65K 

SIF (H!TM = TMSSSD) . If ta rget is SSD 
.»»> 

P = PAHAMERR, 0 H R!LENI & MSKSSSD .Must be mod 64 

SENDIF 

GET H! %Wl , DL@rr-10, R! DAL 
GET R!%W2,DL@TM1,R!DAL 

.Starting address 

Include the tClrget memory belse 8ddress. 

.««< 1 

GET H!%W3,TM@rWO,R!TMP .Telrget memory base address 
GET R! o/"WII, nl@FWl , R! HIP 
DADO R! %W 1, H! %W2, R! %W3, R! %Wll . Add ba se 
SIF (R!IM = TMSSSD) .If target is SSD 

.»»> 
P = PARAMERR, 0 H R!%W2 & MSKSSSD .Must be mod 64 

SENDI F 

PUT H!%Wl,LJL@TMO,H!DAL 
PUT H!%W2,DI@TM1,R!DAL 

Check ending address. 

.Selve in DAL 

DAD/) R!%Wl,R!%W2,R LENO,R!LENI .Ending elddress 

.««< 1 

GET H!%W3, TM@U'IO,R TMP .Tell'get memol'y limit elddl'ess 
GET H!%W4,TM@Lf.11,R nIP 

I Cor·1. 153 
I COHo 15 11 
I cor·1. 155 
I cor·1. 156 
I COHo 157 

Sir 
I CO"'. 158 
I COr·1. 159 

SEND I F 
I cor"'. 160 

R16 1110 I B. 1 
SIF 

R164101B.2 

R164101B.3 
SENDIF 

I COf.!. 161 
I cor-I. 162 
I cor·1. 163 
I cor·t. 1611 
I cor·1. 165 
I cor·1. 166 
I cor·1. 167 
Icor·1.168 

R164101B.II 
SIF 

R164101B.5 

RI641(JIB.6 
SENDIF 

ICN1. 169 
I cor·t. 170 
I cor·t. 171 
I cor·l. 172 
I cor·1. 17 3 
I cor·1. 174 
I cor·t. 175 
I cor·t. 1 76 



ICUH 
()V(~ r I ;~ Y I ( 

I) i ) () ~' ()'I;' :) ()~)3'1?~) 1 (H)()()II 
lU;'()(lj () / 'J()( l() IUU1()21 

6(11 . 11I,1CI'O" 

613 ()7 1)U()U IUI)I()?7 
ril Ii c IIlrl (: 1(1" 

61fy () 1 Ill( )1) IllI);")')? 
61 1 <111<1(; II)' 

6?'J ()l110U() n;' 3 11()? 1 ?')()(JO 
1()()1021 

(d 1 "Illil C I'()' 

017 0 1.11 ()l)(J 11?1'lh1 1250nU 
I DO 1 n;' l 

6113 "IIl~1 C I I)" 

( 1) 1 Otl1 (l()U ()?~IH)II 1 ;'?')OUo 
/OI)1()?7 

* 
657 <11I;ICIO' 

6(13 ()211LIIIU ()f) r)( 11 1 0221153 
()2'1'1? 3 

6()( <fIlrlcr()' 
67 11 020 11116 () 11 177 ()?'141~3 
()l7 112711 116 
7()(1 lnl002 (I? 11111'> 
7()2 <Illite 1'0" 

7? 1 02t)llilb U;!, /11111 Ol?on1 
!l?llllr)l) 

7?lj ()?1111111 1 ()3()()!1 (l 1 litH)\) 
/ (J() 1 1)( I() ()~) '1'\ tl 3 

/ )" ), ();'I)III)I) II 13 I) I) 1 1 () 3 ()( )I~ 
()~()11113 II? ) II r) ) ()?'II~LI3 

ill () <mile 10" 
/ I) 1\ '·lIlilC r 0" 

lol "m;l(' r'o' 

Tn "111;1<:10", 

* 

APr-II. ? 1 ((JI)I 1 ~)/B 7 ) 
Block: I COM 

U 7 I ( ) 6 18 I 1 1 : ~ (): 1 9 
QllCllifier: ICor-1 

P = PARAM[RR, R!%W1 > R!%W3 .Too big 

S I F (R! X.w 1 --:c R! %W3 ) , AND, ( R! %W? > R! X,WII ) 

r :. PARAMEHR 
SFNDlr 

Checl\ device limits. 

R -::: llf"'lTS 
GET H!CYl.Dl@CYL,H!OAL 
p = PAI~AMrRH, A >:::- R!CP[) 

GET H!HED,DL@H[D,R!OAL 
r = PAHAMFHR, A >= R!TPC 

GET R!SEC,DL@SEC,H!DAL 
P PARAMERH, A >= R!SPT 

.Too hig 

.Getdeviee limits 
· Cy Ii nde I' 
· I I I P.9Cl I cy I i ride r 

· HeCld 9 rOllp 
.llleg<11 heCld 

.Sector' 
· I I leg <1 I sec to I' 

»»> 

««< 

C Cl I c II I Cl ten II In b e r' 0 f sec tor s to d 0 and I Cl s t sec to I' len g t h . 

GEf 
R!%W1 

R!OFF.Dl@OFF,R!DAL .Offset into first sector 
R!SEC < 0'9 + R!OfF 

DADO R!lENU.R!lEN1,R!%W1 
R!LlNG = R!LEN1 & 0'711 
R!LENI = R!lEN1 - 1 
R!L[NO = R!LEN() - 1, C=:O 
RSHlfT R!lENO,H!lEN1,D'9 
R!TOTAL 7 H!LEN1 - R!SEC + 

.Last sectol' length 

.Ending sector 
· If underflow 
.Double shift rigtlt 

1 .Number of sectors to do 

H!LLNG D4SWPS, R!LLNG -= 0 .If flill last sector 

R!LLNG R ! L LNG - R! a F r, H! TOT A L .= 1 . I fie sst 11 a n 1 sec to I' 

PUT R!lLNG,Dl@lLN,R!OAL .Store IClst sector length 
PUT R!lOfAl.DL@TOT,R!DAL .Number' of sectors for request 
SIF '(R!DIA:- 1),AND,(R!FNC = DAFSHRIT) .Diagnostic write 

.»»> 1 
GEf A,Dl~HCC,R!DAL .Write behind count 

I',l(](! 618 
(9 ) 

ICOH.177 

I cor·1. 118 
S I F 

ICOr·'.119 
I cor·,. lR() 

Sl NO If 
I cor·l, 181 
I cor·1. 1 R2 
Icor·,. 183 
I COr'l, 181~ 
I cor·1. 1 Wj 
ICOf.!.186 

I COH. 187 
I cor·1. 188 

ICOf.!. 18S1 
ICOr·'.190 

I cml. 191 
I Cor-I. 192 
I cor·1. 193 
Icor·1. 191-t 
I cor·1. 195 

Icor·1. 196 
I cor·l, 197 
Icor·1. 198 
I cor·1. 199 
I cor·,. 201l 
I cor·l. 201 

I cor·l, 2Cl2 

I cor·l, 203 

I cor·1. 2 ()/I 
I cor·l, 2()5 
I Cor·l. 2U6 

Sir 
I cor·1. 2 () 7 



I cor" 
Over'l~y ICOI"I 

717 

10(12 
1012 

1012 

1012 
10 11~ 
10 1 7 
1()21 
1023 
1025 

1027 
1027 
1037 
1037 
1 o/~ 1 
1 o/~ 3 

1053 
1064 
1U11 
1014 
1076 
1100 
1103 
1 1 () ') 
l1lJT 
1111 
1111 

<1n,1 C 1'0' 

<rnClC 1'0> 

<rn~cl'n" 

"ITl(l C 1'0 ' 

002000 OOo()()n 
<m,lC 1'0' 

()20/t 3 2 11;:'IJ(llJ() 

<1Tl(l r. ro> 
onooo /0021~ 32 
07 IjrJ()() /OOO(ll,7 

<m~er'o> 

00200n oooonu 
077000 /002333 

<nt(1r.,'o> 

<mac ro> 
<.IIi<1C 1'0> 
<m(1C 1'0> 

0770()(j /002 1,1,2 
()0211Un nO(lnOn 

<rna C ro-' 
O?!l432 ()?I,O(l() 

<: /fI.l C r'o 
[l1/1O()!) (J[)(I()i1I) 

<111,1(: rrl 
11(1311(111 

lOP APr-It 2.1(()~)/15/8l) U7/06/8711:56:19 
Bloc k: I COM QU(l I i fie I': I COM 

$1 r (A c-. n) · I f not suppressed 
.»»> ? 

S IOI{E DAr$WRBIl, DL@FC, R! DAt . Adj us t fllne t i on code 
SENDIF 

$ENDIF 

I :-: 1I 
A()DH[SS R!ED,DCB@DA,R!%DCBQ 
R!EH == H!OAt 
RKEHN ENQlI 
R = ACT DEf'-l 
P = NEX-I 

• St<1 rt DAL queue 
· DAL <1dd,'css 
· Put on queue 
· Ac t i V(l te D/~DEf'-1 
.Next request 

* ll(1ndle i Ileg<11 p(1rmneters in Cl request. 

PAHAMERR * 
SIORE DAH$PAR,Dt@RC,R!DAt 

PAHAM1 * 
1=0 
R = STATUS 
HELDAL R!DAt 

· " I ega I pa ramete r 

.Send StCltliS to MIOP 

.Release 10CClI DAL 

.««< ? 

.««< 

*******************************************************************~**** 
* IM$lRAN, IM$ABRr: Data Transfer or Abort request for TRANSFR * 
************************************************************************ 

$ELSEIF (R! IFC = IM$THAN),OR,(R! IFC = IM$A13RT) 
GEl R! IMP, TM@IOP,H!H1P .Target memory lOP 
$PUNTIF (A # R!%MYID),CODE=PT$DD49 
R = RLDAL .ReleClse MaS OAL 
I ::: n 
ADDHESS R!ED,TRA@QU,R!%rRANQ . TRANSFR request queue 
R!UI -:::- R![)AL .Mess<1ge to queue 
RkEHN ENQU .Put on queue 
A = D$TRANSF .TRANSF DEMON FLAG 
RkEHN DACT .Activate 
I = 1 

********MH~***~**************~****************************************** 
* IN$HESP, If'-I$ARSP: Data transfer or Abort transfer response * 
************************************************************************ 

PClge 619 
( 1 () ) 

ICOM.208 
Sir 

I COf>I. 2()9 
I cor·l. 2 1 0 

SENDlr 
I cor.,. 211 

SENDIF 
COM.212 
cor·1. 21 3 
COf>I.21It 
COM.215 
cor·l. 216 
cor·1. 21 7 
COf>l. 218 
cor·1. 219 
COf>I.220 
cor,1. 221 
cor-'.222 
cor-I. 223 
cor·I.224 
cor·l. 225 
C0f>1.226 
COf>1. 227 
COM.228 
Cor-I. 229 
cor·1. 230 
Cor-1. 231 
cor·1. 232 
C0f-1.233 
CON. 2 3L~ 
CON.235 
co,.,. 236 
cor-I. 237 
COf>1. 238 
cor-I. 239 
Cor-I.2/JO 
cor-I. 21,1 
cor-'.242 
cor·'.2/,3 
Cor·I.21,lt 
cor·1. 2 1,5 
Cor-'.246 



I cur,l 
()vPI'lny Ie: 

11111 
11;") 
113? 
1 1 y:> 
1 13 1 
11111 
1 1/() 

1 1'):) 
1 1 ')') 
1 1 ()~' 

11() 7 

11 /3 

1211? 
1;')(1/1 
1 ;!f) 7 
1211 
1215 
1')')" 

L (' r 

1??G 

1232 
123 /t 
1 ?~() 

123(; 
1 ZIt() 
1 ?I,'; 

1 ?') 1 
1 ?'») 

1;?'d 
12')11 
1 ?')() 

<' flIn (: I'() " 

<IIlClC to:" 

<flI;IC t'()~' 

IIi i(l()(1 /1)U;'II'~? 

11;'1 HI ,L' (I;' 1111 ') I, 
" nt,1 c: t ()" 

( ) 1 'I ( )( )( I / ( I ( Ill! HI I I () ? ? 11111, 
(11 3 (I :'( I ();' II/III 1 
1)30 1,/,1 ();'I,I,/,1 

<III,IC t'(» 

.' 111;1 (~ I () " 

'111;1<: to" 

''';!(, I ()'" 

nl)~)( )()I) (ltl(l()()(1 

<llItle [0> 

<'III:IC 10> 

<macto> 
"'II,IC 10> 
.'flIrt (~r 0" 

"In;) (: to" 

f)?()1n? ()?I'IH)(I 
<mel C ['0 > 
• rn;1 r: I'(J " 

() 7 IU\l1) /(I(l?'l)) 

/111,1<: r ():' 
"[WI C I () 

r I ! i () (J (I /IIII?) '; ) 
• m;tl:r ()" 

·m;1 c I'() 
II 7 I t l ( ) ( ) 11l();> \ )) 

111;1('1 fl', 

A 1'1-11 2. 1 ( () ') / 1 ') / 8 1 ) 
[3 I 0 c k : leo r" 

Ul/()()/al 11:~)():19 

Qllal ifiet': leOH 

SFISllF (H!lfC I'''SHESP),OH,(R!IIC I",$AHSP) 
GLI H! HIP, rN@IOP,R!H1P . filt'<jet memory lOP 
SpUNrl1 (A ',- H!%"lYIO),COD[c:::prSD()119 
f{.= RLOAL ./{ele;lse "10S DAL ,,! OJ R ~ f{! DAt . S;:1 ve D II{ ;1 dd r'e s s 
Gf I H!DAL, 1f{@HDL,H![)If{ .Or'iginating I-1DAL 
H!DCB ~ DCCB + R!CHAN - 0'20 .Ctl<lnnel tClble 

R!DCB ~ (H!DCI3) .DCB ,Iddl'ess 
GEl R!DONE.,If{@DON,R!DJ" .Get cOllnt of sectors moved 
GEl R!TOfAL,TR@rOT,R!OTR .lotClI # sector's to do 

-II Abort r rClnsfer' I'esponse. 

SIf (R! I rc = IM$AHSP) 

SIr (0 = R!rNC & 1) 

I -:c 0 

· I f Abo t't response 

· If w r it i ng 

ADDRESS R!f.O,DK@DLO,R!OCB .I)A\ queue 
RKlRN EOQU .IClke first entry 

.»»> 

.»»> 2 

SrUNTIF (R!E.H # R!OAL),COOE:::PISDD1f9 .f.1ust rnCltcll 
GET R!%Wl,OA@IFC,R!OAL .Interrwl fllnction code 
SIF (H!FNC = DAFSWBFR) .Write behind with fin(11 reply 

.»»> 3 
SIF (R!%W1 = IMSSTAT) .If eClrly StCltliS CllreClcly sent 

»»> Lf 

R!OS = R!OAL 
HKERN OOALGETA 

SENOIF 

.LOCClI DAL 
· Get Cln "10S OAt 

R -= STATUS .Send stCltllS 
SELSEIF (H!FNC OAFSWRBH) .Write behind 

SIr (R!%Hl # II-1SSTAT) .StClUIS not sent yet 

H ::: STAIUS 
SENOIF 

· Send it 

. ««< If 

.. »»> I~ 

SELSr 
. ««< II 

.Any other write fnc. 
R =- STATUS 

SENDI!' 
.Send st(1tllS 

P,l ge 62U 
(11 ) 

I COr·l. 2117 
I cur·l. (>1, a 
I cur·l, 2119 
I COHo 2,)1) 
ICOH.2')1 
ICOH.?')? 
I cor·l, 2')3 
1 CO"". cry/f 

I cor'l . 2') 'j 
I cur·l. 2')6 
I cor·l. 2') 1 
I cor·l, 2')8 
I COr·l. ?')9 
I cor·l. 2(1) 
I COr,1. ?61 

SIF 
I cor·l. 262 

S IF 
I cor·l, 26:3 
I eor,l. 261f 
I cor·l. 265 
I cor·l. 266 
I cor·l, 267 
ICOH.268 

S IF 
I Cor·l. 269 

SIF 
I eml. 211) 
I COH. 271 
Icml.272 

SEND IF 
Icm'.273 
I cor·l, 2 I It 
I cor·l, 275 

SIr 
I cor·l. 2 16 
I cor·l, 27 7 

SUWI r 
I cor-,. 278 
Icor·1.219 
Icor·'.2tW 



leOI-l 
Ovr I' I <1y I Cot-I 

12')6 <111(11; "0> 
1266 <lI1ilCI'O" 

126() <mClC 1'0> 

* 
1272 <lilaCI'D> 
I? 77 ':m(lc ro::-

13U3 00200() ()( )(I(lOO 

1305 <macl'o> 
1316 <II1CleI'O> 
1321 <macro> 
1323 <1l1<1cro> 
1326 <IlI(1C 1'0> 
1330 <1ll<lC r'o> 

* 
1330 <m!1Clo> 
1331 <rn~1 c 1'0> 

1335 <mClC 1'0> 
13112 <m(lero> 

1 311~) <m;'!rl'n> 

13
'
16 <rn<lrr()'> 

1355 0020U() ()()()UOU 
1357 \) 1 lOOI) /(l()2B3 
1361 <rna C I'U'> 
1361 <mctc 1'0> 

13 i5 /rn(l C I'() > 
111(13 fllilC r [):" 
11112 (l 70()1) /()()2352 
1111!1 IT! <1 C 1'0" 

ll121 n () 'I'!!) I)??'I?') n2
'
1'1'!() 

111211 m;lr r 0' 

lOP APHL 2.1(05/1')/87) Ul/06/8711:56:19 PClge 621 
Block: ICOM QUCtlifier: ICOM (12) 

REIDAL R!DAL 
SINDIF 

· He I ect se I OCCl I DAL 
.««< 3 

SlORE O,DKF@ER,R!DCB 
.««< 2 

.CleClr error recovery flClg 

HeiHiing from disk. 

SELSEIF (H!INC = DAFSHEAD) · If reClding frolT! disk 
Sir (H!DONE = R!TOTAL) · If request complete 

I = 0 
STOHE BPSDONE,DL@TDL,R!DAL .Data in CPU 
ADDRESS R!ED,DK@DLO,R!DCB .DAL queue 
RKEHN EDQU .lake off queue 
ADDRESS R!ED,DCB@DN,R!%DCBQ .DAL done queue 
HKERN ENQU • Put on quelle 

SENDIF 

Writing to disk. 

SELSE 
SIF (R!DONE:= 1) • Iff i rst response 

STORE IMSRESP,DA@IFC,R!DAL .();'ta in r~os 
SENDIF 

SIF (R!DONE = R!lOTAL) • If al I data in HOS 

.»»> 2 

.««< 2 

.»»> 2 

.««< 2 

.»»> 2 
SIF (R!FNC = DAFSWRBH),OR,(R!FNC == DAFSWBFR) 

.»»> 3 
I II 

1\ STATUS .Status to mainframe 
GET R!SEC,DL@SEC,R!DAL .Starting sector' 
GET R!IIED,DL@IIED,R!DAL .Starting heCld group 
GEl R!CYL,DL@CYL,R!DAL .Starting cyl inder 
GEl R! UN IT, DL@UNT , R! DAL . Un it numbe r 
R == LIMI TS .Get device limits 
GET R!%Wl,DL@TOT,R!DAL .Sectors total 
R!SEC = R!SEC + R!%Wl 
SUNIIL (R!SEC < R!SPT) .Calculate disk address 

SENDIF 
I Cor·l. 281 
I cor,1. 282 

Suml F 
ICOH.283 
I COH. 28 11 
ICOH.285 
ICOH.286 
I COl-I. 287 
I cor~. 288 

SIF 
I cor·l. 289 
I cor,1. 290 
I Cor·l. 291 
I cor·1. 292 
I cor·1. 293 
I cor·1. 294 
I cor-I. 295 

SENOIF 
I cor·1. 296 
I cor·1. 297 
ICOI-I.298 
I CO~1. 299 
I cor~. 3UO 

SIF 
ICor·I.3Cll 
I cor~. 302 

SENDIF 
I cor·1. 303 

SIF 
ICOH.304 

SIF 
I cor·1. 3()5 
I cor-I. 3U6 
I cor·l. 307 
I cor·1. 308 
Icor·1. 31)9 
IC0f.1.31U 
I cor·1. 311 
I cor·1. 312 
ICO"'.313 
I cor-I. 314 



ICOl'1 
OVP rillY Ie 

111;' 7 
l1U2 
11133 

llU(l 
111 II() 
111111 

llt l ll 
111 II? 
11 I 'j r; 
11. 7 1 
1416 
1511 
151 ? 

1')12 

1 ~) 12 

1512 
1522 

1524 
1532 
1535 
1 ';,:} r) 

1 r; 'I 1 
15

'
1:) 

15 1111 
1 r)II() 

1 'jll() 
1 ~) 'j I I 

1 ~) r; i 
1 ')(1 11 

!l2UI111(1 ()?3 11(1It (1?llltllO 
(1?()113 7 

"J\1;1r.1 ()" 

01 ()()()(I (J~)IIII) 7 
026 1136 

<m,le 10" 

<,IIl;:lC 10' 

<,ll1ilCI(» 
<,nt8 C 1(1) 

<nwel'o> 
<lll,lC 1'0" 

003UUfl 
/llIilC Ill" 

< 111<1 C 10:-' 

<m,le 10" 

<1[I,le 1'0'" 

n 77(I()(J /002 1132 

<llIile 1'0> 

<JI1(1C 1'0' 

·'IlI,tf'I'()· 

() nU()I) /()(l2')()6 

<Illite I'C» 

() 7 1 (l()(l /()(I?IIII? 
,'ntll C I'll '. 

<rn;tCI'o> 
"'mlle I ():-

'ID;lCI'O" 

(I(I?()(I(I (l()()fll)(1 

APt·1L 2. 1 (()~)/ 1 S/8 7 ) 
Block: ICOM 

01/06/8111:')0:19 
Qua I i fie r : I COl" 

H!SLC = R!SlC - I~!SPT .L)(~cl'ern(~rlt 

H!HEO =-= R!HEO + 1 .Next tnlck 
SIF (A:: R!TPC) .If Plld of cylinder 

R!HFlJ () 
H!CYL -= R!CYL + 1 

SfNOlr 

SFNDll L 

.Hasct 

.Next cyl inder 

PUT R!S[C,DI<@HAS,H!DCB .SilVU ending sector' 
PUT R!II[[),DI\@f{AH,H!DCB .Hc<1d group 
PilI H!CYL ,DK@HAC,R!DCB .Cyl inder 
PUT R!UNIT,OK@RAU,R!OCB .Unit number 
Ie 1 

SENDIF 

S[NDIF 

SENOIF 

RELDAL H!DTR 
R = ACT DEr., 

.Relellse loelll DTR 

.Activate disk demon 

. »»> II 

. ««< II 

.««< 3 

.««< 2 

.««< 

*************************~***************~***************************~~* 
* IMSSrAl: Send stlltliS to rn<l infl'ame * 
************************************************************************ 

SELSEIF (R! IFC = IMSSTAT) 

STAT * 
SpUNTlr (R!%I'1YID # NIOP),CODF:=PTSDDI19 

Sir (R! 101' ~ R!%MYID) 

R -= RELBr"OAL 
SELSE 

R = RLDAL 
SENDlr 

GET R!%Wl,DL@UNS,R!OAL 
Sir (A # 1) 

. If I'10S DAL be long s to t.h is lOP 
.»»> 1 

.Relellse it 

.Ask owner to release it 

.««< 
.Number physical Llnits 
.If striped disk response 

.»»> 
srORE AN$BORSP,OA@IFC,R!OAL .Code for Ar-1SG 
1-=0 

P;:l ge 622 
( 13 ) 

I COI·l. 315 
I cor·l, 310 
ICOH.317 

Sir 
I COl·'. 31 H 
I COI·l, 3 1 <J 
I cor·l, 3?() 

$ENDlf 
I cor·,. 3;> 1 
I COl-I. 322 
I COI·l. 323 
ICO"'.321~ 
ICOI·1.325 
I cor·l. 326 
I cor-, . 32 7 

SENDIF 
I COI·l, 328 

SENDIF 
I cal·'. 329 

S[NO I r 
I cor·1. 33(1 
I cor·" 331 
I cor·" 332 
I cor·1. 333 
I cal·" 33/1 
I cor·,. 335 
I COI·l, 336 
I cor·" 337 
I COl·'. 338 
I Cor·l. 339 
I cor·" 3/1C) 

SIF 
I cor·l, 3/1 1 
I cal·'. 3/~2 
I cor·" 3/13 
I COl". 3/ll~ 

SEIWI F 
I cor·l, 3115 
I COHo 3116 

Sir 
I cor·l. 34 7 
I cor·" 3118 



ICOM 
Ovpr'l<lY leaH 

1566 
1571 
1573 
157') 
1577 
1601 
1602 
1 (:iol, 

16111, 

1610 
161 LI 

1611, 
1621 
1626 
1633 
16110 
1650 
1652 
165 L, 
16~)6 

16~> 7 
1666 
1671 

1673 
17f11l 
17115 
17111 

1711, 
1 716 
1I?() 

n l'lUUO looonoo 
02CH13? 021j(1()(1 

qnllC 1'0> 
(J 1'1000 Inn( )()()() 

<nlll c ro~> 
003(l()() 
Ol')U()(1 IO(JOO17 

<m;:, C "0 > 

<!TIlle 1'0> 

<mac ,'0> 
<m(lcro> 

<mClcro> 
<rn(lC "0> 
<!TIClcro> 
<macro> 
<!TI<lCI'O> 

002000 OOUOOO 
020

'
t 32 02'10110 

<mClcro> 
(I03(lnn 

<ilia C "0> 
<macro> 

o770nn InO;?L,I,2 

<mClCl'O> 
,111,1(: rr)' 

01()nl!J III ;'ll()'l 
(11 (H) ,HI r I II I, (I() 2 
021,1,1,5 
() If)()() 1 (121, 'I"~ 7 
0201132 U21, '15[1 
Cl?()I,,> 1 O?I,I,')l 

021HlOO 

(12 111,53 
1)131)01 

lOP AI'HL 2.1(W>/15/87) 07/116/8111:56:19 PClge (j23 
R I oc I~ : I COM Qlla I i fie 1': I COM ( 111 ) 

R!DZ = MIMDALQ 
R!DY 0:: R!DAL 
Rh.EI\N "PUT 
A = DSAMSG 
RKERN DACT 
I = 1 
P = NEXT 

SENDIF 

$Ir (R! lOP = R!%MYID) 

fLOSUB 1,CPI@OP,R!%LSPI 
$ENDIF 

.AMSG queue 

.OAL add ress 

.Queue it 

.At-ISG descI'iptor 

.Activate it 

.««< 1 
· If DAL originated in this lOP 

.»»> 1 
.Adjust disk request population 

.««< 1 
GEl R!%h'l,DA@SIO,H!OAL .SWClp DID and SID 
GET R!%W2,DA@DIO,R!OAL 
PlH R! %W 1 , OA@O I 0, R! OAL 
PUT R!%h'2,OA@SIO,R!DAL 
STORE RllSDISK,OA@SIL,R!OAL .Set source 'A' packet 
I = 0 
R!OY = R!DAL .OAL address 
RKERN IOALSNO .Send 
I = 1 

************************************************************************ 
* IM$ERRR: Send error packet to CPU * 
************************************************************************ 

* 

$ELSl I r (R! I rc = I twI$ERRR) 
$PUNfIF (R!%twlYIO # twlIOP),COOE=PT$0049 
R = RLOAL .Release twlOS OAL 

Bui Id OAL's containing error info. 

GET R!MOSU,Ol@BMO,R!OAL 
GEl R!MOSL,OL@BM1,R!OAL 
H! OF r -= OA@@UI + 11 
R!LENO =: DA@@LE > 2 - 1 

R scn -::- 1 
H SCI R! OAL 
R SC2 R!MOSU 

· "10S Cldd ress of error info 

.Offset to st<lrt of info 

.Words of info per OAL 

· In it i <ll i ze 
.First link 

ICOM.349 
I cot-1. 350 
I cor·1. 351 
ICOt-l.3')2 
I cor·1. 353 
I cor·1. 3 51~ 
I co,.,. 355 
I cor'l. 356 

SENDIF 
ICot-1. 357 

SIF 
I CO'1. 3)8 
I cor1. 359 

SENOIF 
CON.360 
cor·l. 361 
cor·,. 362 
cor·1. 363 
COHo 361~ 
cor'l. 365 
COH.366 
COt-l. 361 
CON.368 
cor'I.369 
cor·l. 370 
CO~l. 371 
cor·1. 372 
cor'l. 373 
CO"'. 3 7'~ 
CO,·1. 375 
CON.376 
COt-I. 377 
cor·1. 378 
Cot-I. 379 
cor·1. 380 
cor·1. 381 
Cor'I.382 
cor·1. 383 

I CO,.,. 38 11 
I cor·l. 385 
I COt-I. 386 



Il'Uf.! 
OVP I' I ;'y ICC 

1 I') ') (12()lIC)I) ();' 1I1I f)? 

1 121\ <1Il;re 1'0> 

1 73? "'-1II;rel ()" 

1 7:17 ()?()/16() (If)ll()l() ()211116~ 

1 f/I? ()2()llb(' () 1 1 .~ 1 1 ()?IILI()6 
1711 ') <IT1,)e 10' 

1 7~? <,lll,leIO" 
1 f() 1 ':III('lC 1'0> 

1 1/1 'illiler ()" 

1 77L\ CJ3()/13? ( );'/1 11117 
1 17(i <111(1(: ro" 
2()()1 U2()lllll U;:>IIII ~)!I 
2()(J3 (I3() 1I1I f ()~) 1,111, i 
2 ()() ') <[ll,lCrO" 

2()15 <rn;l C I n'> 
2() 1 () fli(l11? 
2()17 < m<l (~ I'()" 

2( J 1 7 <11I;lcnJ" 
2()32 <..1II<le 1'0> 

2 () r).3 <lllllC 1'0> 

2U63 <11l<lC 1'0> 

2C176 <,l1lile 1'0> 

2111 <fl);::IC 1'0'> 

21 (111 <111;IC I ()" 
2132 <m<lC 1'0'> 

21ll~ <f1I;lcro> 

216() <1I1i1 C 10' 

21 (i') (J?Cl I15
'
1 (13'1 LI')I) 

2167 ();~()/I ':,11 ()?'I'I r)l) 
21 11 11 (1() I11I1 
21 72 'ITI;~ r I ()', 

* 
21 13 ()IJ?llI)l) I II) III I( 111 
21 i ') I) 3( III 3? 11;' '11I'1 1 
21 17 " HI;) C II I 

;~?() 1 (J2( )11 111 ()?11I)()(1 
?2U3 (13 (llill j' I 1?111111 T 
??(Jr) ,'III;lC r I)" 

P 1\ I'H L ? 1 ( () I) / 1 5/8 1 ) U 1 / () 6/8 7 1 1 : 'j 6: 1 9 
Bloc k: I CON QII(l I i fie 1': I CO,..1 

IU SC3 - H! MOSL 
GEr R!MSG,DI\@DIU,R!DI\L 
Gf 1 R! SUB, DI @S( q, I{! Dl\l 
R! D 11\ H! SlH3 > D' 8 
R! SUB '= IU SUB & 0',311 
GEl R!T01I\L,DI~IOT,R!DI\L 
SUNIIL (R!SCU = R!TOTI\L + 

G~ fDAL R!DIR 
Sir (A#O) 

R! scn = (R! [)AL ) 
SUNIIL (R!SCO = 0) 

H!OIH '" H!SCU 
n! seu cc (R! SC() ) 
[{fLOI\L H!D1R 

SENDTIL 
P ,- I~ELBMBUF 

SIND I r 

· I (l S I, I [) 
· HP.qllf!St IIl1l11tH'!r' or' err'or SllhLypP. 
.Upper hytu 
.1 (lWPI' hyLP 
· Nlllllue I' 0 r ()I\L' s needed 

1) .SlIi Id error DI\L's 
· Gel (l Dl\t 

.First ()I\L 
· Un til ;r I I r'e I e(l sed 
.S;rve cHidl'ess 
· PoinLer to next 
.Rele(lse 

»»> 

.Rele(lse r'10S disk buffer 

««< 
c U AI~ S T A In = H ! D I R , CO U N T = R ! 0 F F . C I e (l r he (l d e r 
""OSI{ R!SC2,R!SC3,H!DIf{+I\!Ofl ,H!LEN() .He(ld in error info 
STOHE HQSFRRR,OI\@SIL,R!DTR .Sollrce ID 
pur R!"'ISG,DA@SIU,R!DTR . TClsk ID 
PUT R!DII\,DE@HQN,H!DTH .Request number upper byte 
PUT R!SlIB,DE@fVP,H!DTH . Lower' byte, or error' subtype 
srOHE HqSCPU,DI\@DIO,R!DTH .Destination 
pur FUSCO,OE@SEQ,R!D1H .Sequence nllmber of this DI\L 
PUT R!lOfAL,OE@TOT,R!DTR . Total DI\L's in mess(lge 
DADD R!SC2,R!SC3,R!LENO .Next MOS info 
(R!SC1) = R!OTR .Link 
R! SCl R! OTH 
H!scn = R!SCn + 1 

SENDTIL 

Send DI\L's to the CPU. 

I = () 
R! SCU -:- (In DAL) 
SUN! IL (R!SCO -:- 0) 

H!DV -::c H!SCO 
H! sell = (f{! SC() ) 
RKERN IDALSND 

· , i r's t DAt 
.Until (lll snnt 
.DAL (lddress 
· Nex t DI\I 
· Send 

p(l~e 62 11 
(15 ) 

I cor·l. 3B 1 
I cor,1. 388 
I cor·l. 3B9 
I cor'1. 39U 
I cor". 391 
I cor,1. 392 
I cor·1. 393 
I Cor·l. 3()11 
I cor-I. 3 ')~) 

Sir 
I cor·,. 396 
I cor". 391 
I COI'1. 398 
I cor·1. 399 
I cor·1. LII)I) 
I cor·,. 4() 1 
I cor·I. III)2 
I cor·1. III).) 

S[NDlf 
I cor·l. LIIIII 
I cor·1. I til 5 
I cor·1. 11()6 
I cor·1. II II 1 
I con. LI()8 

I cor·1. 1~()9 
COH.lllll 
cor'I.1111 
cor·1. 412 
cor·l. 1113 
cor·,. Lll L~ 
cor'l. LI15 
Cor·1. LI16 
Cor·l. I~ 17 
cor·l. I~ 18 
Cor·l. LI19 
cor". 1120 
cor·,.II?l 
cor·,. 11;'2 
cor·,. LI23 
cor·,. LI21l 
cor·1. 1125 
cor·l. L~26 



ICOr.1 
Ove r' I <1 Y I COM 

2207 
2210 
2210 
2215 
2217 
2221 
2223 
2225 
2227 
2231 

2257 
226~ 
2267 
2270 
2275 
2302 
2316 

2326 
2327 
2331 

2331 

<rn<1C I'n'> 

<milcro> 
002000 OUOOOO 
02(1LI32 02LI()()n 

<macro> 
<macro> 

02n~3'1 02 /100n 
<macro> 
<mac 1'0> 

<macro> 
0722 /10 

<Ill<lC 1'0> 

<mac r'o> 
<mac 1'0> 

072153 
<[fIelC 1'0> 
<mac 1'0> 
<melC 1'0> 
.-:"mflC r'o-" 

<macro> 
<macr'o> 
<mflcro> 

RELBMBUF .K-

lOP A P r.1 L 2. 1 ( U~) / 1 5/8 1 ) 
Block: ICOM 

07/06/87 11:56: 19 
Qua I i fie r': I COM 

$ENDTIL 

STOHE IM$HLBF,OA@IFC,R!DAL 
I = () 
R!DS -= H!OAL 
RI<ERN DOALGETA 
RI<ERN DSlIM 
ru E I = R! lOP 
RKERN EMSGIOP 
RELDAL R!OAL 

.ReIH<'lSe r.l0S disk buffer 

.OAL <1ddress 

.Get <1n MOS OAL 

.Write to MOS 
• T<1 rget lOP 
· Send 
.Release IOCell OAL 

**********11-****11-******************************************************** 
* IM$RLOL~ Release MOS OAL * 
****************************-******************************************* 

$ELSE I r (R! I FC = IM$RLOL) 
R = RELBMOAL 
RELOAL R!OAL 

· I f request to re lease MOS 
.Release the MOS OAL 
.Release local OAL 

************************************************************************ 
* IM$RLBF: Release MOS disk buffer * 
************************************************************************ 

$ELSE IF (R! I FC = I M$RLBF) 
$PUNTlr (R!%MYIO = MIOP),COOE=PT$DO~9 
R = RLOAL .Release MOS OAL 
GET R!MOSU,OL@BI-10,R!OAL .MOS buffer address 
GET R!MOSL,OL@BM1,R!OAL 
MPUl R!MOSU,R!MOSL .Helease 
RELDAL R!DAL .Release IOCell OAL 

************************************************************************ 
* All other function codes are illegal * 
********11-*************************************************************** 

$ELSE 
$PUNfIF COOE=PT$0049 

$ENOIF 

P -= NEXT 
.««< 0 

.Next message 

Page 625 
( 16 ) 

I COM. 1127 
I cor·1. 1128 
I COt-I. '129 
I cor·1. LI3 0 
I cor·1. 1131 
I cor,1. 1132 
I cor,1. LI3 3 
I Cor·l. L13~ 
I cor·1. 1135 
I Cor·l. 1136 
I cor'1. 1137 
I COM. LI38 
I cor·1. 1139 
I CO/·l. 4110 
ICOH. '1 /11 
I cor·l. LII12 
I CO/-1.1143 

cO/·1. '1
'
/'1 

Cor·l.4LI5 
CO,.,. LILI6 
Cor·I.11/17 
C0l-1.4LI8 
cor.,. 11 119 
COt-I. LI50 
CO,.,. /151 
cor·1. 1152 
cor·1. 453 
cor-I. 1154 
CO/·1. 455 
CO/·1. 1156 
CO/-I, 457 
Cor·I.458 
cor-I. 459 
COl-I. 1160 
CO/-'./161 
CO/-'.1162 
cor-, .1163 
Cor·l.464 

$ENOIF 
I Cot-,. LI65 



I CO~1 
nVPI'lny I( 

2333 
2333 
2340 
23LI? 
2 3L~/~ 
2:F) 1 

2352 
23~)2 
? ') ') 7 

23()() 

23711 
2175 
?11f} ) 

<11I(1C 1'0" 

(l2lJ4 32 O?II( Inn 
<rTI<lC 1'0> 

<macro" 
()01(J1l1l 

<"'(le 10> 
<~fIICl C r 0> 

<,111,1 C rn'~ 

<-nI(H~ 10> 

'1II~l(~ to--' 

<rn(lC r 0" 

A 1'1'11 ? 1 ( 0") / 1 r) / 8 f ) 
E3lock: ICOM 

()f/()()/81 11 :')(): 19 
Qll<l I if i e 1': I Cor-1 

~****************************************************~***********~*****~ 
* SUBROUTINES * 
*************************************************~********************** 

************************************************************************ 
* * 
* 
* 
* 
* 

SlAlllS: 

Fntry: 

Send statlls to MIOP. 

H![)AL = OAL ,Hidress 

* 
* 
'* 
* 

************************************************************************ 

STATUS * 
SIORE It-l$STAT,DA@IFC,R!DAL 
H!DS = R!DAL 
HI\ERN Dt-IGA 
SrORE O,DL@ERC,R!DAL 
EX 11 

.StCltus to IIlClinfr(lme 
· DAt Cldd ress 
· Send to "110P 
.CleClr errcount for next reply 

************************************************************************ 
* * 
* LI"111S: Get device confiqurCltion lim its. * 
* * 
* Ent ry: H!DCB DCB add ress * 
* R!SllB DAL subrunction code * 
* *" 
* Ex it: R!CPD Cylinders pe I' disk * 
* R!TPC Tracks pe I' cylinder * 
* R!SPT Secto rs per track * 
* * 
************************************************************************ 

LIMIlS * 
GET R!%W1,DK@DPT,R!DCB .Device parameter tClble 
Sir (H!Sl)E3 =- DASSID),OR,(R!SUB = DASSAf3S) .If absolute mode 

GET R!SPT,DP@ASE,R!%W1 
SrLSE 

GET R!SPT,DP@DSE,R!%W1 
SENDI f 

GET R!TPC,OK@TPC,R!DCB 

.»»> () 
.Absolute sectors/track 

.Default sectors/track 

.««< 0 
· T t' Cl c k s / c Y lin de r 

P(lge 6?6 
( 17) 

I cor·I.1167 
cor·l.116B 
COf.1. 1169 
cor·I.11 {() 
COl-I. [I 7 1 
Cml.1112 
COr·I.1113 
cml. 1171\ 
cor·l. 1175 
COr·l.[176 
COHo I~ 7 7 
COr·I.1178 
COr·I. 1179 
COr·I.118U 

leOr·l.1181 
COI·,.lle2 
cor·,.1183 
COH.118 1\ 
COH.LI85 
cor·,. 1186 
cor·1. 118 7 
Cor·I.488 
cor·1. 1189 
cor·, .119U 
cor-,. 1191 
cor'I.1192 
COl-I. 119 3 
COH.494 
cor-I. 495 
cot-1. 496 
COH ./197 
cor·I.1198 

I cor·1. 499 
I cor·l. son 
I cor·l. so 1 

$IF 
I cor·1. S02 
Icor·1.S(}3 
I cor·,. SUII 
I cor·1. S()5 

SENDlr 
I cor·l. S()6 



I carll 
O,,'e 1'1 "y I COl'1 

2111 ? 

21t16 
21123 
2112~ 
2431 

2 1132 
21.32 
21'3~ 
2 1136 
2 11!H) 
21~lll 

211112 
211112 
211/'5 
2

'
.63 

21170 
21112 
2117 11 
2 1.76 
?,)nn 

</TIlle to> 
<m;'l C ro> 
<mClcro> 
<nlilCro> 

O()10(lO 

Oll~!C)(Jl) llUOOOll 
02()I,lll ()211fl00 

<m(1cro> 
(JUJU()!) 

nOl0nO 

fll l l(I()() /(\fJ{I()()() n?lllt23 
<1I1(lCI u> 
<m;Icro" 

002000 (lU(H)()() 
()2()1123 (12 110()() 
n 1 U(I(ll n2 111ln(l 

<maClo> 
02(111 ~II ()?/1l )fIO 

lOP Af'ML 2.1(U~/15/81) Ul/U6/8111:'jo:19 

SIF (R!DIA '" 1) 

(;[1 R!CPD,DP@ACY,R!%Wl 
SELSE 

GET R!CPD,DP@DCY,R!%Wl 
SENDlr 

EXIT 

Block: I COM Qua I if i e 1': I COl'l 

.If diagnostic r'eqllest 
»»> n 

.Absolute cyl imiers/disk 

.Default cyl inders/disk 

.««< 0 

**********************************~************************************* 

* * 
* 
* 
* 
* 

ACTDFM: 

Entry: 

Pllts the DCB on queue for DIIDEI'1. 

R!DCB ~ DCB address 

* 
* 
* 
* 

~*********************************************************************** 

ACTDEM * 
I := 0 
R!DT =- R!DCB · DCB add r'ess 
RKERN OltACr · Ac t iva te DltDEM 
I -= 1 
EXIT 

************************************************************************ 
* * * RlDAL: Send message to another lOP to release an * 
* NOS DAL. * 
* -/4, 

* 
Entry: R!DAL = DAL address 

* 
* 
* 

************************************************************************ 

RL[)AL * 
R!%Wl -=- Ir.,OAL 
COpy R!DAL,H!%Wl,DA@@LH 
STORE IMSRLDL,DA@IFC,R!%W1 
1=0 
R!DS = R!%W1 
IU CE '" 1 
RKEHN DALWHI 
R![I =- R! lOP 

.Use immediate DAL 

.Copy heClder 

.Set request code 

· DAL add ress 
.Wor'cis to 'Wri te 
.Write it 
.Who to send it to 

P(lge 627 
(18 ) 

I cor·1. ') () 7 
SIF 

I cor.,. 5()8 
Icor".5()9 
I ccm. 510 
I cor·1. 5 1 1 

SLND I r 
I cor-" 512 
ICOH.513 
I cor,,, 5 lit 
I cor·" 515 
I Cor-I. ) 16 
I cor-l, 517 
I cor·" 518 
I cor·" 519 
I cor.,. 52U 
I cor·l, 521 
I cor·" 522 
cor·1.523 
cor·l, 521t 
cor·l, 525 
cor·l, 526 
cor·l, 527 
COr-t.528 
CO,.,. 529 
cor·,. 530 
cor·l, 531 
cor·l, 532 
cor·l, 533 
cor·1. 534 
cor·1. 535 
cor·l, 536 
cor·1. 5 J 7 
COf.1. 538 
C0l-1.539 
COH.5 IJU 
COH.5 111 
COH.5 112 
cor·1.5 Id 
cor·l, 5 114 
Cor,1. 5115 
Cor·l.546 



ICOH 
Ovel'l ;lY I CI 

?5()~) 

25U LI 
?I)(l'j 

25()6 
251)6 
2510 
?r) 12 
2511' 
2 r)?I~ 
2526 
?rj?7 

<,mol C I ()~' 

U03UU(1 
(lOl(l(l() 

U021lUU nOOOOll 
I) 1 oun 1 n7 11lHH) 

<lTltlCI()'> 

<rn,l C 10 > 
<m:lC 1'0' 

nu30uo 
nnl()!)() 

RkEHN It-lSGIOP 
I = 1 
EXIT 

W APt-II 7,1(()~)/1')/81) 
I f3 I oc k: I COM 

.Send it 

U 1 / u 6 / 8 1 1 1 : ~) (): 1 <) 
QlI(1lifier: Icor" 

**********************************************************"***"*******"* 
* * * RELBt-1DAL: Rele8se MOS OAL for request. * 
* 
* 
* 

Entry: H!DAL = UAL cl(lejl'ess 
* 
* 
* 

********************"********************************************"****** 

RELBt<1DAL * 
I =c U 
R!CA -:- 1 
GE 1 R! CB, DA@lHO, R! OAL 
GLI H!CC,DA@UL1,H!DAL 
RkEr{N PUl DAL 
I -= 1 
EX 11 
END 

. Re I e8 se the t-l0S [)AL 

Pcll.JC h?8 
( 19) 

COl-I. ')11 1 
cor·1. 511S 
cor·1. 511<) 
cor,1. ')5(1 
em1.')')' 
COr-1. '>'>7 
Cor-I. ,)')'3 
Cor-I. ~)511 
COr-1. ')r)f) 

cor-1. 556 
cor-I. I),) 7 
cor-I. S':>s 
cor-I. 5 'j 9 
COH.561l 
cor-1. 56 , 
COl-1. 562 
cor-1. ')63 
cor-I. ~)61~ 
COl-I. 565 
cor·I.566 
COI'-1. 567 



I cor", lOP AI'ML 2.1(05/15/87) 07/06/81 11: 56: 19 PClge 629 
(2()) 

nx '7,;B 1 : L, D 7 : 7 B 7 : 8 B 7: II, B 7: 18 B 7:25 B 7:27 B 7:35 B 
7:38 B 7: 1,1 B 8: 7 B 8: 11 B 8: 16 B 8:31 B 9: 2 B 9' 5 B 
9: 11 B 9: 13 B 9: 16 B 9: 19 B 9: L,l B 10: 2 B 10: 12 B 10: 13 R 

1():21 B lU:28 B 10: 31 B 1 1 : 2 B 11 : 5 B 11: 33 B 11 : 37 B 11 : I~ 1 B 
12: 3L, B 12:39 B 13:22 B 13:28 B 13: 33 B 13:35 B 14 : 7 B 11~: 29 B 
II, : 31 B 15: 7 B 15: 10 B 15: 12 B 16: IIU B 

ox %DCHQ 3: 19 D 11l: 9 12: 16 
ox %LX 5:25 0 5:25 5:29 0 5:29 6: 17 0 6: 17 1(J:22 D lU:22 

12: 2 [) 12: 2 13:21 [) 13: 21 15: 8 () 15 : 8 15: 15 D 15: 15 
15:21 D 15: 21 16: 10 0 16: 10 16: 18 0 16: 18 16:29 D 16:29 
16:30 0 16:30 

10 %(~BI NUt-' $APTEXT 2: 10 F 2: 10 
"00 %GBLHEG $APTEXT 2: 10 

n ~,KEHNrL $APfEXl 5: 17 D 5: 17 B 5:34 0 5:34 B 5:38 D 5:38 B 10: 11 D 1 (): 1 1 B 
10: 35 D 10:35 B 10: 37 [) 10:37 B 11: 22 D 11: 22 B 11 : 30 [) 1 1 : 3 (l B 
12: 15 [) 12: 15 B 12: 17 [) 12: 1 7 B 11. : 3 D II, : 3 B 14 : 5 [) 11, : 5 B 
11~: 22 0 14:22 B 15: L.2 0 15: 1~2 B 16 : 6 0 16 : 6 B 16 : 7 D 16 : 7 B 
16 : 9 0 16: 9 B 17: 16 0 17: 16 B 18:21 0 18:21 B 18: 1,1 0 18: L. 1 B 
19 : 1 D 19 : 1 B 19: 18 0 19: 18 B 

OX %LSP I 3:21 0 1 L,: 12 
OX %HYID 3:20 0 7 : 8 10:30 1 1 : I~ 13:29 13:32 14: 11 11. : 3 (J 

16:25 
ox %PUNT 5: It 0 5: 4 5:35 0 5:35 10:30 D 10: 30 11 : L~ D 11: L, 

11: 23 D 11 : 23 13:29 0 13:29 11.: 30 0 14:30 16:25 0 16:25 
16:37 0 16:37 

ox % rr~ 1 6:33 0 6:33 
(IX %TR2 6:33 [) 6: 33 
OX %TR3 6:33 0 6:33 
ox % r R'. 6:33 0 6:33 
ox %TR5 6:33 0 6:33 
ox %JRAC 6:33 D 6:33 
OX %IHANQ 3:22 0 10:33 
OX ~0TVN f 6:33 0 6:33 

1,2 Ar·l$BDRS P $APTEXT 13: I~ 1 
,.., 

Brs()or~[ $APTEXT 12: 13 C-

UX CA 3 : I~ 1 0 19: 15 
ox CB 3: 't2 () 19: 16 
ox CC I,: 1 [) 19: 17 
0'>\ CE I,: 2 0 18: ItO 

20 CI' I@[)P(FN $AP1EXT lIt: 12 F 
12 CP 1@[)f'~)P $APTEXf 14: 12 F 11,: 12 

()X ()S!\HS(~ 3:23 0 ". : 4 



I 

I 
I r 
I 
i 

I cor'1 

(IX 
(J\ 

1()(1(J 
() )< 

311 
111 
?(I 
1CJ 
n 

111 
1!l 

() 

?O 
;! 
IJ 

?O 
1 
() 

?(l 

(1 

10 
?O 
11 

() 

177 
1() 
11 
1!J 

1 1111 nu 
317 

10 
11 

IJ 
flV' 

1 
(i 

lit 
? 

uS I cor·, 
nSTI\ANSI 
[)/I $\/1'5 SAI'TFXT 
D11ACI 
f)A(:,(,ll I $APlEXT 
!lAl:\?11l $ArIEXT 
D/\(:'[) I DeN $APTEXT 
DAQ[)ID@P SAPIFXT 
DAQDII1QS SAP1EXl 
lJN:>() 11J(:)N $APTEXT 
[Jr.J}!) I U@P $APTEXT 
UAC'DIIJ(?S $AP I EX I 
DAO() I (lQN $APILXT 
UAel11 u@P $AI'ILXl 
DtI(:,lJlflQS $AP r ~Xl 
[JAG'DI I@N $APTEXT 
DA(:'[) I 1 @P $APIEXT 
DAC!lL1QS $APTEXT 
[lIV;) I f C(~N $APT EX r 

DN~I.CC"I' $APIEXT 

DN~ II ces $AP1EXT 

DAQL[ tW\1 $APTEXT 
lJAG;5ID@N $APTEXT 
DAQSID@P $APrEXT 
LJA<l'SI[)@S $APTEXT 
DAOS It@r·1 $APTEXT 
[lAGS II @N $APrEXT 
();\.QS II @P $APTExr 
()A(~S I I @S $APnXT 
[)AQS II @X $APTEXT 
01\(; S I lJG'r·, $APnXT 
D/\QS I"QN $APTEXT 
DI\QS Ilj(]P $AP I [Xl 
!lAC'S ILV"S $APTEXT 
!lACl 
[)A I SIU I\LJ $AP I EX T 
DAf $\JB r J{ $APTEXT 
[)AI S\/IUlIl $APTEXT 
!lAI ~\m I I $APlrXT 

3: 211 D r): 16 
3:2') D 1U: 36 
9: 311 
3: 31t 0 18:? 1 

1 II: 38 
111: 3 1 1B: 36 
111: 16 111: 16 
111: 16 11,: 16 
111: 16 lIt: 16 
15 : 2 15 : 2 
15 : 2 r 1 ~) : 2 
1 ~) : 2 15: 2 
19: 16 19: 16 
19: 16 19: 16 
19: 16 19: 16 
19: 17 19: 17 
19: 17 F 19: 17 
19: 17 19: 17 
6: 18 6: 18 

18:37 F 
6: 18 r 6: 18 

16: 3 F 16: 3 
6: 18 6: 18 

18: 37 F 
6: 17 

111: 15 111: 15 
111: 15 F 111: 15 
111: 15 p, : 15 
111: 19 F 15:22 
111: 19 F 15:22 
14: 19 F 14: 19 
111: 19 F 15:22 
11~ : 19 15:22 
15:23 
15:23 F 15:23 
15:23 r 15:23 
15:23 F 15:23 
3:26 0 10: 37 

12: 9 
11: 26 12:32 
10: 3 11 : 3 'I 
9: ,,1 

01' Al'r'1l ~). 1 ( 0') / 1 ') / 8 7 ) Ul/u6/87 11: '.>6: 19 I';HjC 63U 
I (21 ) 

D 18:21 

r 1/,: 17 r 1~): 26 
14: 17 F lIt: 1 1 15:26 F 15:26 

F 1 /, : 17 F 15:26 F 
r 

F 
F 

f 
r 

F 
F 11 : 21t 11: 211 r 12:26 13: 111 F 16 : 3 F 1 1 : 111 r 

11: 21, F 11: 211 12 26 F 12 26 13: III F 1 3 : I~ 1 
1 7: 1/1 F 17: ]It 18 37 r 18 3 -1 

F 11: 24 11 : 21t F 12 26 F 13 41 F 16: 3 F 17: lit r 

F 111: 18 F 
14: 18 F 1 'I: 18 

F 14: 18 F 
r 
F 

15:22 15:22 

0 10:37 111 : 5 0 1 'I : 5 

12:32 



I cor-, lOP APML 2.1(U~)/15/87) Of/06/8l 11: 56: 19 P<lge 631 
(22) 

OX fJ/I,lHHI 3:27 D 18:ln D 18: I~ 1 
21 DAI,$IWO $APTEXT 7:24 
20 DAfI$I'/\R $APTEXT 1 (): 18 

'2 DAS$!\£3S $APrEXT 17:36 
DAS$I[) $APTEXr 17: 36 

'-J DCB@D/\(~P $APIEXr 10: 9 <-

II DCBO[HIOP $APTEXT 12: 16 
UX DCCB 3:28 D 7:32 1 1 : 8 
1)'<. DDALGLfA 11: 30 D 11:30 16 : 6 D 16: 6 

377 UE@RQNOH $APIEXT 15: 2/1 
10 Dr@l~qN@N $APTEXT 15: 2/1 F 15: 21~ 
12 DlGI\QN@P $APTEXT 15: 21~ F 15: 2/1 

0 DUSlR[m@S $APTEXT 15: 2/1 F 15: 2/1 
377 IJE@SIQGH $APTEXT 15:27 

10 DE@SEQ@N $APfEXT 15:27 F 
12 DE@SEQCqP $APTEXT 15:27 F 15:27 
11) D[@SEQ@S $AP TEXT 15:21 F 

177400 DE@SEQCllX $APTEXT 15:27 
377 DE@IOICm $APfEXf 15:28 

10 DE@TOT@N $APIEXT 15: ;?8 F 15:28 
13 D[@T01@P $AP1EXl 15:28 f 15:28 
0 [)E@TOTQlS $APTEXT 15:28 F 15:28 

377 D[@TYF'@H $APTEXT 15:25 
10 DE@TYP@N $AP1EXT 15:25 F 
13 DE@TYP@P $APTEXT 15: 25 F 15:25 
10 Dl@,'lP@S $APITXT 15:25 F 

1 7 71~()n DE@TYI'@>< $APTEXT 15:25 
()X DGIVElJP 3:29 0 5: 17 0 5: 17 

1/1 DI<ODLO@P $APTEXT 11 : 21 12: 111 
2U Dh@[)rl@N $APTEXT 17: 3/1 17: 3/1 r 
61 DI'.@DPT@P $APTEXT 17: 3/1 F 17:34 

0 Dh@DP1@S $APTEXT 17: 34 17: 31~ r 
?O DhG'RAC@N $APTEXT 13: 12 F 

5 ()I--CIU\C@P $APfEXT 13: 12 F 13: 12 
f) Dh@HAC@S $APTEXT 13: 12 r 

37 DI,GHfI.II@f.1 $AI'IEXT 1 3: 11 
5 DI\@{AH@N $APIEXI 13: 11 F 13: 11 
6 DI .. 0HAH@P $1\rf[XI 13: 11 F 13: 11 
'2 IJhGHAIIQlS $APIEXT 13: 11 r 1 3 : 11 

777 [) I-em A S(::.'I,' $APITXT 13: 10 
11 [)hCmAS@N $APIEXI 13: 10 F 

(j f)hOHASQlP $APTEXT 13: 10 r 13: 1 (J 



IC()H 'liP APHL 2.1(OS/lS/87) Uf/()6/8f 1 1 : ~) (): 1 () Page 632 , (?3 ) 

f I I H:IJ\ A seilS SAPIEXl 13: 10 I 
1 7 f I If)ll [lll:1f\(\S@;'\ SAI'l EX I 13: 10 

3 I) 1,('1,1\ lJ(~~1 SAP I EXI 13: 13 
,) nh()IU\lI@N SAP I F X I 13: 13 13 13 
() 1)f\('f\Alk3 P SAPTEXl 13: 13 13 13 
II IlH>IU\U(c;IS SAP1EXT 13: 13 13 13 

q [) 1\0' f r Cc~r'l $APTEXT 11: 112 
I) DI,(:11 PC@~ SI\I'IEXT 17: 112 17: 112 I 

(d) Ilh(~ I I'C(i1P $AP I EXI 11: 112 r 11: '12 
') DhO IPCI)S SAPIFXr 17: 112 1 7: II? r 

\ / [)J;(:) I " I'(~H SAI'TEXr 7:36 
') flhOI '(I'@N SAPlEXT 7:36 7:36 r 

1)"0 I Y PQP $APIlXr 7:36 r 7:36 
C) Dh@lYI'@S SAl'lEXr 7:36 7:36 r L 

? Dh(illJ "CaN SApTExr 7:39 7:39 r 
(, (I [) htill J PC@P SAPIEXl 7:39 F 7:39 

() () ~JC,ILJ I'C@S SAP I EX I 7:39 7:39 F 
1 DId «.;)[ WN·l SAPT EXT 12: 5 F 
1 Did O[ r~@N SAplEXT 12: 5 r 
() Dld@!I\@1' SAPTEXT 12 : 5 F 

10 DhrQl.l\QS SAPIEXT 12: 5 F 
177r:,77 [) h fi~L ,,@x SAPTEXT I'>· L. 5 

2U DIO[3f'HICN $API EXI 111: 35 1'1; 35 F 16 27 16 27 F 
:)/1 DI OBlH I@P $ApTEXT 111: 35 F 111: 35 16 27 F 16 27 

() DI RBI'Hle'S SAPT EXI 111: 35 111: 35 F 16 27 16 27 r 
;?!l I)IC"Br,11@N SAPIEXI 111: 36 111:36 F 16 28 16 28 r 
3 ') Lli Q'[H'l1CllP SAPIEXI 111: 36 F 1 II: 36 16 28 F 16 28 

() D I @81·' 1 es SAPTEXT 14:36 111: 36 F 16 28 16 28 F 
171 DI ~~ICIINQf" SAP1EXl 6: 19 

7 UI G'ClIfI@N SApIEXT 6: 19 
? 7 DI @Cllt10P $I\PTEXl 6: 19 F 6: 19 
11 DI@CItNOS $APTEXT 6: 19 6: 19 F 
1) DI oC'( I em SI\PTEXT 9: 12 9: 12 F 12 37 12 37 F 
)() III OCr I 01' Sl\plEXT 9: 12 r 9: 12 12 37 F 12 37 

f) DI @C,l@S SI\PTEXT 9: 12 9: 12 F 12 37 12 37 F 
1 III em I AGN $I\PTEXT 6:21 6:21 r 

1') [)I(~()I/\(}I' SI\PIEXT 6:21 r 6:21 
tI IJ I C"f) lAO'S SAPIEXT 6:21 6:21 F 

;'() 01 C'I F(;O,'II $APIEXT 17: 17 F 
1 7 III (;'1 1\c(~P $I\P1EXl 17: 17 r 17: 17 

I) IJI f)f Heos $I\PTEXl 1 7: 17 r 
)/1 () I (I I (;( 'I·' SI\PIEXI 10: 3 r 



I CO"" lOP APML 2.1(05/15/87) 07/06/87 11: 56: 19 PClge 633 
(21t) 

10 DI@~C@N $APTLXT 6:20 6 20 F 1 () : 3 F 10: 3 
?6 Dl @F C@P $AP rEX f 6:20 F 6 20 10: 3 F 10: 3 

() Dt @fens $APTEX I 6:20 6 20 F 10: 3 F 10: 3 
37 Dt@IIL[)(l1'1 $APIEXl 9: 15 12 36 

') DL@IIEIJ@N $APTEXT 9: 15 12 36 
30 DI@llrDQP $APIEXT 9: 15 F 9 15 12:36 F 12: 36 
13 Dt (mLD@S $APIEXl 9: 15 9 15 r 12:36 12:36 F 

3 DL@I op@"" $AP T EXI 6:26 
2 Dt@IOI'@N $APrEXT 6:26 6:26 F 

?7 DI@IOI'@P $API EX f 6:26 F 6:26 
') Dt@IOP@S $APl EXl 6:26 6:26 F 

1777 Dt @Lt N@"" $APTEXT 9:38 
12 DL@LIN@N $APT EX T 9:38 F 
15 Dl@LLN@P $APTEXT 9:38 F 9: 38 

6 DL@LLtI@S $APTEXf 9:38 F 
176000 DL @LLN@X $APTEXT 9: 38 

20 Dt QL N!)@N $APTEXl 8: 3 8: 3 F 
r J 

i- DL@UW@P $APTEXT 8: 3 F 8: 3 
n DL@LNII@S $APTEXT 8: 3 8: 3 F 

20 Dl @LN1@N $APTEXT 8: It 8: 4 F 
33 DL@LN1@P $APTEXT 8: Lt F 8: It 
n DL@LN1@S $APTEXT 8: I, 8: L, F 

777 DI @OF f@l" $APIEXT 9:21, 
11 OL@orr@N $APTEXT 9: 21~ 
31 DI@OFF@P $APTEXT 9: 2 L, F 9: 2 L, 

7 DL@OI H?lS $APIEXT 9: 21, 9:24 r 
377 OI@HCQI-1 $AP rEXl 7: 21, F 10: 18 F 

10 DL@HC@N $AP TEXT 7: 2L, F 10: 18 F 
26 OL@HC@P $APTEXT 7: 2L, F 7: 2 1t 10: 18 F 10: 18 
10 DL@HC@S $APIEXT 7: 2L, F 10: 18 F 

177 /100 DL@HCOX $APfEXI 7: 2/~ 10: 18 
2() DL@HCC@N $APTEXT 9: "2 9: 1,2 F 
16 OL@HCC@P $APTEXf 9: 112 F 9: 112 

0 Dt@RCC@S $APTEXl 9: LI2 9: ,,2 F 
7 Dl @SEC@N $APTEXT 9: 18 9: 18 F 12 35 12 35 F 

') 1 Ot@SEC@P $APIEXT 9: 18 F 9: 18 12 35 F 12 35 
0 Dl @SlC@S $APTExr 9: l8 9: 18 F 12 35 12 35 F 

20 DL@SEQ@N $APTEXT 15: 3 15: 3 F 
12 DL@SrQ@p $AP-I EXT 15 : 3 F 15 : 3 

U 01 @SfQ@S $API EXT 15: 3 15 : 3 F 
3 1 lJt_@SIJB@I" $APTEXI 6:22 

5 DI0SURC"N $APl EXT 6:22 6:22 F 



I cor" 'fp A Pf·1l ? . 1 ( () I) / 1 I) / 8 1 ) ()7/()6/81 1 1 : I) () : 1 C) P(I~e 63 /1 
(2') ) 

1 ') 1)1 (;)SlJB@P $API£Xl 6:22 I 6:22 
1 DI @SlJII(;)S $APIEXl 6:22 6:2? r 
3 DI (ill DI 0'f,1 $Ap 1 EX r 12: 13 
'1 Dl @ I Dl 0f~ $APIEXr 12: 13 12: 13 

? 1 DI G'I Dl @P $AP1EXl 12: 13 12: 13 
i [)l (~I [)I~~S $APIEXT 12: 13 1~: 13 

) 77 11 fll @IH()@r·1 $AprEXT 8:20 8:35 
1(i [) I @ I r-I(l@N $ApIEXT 8:2() 8:35 
?11 DI@lf-1(l@P $APIEXr B:2U I 8:20 8:35 r 8:35 

" DI ('11 r'l(l@S $Ap1 EX r 8:20 8:20 r 8:35 F , 
1/11 l(lOU 1)[ @ I f-lI1(~X $ApTEXT 8: 35 

~~ II [)I @I 1·1 H:.!'N $ApTEXT 8:21 8:21 F 8 36 r 
') r: 
( .) 11l(:)lrll@p $Apl EXI 8:21 8:21 8 36 F 8:36 

U Dl @rf-II0'S $APTEXI 8:21 8:21 8 36 F 
;? ()I Q I f-Km $APIEXI 6:23 6:23 

?I, Dl @ I r'K?lp $APTEXT 6:23 r 6:23 
U DI Q I f.1 r}S $ApIEXT 6:23 6:23 F 

?(I Dl(}I01@N $APIEXT 9: 39 F 12:4() 12 LI () F 15 6 15 6 F 
11, DI@IOT@p $APTEXT 9:39 r 9: 39 12 LIO F 12 LIO 15 6 F 15 : 6 

() III (?I r 01@S $AprEXr 9: 39 F 12: 110 12 L~O F 15 6 15 6 r 
I) DI@IYP@N $ApIEXT 7: 37 7:37 r 

?1 Dl ervp@p $APTEXT 7:37 F 7: 3 7 
() Dl@IYP(~S $APIEXT 7: 37 7: 3 7 F I, [)[Q'IINS@N $AP1EXT 13:38 13:38 F 

?() III G'IJf~S<Jl1' $APIEXT 13:38 13:38 
0 Dl QIIf~S@S $APTEXT 13:38 13:38 F 
3 DI Q1JN I QH $APTEXT 6:27 12:38 
;:> DL@lJfll@f~ $APTEXT 6:27 6:27 F 12 38 12 38 r 

;' 7 III @IIN I@P $APTEXT 6:27 F 6:27 12 38 F 12 38 
7 DLOUNT@S $APTEXT 6:27 6: 2 7 r 12 38 12 38 F 

()''-: IH-1G.A 3:30 0 17: 16 D 17 16 
;:'(l [)1'@tl.C',QN $AI'TEXT 18: 3 18 : 3 F 
II) DI'(MCW?lP $APTEXl 18 : 3 F 18 : 3 

(I LJI'(}I\C (0S $APTEXT 18: 3 18: 3 F 
111 Il I'l' AS f Cf" $APIEXT 17:37 

11 IJI'OASL@~ $APIEXI 1 7: 37 
1 DI'OASf(ZlP $Al'rEXT 17:37 F 17 37 
I DI'(:?AS[@S $APTEXT 17: 37 17 37 F 

?() [) I'(:)[)CY@N $APrEXT 18 : 5 18 5 r 
6 DI'C:)(JC'!'QI' $AP I EXT 18: 5 F 18 ') 
II () I'C'(JC i (}S $APIEXr 18: 5 18 l) F 

17/ I) "(."1) S r Of" $AP1 EX r 17:39 



lem1 lOP ArML 2.1(05/15/87) 07/06/87 11: 56: 19 Page 635 
(26) 

11 DP@DS[@N $APTEXl 17: 39 
5 DP@DSl@P $AP1EXl 17:39 r 17: 39 
7 £WOD S F:(~S $AP1EXT 11:39 17: 39 r 
(IX OS 'I: 3 [) 11: 29 16 : 5 17: 15 18:39 
OX [)SIJH 16: 7 0 16 : 7 
(IX Dr II: LI 0 18:20 
Ll>( DY 'I: 5 0 1/1 : 2 l l l: 21 15:40 
ox DZ 'I: 6 0 11~ : 1 
OX ED 'I: 7 D 5:33 1 () : 9 10:33 11 : 21 12: 14 12: 16 
OX [[)QlJ 11: 22 [) 11 : 22 12: 15 0 12: 15 
()X Ell 4: 8 D 5:35 5:36 10: 10 10: 3l~ 11 : 23 
OX EI LI: 9 0 16: 8 18: LI2 
ox nlS(;.lOP 3: 31 [) 16 : 9 0 16 : 9 19 : 1 0 19: 1 
OX ENQU 3:32 [) 10: 11 0 10: 11 10:35 0 10:35 12: 17 0 12: 17 
OX ESHP 3:33 0 5:38 0 5:38 
OX E10Q 5:34 0 5: 311 

26 F$elJAL $APfExr 5:25 15 : 8 
116 F$HOSH $APl EX r 6: 17 15:21 
36 r$HPllT $APTEXT 16:29 

7 F$PAUSE $APfExr 5:29 
27 F$RDAL $APTEXT 10:22 12 : 2 ;3:21 15: 15 16: 10 16: 18 16:30 
n rSSHl\1 T $APTEXT 6: 17 15:21 
()\{ HPUT 3:35 0 11~ : 3 0 ll' : 3 
II I CON$L It-I $APTEXT 5: 14 
OX I [)ALSND 3:36 0 14:22 0 14:22 15:42 0 15:42 
6 IH$AOHT $AP1EXT 10:28 

11 IH$AHSP $APTEXT 11 : 2 11 : 17 
7 I r·l$ERRH $APTEXT 14:29 
II I f-l$RFSP $APTEXT 11 : 2 12 26 

10 I f·l$RLOF $APTEXT 16: 3 16 24 
2 IrI$RLDL $APTEXT 16: 16 18 37 
5 I f-l$SI AT $APTEXT 11: 28 11 36 13:28 17: 14 
1 I '·I$ST 10 $APTEXT 7 : 7 
3 I t·l$TRAN $APTEXT 10:28 
(IX It-1DAL 3: 37 D 18 35 
OX f-11 AQ 3:38 D 5 2 6: 8 
IJ>< r-ll r-lD/\! Q 3:39 D 111 1 
() r'110r $APTEXT 7 : 8 13 29 1 L,: 30 16:25 

77 r-1SI\$SSD $APTEXT 8: 15 8 30 
0:( oS I Cor-I 1 : I, D 1 4 

1/ OVGNUf.1GN $APTEXT 1 : 4 
1 OW;! I Yf'~N $APTEXT 1 : I~ 



Ic()n 01' AI'f-lL ? 1 ( tll> / II> / B I ) ()T/tl(I/51 11 : I>(): 19 I'<1U e (j:~ (i 
j ( ;:> 1 ) 

1)( ) I' I S[)l)11 <) $AP I [XI 5: 35 1 (): 31) 11 : II 11 : 23 13:29 111: 3U 16:25 16: 31 
;'() I' I SI'IS(~C" $APTExr 5 : I, 

() '< I'UI U/\ i 3: 110 [) 19: 15 D 19: 18 
II qU$I'()1' $APIEXT 5:21 

'I Ill() 1 IH~SC I'll $APIEXT 1~): 26 
WI I{q$DISh $AI'IEXI p,: 19 
1(1:) f\qSI Hrm $A 1'1 EX I 15:?2 

1 1 Sf-1(:'r S T()N $APTEXT 1 : II 

! SI,tt'NUI-ION $APIEXl 1 : II 
III 11$leOH $APTEXf 6:33 

:~ IHSHA'< $APTExr 7: 18 
;:> IllSssn $APTExr 7:23 8: III 8:29 

?() 1 H(} r }If )eN $APIExr 8:25 8:25 r 
1 I I·ll" 1 \/l)@ P $API EXT 8:25 8:25 
() 1 I'K~I \/(If]S $AI'IEXI 8:25 8:25 r 

?() 11,101 \11@N $AP I EX T 8:26 8:?6 r 
r) I I,ll? 1 \/l@P $APIEXl 8:26 r 8:26 <-
() I f.1(~f \-Il@S $APIEXl 8:26 8:26 F 

?() 11·1Q I ol'cm $API EXT 10: 29 10:29 r 11 3 11 3 r 
:> II·l0101'@1' $APIEXT 10:29 1(): 29 11 3 r 1 1 3 
() IIK'IOI'(0S $APfEXT lU:29 10:29 r 11 3 11 3 r 

;'() r 1·I@LI·1()@N $APIExr 8: Lll 8: ,,1 r 
:5 11·1(:'1 I·I()(}P $Al'lEXr 8: L, 1 8: III 
() 1110II-!fI@S $API EX f 8: ,,1 8: III F 

?lJ If.1QII·II@N $API[XI 8: ll2 8: LI2 r 
II 11-1011·11@P $APTEXT 8: ll2 8: /12 
() I 1·I(3L r·ll@S $APTEXT 8:42 8: ll2 F 
OX IHCI1 I,: 10 0 6: 2 1, 

~~o rHe:."llotHl'N $AI'I EX f 1 1 : 11 1 1 : 1 1 F 
13 I H@Dotl@P $APTEX r 11 : 11 F 11 : 1 1 

(l T PC:'Dt) II@S $AP1EXT 11 : 1 1 1 1 : 11 r 
;>n 1I\e~11IJ I @N $APTEXT 11 : 7 1 1 : 7 F 
11 II{eIIDI @f' $AP I [Xl 11 : 7 11 : 7 

() I l:crlD lOS $APTl::X r 1 1 : 7 11 : 7 F 
;)() I r::e T () IOH $AI'IEXr 11 : 12 11 : 12 F 
111 TflC)TOI(ilp $AI'TEXT 11: 12 11 : 12 

() 11;(' 10 IGS $AP I EXl 11: 12 11 : 12 r 
(I , I? N"() 111.'1 I' $APlrXI 1():33 

S I r·mol qlJAlI F I EH IS I Cor-I 

? S( ;()IIS I 7: 211 0 7: 2
" 

r 7:24 10: 3 0 10 : 3 r 10: 3 10: 18 0 10: 18 F 



I CO"" 101' APML 2.1(U~/15/87) U7/U6/87 11: 56: 19 PClge 637 
QlICl' if ier: 'COM (28) 

10: 18 12: 5 0 12: 5 F 12: 13 [) 12: 13 F 12: 13 12:26 [) 12:26 r 
12:26 13: 41 0 13:41 F 13: In 14: 19 0 14: 19 F l1J: 19 15:22 0 
15:22 F 15:22 15:26 0 15:26 F 15:26 16: 3 0 16: 3 F 16 : 3 
1 7: llf 0 17: I'J F 17: I'J 17: 17 f) 17:17 F 18:37 0 18:37 r 18:37 

1171 SREGOI~G 2: 10 0 2: HI F 2: 11 2: 11 0 2: 12 2: 12 0 2: 13 2: 13 [) 

2: I'J 2: ttf 0 2: 15 2: 15 [) 2: 15 r 2: 16 2: 16 [) 2: 1 7 
2:17 0 2: 18 2: 18 0 2: 19 2: 19 0 2:20 2:20 0 2:21 
2:21 0 2:21 r 2:22 2:22 0 2:23 2:23 0 2:24 2: 21~ 0 
2:25 2:25 0 2:26 2:26 0 2:26 F 2:27 2:27 0 2:28 
2:28 0 2:29 2:29 0 2:30 2:30 0 2:31 2:31 [) 2:32 
2: 32 0 2:33 2:33 0 2:34 2: 3'J 0 2:35 2:35 0 2:36 
2: 36 0 2:37 2:37 0 2:38 2:38 0 2:39 2:39 [) 2: L,O 
2: 'JO 0 2: IJ 1 2:41 0 2:42 2: Lf2 0 3 : 1 3: 1 0 3 : 2 
3 : 2 0 3 : 3 3 : 3 0 3 : 4 3 : 'J 0 3 : 5 3 : 5 [) 3 : 6 
3 : 6 0 3 : 7 3 : 7 0 3 : 8 3 : 8 0 3 : 9 3 : 9 [) 3: 10 
3: 10 0 3: 11 3: 11 0 3: 12 3: 12 0 3: 13 3: 13 0 3: llJ 
3: 14 0 3: 15 3: 15 0 3: 16 3: 16 0 3: 17 3: 17 0 3: 17 F 
5:25 5:29 6: 17 10:22 12: 2 13:21 15 : 8 15: 15 

15: 21 16: 10 16: 18 16:29 16:30 
0 %NP 1 : 4 2:26 0 

Lf30 %P 1 : LJ 2:26 0 2:26 
410 %51 2: 10 2: 11 0 5: 2 5:21 6: 18 6: 19 6:20 6:21 

6:22 6:23 6:24 6:25 6:26 6:27 7: 21J 7:36 
7:37 7:39 8: 3 8: 4 8: HI 8: 11 8: 15 8: 16 
8:20 8:21 8:25 8:26 8:30 8:31 8:35 8:36 
8: 111 8:IJ2 9: 12 9: 15 9: 18 9:24 9:38 9:39 
9:42 10: 3 10: 18 10:29 11 : 3 1 1 : 7 1 1 : 11 11 : 12 

11 : 19 11 : 21J 12: 13 12:26 12: 35 12:36 12: 37 12:38 
12: lJO 13: 10 1 3 : 11 13: 12 13: 13 13:38 13: 41 llf: 12 
14: 15 14: 16 14: 17 14: 18 14: 19 14:35 14:36 15 : 2 
15: 3 15 : 6 15: 7 15:22 15:23 15:24 15:25 15:26 
15:27 15:28 16: 3 16:27 16:28 17: 14 17: 17 17: 34 
17: 37 17:39 17:42 18 : 3 18 : 5 18:37 19: 16 19: 17 

1111 %52 2: 10 2: 12 0 
1112 %53 2: 10 2: 13 0 
413 %54 2: 10 2: 14 0 
II1 1J %55 2: 10 2: 15 0 
415 % r 1 2: 16 0 9:31 15:20 18:36 
1/16 %12 2: 17 0 15:20 18:36 
1117 %r3 2: 18 0 18:36 
1120 %111 2: 19 0 
1/21 %r5 2:20 0 



I COl., F J\PlvlL 2,1(()~/15/81) Ol/()C/81 11 : 'j(J: 19 P,19 c 638 
QUell if i er: ICOM (29 ) 

4?2 %16 2:21 [) 

'123 (~:)"/1 2:22 D 6: 11 6: 16 6: 17 7:36 7:38 8:20 8:? 7 
8:3') 8: 110 9: 1 9: II 9:2') 9:77 11: 2'1 11: 28 

11 : 36 12: 'In 12: 111 13:38 1'1: 1') 1I~ : 17 1 7: 3 /1 1 7 : 3 1 
17: 39 18 : 3 18: 5 18: 3') 18:36 18: 37 18:39 

'1;'/1 ";,H? 2:23 [) 6: 13 6: 16 (): 1 7 8:21 8: 2-1 8:3() 8:3() 
8: IIll 9' '1 ]LI: 16 1/1: 18 

11;1') ~0\13 2: 2/1 [) 6: 15 6: 16 8:25 8:27 8: 111 9' 1 9: II 

1126 (~\JlI 2:2') [) 8:26 8:27 8: 112 9: II 

'I? 7 c;r,\JI) 2:26 [) 6: 9 6: HI 6: 1 1 G: 12 6: 13 (): 26 6:28 
6:30 6:33 

?113? ACI Drr·l 10: 12 13:22 18: 18 [) 

II/II~ C!lJ\N 2: 39 D 6: 19 6:30 7: 13 7:32 11 : 8 
1162 CP[) 3: 11 D 9: 13 18 : 3 18: ') 
1136 CYI 2:33 D 9: 12 12:37 13: 6 13:12 
113? 1lJ\ I 2:29 D 5:25 6: 17 6: 18 6: 19 6:20 6:21 6:22 

6:23 6:26 6:27 6:33 7: 2/1 7: 37 8: 3 8: II 

8:20 B:21 8:35 8:36 9: 12 9: 15 9: 18 l): 211 
9:38 9:39 9:42 10: 3 lU: 10 10: 18 lU:22 10: 31~ 

1 1 : 6 11 : 7 11 : 23 11 : 2/1 11 : 29 12: 2 12: 13 12:26 
12:35 12:36 12:37 12:38 12: IH) 13:38 13: 111 111 : 2 
111: 1 ') 1'1: 16 1I~ : 17 11~ : 18 1 I,: 19 14: 21 1 '1: 35 1 LI: 36 
]LI: 41 15 : 2 15: 3 1'): 6 15: 11 15: 38 16 : 3 16: ') 

16: 10 16: 18 16:27 16:28 16:30 17: 1/1 1 7: 15 17: 11 
18:36 19: 16 19: 17 

1/111 lleB 2:36 D 7: 33 7:34 7:36 7:39 11 : 9 1 1 : 1 () 11: 21 
12: ') 12: 14 13: 10 1 3: 11 13: 12 13: 13 17: 3 /1 17: 42 
18:2() 

'H; ') DIA 3: 1 '1 () 6 21 9 111 15: II 1'): 21~ 18: 2 
1142 DONf 2:37 D 1 1 11 12 1 1 12:25 12:30 
II') II D II{ 3 : 5 D 1 1 6 11 7 1 1 : 1 1 11 : 12 13: 21 15 : 8 15: 13 

15: 15 15 20 15 21 15:22 1'):23 15:24 15:25 15:26 
15:27 15 28 15 30 15: 31 

113 '> INC 2:32 () 6 20 6 33 9:41 11: 19 11 : 26 11 : 3/~ 12 : 9 
12:32 

1137 H ~ [) 2:34 D 9 15 12 36 13: 2 13 : ') 13: 11 
'I !'J(j II C 3 : 7 [) 6 18 6 33 7 : 7 10:28 11 : 2 11:1l 13:28 

14:29 16 16 16 24 
1/3 11 lOP 2:31 D 6 6 6 8 13:32 11~ : 1 1 16 : 8 18: '12 
11'1') I f N() 2: ItO [) 8 3 8 6 8: 10 8: LIO 9:27 9:3n 9: 31 

111: 38 15 21 15 29 
'1'1 (i I [rn 2: 111 [) 8 II 8 6 8: 15 8: 110 9:27 9:28 9:29 



I cor" lOP APML 2.1(05/15/87) 07/06/87 1 1 : ~(,: 19 Page 639 
qlla I i fie r: leOM (30 ) 

9:31 9:32 
? 31)2 LI r·1I T S 9: 11 12:39 17:33 D 

'1 1,3 LLNG 2:38 D 9:28 9: 3Lt 9: 35 9: 36 9:37 9: 38 
Lt60 HOSL 3 : 9 [) lit: 36 15 : 1 16:28 16:29 
I~ ~ 7 HOSU 3 : 8 D lit: 35 lLt: It2 16:21 16:29 
',33 HSC 2: 30 () 5:36 6: 6 6: 14 6: 33 15 : 2 15:23 

1 7 NLXl 5: 11 D 5: 18 10: 13 "t: 7 16: LJO 
Inl NlIr·mONF 2:28 D 5: '> 5: 14 5: 15 5:42 
453 orr 3 : I~ D 9: 2 Lt 9:25 9:37 l Lt: 37 15:20 15:21 

1037 PAHAt-l1 7: 25 10: 19 D 
1027 PAflAf.1FHfI 7: 14 7: 18 7:27 7:35 7:38 7: I~ 1 8: 7 8: 11 

8: 16 8:31 9: 2 9: 5 9: 13 9: 16 9: 19 10:17'0 
430 QUE 2:27 D 5: 3 5:21 5:33 

2210 H[U~hBUF 15: 17 16 : 2 D 
2506 RELBHDAL 13:33 16: 17 19: 13 D 
?LI

'
t2 HLDAL 10: 31 11 : 5 13:35 14: 31 16:26 18:34 D 

It Lt7 sen 2:42 D 11~: 40 15 : 7 15: 11 15: 12 15: 13 15: 14 15:27 
15:32 15:38 15:39 15:40 15: Lt 1 

450 sel 3 : 1 [) lit: Lt 1 15:30 15: 31 
Lf51 SC2 3 : 2 [) 14:42 15:21 15:29 
1152 SC3 3 : 3 D 15: 1 15:21 15:29 
Lil,O SEC 2:35 [) 9: 18 9:25 9:32 12:35 12:41 12:42 13: 1 

13: 10 
Lt64 SPI 3: 13 0 9 19 12:42 13: 1 17:37 17:39 

6 START 5: 1 D 5 30 
1535 STAT 7: 8 13 30 D 
2333 ST,6,TLJS 10:21 1 1 33 11: 37 11 : I~ 1 12:34 17: 13 D 
L~66 SUB 3: 15 D 6 22 15 : 3 15 : 4 15: 5 15:25 17:36 
1167 H1 3: 16 D 6 23 6:24 7: 18 7:23 8: 14 8:29 
1170 T r·1P 3: 17 [) () 25 7:21 8:25 8:26 8:41 8: Lt2 10:29 

11 : 3 
1155 TorAt 3 : 6 D 9 32 9:36 9:39 11 : 12 12: 11 12:30 15: () 

15 : 7 15 28 
LI (j3 I PC 3: 12 D 9 16 13: 4 17: 42 
"01 liN II 3: 10 [) 6 27 6:28 7: If{) 12:38 13: 13 



{) I\PML 2.1(05/15/87) 07/06/8711:56:23 PC1ge 6 LtO 
( 1 ) 

(l "111;1(: r(» OVERLAY BeOM BCOM.4 

COMMENl 'Copyright (C) CrClY ResP';1rch, Inc., 1981.' OV[RLAY 



BCO~' 
Ove r I Cly BCO~' 

lOP APML 2. 1(U5/15/87) U7/U6/87 11:56:23 Page 641 
Bloc k : BCOM Qua I i fie r: BCOM ( 2 ) 

************************************************************************ 
* * 
* THE BCOM ROUTINE HANDLES ALL MESSAGE TRAFFIC rOH filE BLOCK MUX * 
* TAPE SUBSYSTEM. MESSAGES ARE TAKEN orr TilE INPUT MESSAGE QUEUES. * 
* THE MESSAGE PO I WI S TO THE DAL IN ,.,OS Will CII IS HIEN BROUGHT IN * 
* TO LOCAL MEMOHY. TilE OAL CONTAINS A FUNCTION CODE WHICH DETERMINES * 
* WHAT ACT ION BCOM TAKES. * 
* * * FUNCTION CODES: * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* .11-

* 

MCSMSTIO - INITIATE EXECUtiON or HEQlIES1 HECEIVED FROM 
lHE CPU. BCOM FIRST LOOKS AT THE DEVICE CODE 
TO DETERMINE WHETHER THE DEVICE IS ACTIVE. 
IF IT IS, BCOM LOOKS AT 1HE fUNCTION TO BE 
EXECUTED. IF HIE FUNCTION IS A READ OR WHITE, 
TIlE REQUEST I S CHECKED FOR WHETHER OR NOT 
DATA IS TO BE 1RANSFEHRED BETWEEN THE lOP AND 
THE CPU. I r THERE I S, THE HEQUEST I S SENT TO 
, BYPASS', I F NOT, I TIS SENT 10 'TEX'. 
IF THE DEVICE IS NOT ACTIVE, BCOM CREATES AN 
ACTIVITY AND SENDS THE REQUEST TO 'BMXOPE'. 

MCSCPURD - INlTIATE DATA TRANSFER FROM THE CPU TO MOS. 
REQUEST IS DIRECTED TO 'TOEM1'. 

MCSCPUWR - INI flATE DATA TRANSFER FROM MOS TO THE CPU. 
REQUEST IS DIRECTED 10 'TDEM1'. 

MCSCPRDN - RESPONSE FROM BIOP (TDEM1) THAT DATA HAS ALL 
BEEN TRANSFERRED FROM CPU TO MOS. A RESPONSE 
IS SENT TO THE CPU. 

MCSCPWDN - RESPONSE FROM BIOP (TDEM1) THAT DATA HAS ALL 
BEEN TRANSFERRED FROM MOS TO CPU. A RESPONSE 
IS SENT'TO THE CPU FOR DATA TRANSFERRED THAT 
HAS BEEN VERIFIED AS EHROH FREE. 

MCSCSTAT - REQUEST FROM XIOP TO MIOP TO SEND A RESPONSE TO 
THE CPU. 

MCSCSTRL - REQUEST FROM XIOP TO MIOP TO SEND AN ERROR 
PACKET TO THE CPU. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Bcar-'.5 
BCOM.6 
BCOM.7 
Bcor".8 
Bcar-'.9 
BCOr.,. 10 
BCOr.,.ll 
BCOM.12 
BCO"'.13 
BCar.,.14 
BCar.,. 15 
Bcar-'.16 
BCOM.17 
Bcar".18 
Bcar".19 
Bcor·'.20 
Bcm-l.21 
BCOM.22 
BCOr.,.23 
Bcm·'.24 
BCOM.25 
BCO~1. 26 
Bcar-'.27 
Bcm·1. 28 
BCO~'. 29 
Bcar-'.30 
Bcar-'.31 
Bcm·'.32 
Bcar".33 
Bcar·'.34 
BCOM.35 
BCO~'. 36 
Bcar·,. 37 
Bcar-'.38 
BCOM.39 
Bcar.,.llo 
BCOr.,.lll 
BCOM.112 
Bcar·,. 1~3 
BCOM.44 
Bcar".45 
BCOM.46 



BCOf-.l p APr-1L 2.1(()~/15/87) U7/06/Bl 11 : l'>(): 23 P<lge 61.2 \ 

Ovp.r I ny BCO I Block: Bcar" Qua Ii fie r: BCO'" ( 3) 

* * BCOM.117 
* MC$RLDAL - REQUEST FROM ONE lOP TO ANOTHER ro RELEASE TilE * BCar-'.118 
* MOS DAL r 

-M. BCor·,.119 
.H- * BCem.5u 
* MC$CPMLT - REQUESr FROM XIOP fO SEND f-.lUL T I PtE PACKETS TO * BCOr·,. ') 1 
.H- THE CPU. * BCOr".52 
* * BCO"1. 5 3 
* MC$RLMOS - REQUES1 FROM "lIOP TO RELEASE A r-10S BUFFER THAr * BCOr".51• 
-M. IS OWNED BY XIOP. * BCOr·1.55 
* * Bcar·1, 56 
************************************************************************ BCar".57 

6 <I11,lCt'O:-> REGDEFS ,,(XO,Xl,X2,X3,X4,X5,RSC,RBC,TSC, fBC,TCB,STAT,VMS, BCOM.59 
DAL,MSG,IOP,FCT,FUN,QU1BLE,QUP1,QUE,NUMDONE,DVC,FLG, BCOH.60 

%Sl 
MSlJ,MSL,LEN,DPT, TOT,PRI,OFF,DIA,TID,REQ,SLG) BCOI-1.61 

1110 EQUALS $REGORG $REG 3 
111 1 %S2 EQUALS $REGOHG $REG 3 
'112 %S3 EQUALS $REGORG $HEG 3 
1113 %SI. EQUALS $HEGORG $REG 3 
I. 1 II %S5 EQUALS $REGOHG $RLG 3 
415 %Tl EQUALS $REGORG $I~EG 3 
1116 %12 EQUALS $REGORG $REG 3 
1117 %T3 EQUALS $REGORG $HEG 3 
1120 %T4 EQUALS $REGOHG $REG 3 
I~ 21 %15 EQUALS $REGORG $REG 3 
/122 %16 EQUALS $HEGORG $REG 3 
1123 %Wl EQUALS $REGOHG $REG 3 
/124 %W2 EQUALS $REGORG $REG 3 
1125 %W3 EQUALS $REGORG $REG 3 
It26 %WI. EQUALS $HEGORG $REG 3 
1.27 %W5 EQUAlS $REGORG $REG 3 
1130 XO EQUALS $REGORG $REG 3 
'.31 Xl EQUALS $REGORG $REG 3 
1.32 X2 EQUAl S $REGORG $HEG 3 
1133 X3 EQUALS $REGORG $REG 3 
1134 XI~ EQUAl S $REGORG $REG 3 
1135 X5 EQUALS $REGORG $REG 3 
1136 RSC EQUALS $REGOHG $REG 3 
'.37 RBC EQUAl S $REGORG $REG 3 
'I'H) TSC EQUALS $REGORG $REG 3 
,~ I. 1 TBC EQUALS $HEGORG $REG 3 



BeON 101' AI'NL 2.1(U5/15/87) U7/U6/87 11:5(}:23 Page 643 
OVf~ I' I <ty BeON Bloci<: BCOM Qua Ii fie r: BCOM (4 ) 

11112 rCB EQUALS $REGORG $HEG 3 
1,

'
,3 STAl EQUAl S $REGORG $HEG 3 

IILIII YI-IS EqUALS $HEGOHG $n[G 3 
LII15 DAL EQUALS $REGORG $HEG 3 
11 116 t-ISG EQUALS $HlGORG $nEG 3 
4/17 lOP EQUALS $HEGOHG $REG 3 
LI50 Fer EQUALS $REGOHG $HEG 3 
LI51 FUN EQUALS $REGORG $REG 3 
LJ52 QUTBLE EQUALS $HEGORG $REG 3 
1153 QIIPT EQUALS $HEGOHG $HEG 3 
LI54 qUE EQlIALS· $HEGOHG $REG 3 
It55 NUr-1DONE EQUALS $REGORG $~EG 3 
LI56 DYC EQlIALS $HEGORG $REG 3 
457 FLG EQUALS $REGORG $REG 3 
LJ60 NSU EQlIALS $REGOHG $REG 3 
1,61 NSL EQUALS $REGORG $REG 3 
1162 LEN EQUALS $HEGORG $REG 3 
LI63 DPT EQUALS $REGOHG $REG 3 
L,64 Tor EQUALS $REGORG $REG 3 
LI65 PRI EQUALS $REGORG $HEG 3 
1166 OF F EQUALS $REGORG $REG 3 
1167 DIA EQUALS $REGORG $REG 3 
470 TID EqllALS $REGORG $HEG 3 
Ln1 REQ EQUALS $REGORG $REG 3 
LI72 SLG EQUALS $HEGORG $REG 3 

BCOM.62 

EXT %ACT lYE BCOH.64 
EXl %NYID BCON.65 
EXT BBDISK Bcar·I.66 
EXI BXQQ BCar-I. 67 
EXT CA Bcar"'.68 
EXI CB BCOH.69 
EXT CC Bcar·'.70 
Exr CE BCar-I.71 
EXT D$BCOr-1 Bcar·1. 72 
EXT DATQU BCO"'.73 
EXT DS Bcm·1. 74 
EXl DY Bcar". "75 
EXl DZ Bcar·I.76 
EXT ED BCOt-I.77 



f3( :01"1 
OVP t' 1 "':I Be 

EXI 
EX r 
EXI 
[Xl 
[XI 
EXr 
EXr 
EXI 
EXI 
EXT 
EXT 
EXT 
EXT 
EXT 

Ell 
[I 
f>1BAQ 
NBBQ 
f>1Bcq 
f>H3Dq 
O$m-1XOPE 
O$BHXSIO 
O$BUFMAN 
O$CONf>1AN 
1 Dr~Q 
11 f'.'lqu 
XDEY 
XDEYMAX 

<1P API~L 2.1(()5/15/87) 01/06/87 11 :56:23 Page GI~I~ 
I Block: BeO'" Qualifier: Beo,., (5) 

BCON.78 
BCar-1. 79 
[)COH.8U 
BC0I'1.81 
BCOr-1. 82 
BCOr-1. 83 
BCOt-1. 8 /1 
BCOr"1.85 
BeO"'.86 
BCor-1.87 
BCOt·1. 88 
Bco"'.89 
BCOr·l, 9() 
BCOH.91 



Be OM 
OVP. r I Cly BCOr-l 

21120 
21120 OOOO(lOX 
21J21 oonnno 

21122 
21122 oooooox 
21123 nnoooo 

211211 
242LI oooooox 
21125 oooooox 
21126 ooouoox 
21127 nonnnn 

10 

lOP APML 2.1(U5/15/87) 07/06/87 11:56:23 PClge 645 
Block: TABLE Qual ifier: BCOM (6) 

BLOCK TABLE 
************************************************************************ 

* 
* MESSAGE QUEUE TABLE ADDRESSES 

QTBlEO 

* 
* MIOP 

-1(-

MBDQ 
o 

* BIOP/DIOP 

QTBlEl * 

QTBlE2 

CHKPT 

MBDQ 
o 
-K- XIOP 

* 
f>1BBQ 
MBCQ 
fvIBAQ 
o 

EQUALS 

BLOCK * 
10 

.XIOP 

.XIOP 

.BIOP 

.DIOP 

.MIOP 

.# or CONSECUTIVE REQUESTS TO DO 

BCOM.93 
BCOr-1. 94 
BCOM.95 
Bcar~. 96 
BCOM.97 
BCOM.98 
Bcar·1. 99 
BCON.l00 
BCOM. 10 1 
BCOM.102 
Bcar~. 103 
Bcar~. 104 
BCOr-l.105 
BCOM.l06 
BCOM.l07 
Bcar". 1 1.18 
Bcar·1. 109 
BCON.ll0 
BCOM.111 
BCOM.112 
Bcar·l. 113 
Bcar-I.114 
Bcar". 115 
BCOM.116 
Bcar·,. 117 
Bcar·l. 118 
Bcar·,. 119 
BCON.120 
Bcar·,. 121 
Bcar·1. 122 



BCor~ 
Ove r I ay B< 

6 BEGIN 
() <"'<1('1'0' 

11 () 1/ItJO!) /002 112U ()?II/~ 52 
1/) <mileI'O> 
21 (1111l)()O /nn2 /1?? 02 11452 
21) <1fl(lCtO> 
31 ()PID!)!) /un2 11?;' O?I)I~')2 

3/1 ',mneto> 
'11 n 11If)()(1 /f)()?II?i l ()?L,ll r)2 
LI/I <11t(lcr'o> 
'I') <1T1<lCt'U> 
II 7 <m<lcro'> 

LI 7 02()/1 'j;> U2;>U()() 02'1453 
'>2 () 1 ()n! l() ()2 11/1')') 

5/1 NEXT 
',II (201)')5 ()l:W 1 () 126000 

IOn2c)!)3 
6() nU200() ouuuuu 
6? 03!)1153 02 /111,)/1 
6 /1 "m"cro'> 

G(j O?n 1152 (J2?()()(1 ()?11/153 

11 n 1 Ull() 1 ! )2'1 11')'1 
73 <",,,cro', 
I') () 3 ()/I ') ) (1;'>'1'1 ')/1 
1 i <'Illite 1'(1 '> 

W1 (l3tJ/I')'1 1l?'I'IHl 
103 <1I1:1C to:> 

1 (I r) (I?() 'I)!) ()l;)!l!)'1 (1?11/~ 10 

,op 
! 

AI'MI C>. 1 (0)/ 11)/B I) 
R I ()c 1<: BCOM 

() 1 / () 6 / B 1 1 1 : I) (I : ;.> 3 
Qua I i fie r : BCOI'I 

* * INITIALIZE 
* 
* 
Sir (R!%MYID = MIOP) 

H!QUIBLE = QrBLEO 
SlLSEIF (H!%MYID = BIOP) 

H!QUIBLE = QIBLEl 
SELSElf (R!%MYID = DIOP) 

R!QUIBLE = Q1BLEl 
SELSEIF (H!%MYID = XIOP) 

R!QlITBLE = QTBIE2 
SELSI 

SPUNTIF 
SENDIF 

R!QUPT = R!QUTBLE + R!%B 
R! NUl'mONE = 0 

* * GET NEXT MESSAGE TO PROCESS 
* 

* 
P = YIELD, R!NUMDONE CHKPT 

I = 0 
R!QUE = (R! QUPT) 
SIF (A = 0) 

H!QlIPT = R!QUTBLE + R!%B 
R!QlJE -- 1 
SUNTIL (R!QUE -- 0) 

R!QUE -, (H!QUPT) 
Sir (A # n) 

R!XO = (B!QUE) 
SIF (A # 0) 

A = (H!XO + QUSPOP) 

.Select queue table 
»»> () 

· I'll OP 

.BIOP 

.DIOP 

.XIOP 

.««< 0 
.ADD BASE 
.NUMBER PROCESSED 

· IF TIME FOH PAUSE 

.LOCk 

.QUEUE TO PHOCESS 
· IF ALL DONE 

.»»> 0 
.SCAN QUEUES FOR ANY NEW ONES 
.SET NON-ZERO 
.UNTIL ALL SCANNED 
.QUEUE TO CHECK 
· IF QUEUE THEBE 

.»»> 
.QUEUE ADDRESS 
· IF QUEUE ESTABLISHED 

.»»> 2 
.COUNT OF ENTRIES 

l'<1ge ()IIC) 

(7 ) 

Bear-,. 1 ;.?/I 
BCar~. 12') 
BCOt-!. 1 ~.?(j 
BCor-,. 1? 7 
BCar-1. 1?8 
RCOr",. 1?9 

S I ~ 
BC0I-1.130 
BCar·,. 131 
BCOr~. 132 
BCar"'.133 
BCar·1. f 311 
BCOr·,. 13') 
BCOH.13G 
BCar-,. 137 
BCar·,. 138 
BCO"'.139 

SENDIF 
BCar-,. 1 Lp) 

BCar·'.1111 
BCar·,. 1/12 
BCml. 1/13 
BCar·1. 1 '14 
Bcar·,. 1/15 
BCOr·,. 1 L~6 
BCar·l. 1117 
BCOM. 1 LI8 

BCOM. 1 LI9 
BCar-1. 150 
BCOI'1. 151 

SIF 
BCar·,. 152 
BCar·'.153 
BCar·1. 154 
Bcar·,. 155 
BCOr,,, 1 56 

SIF 
Bcar-'.157 
Bcar·1. 158 

SIF 
BCOI'I. 159 



BeON 
Ove r lay BCO"1 

030410 
111 107031) 
112 <m(lc ro> 

112 026453 
11 3 <m~~ r. 1'0 > 

113 <1II(lCI'O> 
llL. <mac 1'0> 
116 <macro> 
117 03045 1• 02,,,'.5 1• 
121 <macl'o> 

123 026'''53 
12'" 071050 
125 <mac ro> 

125 0201 .. 54 01200 11 024410 
03()'ll0 

1 31 <mac 1'0> 

133 <mac "0> 
135 020000 0211445 
137 <mClCI'O> 

lin <macro> 
151 071143 
152 <mac 1'0> 

152 020l15
'
1 02LJ(JOO 

15 l , <m(lC ro> 
1')6 020000 02,,11 1,6 

16n 020ll'.) 4 012()()6 02 1" .. 10 
03041U 0211()(1f) 

1f;~; <m(lcro> 

lOP APML 2.1(05/15/87) 07/06/87 11:56:23 Page 647 

P = NEXT. A # 0 
$ENDlr 

R!QUPT = R!QUPT + 
$ENDIF 

$ENDTIL 
PKERN ESWP 

$ELSE 
R!QUE = (R!QUE) 
SIF(A=O) 

R!QUPf = R!QUPT + 1 
P = NEXT 

SENDIF 

A = (R!QUE + QUSPOP) 

* ENTRY ON QUEUE 

SIF (A # 0) 

RKERN HOFF 
R!DAL = DY 
SI F (A = 0) 

PAUSE 1.Al=O,A2=-1 
P = BEGIN 

SENDIF 

ED = R!QUE 
RKERN ETOQ 
R!MSG = EH 

Block: BCOM Qual ifier: BCOM (8) 

· IF ANY TO PROCESS 

.««< 2 
.NEXT 

.««< 

.END BCOM 

.QUEUE ADDRESS 
· IF NO QUEUE 

.»»> 1 
.CHECK NEXT QUEUE 

.««< 
.COUNT OF ENTRIES LEFT 

· IF ANY THERE 
.»»> 1 

.GET A LOCAL DAL TO READ IT IN TO 

.SAVE ADDRESS 
· IF NONE 

.»»> 2 
.DELAY 

.««< 2 
.TAKE NEXT NESSAGE OFF QUEUE 

.SAVE IT 

BCOM.160 
BCOM.161 

SENDIF 
BCO"'.162 
BCOM.163 

$ENDIF 
BCar.,. 16LI 
BCar.,. 165 
BCO"'.166 
BCOr.,. 167 
BCOM.168 

SIF 
BCm,1. 169 
BCOM.170 
Bcar". 171 

SENDIF 
BCOM.172 

Bcar-,. 173 
BCOr.,.174 
BCar,1. 175 
BCOM.176 

SIF 
BCOM.177 
BCOr.,. 178 
BCOM.179 

SIF 
BCO"1. 180 
Bcar-,. 181 
BCOM.182 

* CHECK FOR OVERFLOW OF QUEUE 

SENDIF 
Bcar". 183 
Bcar·'.184 
Bcar·1. 185 
BCar.,. 186 
BCO"1. 187 
BCOr,1. 188 
BCOM.189 EH = (R!QUE + 6) 

$IF (Ell # 0) 

.OVERFLOW MESSAGE CELL 

· IF QUEUE HAD OVERFLOW 
.»»> 2 

BCOM.190 
SIF 



[3(:(m 

Over'lay B( 

1 70 
172 
1 711 
176 

203 
2()/, 

211 

2 11 
212 
213 
? 111 

2111 

? 111 

211j 
?IG 

223 

231 

236 
?'I() 

2115 
?')5 

O?{)II')I~ 

<JII0Cro:-' 
030 /153 
(l2(llI30 
(l301110 
161001l 
02(11)1, 
n 1 ()()()() 

<mel c ro" 

<rn(1cro> 
02GI~53 
()71137 

<1I1<)eIO> 

<rn;lcro> 

0;:>6 1,5') 

OU3000 
02(111116 
011011 

U20 1,117 
/000000 

()?O/I/,6 
UU50U3 
03()113() 
02()113() 
n 3()1, 1 (I 

<rnacro> 
'·m(lCIO·' 

O;:>lpJ()() 

02 11/130 
U12(J03 
orj/I()()() 

012(J(l6 
() 3/1/11 (I 

OOIH) 111 n 13004 
02 111,117 

005002 UIGUOO 
012001 024430 
U1500U /n07777 
02/1 1,31 
(J2 1·I',3? 
012()U1 (1?1",10 
!l?/1/,3 '3 

A Pt-I L 2. 1 ( W> /1 ~) /8 7 J 
Block: Bcm·1 

U7/0G/87 11:5G:23 
QURI ifiet': BeaM 

ED = R!QUE 
HKEHN EPOQ 
R!XO ~ (R!QUPT) 
B := (R! XO + 3 J 

lOB: I 
(H!QlJE + GJ = II 

SENDIF 

SELSE 
R!QUpr R!QUPT + 1 
p-:- NEXl 

$fNDIF 

$ENDIF 

R!NUMOONE H!NUMDONE + 1 

-II-

-II- PROCESS MlSSAGE 
-II-

.QUEUE1HE OVERFLOHED MESSAGE 

.RE-ENABLE INPUT CHANNEL 

.CLEAH OVERFLOH CELL 

.««< 2 

.CHECK NEXT QUEUE 

.««< 1 

.««< 0 
. INCHEMENl NUMBER PROCESSED 

I = 1 .ALLOW INTERHUP1S 
R! lOP = R!MSG > 14 - MQ$BMXO & 17 . lOP FROM WHICH DAL ORIGINAT 

-II- COMPUTE MOS-DAL ADDRESS 

R!XO R! lOP < 2 + MBAQ + 

R!X1 

R!X2 
R!X3 

R! ,,,,SG & 7777 < 3 

(R! XCI) 
(R!XO + 1 J 

.POINTER TO MOS BASE ADDRESS 

.OFFSET FROM BASE 

.BASE ADDRESS 

DADO H!X2.H!X3.0.H!X1,R!X4.R!X5 .ADD OFFSEr 
MOSR R!X4,R!X5.R!DAL.10 .READ DAL FROM MOS 

-II- GET DAL FUNCTION CODE 

BCOH.191 
BCar",. 192 
BCO"'.193 
BCor",. 19 11 

Bcar"'.195 
SCOr"'.196 

BCar·l. 197 
SENDIF 

BCOr",. 198 
BCar·" 199 
BCar"'.200 
SCor·l. 201 

SEND IF 
BCar·I.202 

SENDIF 
BCOt-1. 203 
BCar·" 2U/I 
BCOt-l.205 
BCO"'.206 
BC0I-1.207 
BCar·I.208 
BCOH.2U9 
BC0I-1.210 
BCOM.211 

BCO"'.212 
BCO"'.213 
BCOr·l. 21 II 
BCar",. 21 5 

BCO"'.216 

BCar-l. 217 
Bcor·1. 218 

Bcar-I.219 
BCar·I.220 
BCO,.1. 221 
BCar·I.222 
BCO'",. 223 



BCON 
OVf~ r" ay BCOf-1 

275 
302 

306 
312 

316 

336 

3/12 
31H 
352 
35'. 
356 
36t) 
361 

3(,1 

<flI8cro> 
<mll c ro> 

<milero> 
077000 /002106 

077000 /002153 

<rnClC ro> 

<metC r'o> 

<m{1C r'o> 
0140UO /000000 024431 
01 nuo 1 02l,II32 
02()'."5 02114 3 3 
unooo /Otl2.15.3 
nII3!)1, 
<~mac 1'0> 

o 1
'
J()()n jonooon 02 l ,I.1 () 

lOP APML 2.1(Wj/15/87) 07/06/87 11:~)6:23 Page 61.9 
Bloc I~: BCOM QlIfl I i fie r: BCOM ( 1 () ) 

GEf R!fCT,DA@IFC,R!DAL 
$If (R!FCT = MC$MSTIO) . I/O REQlJES T FROr.., CPU 

* PROCESS INCOMING REQUEST FROM THE CPU 

$PUNTIF (R!%MYID # XIOP) 
R = MOSREL 

* GET PARAMETERS FROM PACKET 

R = DALSTRIP 

********************* 
* TRACE * 
* * * 1. DEVICE * 
* 2. FUNCTION * 
* 3. REQUEST BLOCKS * 
* 4. REQUEST SECTS * 
* 5. FLAGS * 
********************* 

.If wrong lOP 

.RETURN THE MOS DAL 

.GET DAL PARAMETERS 

.»»> () 

KRECORD TF$TEXO,(R!DVC,R!FUN,R!RBC,R!RSC,R!FLG), INT=ON 

* CHECK FOR CONFIGURATION REQUEST 
* PACKET FOLLOWS DIFFERENT ROUTE 

$IF (R!FUN = FC$CHNGE) 

STORE O,TQ@STS,R!DAL 
R!X1 = O$CONMAN 
R!X2 = 1 

.CLEAR STATUS 

.PRIORITY 

.»»> 1 

R!X3 = R!DAL .PASS THE DAL ADDRESS 
H = CREATE 
P = NEXT .CHECK FOR MORE 

SENDIF 
.««< 1 

* DO RANGE CHECK ON REQUESTED DEVICE NUMBER 

A = (XDEVMAX) .MAX DEVICE ORDINAL 

R15472BG.1 
BCot,!. 225 

SIF 
Bcor"'.226 
Bcar"'.227 
BCOM.228 
Bcor·'.229 
Bcml.230 
Bcar·l. 231 
BCOM.232 
BC0f.1.233 
Bcar·l. ~ 34 
Bcar". 2 36 
Bcm,!. 237 
Bcar'I.238 
Bcor". 2 39 
Bcor".2110 
Bcar·!. 21.1 
Bcar".2112 
BCot".2 lI3 
BCOM.244 
BCOM.2 lI5 
BCO~1. 2 116 
BCOM.2lI7 
BCOM.248 
BCOM.249 
BCOM.250 
BCOM.251 
BCOM.252 

SIF 
R16767RD.1 

BCOM.253 
Bcar·!. 254 
BCOM.255 
Bcar·I.256 
Bcml.257 
BCO~1. 258 

SENDIF 
BCOM.259 
BCOH.260 
Bcor-I.261 
BCO~1. 262 



BCO"! 
OVP I I ;IY IH 

373 
376 
'I()U 
1102 
IIn3 

IIf11 

1111 
1113 
1121 

1~2 3 
II? 1 

1133 
'1'1 () 

,,1,0 
11'13 
'1 111

) 

'II~ 7 
1151 
11')2 
1151 
'I(,? 

1166 
II 1 :~ 

(l30 1110 
(mile 1'0" 

01 1j()(JO j177716 ()2111~30 
()770()() /()()2305 
() 77(llJ(J jOn? 1113 
07132CJ 

<m<lcro:" 

o 111O(1l) /OOOlJ!)O 02 11410 
020'156 0321110 021,1,30 
030'130 02111130 

<m(lcro> 
<nwc toO> 

<1Il;lC 1'0> 
<1I\('1CI'O> 

<IIl(lcro> 
<m,IC 1'0> 

01 11000 jOOllUOO 021,431 
01UOO1 02111132 
1120'111~) 024 1133 
0770(10 jnn?]5] 

<111(1(; I'll> 

<1I1<Ie 1'0> 
<,II\(\C r'(» 
<rn;\ C 1'0" 

<III(1C 1'0;' 

"lIIn r; In .... 

pr AI't'll 2. 1 (W>/15j8 7) 
Block: BCOM 

07j06j8711:56:23 
qllCl I i fie r: BeaM 

$Ir (A <= R!DVC) 

R! XO -= S T@DAL@X 
R =- BADDO 
R -= DALRET 
P -= NEXf 

$ENDIF 

* ALL OTIIER REQUESTS 

. I F OUT OF RANGE 
.»»> 

.RETllHN PROTOCOL ERROR 

.RETURN LOCAL DAL 

.CHECK FOR MORE REQUESTS 

.««< 

* IF DEVICE ACTIVE QUEUE fOR TEX 
* IF NOT, SEND TO BMXOPE (MUST BE MOUNT REQUEST) 

R!Xn = R!DVC + (XDEV) 

R!XO = (R!XU) 
GET A,BDV@OP,R!XO 
$IF (A =- U) 

GEf R!%Wl,BDV@DT,R!XO 
$IF (R!%Wl # DT$BMT03) 

STORE O,TQ@STS,R!DAL 
$ENDIF 

* SEND TO OPEN ROUTINE 

R!Xl = O$BMXOPE 
R!X2 = 1 
R!X3 = R!DAL 
R = CREATE 

$ELSE 
dET R!TCB,BDV@CR,R!XO 
SPUN T I F (R! rCB = 0) 
$IF (R!FUN # rC$DSP) 

STORE O,TQ@SrS,R!DAI 
$ENDIF 

.POINTER INfO DEVICE TABLE 

.DEVICE TABLE ADDRESS 
.OPEN FLAG 
· IF DEVICE NOT OPEN 

.GET DEVICE fYPE 
· IF NOT 3480 

.CLEAR STAIUS 

.OPEN ROUTINE 

.PRIORITY 
· PARAt-IETER 
.ACTIVATE 

.CRW ADDRESS 

.»»> 

.»»> 2 

.««< 2 

.MUST BE ONE IF OPEN 
· IF NOT DISPLAY ON 3480'S 

.»»> 2 
.CLEAR STATUS 

.««< 2 

Page 65U 
( 1 1 ) 

BCOt-l. 2 CJ:) 
Sir 

BCOr,1. 2611 
BCOH.265 
BCor·1. 266 
BCOH.267 
BCOr,1. 2()8 

SENDIF 
BCor~. 269 
BCOH.27U 
Bcor'l. 271 
BCor·l. 2 72 
BCor~. 273 
BCor~. 2 711 

BCOt-l. 275 
Bcor'l. 276 
BCor·l. 2 77 

S I F 
R16767RD.2 
R16767RD.3 

S I F 
R16767RD.LI 
R16767RD.5 

SENDIF 
BCOH.278 
Bcor'l. 279 
BCOt-I.280 
BC0f.1.281 
BCOt-1. 282 
BCor·1. 283 
BCor·1. 28 11 
BCor·I.285 
BCor,1. 286 
BCar-1. 287 

R16767RD.6 
S I F 

R16767RD.7 
R16767RD.8 

SEND IF 
BCor·1, 288 



BCOl>' 
ave I' I ;1 y Bcm1 

'..,3 <rnnero> 

50? o nnO() /nn21~O 1 

50'l <mac ro> 
514 077000 /Oft2110 1 
516 <macro> 
526 077000 /0()2 11C) 1 
530 <mac ro> 

531 020451 013004 136000 
/002325 

535 002000 000000 
537 02011'15 0211()00 
5/11 <mac 1'0> 
544 <mac ro> 
546 003000 
547 <m<tcro> 
552 077000 /002265 
55 11 <m<lC ro> 

55 11 <m<tero> 

554 011500 
555 <mac r'o> 

566 <rn;H~ ro> 

600 0(12000 oonnoo 
6U2 <rn(lcrn> 
611 02(JI-,I,6 024UOO 
613 n l/I()OO /nooooo 024000 

lOP APML 2.1(()~/15/87) lrl/06/8711:56:23 Page 651 
Block: BCOM Qual ifier: BCOM (12) 

* IF REQUEST IS FOR DATA I/O 
* QUEUE FOR BYPASS 

SIF (R!FUN = FCSREAD) OR (R!FUN = FCSWRITE) 

R = BYPASS .QUEUE FOR BYPASS 

* QUEUE CONTINUE-READS FOR BYPASS ALSO 

SELSEIF (R!FlIN FCSEORR) OR (R!FUN FCSEOFR) 
R = BYPASS 

SELSEIF (R!FUN FCSEODR) OR (R!FUN FCSNOOP) 
R = BYPASS 

SELSE 

* QUEUE ALL OTHfRS FOR TEX 

.»»> 2 

R = HALTIO, R!FUN = FCSFREE .HALT I/O IF FREE DEVICE 

I -:-: 0 . LOCK 
DY = R!DAL .DAL ADDRESS 
ADDRESS DZ,DC@MSG,R!TCB .TCB DAL QUEUE 
RKERN HPUT 
I = 1 .UNLOCK 
ADDRESS R!QUE,DC@QUA,R!TCB .TEX WAIT QUEUE 
R = POPPER .LET lEX RIP 

SENDIF 

SENDIF 

.CHECK FOR MORE 

.««< 2 

.««< 
P = NEXT 

SELSE IF (R! FCT MCSCPURD) OR (R!FCT = MCSCPUWR) . I/O TO CPU 

* REQUEST FROM XIOP TO READ/WRITE TO CPU 

SPUNTIF (R!%MYID # BIOP) AND (R!%MYID # DIOP) . If wrong lOP 
.»»> 1 
.««< 1 

1-::0 
STOHE O,AD@PRI,R!%ACTIVE 
EH = R!MSG 
ED = BXQQ 

.LOCK 

.SfT PRIORITY 0 IN BIOP/DIOP 

.LEAVE DAL IN MOS / QUEUE MESSAGE 

.QUEUE ADDRESS 

Bcar".289 
Bcar".290 
Bcor·'.291 
BCOM.292 

SIF 
BCOM.293 
BCOM.294 
BCO,..,1. 295 
BCOM.296 
BCOM.297 
BCOM.298 
BCO""'.299 
Bcar".300 
Bcar·,. 301 
BCO"'.3D2 
Bcar".303 
BCO"'.304 
BCOM.305 

Bcar·'.306 
BCOM.307 
Bcor".308 
Bcar".309 
Bcar·,. 310 
BCOM.311 
BCOM.312 
BCOM.313 

SENDIF 
BCOM.311, 

SENDIF 
Bcar".315 
Bcar·'.316 
Bcar·'.317 
Bcor·'.318 
BCOt-'.319 
BCOM.320 

SIF 
SENDIF 

Bcar·1. 321 
Bcor·1. 322 
BCOM.323 
BCOM.324 

2 
2 



m:ml 
OvPt'l "Y Bl 

616 <[Il8Cro> 

620 "-fIl,l C to> 

6?3 () 11 J()(l () /unO()OO O?'I'~5'~ 
626 u 7 loun /()U2;)65 
63U 07l()OO Inn?I'13 
632 f171')56 
(d3 <rn<lC 1'0> 

6115 <nt(1cro> 
(ir)1 ()71(J()() /on21()(j 

653 <III(1C r'o> 
6()() <fI1(lcro> 
6()/1 <m(1C 1'0> 

670 <[Il(1cro> 

673 n 7 7000 /n()2265 

675 n 7 70UO /on2153 
677 <fTl<lcro> 

Of' 
I 

A I'M L ;:>. 1 ( ()~) /1 rj / 8 7 ) 
Block: RCOM 

01/U6/87 11:';6:;>3 
Qua I i fie r: BCOM 

RI<EHN E POQ 
$rUNTIF (Elt 0) 
R! Qll E cc- T [)~'Q 
R ~ POPPER 
R ::: OALRE I 
P = NExt 

$ELSEIF (R!FCT = MC$CPRDN) OR 

· I F QUEUE FULL 
.WAII QUEUE FOR fDEM1 
.ACIIVAIE If WAITING 
· RLlURN LOCAL OAL 
· CIIECI<- F OH t-IORE 
(R!FCT = MCSCrWDN) .CPU I/O DONE 

* REPLY TO XIOP REQUEST FOR CPU READ/WRITE 

SrUNflF (R!%MYID # XIOP) 
R -:: MOSHEL 

.If vlr'Ol1g lor 

.RETURN MOS DAL 

* DECREMENT OUTSlANDING REQUEST COUNl 

GET H!TCR,DA@lCB,R!OAL 
FLDSUB 1,DC@BRQ,R!TCB 
SPUNII F (A = 177777) 

* SEE IF ANYONE WAITING 

.DEVICE TABLE ADDRESS 

.DECREMENT COUNT 
· IF NEGATIVE 

ADDRESS R!QUE,DC@QUB,R!tCB .Blor WAIT QUEUE 
R := rOPPER 

* GET PARAMETERS FROM DAL 

R = DALSTRIP 
GET R!VMS,DC@VMS,R!TCB 

********************* 
* TRACE * 
* * * 1. DEVICE * 
* 2. TRAN. BLOCKS * 
* 3. IRAN. SECTS * 
* 4. VALID MOS * 
* 5. STAlUS * 
********************* 

.VALID SECTOR/BLOCK COUNT 

KRECORD rr$TEX1,(R!DVC,R!TBC,R!TSC,R!VMS,R!STAT), INT=ON 

* CHECK STATUS FOR ERROR 

PC1ge 652 
( 13) 

BCOI".325 
BecH,I. 32 () 
BCOI·I.321 
Bcor"'.328 
BCOM.329 
Bcor·I.330 
Bcor,l. 331 
BCOH.332 
BCO~1. 333 
BCOf.I.334 
BCOH.335 
BCOI",. 3 36 
Bcor",. 3 3 7 
BCor·I.338 
BCOf.I. 339 
BCor·'.3'10 
Bcor"'.3 111 
BcOt,1. 3/12 
BCOf.I. 3/1 3 
BCor",. 3 Il ll 
BCor·'.3 115 
BCor,1. 3l~ () 
BCOI'1. 31J7 
BCO~I. 3/18 
BCor'l. 31~ 9 
BCor,1. 350 
BCor'I.351 
BCOH.352 
Bcor",. 3 53 
Bcor"'.354 
BCOfol.355 
Scar-I. 356 
SCor·l. 357 
scor·1. 358 
SCOf.I. 359 
SCOf.1. 36() 
scot-I. 36' 
scor·1. 362 
SCOf.I.363 
scor,1. 364 
SCOf.1. 365 
scor"'.366 



BCOt-l 
ave t' I Cly Rem1 

72/1 

727 
73 II 
736 
747 
751 
752 

752 

761 
763 

771 

776 
1001 
1007 
1011 

1011 

1011, 
TO?1 

1()~3 

10 311 

<lTlilCr'o> 

<mClcro> 
077000 jOn22 1/1 

<milC ro" 
077000 /on21 113 
071675 

<IlIClcr'o' 

<m;JC ro> 
<m;:,cro> 

<mClcro> 

02U II I!!) 
<IT1ClC ro> 

0204I14 
<m8cro'> 

020 /,1,1, 

<H1ClCr'o> 
<1II(1cro> 

<macro> 
<'m;)cro> 

023I,I,lt 

n24I/I~n 

0231,110 

024430 

021"-t44 

lOP AI-'t-IL 2.1((J~)/15j8n 1l7/06/87 11 :'J6:23 PClgC 653 
Block: BCUM Qual ificr: BCOM (14) 

$1 F (R ! STAT # 0) · IF ERROR DETECTED 
.»»> 1 

STORE MC$CSTAT,DA@IFC,R!OAL .FUNCTION CODE 
R = RESPOND .RESPOND TO CPU 
STORE 1,DC@ERR,R!TCB .SET ERROR FLAG 
R = DALRET .REIURN LOCAL DAL 
P = NEXT . CHECK FOR t-l0RE 

$END IF 
.««< 1 

* SENSE READ FROM CPU COMPLETE 

$IF (R!FCT = MC$CPRDN) 

R!VMS = R!VMS + R!TBC 
.»»> 

.UPDATE MOS BLOCK COUNT 

* WRITE FROM MaS TO CPU COMPLETE 

$ELSE 
FLDSUB R!TSC,DC@TMS,R!TCB .DECREMENT MOS SECTOR COUNT 

* REPORT ONLY VALID SECTORS TRANSFERRED 
* SAVE OTHEPS FOR END OF BLOCK. 

$IF (R!VMS < R!TSC) · IF SOME NON-VALID TRANSFERS 
.»»> 2 

R!XO = R!TSC - R!VMS .COUNT 
FLDADD R!XO,DC@TSC,R!TCB .SAVE FUR END OF BLOCK 
R!TSC = R!VMS .NUMBER TO REPORT 

$ENDIF 

R!VMS = R!VMS - R!TSC 
.««< 2 

.UPDATE VALID SECTORS REMAINING 

'", IF DATA-BAD SET, CLEAR REQUESTED SECTOR COUNT 

GET A,TQ@DBF,R!DAL .DATA BAD FLAG 
$IF (A # 0) · IF SET 

.»»> 2 
S10RE O,DC@RSC,R!TCB · CLEAR RHIA I N I NG REQUEST 

$F:NDIF 
.««< 2 

Bcar". 367 
BCm".368 

$IF 
R 1 51172 B G . 2 

BCar.,. 370 
Bcor". 3 71 
BCOr.,. 3 72 
BCOM.373 
BCOr". 3 74 

$ENDIF 
BCOr.,. 375 
Bcar". 3 76 
BCOM.377 
BCOt-l.378 

$IF 
BCOt-1. 379 
BCOr".380 
BCOt-1. 381 
BCar".382 
BCar,1. 383 
BCar-l.381t 
BCOM.385 
BCOM.386 
BCO"'.387 
BCm1. 388 
BCOM.389 

$IF 
BCOM.390 
BCOt-1. 391 
BCOt-1. 392 
BCON.393 

$ENDIF 
BCor·!. 394 
BCOM.395 
BCm-1. 396 
BCml. 397 
Bcor·'.398 
BCml. 399 

Sir 
BCOr., .IHlO 
BC0r-1.401 

SENDIF 



I?,l ~OI'I 
Oy'(: I' I "Y IH 

1 (HO 
1036 
10 /13 
10');> 

1063 
l(lhG 
1070 
lUT? 
1071, 
1076 
1 1 (In 

1 1 ()(l 

l1UO 
1 1 () 5 

1112 
1117 
112/1 
1 1 31 
11112 
1111 'J 
II')? 
1157 
1162 
1161 
1 1 ill 

<\llilt: 1'0 

<:1ll;ICI'O 

<IIlClCI'O 
"111<1 C I'n 

() llJ{)UU /O()OUUO 
U 1 O()() 1 02 1,1132 
n 1 ()()(l 1 02 11

'
133 

U2()11'12 ()2 1,1'3 L.\ 
020 /11,5 02 L,I135 
0770U() /()O?3')3 

"lnClC 1"0" 

<\lIClCrO" 

<mi?lcro> 
<m<1cro> 

<iliac 1'0> 

<rn<1cro> 
<111<1CIO> 
<rn;l C In " 

(llIW()ft /()(tr1(trlfl 
<IlI,le 1'(>" 

<, III;IC IO~' 

OZ()ln? 023 1133 
<'mil c ro 
<'llIacro 

(117(111(1 (UI??lll 

0211/.\31 

();:'11/131 

()2 /1/,32 

OP AI'I·IL 2.1 (()~/I ')/87) U 1/U6/81 11: 'J(i: 23 PClge 654 
1 Bloc k: BCOM QUCl I i fie r: BCOr·1 ( 15 ) 

-II kEEP TRACK or NUMBER OF SECTORS SENT TO CPlJ 
* T IIAT \lAVE NO r BEEN RELEASED. I F ENOUGH ACCUMULAT E 
* CREATE BUFMAN TO RELEASE THEH. 

FLDA()[) R!TSC,DC@FSC,R!TCB .ADD CUrmENT SECTORS 
GEl R!XU,DC@FSC,R!TCB .CHECKTOrAl 
GET R!Xl,()C@BDN,R!TCB .BUFMAN ACTIVE FLAG 
SIF (R!XO > 20) AND (R!Xl = 0) 

.»»> 2 
R!Xl O$BlJFMAN 
R!X2 1 
R!X3 FNSDALL 
R! XL, R! rCB 
R!X5 R!DAL 
R = CREATE 

SENDIF 

· T(lsk priori ty 
.CODE TO DE-ALLOCATE 
.DEVICE TABLE ADDRESS 
.DAL ADDRESS 
· CALL 

.««< 2 
SENDIF 

* UPDATE UNUSED BIT AND PARTIAL WORD 
* COUNT IN CURRENT DAL. 

GET R!XO,DC@DAL,R!TCB .DAL ADDRESS 

.««< 

SIF (R!TSC # 0) OR (R!TBC # 0) .IF REPORTING TO CPU NOW 
.»»> 1 

* SEND RESPONSE TO CPU 

PUT R!TSC,TQ@TSC,R!DAL .TRANSFERRED SECTORS 
PlIT R!TBC,TQ@TBC,R!DAL · TRANS FTRH ED BLOCKS 
PU r R!VMS,TQ@VMS,R!DAL .VALID HOS COUNT 
SlORE 1,ST@DTR,R!DAL · SEr OA1A TRANSFERRED 
H!Xl - BBDISK · PASS AVAILABLE MOS SECTOR COUNT 
GET H!X2,BB@TOT,R!Xl .1OlAL r'10S 
GET H!X3,BB@USE,R!Xl · NUr·mU~ IN USE 
H!X2 ::: R!X2 - R!X3 · NUt-mER STILL AVAILABLE 
pur R!X2,TQ@MOS,R!DAL .ENTER IN DAL 
STORE MCSCSTAr,DA@IFC,H!DAL .FUNCTION CODE 
B ::-: RESPOND · SEND IT 

BCOl'I.1102 
BCot-l. LII) 3 
BCOr~. I,()I, 
BCOH . I III 5 
BCot-l.llOo 
BCot-l. 1!O7 
BCOI'I.4u8 
Bcor~. L'09 
BCOr-I.I,10 
BCOH.I.\11 

SIF 
Bcor-I. III 2 
BCOH .1, 13 
BCOH. 41 L.\ 
Bcar~. I, 15 
BCOH. L, 10 
BCot-l. L,l 7 
BCOM.418 

SEND IF 
BCar'l. 4 1 9 

SEND IF 
BCot-l. ,,20 
BC0f.1.421 
Bcm·I.',22 
Bcar·1. 423 
BCO~I. LI24 
BCOr-1. 425 

SIF 
BCot-l. '126 
BCot-l. 427 
Bcar·1. 428 
BCot-l. ,,29 
BCOt-1. 4 30 
Bcar-I.431 
Bcar-I. ,,32 
Bcar·l. 433 
Bcar·l. L, 3 4 
BCOr-1. L, 3 5 
Bcar-I. 436 
BCOr-I. 437 

R 1 5 L, 7 2 B G. 3 
Bcor·l. 1.\3 9 



Be 0"" 
OVRr'l <1y BCOI" 

11 76 <mac 1'0> 
1177 <macro> 
1206 <mclC 1'0> 
121 Ll <macro> 
1230 <nlllcro> 
12/13 <macro> 
12') 1 <rn8eI'0> 
126/1 <rn~lC 1'0> 

126 /1 <mac ro> 
1271 077000 /OU21 Ll3 
1273 (H(jOOO /O(lO()511 
1215 <m8crn> 

1306 <macro> 
1311 077(1)0 /002153 

1313 <m(lC 1'0> 

1317 01010 LI 02 11/130 
1321 <m8cro> 
1322 010103 0241130 
1321l <nwc 1'0> 

1324 <mClcro> 
1331 <macro> 
1336 <macro> 
1343 <mClC ro> 
1350 <rn(lcr'o' 
1363 n020no OOOUUO 
1365 02()LI Il ~) 0211000 
1367 <macro> 
1371 () 7 70! H) /002106 
1313 075000 /OOoo5 LI 
1375 <macrn> 

III! II, <rn;1crp> 

101' AI'I"L 2.1(()~)/1~}/Hl) Ul/06/81 11:~6:23 Pnge 655 
Block: BCOM Qual ifier: BCOM (16) 

$ELSE 
GET R!X1,TQ@"BC,R!DAL 
GrT R!X2,TQ@PWC,R!DAL 
PUT R!X1,TQ@UBC,R!XO 
PUT R!X2,TQ@PWC,R!XO 
GET R!X1,TQ@DBF,R!DAL 
PUT R!Xl,fQ@DBF,R!XO 

$E.NDIF 

.UNUSED BIT COUNT 

.PARTIAL WORD COUNT 

.SAVE COUNTS FOR NEXT RESPONSE 

.MOVE BAD DATA FLAG 

.««< 
PUT R!VMS,DC@VMS,R!TCB .UPDATE MOS VALID COUNT 
R = DALREl .RETURN LOCAL DAL 
P = NEXT .CHECK FOR MORE 

$ELSEIF (R!FCT = MC$CSTAT) OR (R!FCT = MC$CSTRL) .STATUS TO CP 

* SEND RESPONSE TO CPU 

$PUNTIF (R!%MYID # MIOP) 
R = DALSTRIP 

. If wrong lOP 

.GET PARAMETERS INTO REGS 

* SET SOURCE - EITHER BMX OR ERROR RESPONSE 

$IF (R!FCT = MC$CSTAT) 

R!XO 
$ELSE 

R!XO 
$ENDIF 

RQ$Sr-,XO 

RQ$ERRR 

GET R!%W1, TQ@SID,R!DAL 
GEr R!%W2,TQ@DID,R!DAL 
PUT R!%W1, TQ@DID,R!DAL 
PUT R!%W2,TQ@SID,R!DAL 
PUT R!XO, TQ@SIL,R!DAL 
1=0 
R!DY = R!DAL 
RKERN IDALSND 
R = r-'OSREL 
P = NEXT 

$ELSEIF (R!FCT = MC$CPMLT) 

$PUNTIF (R!%MYID # MIOP) 

.BMX RESPONSE 

. SWAP DID AND SID 

.SET SOURCE 10 

.LOCK 

.DAL TO SEND 

.»»> 1 

.««< 1 

.RETURN MOS DAL 

.CHECK FOR MORE 

.MULTIPLE PKTS IN MOS 

.WRONG lOP 

BCot1. IlllU 
BCON. LILI1 
BCOI1.1,112 
BCOM .11113 
B C ot·" Il/~ II 
BCot·,. 4115 
BCOI1. LII16 
BCOM.III17 

$ENDIF 
BCot1.1l48 
BCOM.11/19 
BCOI'" 450 
BCOM.451 
BCot1.1152 
BCOM.453 
BCO"'.45 Il 
BC011.455 
BC011.1156 
BC011.457 
BCON.458 
BCOM.459 
BCOr-1. 460 

$IF 
BCOI·I.461 
BCOM.462 
BCOM.1163 
BCOM.4611 

$ENDIF 
BCOM.465 
BCOM.466 
BCot"1. 1167 
BCOr-" 468 
BCOM.469 
BCOr-l.1170 
BCOr-" 4 71 
BCOM.472 
BCO,,"" 4 7 3 
BCOM. LI74 
BCO,,"" 4 75 
BCot·,. 476 
BCOM. LI77 
BCOM.478 



BCU!-1 
OverlClY B( 

l11U 1 
]II III 
III? 1 
111 ;!() 
111311 
11111? 
11~ ~() 
111 ') ') 

111611 
111()o 
11170 
1 LI72 
11~ III 
15U? 
1')12 

1514 
1516 
1520 
1522 
15~!11 
15 31~ 
1535 
1 ~)Vi 

1') 36 
1551 
15/? 
16fl;> 
1610 
Hi?3 

1 ()~ (, 

<111;le r 0> 

<m;:lcl'o> 
"II\;tC t't» 
<1It;lC r()~' 
<mile 1'0' 

<m(1eto> 
-'lftite I'!)'-

0100:)0 (H)llO()? 
O~II'J()2 
01()()10 ()1?()()11 

02(J/IG(1 021111~!6 
() 2() LI () 1 U2 LI l127 
(l1()()()1 021~112l) 

n2nl~ II') ()21~ 11211 
<:lTlilcro .... 

<111(1C 1'0 "< 

/rn;-rc 1'0" 

n3011
'
1') ()2 1111?3 

<flInc 1'0'-

020 1123 (l2 111163 
Cl30LI? 3 (l?LI II? 3 

<"we 1'0> 
<rn(lcro> 

n 1 ()2l~ ') 
"!Oilel'f)" 

/1lI;:tC 1'0> 

<rnClCl'll' 

<Jll(IC I ():-

,'nt<l C r'o "< 

<m(1e 10" 

'flI;tC I (), 

013001 

U?11466 

lOP AI'I-lI 2.1(()')/15/87) 07/06/81 11:~)6:23 PClge 656 
i Block: BCOM Qualifier: Bcar.., (17) 

'* GlT t-l0S ADDHESS or Burr [R AND HEQUES1TI) NUt-1BER or PAC 1<. El S 

GLI H!"'SU,lq@"'SU,H!DAL 
GLI R!,.,SL, TQ@I-1SL,R!lJAL 
GE I H! 10 I, I Q@HEQ, R! DAL 
GEl H!DIA,rq@DIA,H!DAL 
G [J H! I I D, I Q@D I U , R ! D A L 
GET H!SLG,DISSLG,R!DAL 
GEl H!REQ,TQ0lHQN,H!DAL 
R!LFN DA@@IE > 2 - 1 

R!OFF ::c DA@@LlI + II 

· r..,os lJ I' PU~ Al)DHESS 
· t-l0S I O\-l[R ADDHESS 
.NUMBLH or PACkE1S REQUESTED 
.Grl DIAGNOSrlC REQUESl 
· I ASI\ I D 
.SUPPHESS SYSIEM LOG FLAG 
· R[(~UES r NUt-mEl{ 
.NUMBER or WORDS - 1 

.HEADER + 1 WORD 

'* AL tOCA TF NEW OAtS FOR LOG t-'ESSAGE 

R! %WII R! t-,SU 
R!%W5 = H!MSL 
H!%W3 = 1 
R!%W2 -=- I\!DAL 

.NOS UPPER ADDRESS 

.MOS LOWER 

.SEQUENCE COUNTER 

SUNTIL (1\!%W3 H!TOl + 1) .GET NUMBER OF DALS NEEDED 
GETDAL R!DPT 
SIF(A#O) 

R!%Wl = (R!DAL) 
SUN I I L (R! %W1 = 0) 

H!DPI = R!%W1 
H ! %w 1 = (R! %W 1 ) 
HELDAL R!DPT 

SENDTIL 
P = RELMOS 

SLNDIF 

· I F ERROI{ 

.RELEASE ALL DALS 

.NEXT LIN" 

CIEAI~ SIART=R!DPr, COUNI=H!Orr 

.»»> 1 

.««< 

MOSR 1{!%H4,R!%W5.R!DPT+R!OrF,R!LEN .READ IN LOG 
SlORE RQSERHH,TQ@SIL,R!DPT .SOURCE ID LO\-lER BYTE 
SIOHE ROSCPU,IQ@DID,H!DPI .DESfINArION 
pur R!%W3,EP@SEQ,H!DPr .SEQUENCE NUMBER 
pur R!TOr,EP@rOT,R!DPT .TOTAL NUMBER 

'* CHECK DIAGNOSTIC REQUEST 

Sir (R!DIA # 0) 

BCot~.1179 
BCOH.IISU 
BCOH.lI81 
BCO"'. LIB? 
BCOH.1183 
Bcor..,.118

'
1 

BCOH.'JB') 
BC0f.1.1186 
Bcor-,. liB 7 
BCOr'1. 1188 

Bcml.489 
BCOH.119U 
BCar-1. 119 1 
BCOH.1192 
BCOH.llC)3 
Bcml.494 
Bcml. 119 ') 
BCOH.lI96 
BCOH.1197 
BCOH.lI98 
Bcor-,. LI99 

SIF 
BCot~. 50n 
Bcor·1. 501 
BCOH.5()2 
Bcml. 5U 3 
BCm1. 5 0 l~ 
BCOH.505 
Bcor·1, 506 
Bcml.5Cl7 

SE ND I F 
Bcml.50S 

R 1 6 7671-1 A. 1 
BCm1. 509 
Bcml. 510 
BCOH.511 
Bcar~. 512 
Bcml.513 
Bcml.514 
Bcml.515 
BCm1. 516 



ncor.., 
()V~ r I (lY nco!>, 

16111 
161)'~ 
16 1;{ 

1672 
1675 
1710 
1711 
1122 
1732 

1732 
1737 
1 7111 
1 7!~ 3 
17'I l l 

17 111) 
17'17 
1751 
1753 
1755 
1757 
1761 
1762 

1 763 

1 711 
1716 
20()U 
ZOO? 

<n1<Icro> 
02U II71 00'10 1 n 

<rrtlt C ro> 
O?O1171 011377 

<rn<1C 1'0> 
<"'('Icro> 
<rnllcro> 
<m8cro> 
<IlWC 1'0> 

<rnllcro> 
O?lJl163 034112!1 
020 1163 02!I'I;'!I~ 
026 1125 

<mflcro> 

030445 0211'123 
002()on (JOOOOO 

<nl<lcro> 
020423 0211000 
030423 n2lll~23 

<rrt,lC 1'0> 
<macro> 

003000 

<lTIilC 1'0> 

<milel'(» 

<111<1(;10> 
o 7Inn() /un?1 ()G 

I) 75000 jlll)oor)!, 
<Ill;! C t'()~' 

O?II'127 

n?'~427 

lOP APr-1L 2.1(05/15/87) 07/06/871':1)():?3 Page 657 
f3 I oc k: BCOM QWI I if i e r: BCO!>' ( 18 ) 

PUI R!TID,TQ@SIU,R!DPr 
R!%H5 = R!REQ > 0'8 
PUT R!%HI),EP@RQU,R!DPT 
R!%W5 = R!REQ & 0'377 
pur R!%H5,EP@RQL,R!DPT 

$ELSE 

.»»> 
.IASk ID lJPPEH BYTE 
.REqUEST UPPER 
. S1 OHE_ UPPER 
.REqUEST LOWER 
.srOHE LOWER 

STORE O,TQ@SIU,R!DPT 
STORE ER@fER,EP@PTY,R!DPT 

SENDIF 

.TASk 10 UPPER BYTE 

.ERROH CODE SUBTYPE 

DADO R!%H4,R!%W5,R!LEN 
(R!%WZ) -= H!DPT 
R!%W2 R!DPT 
R!%W3 = R!%W3 + 

SENor I L 

* SEND CONTIGUOUS PACKETS 

R!%Wl = (R!DAL) 
I = 0 
SUNflL (R!%Wl = 0) 

R!DY = R!%W1 
R ! %W 1 = (R! %W 1 ) 
RKERN IDALSND 

SENDTIL 
1=1 

* 

.««< 
.HENAINING PACKET IN MOS 
.LINK DAL ADDRESS 

. INCREMENT COUNTER 

.FIRST LINk 

.LOCK INTERRUPTS 

.UNTIL ALL DALS SENT 

.NEXT LINKED DAL 

.SEND IT 

.UNLOCK INTERRUPTS 

~ RELEASE ONLY DAL AND NOT MOS BUFFER IF THIS IS A 
* D I AGNOST I C TASK AND SUPPRESS SYSTH' LOG NOT SET 
* 
SIF (R!DIA # 0) 

SIF (R!SLG = 0) 

.CHECK SUPPRESS SYSTEM LOG 
.»»> 1 

.00 NOT RELEASE MOS BUFFER 
.»»> 2 

STORE MCSRLDAL,DA@IFC,R!DAL 
R = MOSREL .RELEASE JUST THE DAL 
P := NEXT 

SENDIF 
.««< 2 

SIF 
Bcor..,. 517 
BCOM.518 
BCOM.519 
Bcar"'.52U 
Bcar".521 
BCOM.522 
BCO!>'. 523 
BCON.52ll 
BCOM.525 

SENDIF 
BCOM.526 
BCOM.527 
BCOM.528 
BCOM.529 
BCOM.530 
BCOM.531 
BCOM.532 
BCOM.533 
BCO!>1. 534 
BCOM.535 
BCO!>1. 536 
BCOM.537 
Bcor"'.538 
BCOM.539 
BCOM. 5l~O 
BCOM.541 
BCOM.5 112 
BCOM.5113 
BCOM.5'~4 
Bcar"'.545 
BCOM.5!16 
Bcar-" 5117 
BCOM.548 

SIF 
BCOM.549 

SIF 
Bcar·'.550 
BCOM.551 
BCOM.552 
BCar,1. 553 

SENDIF 



LIeu,., 
OVPI'I<lY IS 

?IH)? 

21)(1;) 

2U(J? 
20(l1 
21110 
2(l11 
21l1.') 

?!l?3 

2()27 
2()32 
2U37 
20lt 11 
?n()() 

2()()( ) 
2()(jl 

2u63 
2()1() 
2075 
2077 
2101 
? 103 

21 ()II 
? Illf) 

~111;lC r 0'-

Uf21U4 
072133 
n 750UU /()()()()'j/I 

<rn;l(' n)'-

<.IIl;lcro> 

<m<lct'o> 
<m(=1ct'o> 
<1n;1 c to> 

<1118Cro> 
<111;1 C to ',> 

012()63 
(l()?(lOU 

<111,lC 1'0'> 

< m:lC 1'0> 

nlnonl 
<m<lc r'(» 

nnnnoo 

I I ;) 'll )() 0 

1175Uun / (l I III () ') /~ 
<fn~lr: 10" 

<m;IC r 0> 

<'fIInc tn'· 

" a P A I' N L 2. 1 ( W> / 1 ') / 8 1) () 1 / l) 6/8 I I 1 : ) () : 2 3 P <l 9 e 658 
Blocl<.: BCor", Qlldlifier: RCOM (19) 

SENDIF 

* REI EASE MOS BUFFER 

RELMOS * 
S T OHE r",CSHLMOS, OA@I FC, R! OAL . RlLU\SE 1-10S CODE 
R = MOSREL2 .SEND 10 CALLING lOP 
R = DALRfT .RELEASE LOCAl OAL 
P = NEXT 

$ELSEIF (R!JCl ~ MC$RLMOS) OR (R!FCr ~ MC$RLDAL) 

* RELEASE MOS BUFFER 

SIF (R!FCT ~ MCSRLMOS) 

$rUNTIF (R!%MYID = MIOP) .WRONG lor 
GEf R!fvISlI,lQ@MSlI,R!DAL .GET HII: MOS BUFFER 
GET R!MSL,lQ@MSL,R!DAL 
MPUf R!MSU,R!MSL .GIVE IT BACK 

SENOIF 

* RETURN MaS DAL TO FREE POOL 

R DALRET 
1=0 
GET R!CB,DA@DLO,R!OAL 
GET R!CC,OA@OL1,R!DAL 
R!CA ::: I 
RKERN PlITDAL 
P = NEXT 

$ELSE 

* ILLEGAL FUNCTION CODE 

SPUNTIF 
$ENDIF 

.RETURN LOCAL DAL 

.LOCK 

.GET ADDRESS 

.RELEASE 1 DAL 

. ««< 1 

.»»> 1 

.««< 1 

.««< 0 

***************************** SUBROUTINES ****************************** 

Be 01-1. ~)~) I~ 
$ENDIF 

Bcar"'.555 
BCOH.556 
BCOH. 5') 7 
Bcar"'.558 

R 1 5472 BG . It 
BCON.560 
BCOI·I.561 
BCot-l.562 
BCOH.563 
BCOH. ~61~ 
BCOH.565 
BC0f.1.566 
Bcar·!. 56 7 

SIF 
Bcar"'.568 
Bcar"'.569 
BCON.570 
Bcar",. 5 71 
BCOM.572 

SENDIF 
BCOt·1. 573 
Bcor",. 571~ 
BCOM.575 
Bcar·l. 5 76 
BCOM.577 

R15 ln2BG.5 
R15 1172BG.6 

Bcar-I.58u 
BCON.581 
Bcar·I.582 
BCOfvl. 583 
Bcar·l. 581~ 
BCOfvl. 585 
BC0f.1.586 
Bcar·l. 587 
BCON.588 

SENDIF 
BCOfvl. 589 
Bcar·1. ,590 
BCOfvl. 591 



BCOtvl 
Ove r I ()y BCOf'" 

2106 
2106 
2113 
2113 
2115 
2117 
2123 

2126 
2130 
2131 
2133 
213') 

2135 
2137 
21111 
21lQ 

2143 
2143 
21 ft5 
2147 
2151 
21')2 

2153 
2153 
2162 
2170 

<m,lC ro> 

002000 000000 
0204 ff5 024000 

<m<1C ro> 
<1111:1 C ro> 

<m(lcro> 
<ml:1cro> 

010001 02 LtOOO 
<ml:1cro> 
<mac 1'0> 

020447 02 l l00n 
<milC 1'0> 

003000 
001000 

002000 000000 
020445 02LIOOU 

<'TIRCro> 
00300U 
O!l1000 

<macro> 
<mac ro> 
<1II(1cr'o> 

lOP APML 2. I(U5/15/87) 07/06/87 11:56:23 P8ge 659 
Block: BCOM Qual ifier: BCOM (20) 

* * RE1URN MOS DAL TO APPROPRIATE lOP 
* 

f'IOSREL * 
STORE MC$RLDAL,DA@IFC,R!DAL 

MOSREL2"" 
I = 0 
OS = H!DAL 
GET A,DA@IFC,R!DAL 
$IF (A = MC$RLMOS) 

RKERN DSUM 
$FLSE 

H!CE = 1 
RKERN DALWRT 

$ENDIF 

EI = RIIOP 
RKERN EMSGIOP 
I = 1 
EXIT 

* * RETURN LOCAL DAL 
* 

DALRET * 
I = 0 
DY = R!DAL 
RKERN HONN 
I = 1 
EXIT 

* 

.FUNCTION CODE 

.LUCK 

.DAL AODHESS 

.FUNCTION CODE 

. IF RELEASE MOS 

.SEND COMPLETE DAL 

.ORIGINATING lOP 

.SEND BACK 

.UNLOCK 

.LOCK 

.ADDHESS 

.RETURN TO POOL 

.UNLOCK 

* MOVE PARAMETERS FHOM DAL TO REGISTERS 
* 

DALSTRIP * 
GET R fUN,TQ@fCN,R DAL 
GET R DVC,TQ@DVN,R DAL 
GET R RSC,lQ@RSC,R DAL 

.FUNCTION TYPE 

.DEVICE 

.REQUESTED SECTORS 

.»»> 0 

.««< 0 

BCOtvl.592 
BCUM.593 
BCOr"'.594 
BCOM.595 
BCar"'.596 

R15472BG.7 
BCOM.598 
BCOH.599 
BCOM.600 

R15472BG.8 
R15472BG.9 

SIF 
BCOM.602 
BCOM.603 
Bcar"'.60 LI 
Bcar·1. 605 
BCOM.606 

SENDIF 
BCar-1. 607 
BCOM.608 
BCOM.609 
Bcor..,. 610 
BCOM.611 
BCOf'1. 612 
BCOM.613 
BCOM.614 
BCO,..1. 615 
Bcar-I.616 
BCOfoI.617 
Bcar"'.618 
BCOM.619 
Bcar"'.620 
BCO,..I. 621 
BCOM.622 
BCOM.623 
BCOfoI. 6 21~ 
BCOM.625 
Bcar·I.626 
Bcar"'.627 
BCO,..1. 628 
BCOM.629 
BCOfoI. 630 



BcaH 
OVH 1'1 8y I~\ 

21 I') 
2202 
22(' T 
2211~ 

2221 
???() 

2232 
2234 
2236 
22 110 

22 1\!l 

22111 
2~!II 1 
22 113 
22 115 
2211 T 
2251 
?2S? 

2253 
2253 
2255 
2257 
22() 1 
??fl) 

<m;lcn1> 
<fII::lC t'O> 

<flint: 1'0> 

<macro> 
<mC1C 1'0> 
<1II(lr~ t'O> 

() 1 C)()()lJ 
U lUll(lU 
nl(l(lon 

<mile rn> 

()() 10UU 

02 11
'
1
'
13 

(12 111137 
n?IIII~HJ 

002(1)() 000000 
n 2U '14 r) ()? It( )(10 

<mile r'o> 
<mile 1'0> 

U03llUO 
nOl0un 

01 (lOOO 02 111155 
1)(1200n ono()ou 
()1 11000 ;Clfln()(J() 

<11I;le t'():'> 

() 7,)r)(}() /()(If)f)'j/I 

RESPOND 

YIELD 

POPPER 

'OP AP"'L 2.1(()5/15/87) U7/06/87 11:56:23 Page 660 
) Blocl\: BCOM Qlfal ifier: BCO'" (21) 

GET R!RBC,TQ@RBC,R!OAL 
Gli R! rsc, Iq@rsC,R!DAL 
GEl R! IBC,lQ@lBC,R!DAL 
GET R!FLG, rQ@DDF,R!DAl 
GET R!SlAT,TQ@STS,R!DAL 
S I F (R! F lJ N = F C SMO U NT) 

R!STAT 0- 0 
R! fmC () 
R!HSC :::: 0 

SENDIF 

EXIT 

*" *" SEND RESPONSE TO MIOP 
*" 
*" 
I = n 
DS = R!DAL 
RKERN DDALGETA 
RKERN DMGA 
I = 1 
EXIT 

*" 

.REQUESIED BLOCKS 

.TRANSfERRED SECTORS 

.TRANSFERRED BLOCKS 

.DATASEI FLAGS 

.STATUS 

.CLEAR 

.LOCK 

.ADDRESS 

.ALLOCATE MOS DAL 

.SE.ND DAL 

.UNLOCK 

.»»> n 

.««< 0 

*" GIVE UP CONTROL IF AN ACTIVITY 
*" OF EQUAL OR HIGHER PRIORITY IS WAITING. 
*" 

*" 
R!NUMDONE = 0 
I = 0 
A = DSBCO,.,' 
HKERN DGIVEUP 
P =- NEXT 
*" 

.CLEAR CHECK POINT COUNT 

.LOCK 

.DEMON DESCRIPfOR 

. Re I i nqu ish cont ro I if neceSS<l ry 

*" POP ACTIVITIES OFF WAIT QUEUE 
*" 
*" 

Bcor·'.631 
Bcor".632 
Bcor·,. 633 
BCOl-1. 63 11 
Bcor·'.635 

R16767HD.9 
51 F 

R16767RD.1U 
R16767RO.11 
R16767FW.12 
R16767RD.13 

SENDIF 
Bcor".636 
BCOM.637 
BCOH.638 
BCO"'.639 
BCO"I.61Iu 
Bcor".6111 
BCm1. 6112 
BCO"1. 6113 
Bcar·,. 6 II II 
Bcar·l. 6 115 
Bcor".6 116 
BCOM.6117 
Bcar·,. 6118 
Bcar·1. 6 119 
BCOH.65U 
Bcar-l.651 
BC0l1.652 
BCON.653 
Bcor".65

'
1 

BCO"1. 655 
BCO"1. 656 
BCO"1. 657 
BCO"1. 658 
BCO"1. 659 
Bcar-'.660 
BCO"'.661 
Bcar·" 662 
BCON.663 
BCOM.664 
BCO"1. 665 



BeO!'-1 
OV8rlny ReOf.! 

22( 1) 

2267 

2272 
2274 
221G 
2300 
2302 
2303 

2303 
23nl, 

2305 
23(15 

2311 
2316 
2323 
2321, 

2325 
2325 
2336 
23 1,1 
23,,3 
23 1,5 
23 1,1 
2351 
2~,)? 

<1Tl{1CI'O> 

<lTln r. rn-> 

OU2(100 noouoo 
0204,)l, O?l,onn 

<milcro> 
<mil c 1'0:---

()030()U 
<!line ro> 

<milC 1'0> 

on 1000 

0111000 /1771 n 
02 l ,430 

<!IIncr-a> 
<mn c r-a> 

073()6? 
Oll1000 

<rnncro> 

023 /J30 

o l l lO00 /OO()OOO 02 /",31 
OHJ(IOl 02l"'32 
OJ()O?l 02/,1,33 
U2(J/,l,? 021,/,3 l , 

02()I'1J6 O?I,I,35 
Ol?nn? 
flO 1 III Ifl 

BADOO 

HALTIO 

lOP AI'!'-!L 2.1(05/15/8I) 07/06/87 11:56:23 P~ge 661 
Bloc k: neOM QU<l I i r i e r: BCOM ( 22 ) 

SUN r I L (( B! qU E) = 0) 
$IF ((R!QUE) # 0) 

I cc n 
ED == B !(~U[ 
HI,FRN U)QU 
RKERN EQCP 
I = 1 

$ENDIF 

$ENDTIL 
EXIT 

-/I-

.UNI It QUEUE FLUSHED 
· I F ENTRY 

.LOCK 

.QUEUE AODRESS 
· POP or r 
.pur ON CP QUEUE 
.UNLOCK 

-/I- RETURN ERROR RESPONSE TO MIOP 
-/I-

-II-

R!XO = 177777 - R!XO 

PUT R!XO,TQ@STS,R!DAL 
STORE MC$CSTAT,DA@IFC,R!DAL 
R = RESPOND 
EXIT 

-/I-

-/I- STOP I/O ON CURRENT DEVICE 
-/I-

-/I-

STORE 1,FL$FRP,R!TCB 
R!Xl O$BMXSIO 
R!X2 1 
R!X3 = RQ$HIO 
R ! Xl, = R! T CB 
R!X5 = R!DVC 
R = CREATE 
EXIT 

-/I-

-/I- CREArE AN ACTIVITY 
-/I-

· COMPLEr"ENT 

.ENTER IN DAL 
• F UNCT ION CODE 
.SEND DAL 

.SET FREE PENDING 

.OVERLAY BMXSIO 
· PR I OR I TY 
.HALT I/O 
.CRW ADDRESS 
.DEVICE CODE 
.CREATE ACTIVITY 

.»»> 0 

.««< 0 

BCOM.666 
BCOM.667 

$IF 
BCOfvl. 668 
BCOH.669 
BCO!'-I. 670 
BCOH.671 
Bcm·,. 672 
BCOM.673 

$ENDIF 
BCO!'-1. 674 
BCOM.675 
BCOM.676 
BCOM.677 
BCOM.G18 
BCOt-1. 679 
Bcor·1. 680 
BCOM.681 
BCOM.682 

BCOM.683 
.R15472BG.10 

Bcor·1. 685 
BCOM.686 
BCar-I.681 
BCON.688 
BCOM.689 
Bcor".690 
Bcar-'.691 
Bcor".692 
BCON.693 
Bcor·,. 694 
BCar-1. 695 
BCOt-1. 696 
Bcor".697 
Bcar·1. 698 
Bcar·'.699 
BCar-1. 7no 
Bcar". 701 
Bcar·1. 702 
Bcar·1. 703 
BCOM.704 



BCOt-1 
OVPt'I:1Y I~( 

23)3 
23')3 
237() 
211()() 

211() 1 
21j() 1 
211()3 

2 1lCl '5 
2111 U 
21112 
21113 
2/116 
2111 7 

<111,1(: t'O> 
<[Jl(lCro> 

()(Il (lOll 

OU211()U UOU DO 
02(J/1 11 'j 02 11 Op 
() 111()()() /noo nil 0;:>11000 

«Ilile ro> 
()(13UOU 
o 11HlUU /()OO()()(1 n2 111,54 
Uf313! 
(In 1or)(1 

CREAlE 

BYPASS 

-H-

',01' 
\ 

APHI 2.1(()5/1'j/81) 
Block: BCOM 

() 1 / () 6 / 8 7 1 1 : 5 () : 2 3 
QII(l I i fie r': BeOM 

CRLAfr IUX1,(R!X3,R!XI"R!X5),PHI~R!X2, TYPE=NUMBEH 
SPUNT I F (A # 0) . I r CANT CREATE IT 
EXIT 

* * QUEUE REQUEST FOR BYPASS ACT IVllY 
* 
-II-

I -= () 
OY = R!OAL 
01 = DATQU 
RI<ERN HPUT 
I = 1 
R!QUE = TIMQU 
R c-:. POPPER 
EXIT 

END 

. LOCI, 

. QUEUE R[t~UEST 

.qUEU[ ADLJRFSS 

.ROUTINE CALL 

.UNLOCK 

.BYPASS WAIT QUEUE 

.ACTIVATE IF WAITING 

PClge 662 
(23 ) 

BCor~. 7()') 
BCot-1. 71) 6 
BCOM. 71) 7 
BCOr·1. 1 () 8 
BCOr·1. 109 
BCOM.7111 
BCO"'.711 
BCOM.712 
BCOM.713 
BCO"'.71 11 
BCot·1. 7 1 :) 
BCot·I.116 
BCOt-1. 717 
BCot.,1. 718 
BCOr~. 719 
BCar·1. 720 
BCOt-1.721 
BCOr~. 122 
BCar-1. 723 
BCOt-1. 724 
BCOt-1. 725 



Rem', lOP APML 2.1(05/15/87) 07/06/87 11:56:23 Page 663 
(24) 

ox %ACTIVr I~: 29 D 12: ItO 
OX %13 1 : 4 D 7: 19 7:27 B 7:33 HI 8 B 10 12 B 10:35 B 11 : 5 B 

11 : 6 B 11: 33 B 12: 6 B 12: 11 B 12 13 B 12 18 B 1;?: 26 B 12:32 B 
13: LI B 13 : 5 B 13 : 7 B 13: 12 B 13 23 B 13 27 B 111: 5 B 14 : 7 B 
lLt: 20 B 14:27 B 15: 17 B 15: LI2 B 16 11 B 16 12 B 16: 13 B 16: 18 B 
16: 37 B 16:38 B 16:39 B 18:39 B 18 ItO B 19 10 B 19: 32 B 21:37 B 

OX %EX 8:29 D 8:29 9: 39 D 9:39 17 21 D 17 21 17:28 D 17:28 
17: 31t D 17: 31~ 19:20 D 19:20 23 3 D 23 3 

10 %GI3LNUM $APTEXT 3: 16 F 3: 16 
IIO() %GBLREG $APTEXT 3: 16 

(J %I(ERNEL $APIEXT 8: 9 D 8: 9 B 8:25 D 8:25 B 8 311 D 8 34 B 9: 2 D 9: 2 B 
12:23 D 12:23 B 13 : 1 D 13 : 1 B 16 36 D 16 36 B 18:25 D 18:25 B 
19: 31 [) 19:31 B 20:13 [) 20:13 B 20 16 D 20 16 B 20:20 D 20:20 B 
20:31 D 20:31 B 21: 22 D 21: 22 B 21 23 D 21 23 B 21:36 0 21:36 B 
22: 6 D 22: 6 B 22: 7 D 22: 7 B 23 15 D 23 15 B 

OX %I'IY I [) 4:30 D 7: 7 7: 9 7: 11 7 13 10 7 12:37 13: 11 
16: 17 16: 111 19: 17 

OX %PUNT 7: 16 D 7: 16 10: 7 0 10: 7 11 36 D 11 36 12 36 0 12 37 
13 : 2 0 13 : 2 13: 11 0 1 3 : 11 13 18 D 13 18 16 17 0 16 17 
16: ,,1 0 16:41 19: 17 0 19: 17 19 37 D 19 37 23 4 0 23 4 

OX %TR1 1 (): 21, 0 10: 21~ 13: lJO 0 13:40 
ox %TH2 10: 21, 0 10:24 13: L,O 0 13:40 
OX %IR3 10: 21, 0 10: 211 13: 1,0 D 13: ,,0 
OX %IRI~ 10:24 D 10:24 13:40 0 13:40 
ox %TR5 10:24 D 10: 21, 13:40 0 13:40 
ox %TRAC 10: 211 D 10: 21, 13:IW 0 13: 1'0 
OX %TVNT 10:24 D 10:24 13:40 0 13:40 

177777 ADSNODEI" $APTEXT 23: 3 
17 AD@PR 1@I,1 $APIEXT 12: L,O F 

I, AfJ@PRI@N $APIEXT 12: L,O F 
2 AD@PRI@P $APTEXT 12:40 F 12:40 

11~ AD@PHI@S $APTEXT 12: 11O F 
17 7760 AD@PRI@X $APrEXT 12:40 

;,U BB@IOT@N $APTEXT 15:37 15:37 F 
2 BB@101@P $APTEXl 15:37 F 15:37 
0 BI3@lOI@S $APTEXT 15:37 15:37 F 

?o I3B@IJS[@N $APTEXT 15:38 15:38 F 
1 BB@lJSE@P $APTEXl 15:38 F 15:38 
(J BI30IJS[@S $APTEXT 15:38 15:38 F 
()X BBDISK 4: 31 [) 15:36 

?O BDVG)Cf{@N $APTEXT 11 : 35 11 : 35 F 
7 IHJVCi)C HG P SAPfEXT 11: 35 r 11:35 



HUH-' fP I\PMl 2. 1 ( or) / 1 ') / 8 7 ) 07/06/87 11:56:23 Page 66 l , 

(25 ) 

() BIJV(i)CI'~US $I\PTlXT 11: 35 11 : 35 r 
i7 Bllvonl@H $I\PIEXl 11 : 21 
6 BDVf(jlD I @N $I\PIEXT 11 : 21 11 : 21 F 
(l BDV(ll[) /C!P $APTEXI 11: 21 
? BDV@DI@S $I\PTEXT 11: 21 11: 21 F 

BlJVCilO P@I'I $I\PIEXT 11 : 18 
BDV@OI'@N $APIEXf 11: 18 11 : 18 r 

') UDV@OI'@P $APTEXr 11: 18 11 : 18 
1() BUV(1l0P0lS $APIEXT 11 : 18 11 : 18 F 

1 BIOP $I\PTFXl 7 : 9 12:37 
UX (3xqq I,: 32 D 12:42 
ux CI\ I,: 33 D 19:30 
()X CB I,: 31, D 19:28 
()X cc I,: 35 D 19:29 
m( CE I,: 36 [) 20:15 
(1)< D$I3CUH I,: 37 D 21:35 

3(l \)l\t~}U $APllXf 17: 1 U 
11) ()I\C;\) I 1\ $1\1'1 EXl 17: 12 
?U ()/I,@D\ U<0N $APTEXT 19:28 19:28 F 

;' DAQULO@P $APTEXT 19:28 F 19:28 
() DAQlll U@S $APTEXl 19:28 19:28 F 

;'(J DI\@D\ I@N $APTEXT 19:29 19:29 F 
3 D,l\@'DL l@P $APTEXT 19:29 r 19:29 
U DA@DL I@S $APTEXI 19:29 19:29 F 

?fJ [JI\@ IF C@N $I\PTEXT 10: 1 10: 1 F 14 : I, F 15: 41 F 18:38 F 19 : 7 F 20: 6 F 20: 10 
20: 10 F 22:22 r 

[lAC'1 f (;(ilP $I\PTEXT HI: 1 F 10: 1 14 4 F 11, I, 15 41 F 15 In 18 38 F 18 38 
19: 7 F 19 : 7 20 6 F 20 6 20 10 F 20 10 22 22 F 22 22 

() O!,>,(lll F C(ilS $APTEXT 10: 1 10: 1 F 14 4 F 15 41 F 18 38 F 19 7 F 20 6 F 20 10 
20: 10 F 22:22 F 

2U \)1\@lCB@N $APTEXT 13: 16 13: 16 F 
111 [)/\() T CB<]'P $APTEXr 13: 16 r 13: 16 

(J [)N.~l CB0S $I\PTEXT 13: 16 13: 16 F 
m< [)I\L \/H T 20: 16 0 20: 16 
(1'< DI\IOU I,: 38 [) 23: 11, 

[)CC'B!HI(2'I·1 $I\PTEXT 15 : 9 
[) Ct.' B [)! ICYN $AP1EXT 15 : 9 15 : 9 F 

;~) 1 [)CGBDtl~~1' $1\1'1 EXl 15 : 9 r 15: 9 
I() [)CQB[)N@S $APTEXT 15 : 9 15: 9 
?(J [)CG!BHqQlN $AP1EXf 13: 17 F 
31> [)CCI3l{Q@1' $I\PTEX r 13: 17 F 13: 17 
;)11 nco!)"! ml $I\PTEXT 15:26 15:26 r 



IWOf.1 101' AI'ML 2.1(05/15/87) 01/06/87 11 : r:;(j: 23 P~ge 665 
(26) 

?2 DC@DAI@P $AP IEXT 15:26 r 15:26 
n DC@DAI@S $APfEXT 15:26 15:26 F 
1 OC@ERI\@f·l $APTEXT 11. : 6 F 
1 [)C@EHI~@N $APTEXT 1/1 : 6 F lIf: 6 

~) 1 OC@[RH@P $APTEXl 1 LI : 6 F lLI: 6 
6 OC@lI\f~@S $APTEXT 14 : 6 r 111 : 6 

?O DC@fSC@N $APIEXI 15 : 7 F 15 : 8 15 : 8 F 
If 3 DC@ISC@P $APTEXT 15: 7 F 15: 7 15 : 8 F 15 : 8 

U DC@FSC@S $APIEXT 15: 8 15 : 8 F 
33 DC@HSG@P $APTEXT 12:22 
23 OC@QlIA@P $APIEXT 12:25 
25 DC@QU8@P $APTEXT 13:22 
20 DC@n;3cC~N $APTEXT 111: 110 F 
LI6 DC@HSC@P $APIEXT 1 LI: 110 F 11 .. : 40 

0 DC@HSC@S $APfEXf lLI: 40 F 
20 DC@rr'IS@N $APTEXT 111: 21 F 
4') DC@Tr·1S@P $APTEXl 111: 21 F 111: 21 
?U DC@rSC@N $APIEXT 1 LI: 29 F 
Lll DC@TSC@P $APJEXI 14:29 F 1L1 29 
20 OC@VHS@N $APTEXT 13:28 13 28 F 16: 10 F 
II LI DC@Vf·1S@P $APTEXT 13:28 F 13 28 16: 10 F 16: 10 

0 DC@Vf'IS@S $APTEXT 13:28 13 28 F 16: 10 F 
UX DDALGETA 21: 22 D 21 22 
OX DGIVEUP 21:36 0 21 36 
1 DI$SLG@H $APTEXT 17 : 8 
1 DI$SLG@N $APTEXT 17: 8 

12 DI$SIG@P $APIEXT 17 : 8 F 17 8 
17 DISSIGQS $APTEXT 17: 8 17 8 F 

;2 DIOP SAP J EXT 7: 11 12 37 
()X [)~IGA 21: 23 0 21 23 
(IX DS 4:39 0 20 9 21: 21 
0:-<' DSUf~ 20:13 0 20 13 
6 DTSBHI(l3 SAP rEX r 11 : 23 
()X DY 4: LIO 0 8 26 12:21 16:35 18:23 20:30 23:13 
(1), D1 II : '11 D 12 22 23: 14 
() )I, F!) LI: 112 D 8 33 9: 1 12:42 22: 5 
u:-<. L1)(~IJ 22: 6 D 22 6 
()X Eft 5: 1 D 8 35 8:40 8:42 12:41 13 : 2 
(1:\ [I 5: 2 D 20 19 
():< Ef.1SGIOP 2():20 0 20 20 

317 [I'@ r I YQr·, SAPTEXT 18: 9 r 
HI LI'nl' I 'l(~t' $APTEXT 18 : 9 r 
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) (27 ) 

1 :) l P@I'I'y'@1' $APfEXT 18: 9 F 18: 9 
]() ll'@PIY0)S $APIEXI 18: 9 r 

1 1 llHl() E f'@P I ,(@)( $APIEXT 18: 9 
3/1 [I'@fH)1 @11 $APTEXr 18: 6 

J() r P@I,QI eN $ArTEXI 18 : 6 F 
13 F Ivnql @P $APIEXT 18: 6 F 18 : 6 
J(J [1'~~l\ql @s $APfEXT 18: 6 F 

1 7 [LIU() ~ I'@I{QI@X $APIExr 18: 6 
)/7 EI'@l\qU@!-1 $APTEXf 18: 4 

lU E 1'@I,qIJIJIN $APIEXI 18: II F 18: II 
12 E f'G~I\QlJ@P $APIExr 18 : II F 18: 4 

() [1'@nQUIJIs $APTEXT 18 : II F 18 : II 
') i1 EP@sH~@I'1 $AP1EXT 17: 37 

10 [P@SH~@N $APfEXf 17:37 F 
12 ~I'@S[Q@P $APIEXI 17:37 F 17:37 
lU EF'@SLQ@S $APTEXT 17:37 F 

1 7 7l1(){) [ P@S[Cl(i)X $APTEXT 17: 37 
317 [f'OIOl@H $APl [XI 17:38 

III ~_P@I OI@N $APIExr 17:38 F 17:38 
, 3 [1'@101@P $APTEXI 17:38 F 17:38 

() EP0'IOr@S $APTEXT 17:38 F 17:38 
()X [POO 9: 2 D 9: 2 13 : 1 0 13 : 1 
n>< EQcr 22: 7 0 22: 7 
I) E l,e)lEn $APTEXT 18: 9 
ox ES\/r 8: 9 0 8: 9 
U)< ETOQ 8:34 D 8:34 

')1) r$CH[Alf $APTEXT 23 : 3 
:'6 F $l;OAL $APTEXT 17: 21 
116 F $ll0SI\ $APIEXT 9:39 17:34 
36 F$I·1PIJ 1 $APIEXT 19:20 

7 F$I'AlJSr: $APrEXf 8:29 
27 F$HDAL $APTEXT 17:28 
1 7 FC$CHtlGF $APTEXT 10:30 
n rC$osP $APTEXT 11 : 38 

i IC$IO()I\ $APrEXT 12: 12 
31 I c$~ 0 I I~ $Al'lEXT 12: 10 
HI I c$rOlm $AP1[XI 12: 10 

II IC$II\[E $APfEXT 12: 18 
3 I CSI·10llN I $ArIEXf 21 : 7 

):) I c$rwof' $Al'lEXf 12: 12 
f C$I~L1\1J $ArrEXl 12 : 5 

;, I (;<)\m I IF $ArrEXI 12: ') 
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(28) 

1 FL$r RP@f-' $APTEXT 22:31 F 
1 Fl $FHP@N $APTEXT 22:31 F 22 31 
It FL$FHf'@P $AP I EXT 22:31 F 22 31 
II fL$rHP@S $APTEXT 22:31 F 22 31 
1 FN$DAIL $APTEXT 15: 1 LI 
0 rS$HAIT $APTEXl 9:39 17:34 
IlX lIorr 8:25 D 8:25 
0)( ItONN 20:31 D 20:31 
OX HPUr 12:23 D 12:23 23: 15 D 23:15 
OX IDALSNO 16:36 D 16:36 18:25 0 18:25 
ox t-lBAQ 5: 3 D 6:25 D 9:31 
OX HBl3Q 5: 4 D 6:23 D 
OX ,-mcQ 5 : 5 D 6:24 D 
OX HBDQ 5: 6 D 6: 11 0 6: 17 D 

13 '·IC$CPt-lL T $APrEXT 16:39 
6 HC$CPIWN $APTEX r 13: 7 1 LI: 15 
3 f-IC $C PU I{ D $APTEXT 12:32 
It ~IC$CPUWH $APIEXT 12:32 
7 t-lC$CPWDN $APIEXT 13: 7 
5 "IC$CS I AT $APTEXT lIt: 4 15:41 16: 13 16:23 22:22 

10 f'IC$CS I RL $APTEXT 16: 13 
1 "IC$HST 1 0 $APTEXT 10: 3 
2 '·IC$RLDAL $APTEXT 18:38 19: 11 20: 6 

14 HC$nl ~10S $APTEXI 19: 7 19: 11 19: 16 20: 12 
0 '-110P $APIEXr 7 : 7 16: 17 16:41 19: 17 
II ~IQ$Bf.1XO $APTEXT 9:26 
ox O$BCOf.l 1 : 4 D 1 : II 
O.X 0$8H)(OP[ 5: 7 D 11: 30 
ox O$B,.,XSIO 5: 8 D 22:32 
OX 0$8UI'-1.t\N 5: 9 D 15: 12 
0:< 0$cmH-1Af~ 5: 10 D 10: 32 

17 OV@NIJf.1@N $APTEX r 1 : II 
1 OV@IY/,0N $APrEXT 1 : II 

II pr$HlJtI $APIEXT 7: 16 10: 7 11 : 36 12: 37 13 : 2 13: 11 13: 18 16: 17 
16: 41 19: 17 19:37 23: 4 

Ill<. PIJTDAl 19: 31 D 19: 31 
II QU$POP $APIEXT 7:42 8: 18 

10lt HQ$Br-t><O $APIEXT 16: 2l, 
111 1t61 RQ$CPU $APIEXI 17:36 

103 RQ$El<nH $APrEXT 16:26 17:35 
21 RQ$1I10 $APIEXT 22: 3l, 
1 1 s,.,er S rON $APIEXT 1 : 4 



BC()'" OP A pr"L ?1(t)~/15/81) 01 IU61 87 11 : ''>(): 23 PClge 668 
I (29) 

7 st·kmUI"@N $AP1TX f 1 : II 
1 77776 SI@()AL@X $APTEXf 11 : 4 

1 S I@DTr~@H $Al'lFXT 15: 35 F 
1 SlQ[)II{@N $APIEXr 15: 35 r 15 3 ~) 

',2 S I@DI J{@P $APTEXI 15: 35 r 15 35 
1 SI eu 11~01S $APTEXT 15:35 F 15 35 
t l'{ I DIN 5: 11 D 13 3 

3U rl$II~XU $API EX'l 10: 2 1t 
11 lrS1U<1 $APl EX f 13: 110 

(IX I I HqU 5: 12 0 23: 17 
I I Q(N)BI @H $APIEXT 16 : 7 
1 Iq@[)BI@N $AP1EXT lIt: 37 111: 37 F 16 6 16 6 F 16: r 16 : 7 

33 I q~~[)B I @P $APIEXI lIt: 3 7 F 111: 37 16 6 F 16 6 16 : F 16 : 7 
() 1t1(Z.UBI@S $APTrXT 11,: 3-' lIt: 37 F 16 6 16 6 r 16 : F 16 : 7 

20 rQ@DOF@N $Ap rEX f 21 : 4 21 : II F 
11 rQ(~DrH @P $APfEXl 21 : 4 21 : II 

(I IQ(![)f)f@S $APl EXl 21 : 4 21 : 4 F 
1 I Q(iI[) IA@N $APrEXI 17: 6 1 7 : 6 F 

16 rQCDIA@P $ApTEXl 17 : 6 F 17: 6 
() 1 Qe'[) IA@S $AP1EXT 17 : 6 1 7 : 6 F 

~?O 1 Q(I'D I [)~?N $APIEXT 16: 30 16: 30 F 16 31 F 17 36 F 
10 lQ@DID@p $APTEXI 16: 30 16:30 16 31 F 16 31 17: 36 F 17:36 

() IQ@DIO@S $APTEXT 16:30 16:30 F 16 31 F 17 36 F 
lU TQ@DIU@N $APTEXT 17: 7 17: 7 F 
10 IOamllJ@p $APTEXI 17: -, F 17: 7 

() TQ@DllI@S $APTEXl 17 : 7 17 : 7 F 
177 IQCDVN@H $AP1EXT 20: 111 

7 rQ@DVN@N $APTEXT 20: 111 
15 IQ@DVtI@P $APTEXT 20: 111 F 20: 1,1 
11 IQ@DVN@S $APTEXT 2U: 111 20:41 F 

177 n lQ@rCN@H $APTEXf 20: 110 
1 7 TQ@FCNGN $APTEXT 20: 110 
16 lQQICN@P $APfEXT 20: 110 F 20: 110 

1 fQG! ctl@S $APIEXT 20: 110 20: 110 F 
C'() 1 qQI·l0SG~N $AP1EXT 15: 1,0 F 
)7 T 0<2'1·10 SI]I P $APTEXI 15: 1,0 F 15: IU) 

l) I QQr10S@S $AP1EXT 15: 1,0 F 
2(1 Iq(~1'1SI @N $APTEXT 17 : II 17 II f 19 19 19 19 F 
?') IQiFHSI@p $APfEXT 17 : II F 17 4 19 19 F 19 19 

() I Q(\r1SI@S $AP rEXT 17 : 4 17 4 F 19 19 19 19 F 
~t) I Qcr·1SIJ@N $APfEXT 17: 3 17 3 F 19 18 19 18 F 
?Ir fQI:.>I·1S11C'I' $APfrXl 17 : 3 F 17 3 19 18 F 19 18 
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(30) 

u IQ@r·1SlJ@S $APTEXl 17: 3 17 3 F 19: 18 19: 18 F 
771 TQ@P~"C@H $ApTEXl 16 : 3 16 5 

11 1 Q@P\'JC@N $ApTrXl 16 : 3 16 5 F 
33 lQ@"HC@p $APrEXT 16 : 3 F 16 3 16 : 5 F 16: 5 

7 lO@pHC@S $APTEXT 16 : 3 16 3 F 16: 5 F 
177nUO 1 Q@P~JC@X $APIEXf 16 : ') 

20 lQ@RBC@N $APlEXf 21 : 1 21 : 
?6 IQ@lmC@p $APTEXl 21 : 1 F 21 : 

0 fQ@RBC@S $AplEXT 21 : 1 21 : F 
20 TQ@HEQ@N $APTEXT 17: 5 17: 5 F 
26 TQ@REQ@p $ApTEXT 17 : 5 F 17: 5 

0 1Q@HEQ@S $APTEXf 17 : 5 17: 5 F 
20 lQ@Rptl@N $Ap-I EXl 17: 9 17: 9 F 
13 1 Q@RQN@P $APTEXT 17: 9 F 17 : 9 

0 rQ@HQN@S $ApfEXf 17: 9 17 : 9 F 
20 TQ@RSC@N $APTEXT 20: Lt2 20: It2 F 
27 TQ@RSC@P $APTEXf 20: LI2 F 20: il2 

0 TQ@RSC@S $APTEXT 20: Lt2 20:42 F 
20 TQ@S D@N $AprEXT 16:29 16:29 F 16:32 F 
1 1 lQ@S [)@P $APTEXT 16:29 F 16:29 16:32 F 16:32 

0 lQ@S D@S $APTEXT 16:29 16:29 F 16:32 F 
377 TQ@S L@I" $APTEXT 16: 33 17: 35 F 

10 TQ@S L@N $Ap rEX r 16:33 F 17:35 F 
1 1 lQ@S I@P $APTEXT 16:33 F 16: 33 17:35 F 17:35 
10 lQ@S L@S $APTEXT 16:33 F 17:35 F 

177400 TQ@S I@X $APIEXT 16:33 17: 35 
377 TQ@S ll@I" $APTEXT 18 : 2 18 : 8 F 

10 fQ@S U@N $APlEXl 18 : 2 F 18 : 2 18 : 8 F 18 : 8 
11 1Q@S U@P $ApTEXI 18 : 2 F 18 : 2 18 : 8 F 18: 8 

0 IQ@S U@S $AP r EXT 18: 2 F 18 : 2 18 : 8 F 18 : 8 
20 TQ@STS@N $APTEXT 10: 31 F 11: 24 F 11: 39 F 21 : 5 21 : 5 F 22:21 F 
32 TQ@STS@p $APTEXT 10: 31 F 10:31 11: 24 F 11: 24 11:39 F 11:39 21 : 5 F 21 : 5 

22:21 F 22:21 
() IQ@STS@S $APlEXT 10: 31 F 11 : 2 1t F 11:39 F 21 : 5 21 : 5 F 22:21 F 

?() TQ@TBC@N $APl EXT 15:33 F 21 : 3 21 : 3 F 
30 1 Q(~I BC@p $APTEXT 15: 33 F 15: 33 21 : 3 F 21 : 3 

(J 1 Q@fBC@S $APTEXT 15:33 F 21 : 3 21 : 3 F 
2(J 1 Q@! seem $Ap1 EX r 15:32 F 21 : 2 21 : 2 F 
0) 1 1 Q@I SC@P $APTEXT 15:32 F 15:32 21 : 2 F 21 : 2 
n TQ@!SC@S $APTEXl 15: 32 F 21 : 2 21 : 2 F 

11 1 Q@lJBCC:!f'l $APTExr 16 : 2 16: 4 
() 1 QI5'IJBCflN $APrEXl 16: 2 16: 2 F 16 : 4 F 16 : 4 



nCOI·1 ,01' APt-II ;> • 1 ( () I) / 1 1-, / 8 1 ) 07/06/87 11: 1)6: 73 P<1g e 670 
i ( 31 ) 

33 I Q@IJBC@P $AP1FXl 16 2 F 16 : 2 16 : Ll F 16: Il 
1 1 Q@IJBC@S $APIEXT 16 ;> 16: 2 r 16 : 4 F 16 : Il 

2U rq@VI·IS@N $AP1EXT 15 3LI F 
.~ I) lQ@VI-IS@P $APIEXT 15 34 F 15: 34 

() TtWVHS0S $APTEXT 15 3LI F 
OX X[)[V 5 13 0 11 : 15 
()X X!)EVI·1AX 5 14 D 10: LI2 
3 XIOP $APTEXT 7 13 10: 7 1 3 : 1 1 

SYHBOl QUALIFIER IS BCOM 

$CONSI 10: 31 [) 10: 31 F 11: 2/1 0 11: 24 F 11 : 39 0 11 : 39 F 12: IlO 0 12: 110' r 
1/1: 4 0 14 : Ll F 1/1 : 4 14 : 6 D 11~ : 6 F 14 : 6 1 II: 4() 0 14:4U F 
15:35 0 15:35 F 15:35 15:41 0 15: III r 15: Lll 17:35 0 17:35 F 
17:35 17:36 D 17:36 F 17: 36 18 : 8 0 18 : 8 F 18: 8 18: 9 0 
18 : 9 F 18 : 9 18:38 0 18:38 F 18:38 19: 7 0 19 : 7 F 19: 7 
2U: 6 0 20: 6 F 20: 6 22:22 0 22:22 F 22:22 22:31 0 22:31 F 
22:31 

117.1) $H[GORG 3: 16 0 3: 16 r 3: 17 3: 17 0 3: 18 3: 18 0 3: 19 3: 19 0 
3:20 3:20 0 3:21 3:21 [) 3: 21 F 3:22 3:22 0 3:23 
3:23 0 3: 21l 3: 2Ll 0 3:25 3:25 0 3:26 3:26 0 3:27 
3:27 [) 3:27 F 3:28 3:28 [) 3:29 3:29 0 3:30 3:30 0 
3: 31 3: 31 D 3:32 3:32 0 3:32 F 3:33 3:33 0 3:34 
3:34 0 3:35 3:35 0 3:36 3:36 0 3: 37 3:37 0 3:38 
3:38 D 3:39 3:39 0 3:40 3 : LII) () 3:41 3:41 0 3:42 
3:42 [) LI : 1 Il: 1 0 II: 2 II: 2 D 4: 3 4 : 3 0 4: 4 
4: Ll [) Il: 5 4: 5 0 I~ : 6 4: 6 0 4: 7 LI : 7 0 4: 8 
II: 8 0 4: 9 4: 9 0 4: 10 4: 10 0 Lt: 1 1 4: 11 0 4: 12 
Ll: 12 () Ll: 13 4:13 0 4: 14 LI: 14 [) 4: 15 Il: 15 0 4: 16 
Il: 16 0 L~ : 1 I 'l: 1 7 0 4: 18 Ll: 18 D 4: 19 'I: 19 0 4:20 
I~: 20 0 I~: 21 4:21 0 Ll: 22 I~: 22 0 4:23 4:23 0 4:24 
4: 2/1 0 4:25 4:25 D 4:25 F 8:29 9: 39 17:21 17:28 

17:34 19:20 23 : 3 
() ~~rj I' 1 : It 3:32 0 

113( I %P 1 : Ll 3:32 D 3 32 
11111 %S1 3: 16 3: 17 [) 7 lt2 8 18 8 39 9 4 C) 7 9 8 

9:36 10: 1 10 31 10 1~2 1 1 15 11 16 11 18 11 24 
11: 35 11 : 39 12 40 13 16 13 17 13 28 14 4 14 6 
1/1: 21 "l: 29 1LI 37 111 I~O 15 7 15 8 15 9 15 26 
15: 32 15: 33 15 3/~ 15 35 15 37 15 38 15 40 15 41 
16: 2 16: 3 16 4 16 5 16 6 16 7 16 10 16 29 
16:3() 16: 31 16 32 16 33 17 3 17 4 17 5 17 6 
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Qua I if i e r: BCOM (32) 

17: 7 17: 8 17 : 9 17:20 17: 35 17: 36 17:37 17:38 
18: 2 18 : It 18 : 6 18: 8 18 : 9 18:38 19: 7 19: 18 
19: 19 19:28 19:29 2l) : 6 20: 10 20:40 20: It 1 20:42 
21 : 1 21 : 2 21 : 3 21 : It 21 : 5 22:21 22:22 22:31 

411 %S2 3: 16 3: 18 D 
I~ 12 %S3 3: 16 3: 19 D 
413 %S4 3: 16 3:20 D 
It 14 %S5 3: 16 3:21 D 
1115 %T1 3:22 0 17:33 
1,16 %f2 3:23 D 17:33 
LI17 %f3 3:24 D 
LI20 %T4 3:25 D 
LI21 %T5 3:26 D 
Lt22 %16 3:27 D 
423 %Wl 3:28 D 11 : 21 11:23 16:29 16: 31 17:24 17: 25 17:26 

17:27 18:20 18:22 18:23 18:24 
1124 %W2 3:29 D 16:30 16:32 17: 19 18: 13 18: 14 
LI25 %W3 3:30 D 17: 18 17:20 17:37 18: 15 
426 %W4 3:31 D 17: 16 17:34 18: 12 
427 %W5 3:32 D 17: 17 17:34 18 : 3 18 : 4 18: 5 18 : 6 18: 12 

2305 BADOO 11 : 5 22: 18 D 
6 BEGIN 7: 5 D 8: 30 

24Ul BYPASS 12 : 6 12: 11 12: 13 23: 11 D 
10 CHKPT 6:28 D 7:27 

2353 CR[ATE 10:35 11 : 33 15: 17 22:37 23: 2 D 
LILI5 DAL 4: 4 D 8:26 9: 39 10 : 1 10: 31 10:34 11:24 11 : 32 

11 : 39 12:21 13: 16 14 : 4 14: 37 15: 16 15:32 15:33 
15:34 15:35 15:40 15: 41 16 : 2 16 : 3 16 : 6 16:29 
16:30 16: 31 16:32 16:33 16:35 17 : 3 17: 4 17 : 5 
17 : 6 17 : 7 17 : 8 17 : 9 17: 19 17:24 18:20 18:38 
19 : 7 19: 18 19: 19 19:28 19:29 20: 6 20: 9 20: 10 
20:30 20:40 20:41 20:42 21 : 1 21 : 2 21 : 3 21 : 4 
21 : 5 21 : 21 22:21 22:22 23: 13 

2 PI3 DAIREl 11 : 6 13 : 5 lit: 7 16: 11 19: 9 19:26 20:28 D 
2153 DALSTRIP 10: 12 13:27 16: 18 20:39 D 

'167 DIA 'I: 22 D 17 : 6 18 : 1 18:35 
'163 DPf 4: 18 0 17:21 17:26 17:28 17:33 17:34 17:35 17:36 

17: 37 17: 38 18 : 2 18: 4 18 : 6 18 : 8 18 : 9 18: 13 
18: 14 

LI56 DVC 'I: 13 0 10 24 11 3 11 : 15 13:40 20:41 22:36 
'I rj () Fe r 4 : 7 0 10 1 10 3 12:32 13: 7 14: 15 16: 13 16:23 

16:39 19 11 19 16 



Heml fOP 1\ PI'1L 2.1(05/15/87) U7/06/87 11:5():23 PClge 672 
Qua I i fie r: BCOM ( 33) 

It ') T IU; I~ : lLi D 1 (): 2/1 21 : 4 
It')1 fUN II : 8 D 1 II: 21~ 10:30 11 : 38 12 : 5 12: 10 12: 12 12: 18 

20: ltO 21 : 7 
? 3;~') 111\1 rio 12: 18 22:30 D 

'1'11 101' II: 6 D 9:27 9:31 20: 19 
1162 LfN II: 17 [) 1 7: 10 17: 31~ 18: 12 

2106 t'10SHU 10: 8 13: 12 16: 37 18:39 20: 5 [) 

2113 t·l0SHFI? 19: 8 20: 7 0 
11 116 lIse 'I: 5 0 8:35 9:26 9:33 12: 41 
'161 IISI I~: 16 D 17: II 17: 17 19: 19 19:2() 
116U HSU I~ : 15 D 17 : 3 17: 16 19: 18 19:2() 

') 'I N[XI 7:26 () 8: 2 8: 15 9: 13 10:36 11 : 7 12: 3 1 13 : 6 
111 : 8 16: 12 16:38 18:40 19: 10 19:32 21: 37 

'155 NUHDON[ 'I: 12 [) 7:20 7:27 9: 18 21 : 33 
1166 orr II: 21 D 17: 12 17:33 17: 34 

2;)65 PO r I'EI\ 12:26 13: It 13:23 21: 42 D 23: 18 
1165 rl1l 4:20 D 

2 112U QI13L[O 6: 10 D 7 : B 
2112? Q I BI E1 6: 16 D 7: 10 7: 12 
2l121~ QIBIF2 6:22 D 7: III 

'I r)11 Qur I~ : 1 1 D 7:30 7:34 7:35 7:36 7: 39 8: 11 8: 18 
8:33 8: 39 9: 1 9: 7 12:25 13: 3 13:22 22: 1 

22: 3 22: 5 23: 17 
1153 QUrl ll: 10 0 7: 19 7:30 7:33 7:36 8: 5 8: 14 9: 3 

9: 12 
II ~);? QIJ IBI [ I~ : 9 D 7 : 8 7: 10 7: 12 7: 111 7: 19 7:33 
It 3 7 RE3C 3: I~O D 10:24 21 : 1 21 : 9 

20(12 HELHOS 17:30 19 : 6 D 
1171 f{EO LI: ?LI D 11: 9 18: 3 18 : 5 

22111 RES POrH1 111 : 5 15: LI2 21: 19 0 22:23 
1136 nsc 3:39 [) 10:24 20:42 21 : 10 
ll72 SLG II: 25 D 17 : 8 18:37 
'1 113 S 11\[ 4: 2 D 13: lin III: 3 21: 5 21 : 8 
1,1,1 IBC 3: 112 D 13:40 ll,: 16 15:28 15:33 21 : 3 
'I":' 1<:/\ LI: 1 [) 11 : 35 11 : 36 12:22 12:25 13: 16 13: 17 13:22 

13:28 14 : 6 111: 21 14:29 lLI:/W 15 : 7 15 : 8 15 : 9 
15: 15 15:26 16: 10 22: 31 22:35 

'I i(l I I [) 'I: 23 [) 1 1 : 7 18 : 2 
I,(jll 101 LI: 19 [) 1 7 : 5 17:20 17:38 I, I, (l lSC 3: 1,1 D 13: 110 14:21 14:27 14:28 14: 30 111: 33 15 : 7 

15:28 15:32 21 : 2 
1,1,1, Vf·IS II: 3 [) 13:28 13:40 11,: 16 14:27 14:28 111: 3 () 14: 33 
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QU<lI i fier: BeOM (34 ) 

15 34 16 10 
'l3(1 XU 3 33 D 7 39 7: 'l2 9: 3 9: '. 9:32 9:35 9:36 

11 4 1 1 16 11: 17 11 : 18 11 : 21 11 : 35 11.: 28 lLl: 29 
15 8 15 1 1 15:26 16: II 16 : ') 16 : 7 16: 21. 16:26 
16:33 22 19 22:21 

1131 Xl 3: 311 0 9 311 9:38 10: 32 11 : 30 15 : 9 15: 1 1 15: 12 
15:36 15 37 15:38 16: 2 16 : I~ 16: 6 16: 7 22:32 
23: 3 

'132 X2 3:35 D 9 35 9:38 10: 33 11 : 31 15: 13 15:37 15:39 
15: 110 16 3 16 : 5 22:33 23: 3 

1133 X3 3:36 D 9 37 9:38 1 n: 3/1 11 : 32 15: 14 15:38 15:39 
22: 3/1 23 3 

11311 XII 3: 31 D 9 38 9:39 15: 15 22:35 23 : 3 
1135 X5 3:38 D 9 38 9: 39 15: 16 22:36 23 : 3 

~121) 3 YIELD 7:27 21 32 0 
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COMMENT 

f AP~'L 2.1(WJ/1,)/81) 07/06/8711:56:28 

TDEM 

'Copyright (C) Cray Rese,Hch, Inc., 19811' 

P<lqe 67il 
( 1 ) 

T Dn1. 4 

OVERLAY 



IOll'l 
OVP r'l ;~y T DEM 

lOP APNL 2.1(05/15/87) 
B I ocl~:T DEM 

07/06/67 11:56:28 
Qllal ifier: TDEM 

************************************************************************ 
* IDEM IS ACTIVAIED TO MOVE DATA BETWEEN LOCAL MEMORY AND MOS IN * 
* TO I Nl ERRUPTS RECEI VEO FHOM TAPE CIIANNELS ON TilE BLOCK MUX. I NPU f * 
* IS THE ADDRESS OF A TAPE DEVICE TABLE WHICH CONfAINS ALL PERT INANl * 
* INFORl'lATION TO PROCESS THE DATA. IF TilE DEVICE IS DOING A WRITE TO * 
* rAPE. OAIA IS MOVED FROM MaS TO A LOCAL BUffER. IF OOING A READ, * 
* DATA IS NOVED FROM A LOCAL BUFFER TO AN MOS BUFFER. IF THE DATA IS * 
* IN INIERCHANGE FORMAl, THE DAIA IS BLOCKED ON lllE WAY TO MOS. * 
* * * POINlEHS RELATING TO TIlE LOCAL BUFFER ARE OBIAINED FROM THE CRW * 
* CONTAINED IN TAPE DEVICE TABLE. POINTERS RELATING TO THE MOS BUFFER * 
* ARE rOUND I N A DA lASE l CONTROL TABLE LOCATED IN MOS. I TS ADDRESS IS * 
* IN THE TAPE DEVICE fABLE. * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

0-11 

12 

13 

15 

16 

17 

18 

19-20 

21-22 

23 

TAPE DEVICE TABLE 

*************************************************** 
* * * CHANNEL STATUS WORD * 
* * 
*************************************************** 
* DC@DSU: POINTER TO MOS TABLE * 
*************************************************** 
* DC@DSL: * 
*************************************************** 
* DC@BFA: DATA BUFFER 'A' * 
*************************************************** 
* DC@BFB: DATA BUFFER 'B' * 
*************************************************** 
* DC@BFZ: DATA BUFFER SIZE * 
*************************************************** 
* FLAGS * 
*************************************************** 
* DC@DAL: CURRENT DAL ADDRESS * 
*************************************************** 
* DC@QUA: REQUEST WAIT QUEUE * 
*************************************************** 
* OC@QUB: BIOP WAIT QUEUE * 
*************************************************** 
* OC@DHU: HOLD-DATA MOS TABLE ADDRESS * 
*************************************************** 
* OC@DHL: * 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

P<lge 675 
(2) 

1 DEM. 5 
TOEM.6 
TOHI. 7 
TOEM.8 
TOEM.9 
r o HI. 10 
TOH1.11 
TDEM.12 
TDEI'1. 13 
TDEM. 1lJ 
TOEI·I. 15 
TOEM.16 
TOEM.17 
lOEM.18 
lOEM.19 
TOEN.20 
TDEM.21 
TOEM.22 
TOEM.23 
TOEM.24 
TOH1.25 
TDEM.26 
TOEM.27 
TOn1.28 
TOEM.29 
TOH1. 30 
TOU1. 31 
TOnI. 32 
TOnI. 33 
TOEI·1. 34 
1 OEI~. 35 
TOEr·1. 36 
TOEt-1. 37 
TDEt-1. 38 
TOEN.39 
TOnI. 40 
T OEt-1. 111 
TOEl·1. 1~2 
TOEM.43 
TOnI. 44 
TOEr·1. 45 
TOE~l. 46 



IIH H 
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'I In 

* 
* .H-
* 
.H-
.H-
* 
* 
* 
* 
* 
* .H-
* 
* 
-II 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

AP1'IL 2.1(05/1')/87) 
B I 0 C I~ : r D n" 

07/06/87 11:56:28 
Qlmlifier: TDEM 

*************************************************** 
25-27 * DC@MSG: REQUEST QUEUE * 

*************************************************** 
28 * DC@BRQ: OUTSTANDING BIOP REQUEST COUNf * 

*************************************************** 
29 * DC@tlSU: CPU DATA ADDRESS * 

*************************************************** 
30 .H- DC@HSL: 

*************************************************** 
31 * DC@TSC: rRANSFERHED SECTOR COUNlH-

**************************H-************************ 
32 * DC@TBC: TRANSFERRED BLOCK COUN T * 

*************************************************** 
33 * DC@VMS: VALID MOS SECTOR COUNT * 

*************************************************** 
34 * Dc@rMS: TOTAL MOS SECTOR COUNT * 

*****************************************-11********* 
35 * DC@RSC: REQ. SCTS * DC@RBC: REQ. BLKS * 

*************************************************** 
36 * DC@BLK: CURRENT BLOCK COUNT * 

*************************************************** 
37 * DC@BCM: REVERSE READ TABLE POINTER * 

*************************************************** 
40-51 * CPW LIST (DC@CPM) * 

*************************************************** 
52-71 * CONTROL LIST U (DC@CO) * 

*************************************************** 
72-91 * CONTROL LIST 1 (DC@C1) * 

H-*************************************H-************ 
92-95 * ACTIVITY POINTER/QUEUE (DC@PRW) * 

*************************************************** 

SEE COMTEX FOR DEFINITIONS 

* 
* 
* 
* 
* 
* 
* .H-

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

************************************************************************ 

REGDEFS 

EQUALS 

, , ( cwrm, E N TRY, CUR, T C B ,OS T ,OS U ,OS L , 0 A L , R SC , H S U , H S L , 
fMS,BSl,FUNC,FMl,OST,CUT,CUB,C1T,C1B,OSCLIM,AODU, 
AOOl,SIZ,LOC,FCT,BPT,PTR,NCW,FWI,DATA,CPW,BUfF,CNT, 
UBC,SfAT,MOOE,PBC,OFFSET,OONE,MSU,MSL,ENTU,ENTL,SENT, 
NU L, PO, P 1 , P2, P 3, Pit, P5, DB I ) 
$REGORG 

Page 676 
( 3) 

T DEI·1. II 7 
T DE1'1. 118 
TDEM./19 
TDE1'I.5() 
TOEI·1. 51 
lDEN.52 
T OU·1. 53 
lOEl-1. 5

'
1 

T DEI-I. 55 
T OEI·1. 56 
TOE1'1. 57 
TOEI·I.58 
fDE1'1. 59 
TDEM.6U 
TOEN.61 
T DEI·l. 62 
TOEI".63 
TOnI. 64 
TOEM.65 
TOEI·I.66 
TOE1'1. 61 
T DEI·1. 68 
T DE1'1. 69 
TDH1.70 
TOEf;l. 71 
TOEI-1. 72 
TOEf;l. 73 
TDEI-1. 74 
TOEI·1. 75 
TOEI-1. 76 
TDEM.77 
TOEl".78 
TDEI-1.79 
TOEM.80 

T DEI-I. 82 
TOEI·I.83 
TOEI-l, 84 
T DEI". 85 
TDEM.86 

$REG 3 
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OVP r' I ay 11)( ,-, Block: -I Dr,., Qua I i fie t': rDlM (4 ) 

Ll11 %S2 EQUALS $REGOHG $REG 3 
1112 %S3 EQlIALS $HEGOHG $REG 3 
1113 %SII EQlIALS $HEGOHG $REG 3 
L111, %S5 EQUALS $HEGORG $R[G 3 
1",15 %11 EQUALS $REGOHG $HEG 3 
416 %12 EQlIALS $HEGORG $HEG 3 
111 7 %13 EQlIAIS $HEGORG $HEG 3 
'120 %f4 EQUALS $REGORG $REG 3 
1121 %15 EQUALS $HEGORG $REG 3 
1122 %16 EQllA! S $HEGORG $REG 3 
423 %W1 EQUALS $REGORG $HEG 3 
"21, %W2 EQIlALS $REGOHG $~EG 3 
LI25 %W3 U~UAlS $REGORG $REG 3 
1126 %WI~ EQUALS $HEGORG $REG 3 
,,27 %W5 EQUALS $HEGORG $REG 3 
LI30 CWRD EQUALS $REGOHG $REG 3 
LI31 ENTRY EQUALS $REGOHG $REG 3 
L'32 CUH EQllALS $REGORG $REG 3 
'133 rCB EQUALS $HEGOHG $REG 3 
434 DST EQUALS $HEGORG $REG 3 
It35 DSU EQUALS $HEGOHG $REG 3 
L'36 DSl EQUALS $HEGORG $REG 3 
I~ 3 7 DAL EQUALS $HEGORG $REG 3 
11 110 RSC EQUALS $REGORG $REG 3 
Lll11 IISlJ EQUALS $HEGORG $REG 3 
L,112 IISL EQllALS $REGORG $REG 3 
Lilt 3 lMS EQlIALS $REGORG $REG 3 
II't4 BSZ EQUALS $REGORG $REG 3 
,,1,5 FUNC EQUALS $REGORG $REG 3 
11116 FMT EQUALS $REGORG $REG 3 
1147 OST EQUALS $REGORG $REG 3 
1150 COT EQUALS $REGORG $REG 3 
II') 1 CUB EQUALS $REGORG $REG 3 
IIS2 CIT EQUALS $REGORG $REG 3 
1153 ell3 [QUALS $REGORG $REG 3 
11511 DSCLI t·, EQUALS $REGOHG $REG 3 
II ~)5 ADDU EQUALS $nEGORG $REG 3 
1156 ADDL rquAI S $HEGORG $REG 3 
1157 SIZ I qUAIS $REGOHG $REG 3 
1160 lOC EqUALS $REGOHG $REG 3 
1161 rCT EQUALS $nEGOHG $REG 3 
'1f1? BPT [QUAlS $HEGORG $REG 3 



IllL H I' AI'HL 2. 1 ( U~) / 1 '> / HI) Uf/06/8f 11: '>0: ;'8 Page 678 
()VP I' I,-.y II)[ ! Block: 1 DEM Qucllifier: IDEM (5 ) 

1163 P II~ EQUALS $HlGOKG $H[G 3 
11f)11 NCW EqllALS $HH;ORG $Iue; 3 
116 ~) FWI [(WALS $HEGOI\G $REG 3 
1166 DA1A EQlIAIS $REGOHG $R[G 3 
II () 1 CI'W EQlIALS $HEGORG $REG 3 
IITU BlIFF EQlIALS $HEGORG $REG 3 
II 71 CNI EQUALS $HEGOHG $HEG 3 
1172 UBC EQUALS $HEGOI\G $HEG 3 
1173 SlAT EQUAl S $HEGOHG $HEG 3 
II (I, tvl0[)[ EQlIAI S $HEGOHG $REC 3 
II 7 ') PBC lqllALS $HEGOKG $HLG 3 
1176 OFFSET EQUALS $HEGOHG $~EG 3 
1,77 DONE EQUALS $HEGORG $REG 3 
5110 tvlSU EqUALS $REGORG $REG 3 
501 MSL EQUAl S $HEGORG $RFG 3 
~)I )2 ENfU EQUALS $HEGOHG $HEG 3 
5113 ENT L EQUAlS $HEGOHG $REG 3 
5UI~ S[NT EQUAlS $HEGORG $REG 3 
505 NUL EQUALS $HEGORG $HEG 3 
506 PO EQUALS $REGORG $REG 3 
5(.17 Pl EQUALS $HEGOHG $REG 3 
510 P2 EQUALS $REGORG $REG 3 
511 P3 EQUALS $REGORG $REG 3 
512 Pit EQUALS $REGORG $REG 3 
')13 P5 EQUALS $HEGORG $REG 3 
I) lit OBI EQUALS $REGORG $REG 3 

EXl BXqQ TOU·1. 88 
EXT CA TDEM.89 
EXT CB TDEI-I.90 
EXT CC TDE~1. 91 
EXT CD TDEM.92 
EXT CE TDD·1. 93 
EX I DS TDHI. 91t 
EXI [D TOEr·1. 95 
EXT EH TDEM.96 
EXI IIU T DEt-1. 97 
EXI He TDHI. 98 
EXT fDEMNU" TDEI·1. 99 
EX-' XCIIT R16767CH.1 

R16767CH.2 



IDL", 
Ove ,'I:lY T DU'1 

6 

13 

15 
35 
37 

11'1 

IIll 
117 

r'') 
:J<=-

52 
54 
51 

63 

6 rj 

6l 
11 
n 

III 
7ri 

110 
1 rHI(HJO 

0111000 /OOOOOU 02111110 
()30 l110 IJ2 111nO 

<rn(lC "0> 

<nwcro> 
<macro> 

01 11000 /OOOUOO 0211410 
02(J1130 0311 1110 
<rn;H~ ro> 

020 1130 0120011 0211431 
020'131 0120011 021~1-l32 

OU20()0 OUO(JOO 
01'J(lIHJ /OUOOOlJ 024000 
020000 o 120n11 02'l410 
o 3(Jl11 0 

<'mile 1'0> 

<1II(lC "0> 
()2nOOf) 02 11113.3 

<1II(le r'o> 
'-III~H~ t'O" 

<m(1Cl'o> 
",lJlcH:I'O'" 

lOP APML 2.1(U5/15/87) 01/06/87 11:56:28 Page 679 
Block: TDEM Qual ifier: TDEM (6) 

CU@@LE+BF@@LE+CW@@LE "IEI'-IS IZ 
NOS TAT 

EQUALS 
EQUALS lUOOOO .STATUS IF PROCESSING DBLE INT. 

* * ALLOCAfE RESOURCES 
* 
* LOCAL MEMORY SPACE 

R!CHRD (TDE"1MEM) 

S IF (A 0) 

GEIMEM MEMSIZ,R!CWRD 
SPUNTIF (A # 0) 
(TDEMMEM) = R!CWRD 

SENDIF 

R!ENfRY = R!CWRD + CW@@LE 
R!CUR = R!ENTRY + BF@@LE 

-Ii' 

* TAKE NEXT ENTRY OFF QUEUE 
' .. 

DEQUEUE * 
1=0 
ED = BXQQ 
A = (ED + QUSPOP) 

SIF (A # 0) 

RKERN EfOq 
R!TCB := EH 
SPUNTIF (A = 0) 

SELSE 
* TERMINATE ACflVITY 

PI<ERN ESWP 
SENDI!' 

.TDEM MEMORY ADDRESS 

· IF NOT ALLOCATED 

.ALLOCATE 
· IF NOT AVAILABLE 
.SAVE ADDRESS 

.DESCRIPTOR WORD 

.XIOP HEADER 

.LOCK 

.QUEUE ADDRESS 

.COUNT OF ENTRIES 

· IF ANY THERE 

.GET THE NEXT ONE 

.»»> 0 

.««< 0 

.»»> 0 

.ADDRESS OF TAPE CONTROL TABLE 
· IF 0 ENTRY 

.GO TO IDLE LOOP 

.««< 0 

TOEM.l0l 
fOEM.1U2 
TOnI. 103 
TDEM.l04 
TDEM.l0') 
TOEM.l06 
TOEM.l07 
TOU". 1 08 
TOEM.l09 
TDEM.l10 

TOEM.l11 
SIF 

TOEM.112 
TOEM.113 
TOEM.114 

TDEM.115 
SENDIF 

TDEM.116 
TDEM.117 
TDEf'1. 118 
TDEM.119 
TOEM.120 
TOEM.121 
TOEM.122 
TOEM.123 
TOEM.124 
TDEM.125 
TDEM.126 

TOEM.127 
SIF 

TonI. 128 
TOEM.129 
TOEM.13U 
TOEf".131 
TOE"1.132 
TDEM.133 
TDEM.134 
TOEM.135 

SENOIF 



I DU,' 
OVPI'I;lY TDI 

1 () 
lUO 
10? 

1011 
11 1') 
113 
1~1 

126 
13:) 
1/1() 

111 ~) 
152 
157 
loll 

1 11 
2nn 

2r)1 
212 
21') 
??n 

2;' 3 
2 ~~ ') 
221 
231 
233 
?'~ ') 

(11tl("") 
n I ()U()U 
fJl()(l(H) 

O())()(J(l 

<lIIclcro> 
<111<1(;1'0> 
<mar;ro> 
<1II<1cro> 
<IIl:lC I'(» 

<nlClC 1'0> 

<rn8cro> 
<mile 1'0> 
<rna C ro> 
<1II,le 1'0> 

<macro> 
<rn'-lcr'o~' 

<InClCt'O> 
<1II<1cro> 
<nwcro> 
<rn.'lr.I·o' 

O?()/13,) 
O;'()/13(1 
(11 ()( I() (j 

(l;?n /l.3? 
() 1 ()() fll, 

02'1'17;' 
U;:>/I 'Ju5 
O?II'j 111 

O?'I'I')'J 
n2/1/156 
lJ2 /"I')'j 
()2'1'16U 
(1?ll i I61 

(1 1 I( I( III jon 1r I') 7 

r AP"'L 2. 1 (U)/ 1 ~)/8l) 
Block: TDEM 

07/06/87 11:~)6:28 
Q1I8lifier: TDEM 

H llBC 
H NUL 
R DBI 

() 

o 
(l 

.UNUSED BYll COUNT 

.FLAG FOR NULL RCW 

.DOUBLE IN1ERRUPT 

* MOVE POIN1ERS FROM TCB TO REGIS1ERS 

I 1 
GET R!DSI,CRW@DS,H!TCB 
GET R! 0 S 1 , C rn-l@os , R ! 1 C B 
GEl R!DSlJ,DC@[)SIJ,R!lCB 
GET R! DSI, DC@DSL, R! TCB 
GET R!DAL,DC@DAL,R!TCB 
GET R!RSC,DC@RSC,R!TCB 
GET R!HSlJ,DC@IISU,R!TCB 
GET R!HSL,DC@HSL,R!lCB 
GEl R! TMS, DC@IMS,R!TCB 
GET R!BSl,DC@BFZ,R!TCB 

* NEED SOME INFO FROM DAL 

GET R!FUNC,lQ@FCN,R!DAL 
GET R!FMT,DD@FRM,R!DAL 

* POINTERS 10 CPW LISTS 

ADDRESS R!COT,DC@COT,R 
ADDRESS R!COB,DC@COB,R 
ADDRESS R!C1T,DC@C1T,R 
ADDRESS R!C1B,DC@C1B,R 

* 
* READ IN XIOP AREA OF 
* 
n ADDU = R!IJSll 
R ADDt = R!DSL 
H S I l = C um'l[) S 
H laC ::::- R!CUH 
R FCT :::-: FNSHOSRD 
H = MEr., I 0 

TCB 
TCB 
ICB 
TeB 

DSC 

.ENABLE INTEHHlJPTS 

.DEVICE STAIUS 

.OPERATION STATUS 

.MOS TABLE ADDRESS 

. LOCAL OAt ADDHESS 

.HEQUESTED SECTOR COUNT 

.CPU ADDRESS 

. TOTAL MaS SECTOR COUNT 

.BUFFER SIZE 

.FUNCTION TYPE 

.DATA FORMAT 

.TOP OF LIST 0 

.BOTTOM 

. TOP OF LIST 

.BOTTOM 

.XIOP HLADER ADDRESS 

.LENGTH 

.LOCAL ADDRESS 

.READ 

Page 680 
(7) 

TDEM.136 
TDn1. 137 
rDEI.,. 138 
TDEI·'.139 
I D [1.1. 11, () 
TOEI'1. 11,1 
TDEI'1. 1/12 
1 Dnl. 1113 
TDE"1. 1 LILt 
T DU1. 1'15 
TDn1. 11,6 
TDEI".1111 
T D E 1,1. 1/, 8 
TDEI·1. 1119 
TDH1.15U 
TDEH.151 
TDEM.152 
TDD'I. 153 
TDEf·1. 154 
TDEI·1. 155 
lDEH.156 
TDEH.157 
TDEI". 158 
TOEr".159 
TDEf>1. 160 
TDEM.161 
TDEM.162 
TDEM.163 
TDn1. 16 Lt 
TDEt-l.165 
TDEM.166 
TDn1. 167 
TDn1. 168 
lDU1. 169 
lDUl. 170 
rDEf-1. 171 
TDEH.1I2 
TDEI·1. 173 
TDn1. 1 lLt 
T Dn1. 175 
TDEf.,.176 
TOE1'-1.171 



TDEM 
OVf! r I rly TDFN 

237 
2 11'l 
251 
256 
2611 

271 
277 

317 

,)) 1 

<macro> 
<nlClcr'o> 
<JnClcro> 
<m<1cro> 
<rnClC 1'0> 

<macro> 
<rnClcro> 

<m(lCt'o> 

<rnrlcro> 

lOP APML 2.1(05/15/87) 07/06/87 11:56:28 Page 681 
Block: TDEM Qual ifier: TDEM (8) 

* * MOVE POINTERS TO REGISTERS 
* 
GET R!BPT,CIJ@BPT,R!CUR 
GET R!PIR,ClJ@PTR,R!CUR 
GEf R!NCW,CU@NCW,R!CUR 
GET R!FWI,CU@FWI,R!CUR 
GET R!DSCLIM,CU@LIM,R!CUR 

****************** 
* TRACE * 
* * * 1. DEVICE * 
* 2. STATUS * 
* 3. POINTER * 
* 4. OFFSET * 
* 5. MOS SECTS * 
****************** 

.BUFFER POSITION 

.BUFFER POINlER 

.POINTER TO NEXT CONTROL WORD 

. FORWARD WORD INDEX 

.LENGTH OF LIST 

GET R!%Wl,CRW@DC,R!TCB .DEVICE ORDINAL 
KRECORD TFSTEX5,(R!%Wl,R!DST,R!PTR,R!BPT,R!TMS), INT=ON 

* * READ: MOVE DATA FROM LOCAL TO MaS 
* 
SIF (R!FUNC = FC$READ) 

.»»> 0 

* * GET CPW - CONTAINS BUFFER ADDRESS AND LENGTH OF DATA 
* 
GET R!CPW,CRW@LC,R!TCB 

* CHECK FOR DOUBLE INTERRUPT 
* CHECK FOR COMMAND RETRY 
* - IF SET, BACK UP 1 CPW 

GET A,FLSDBI,R!TCB 

.LAST CPW ADDRESS 

.DOUBLE INTERRUPT FLAG 

TDEM.178 
TDEr~. 179 
TDD-1. 180 
fDEI'1. 181 
IDEM.182 
TDEM.183 
TDEM.184 
TDEM.185 
TDEr~. 186 
TDEM.187 
TDEM.188 
TDD·1. 189 
TDEM.190 
TDD-1. 191 
TDEM.192 
TDD-1. 193 
TDD-I.194 
TDEN. 195 
TDEM.196 
TDEM.197 
TDEM.198 
TDHI. 199 
TOEM.20U 
TOEM.201 
TOEM.-202 
TOEM.203 
TOHI.204 
TOEM.205 
TOEM.206 

SIF 
TDHI. 207 
TOEM.208 
TOEM.209 
TOE"1. 21 ° 
TOEM.211 
TOE"1. 212 
T OEl·1. 21 3 
TOEM.214 
TDEM.215 
TOEM.216 
TOD-1. 217 
TOEM.218 



I DLI-l 
OVP. r I ~y 'LH 

337 

3 ')1) 

3 71 
373 
375 
376 
/100 
IIO? 

II()2 

/10 11 
lIn? 

I, 111 
/13) 

/1 11;> 
'I ') 1 

I I ~) 'I 
/156 
1157 
II (; 1 

'I()1 

/161 

<1Il<'lC "0> 

" 1lI;:'C ro> 
U11WUO 1100UUO 021111311 
OWC")1 0;>11<)]11 

<111,1 C ro~' 

020115U 0211')06 
02n ll ~11 O?II')O 1 

<m;tC 1'0'" 

U2()II':)2 021''>U6 
fl2lll, ') 3 ()21, I>() 1 

<rn<lCI'O' 

() 1 {)()( )11 025')()6 

()20467 013(1()11 021,467 
020467 023 'Ju6 101003 
n2u501 O?II1161 

<mac '"0> 
<Illrlr. 1'0" 

<macro> 
<1ll;H~ ro~" 

()75nU() 1()(l1675 
<.nl(lC 1'0> 

Ul()()U ll (1~)II /13 1\ 

"mil C 1'0" 

<1II<1C "(» 

-'11\;' C , ()" 

f Al'f-1L 2. 1 (O~I 1 ')/81 ) 
Bloc k: r DEfvl 

nIl 06/81 1 1 : ~) 6 : 28 
QU<11 ifier: lDEM 

Sir (A # 0) 

STORE O,FLSDBI,R! rCB 
R!DSI = NOSrAT 
R! DR I = 1 

• I r SEl 
.»»> 

.CLfAH FLAG 

.DELAY DEVICE f.ND 

.SET DOUBLE INTERRUPT 

-II- FIND WHICH CONTROL LISf ClJRHENT CPW 
-II- BHONGS TO 

Sir (H!CPW > R!COT) AND (H!CPW <= R!CUB) .LIST 07 

R!PO R!COT 
H! PI '-:: R!COB 

SfLSE 
R!PO R!C1T 
R!Pl H!C1B 

SENDlr 

R! PO ::-: I{! PO + 4 

.»»> 2 
.SET BOUNDAHIES 

.LIST 1 

.««< 2 
.SPACE PAST HEADER WORD 

-II- BACK UP 1 CPW - CHECK FOR WRAP 

R!CPW ~ R!CPW - 4 
R!CPW = R!Pl, R!CPW < R!PO . IF WRAPPED 

SELSEIF (0 # R!DST & STSMD) AND (0 # R!DST & STSUC) 
Sir (0 # R!DST & STSCE) 

GET R!%Wl,FLSTIP,R!TCB 
S I F (R! %W 1 # 0) 

P = UPDATE 
SELSE 

H!DST = STSDE 
SENDIF 

SENDIF 

SEND IF 

-II- GET BUFFER INFO 

.»»> 2 

.»»> 3 
.RETRY IN MID-RECORD 

.ASSUME PREVIOUS STATUS DONE 

.««< 3 

.««< 2 

.««< 

P<1ge 682 
(9 ) 

TDn1. 219 
SI r 

TOEfv1. 220 
T OEfv1. 221 
TDEf·1. 222 
TDEM.223 
TDEM.224 
TOEf·1. 225 
T OEfvl. 226 
TOEf-1. 227 

Sir 
TOEM.228 
TDn1. 229 
TDEM.23n 
TDEM.231 
TOEfv1. 232 
TOEM.233 

SEND I r 
TOEfv1.23 11 
TDEM.235 
TOEfv1. 236 
TOEfv1. 23 7 
TDEM.238 
TOEM.239 

TOEM.21,0 
TDEfvl.241 

SIF 
TDHI.2112 
TDEM.2113 

SIF 
TDEM.241, 
TDH1.2115 
TDEf·1. 2116 
TOEM.247 

SEND IF 
TDEM.2118 

SEND IF 
TDEM.2119 

SEND IF 
TOEM.250 
TDEM.251 



r [) [ 1'-1 
OVf~ r I (lY ID[N 

LI61 <mncro> 
1/66 020 1170 01~Ono /1 77774 

112111170 
In2 <rn(lcro> 
In7 <1TI(lcro> 

~Ol, 020471 011007 024472 
507 010010 023'-f72 011007 

02 1,L,72 
513 01nO(lO 02 L150!1 

515 <macro> 
52L, <mC1CI'O> 

527 <mac ro> 
536 <macro> 
~1'3 020~12 024513 
545 <rnClcro> 
547 071000 /(102667 
551 027512 
552 <rna c ro> 
553 <mac 1'0> 
560 020 L,L13 022513 021 .. 443 
563 <rn8C 1'0> 

n 7 IOlll) /01120 110 

<m(lc n» 

lOP AI't-1L 2.1(O~/1~/87) Wl/06/87 11:~6:28 PClge 683 
Block: lDEM Qual ifier: iUEM (10) 

GEl R!BUFF,CPW@DA,R!CPW .BUFFER ADDRESS 
R!BUFF = R!BUFF & 177774 .MASK LOWER BITS 

GET R!CNT,CPW@BL,R!CPW .BYr[S READ 
PUT H!BSZ,CPW@BL,R!CPW .REPLACE BYTE LENGTH IN CPW 

* CONPUTE UNUSED BYTE COUNT 

R!UBC = R!CNr & 7 
R!UBC = 10 - R!UBC & 7 

R!SENT = 0 .CLEAR SECTORS SENT FLAG 

* IF DELAY FLAG SE1, CLEAR IT 
* FLUSH DELAYED SECTORS. 

GET R!PO,DC@ERP,R!TCB 
$ I F (R! PO # 0) 

STORE O,DC@ERP,R!TCB 
GET R!P4,DC@DMS,R!TCB 
R!P5 = R!P4 
$UNTIL (R!P4 = 0) 

R = BUFSEND 
R! PII = R! PL, - 1 

$ENDlIL 

.DELAY FLAG 

.CLEAR FLAG 

.GET DELAY COUNT 

.SAVE COUNT 

. IF ANY 

.FLUSH 

.DECREMENT 

.CLEAR COUNT 

.»»> 1 

STORE O,DC@OMS,R!TCB 
R!TMS = R!TMS + R!P5 .ADD DELAYED COUNT TO TOTAL 

$ENDIF 

* GO TO COMMON READ/WRITE PROCESSING ROUTINE 

R = COI"SUB 

* * DETERMINE DEVICE STATUS 
* 
$1 F (0 R!DST & ST$DE) .DEVICE END NOT SET 

.««< 1 

.»»> 1 

TDEM.2~2 
TDEM.253 
TDEN.'254 

TDEM.255 
TDEM.256 
TDn-1. 257 
TDEI·1. 258 
TDH1. 259 
TDEM.260 
TDEM.261 

TDrr·1. 262 
TDH1. 263 
TDEM.264 
TDEt-1. 265 
TDEr".266 
TDEM.267 
TDEM.268 

$IF 
TDEM.269 
TDH1. 270 
TDEM.271 
TDrr".272 
TDEM.273 
TDrr".274 
TDEl-1. 275 
TDH1. 276 
T D H·1. 2 7 7 
TDEM.278 

$ENDIF 
TDEr".279 
TDEM.280 
TDEl-1. 281 
TDE,..1.282 
TDEI·1. 283 
TDEM.28 11 
TDEl-1.285 
TDEM.286 
TDEM.287 
TDH1.288 

$IF 



IIHI" 
Ovnt'l"y TD! 

5111 01 (1(l(J() ()?'I'Il?! 
~) 76 'mile rn'· 
517 (J10U1(J (1;:>/1 1113 
601 <m;lCt'o> 
() 1 ? 'lIl;l r: to" 

() , ? O? lJ l l3 II U 1 1 () 0 1 l12llll 1 0 

631 

6311 
637 
61t 1 
6113 
653 
()I)'J 

661 
663 
() () ' .. 

6 ill 

(J100UU (123
'
110 1270(lO 

/(l()1675 

«1TI(1cro> 
121noo /n01675 

<111;1(; r'C)" 

()2011 j 1 126()UU 
020 1172 U2 1-t47ry 
f1770(JO /n()?') 11 

<nl(lC 1'0'-' 

020 1170 024 1160 
(J2()1171 01?nn7 
02 1111 'j 1 
f) 1 DOl)') I) 111161 
(J 7 1( )()() /() 3USI 
II?fl/)()? f} ;:>11 ') I 

/()()1675 

() () II() () 3 

(1?'I'I()2 

H! S rAT = f"'D$UCW 
$ELSE 

r A 1'1·' L 2. 1 ( ()) /1 ry / 8 1 ) 
Block: TDEM 

.END 01 HECOHD 

01/06/87 11:)6:?B 
QWII ifier: TDEM 

R!STAT : MD$EOR 
STORE 1,DC@CHK,R!TCB 

$ENDlr 
.SE1 CHFCI<SUM fLAG FOR NEXl BLK 

* DONE II END or FILE 

P = UPDATE, 0 # H!DST & sr$UE .UNIT EXCEPTION 

* CHECK fOH DATA DISCARD HAC 
* CIIECK FOH LARGE BLOCK ENCOUNTERED 
* BYPASS DATA TRANSFER IF ALREADY SET 

GEl A,DC@BIG,R!lCB 
P = UPDATE, A # 0 

* * TRANSPARENT DATA 
* 
$Ir (R!FMT= FM$TRNS) 

. FLAG 

. I r SET 

««< 

.»»> 1 
P = UPDATE, R!CNT = ° . IF NOIIIING TO TRANSFER 
R!PBC = R!UBC .SAVE AS PARTIAL BYTE COUNT 
R = BUIGE1 .GET MaS BUfFER ADDRESS 
DADD R!MSU,R!MSL,O,R!BPT,R!ADDU,R!ADDL .START ADDRESS 
R!LOC R!BUFF . LOCAL DATA BUFFER 
R!SIZ = R!CNT + 7 > 3 .WORD COUNT 

R!rCT = FN$MOSWR 
R = MEMIO 

.WRITE TO MOS 

R!BPT = R!BPf + R!SIZ .UPDATE BUFFER POINTER 

* CHECK fOR BUFFER FULL OR 
* END OF RECORD. 

$IF (R!STAT = MD$EOR) OR (R!BPT 1(00) 
.»»> 2 

PClge 68 11 
( 1 1 ) 

1DUvl.289 
TDEI·1. 29Cl 
T DEt-1. 29 1 
TDEt-1. 292 
TDHI. 293 

SUHlI F 
1 DEf"'. 29'1 
TDEf·1. 295 
TDEH.29() 
TDEM.291 

llJEM.298 
TDEt-I.299 
TlJU·1. 30(} 
TDEt-1. 3(} 1 
TOft-I. 302 
TDEl-1. 303 
1 OEM. 30'1 
TOEt-1. 305 
TOEN.3U6 
TDEM.3(11 
10EN.308 
TDEf"'.309 
T 0 EI·1. 3 1 0 

SIF 
TDEI"'. 3 1 1 
TDEM.312 
1 OEf·1. 31 3 
TOEI<!.31lt 
TOHI. 315 
TDH1.316 

TOEI·I. 31 7 
T DEl-1. 318 
T DEl-1. 319 
TOEt-1. 320 
TOEI-1.321 
TOEl·1. 322 
TDEt-1. 323 
TOEM.3211 

SIF 



IDLI'I 
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700 
7n2 

702 
711 
721 

725 
727 
731 
733 

737 
746 
751 
753 

757 
767 

772 

776 

1006 
1 n 10 
1012 
1 U 13 
1015 
1017 

1 n 17 

1()22 
1 ()21, 

071000 /00261 1• 
<rnClcr'o> 

<owc r'{» 
<mClcro> 

0201162 103003 
02111~62 
01()OOO 02 LII115 
0100UO 02 LII176 
010000 02LI4 n 
0201171 012U07 
02"'166 

<nlClC ro> 
020477 136000 
010001 02,,477 

<mc1c 1'0> 

<macro> 
02()t,70 022476 

011.000 /O()1000 
024506 

<mClC ro> 

020506 (J2111157 
005002 02'1'176 

<(fIClC 1'0> 
0201166 U2'I'~5 7 
(110000 021,1,76 

<rn<lcro> 

n2ol'66 1123 1157 

01(Jn()5 021,1,61 
(I 7 1fl( 1(1 /00:)057 

010001 

00I,003 

/002511 

021~1160 

023/162 

02l.'166 

i 0 P A I'r" L 2. 1 ( II ~ / 1 5/8 7 ) 0 I /06/8 7 1 1 : 56 : 28 P age 685 
Block: TDEM Qual irier: TDEM (12) 

R = BUFOUT 
$ENDIF 

.SEND BUFrER TO BIOP 

.««< 2 

* INTERCHANGE MODE: BLOCK DATA 

$ELSElr (R!fMT = FM$BLKD) 
SIORE I,CU@ROP,R!CUR 
R!BPT = 1, R!BPT = 0 

R!PBC = 0 
R!OFFSET 0 
R!DONE = 0 
R!DATA = R!CNT + 7 > 3 

.MARK RECORD OPEN 

.FIRST TIME IN - SET POSITION 

.DATA ALWAYS ON WORD BOUND 
· INITIALIZE LOCAL OFFSET 
.FORCE PASS THROUGH LOOP 
.WORDS TO TRANSFER 

$UNTIL (R!DATA = 0) AND (R!DONE = 1) .UNTIL DATA ALL MOVED 
R = BUFGET, R!DONE = 0 .GET CURRENT BUFFER ADDRESS 
R!DONE = 1 .SET PASS FLAG 
$IF (R!DATA # 0) . IF DATA TO MOVE 

.»»> 2 
DADO R!MSU,R!MSL,O,R!BPT,R!ADDU,R!AODL .WHERE TO WRITE 
R!LOC = R!BUFF + R!OrFSET .DATA ORIGIN 

* COMPUTE SIZE TO WRITE 

R!PO = 1000 - R!BPT 

SIF (R!DATA > R!PO) 

R!SIZ = R!PO 
R!OFFSET = A < 2 

$ELSE 
R!SIZ = R!DATA 
R!OFFSET = 0 

$ENOIF 

.ROOM LEFT IN BUFFER 

· IF NOT ENOUGH ROOM 

.FIT WHAT WE CAN 
.»»> 3 

.SET OFFSET TO REST OF DATA 

.WRITE IT ALL 
· CLEAR OFFSET 

.««< 3 
R!DATA = R!DATA - R!SIZ .DATA LEFT TO TRANSFER 

* INITIAlE WRITE 

R!FCr = FN$MOSWR 
R = '''EM I 0 

· WR I TE TO 1'1OS 

TDEM.325 
TDEM.326 

SENOIF 
TDE"'.327 
TOEM.328 
TOE"'.329 
TDEM.330 
T DEI·1. 331 
TDEM.332 

TDEI'1. 333 
TOEM.334 
TDEM.335 
TDEM.336 

TDn1.337 
TDE"'.338 
TDEM.339 
TDEM.340 

S IF 
TDH1.341 
TOH1. 342 
TOEM.343 
TDEN.3,,11 
TDEM.3 l'5 
TOE1'1.346 

TDEM.347 
SIF 

TDn·1. 348 
TDEf'1. 349 
TOEI'1. 350 
TDn".351 
TDEN.352 
TOEM.353 

SENDIF 
TDH1. 351, 
TOEI'1. 355 
TDEM.356 
TDU·1. 357 
TDEI'1. 358 
TOEM.359 
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<mile ,·0 .... 

Clj700U I (lO:3 111 1 
/11l;lC 10" 

(flIdC 1'0> 

() 7 lOW) /()fl} 1/11 
"III;tC 10' 
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. m:lcr'o 

f I\PHI2.1(05/1 1)/81) Ol/U6/8711: 1)6:28 Page 686 
I Block: IDEM QUC'l1 ifiel': lDU1 (13) 

* UPDATE POINTERS 

R!IWI H!~WI + IUSIZ .I\DD 10 POIN1El~ 10 NEXT CW 
H!BPT = R!BPT + R!SIZ .0ArA POINIER 

SEND II 
.««< 2 

-)I- END OF RECORD 

GEl R!HODE,CU@MOD,R!CUR .TYPE or CW TO WRITE NEXT 
SIr (R!SlAl = MOSEOR) AND (R!OFFSET = 0) 

.»»> ? 

* IF NEXT CONTROL WORD IS RCW 

SIF (R!MODE = MOSBCW) . IF NOT WRITING EaR 
.»»> 3 

PUT R!UBC,CU@UBC,R!CUR .SAVE UNUSED BIT COUNT 
SENDIF 

.««< 3 
R = CWWRT .WRITE CONTROL WORD 

* END CASES 

S IF (R! NCW = 0) OR (R! NCW = 777) . CHECK ENDS 

R = CWWRT 
SENDIF 

* BUFFER FULL 

SELSEIF (R!BPT 
R = CWWRT 

SENDIF 

SENDTIL 

1000) 

.»»> 3 
.WRITE CONTROL WORD 

.««< 3 

. WR I IE BCW 

.««< 2 

-, OEM. 360 
lOU".361 
TDEM.362 
TDU-1. 363 
T DEl'I. 36 11 
TOEM. 3(i~) 

SUWI F 
T DEr". 366 
TDEr". 367 
TOU".368 
TOEt--1. 369 
TDEM.37Cl 

SIF 
TDEr'1.371 
TOEM.372 
T DEr". 3 7 3 
T DEt--1. 374 

Sir 
TOEM.375 
TDD-1. 3 16 

SENDIF 
10U"1. 3 7 7 
TDEM.378 
TDH1. 379 
TDEr·1. 38U 
TDEM.381 

Sir 
T OEt--l. 382 
TDEH.383 

SENDI! 
TOEH.384 
TDEr·1. 385 
T DEr-1. 386 
TOEr'1. 387 
TOnI. 388 
TDU1. 389 

SENDIF 

SEND I F 
TDEt--l.390 
TOEH.391 

SEND IF 
TDEr-1. 392 
TDEM.393 

.««< 

* 
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1160 01UOOO 0211462 
1162 <macro> 
1163 0271,63 
1161l 020LI63 013010 10100Ll 
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1172 <rnClcro> 
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lOP AI'ML 2. 1(0~/1~/87) 07/06/87 11:56:?8 PClge 687 
Block: TOE M Q II a I i fie I' : TOE M ( 1 If) 

* WRITE: TRANSFER DATA FROM MOS TO LOCAL BUFFER 
.11-

$ELSEIF (R!rUNC = FCSWRITE) 

* FIND CPW THAT CONTAINS BUFFER TO FILL 

GET R!CPW,CRW@NC,R!TCB 
GET R!BUFF,CPW@DA,R!CPW 
R!BUrF = R!BUFF & 177774 

.NExr CPW ADDRESS 
.BUFFER ADDRESS 
.MASK LOWER BITS 

* DETECT IF START OF BLOCK NOT YET SAVED 

GET R!PO,DC@ERP,R!TCB 
S I F (R! PO = 1) 

R!PO = R!prH 
R!Pl = R!BPT 
$ IF (R! BPT # 0) 

o 

.SAVE POSITION DELAYED FLAG 

.»»> 1 
.SAVE CURRENT POSITION 

.NOT FULL SECTOR SIZE BUFFERS 
.»»> 2 

.BACK UP TO SlART OF BUFFER R! BPT 
$ELSE 

R!PTR 
R!prR 

R!prR - 1 .PREVIOUS BUFFER 
R!DSCLIM - 1, R!PTR < HD@WDS .WRAP LIST 

$ENDIF 

PUT R!PTR,CU@PTR,R!CUR 
PUT R!BPT,CU@BPT,R!CUR 
R = SAVPOS 
R!prR = R!PO 
R!BPl=R!P1 
STORE O,DC@ERP,R!TCB 

SENOIF 

SIF (0 # R!OST & STSUC) 

P -:-: UPDATE 
SENOlr 

R = BUrGET 

.««< 2 
.SAVE 

.SAVE POSITION FOR ERROR RECOV 

.RESTORE 

.CLEAR DELAY FLAG 

.««< 
.CCR OR ERROR 

.»»> 

.««< 
.READ IN DESCRIPTOR 

TOH1.39 Ll 
TDEM.395 
TDEM.396 
TOEM.397 
TDEM.398 
TDEM.399 
1 OEM. llUO 
TO EM . LIO 1 
TOEM.402 
TDEM.403 

Ton". Ll04 
TDEr-1.1105 
TDEM.406 
TDEM.lI07 
TDEM.408 

SIF 
TDEM.409 
TDEM. Lll 0 
TOEf.l. 411 

Sir 
TOEM.412 
TOEM.413 
TOE"'.414 
TOEM.415 

TOEM.1116 
SENOlr 

TOEr-1. 111 7 
TOE~1. 418 
TDEM. Ll19 
TOEM.1420 
TOE,,,.II21 
TOEM.422 
TOE,..,. 423 

SENDIF 
R17633AH.l 

Sir 
TOEM.425 
TDEM.426 

SENDIF 
TOEM.427 
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P Af'HL ?1(U l j/l'>/87) lIl/U6/8111:'Jb:2B Page 688 
I B I 0 C k : 1 0 F M q 1I (l I i r i e r :1 D F M ( 1 ') ) 

* GO TO CO~lMON HOUSEKEEPING ROlJIINE 

R .:-- CO~lSlJB 

'K- ~10VE DA J A 

DADD H!MSll,H!MSL,n,R!BPI ,R!AODU,R!AIJ()L .START ADDRESS 
H!LOC H!BUlr .LOCAL AI>IJI{LSS 
H!SI7 ~ R!CNI + ? > 3 .WOHD LrNGTH 

R!FCI == FNSMOSRD 
R =: MEMIO 

* UPDATE POINTERS 

R!BPr = R!BPT + R!SIZ 

* MOVE BUrFER POINTER? 

.READ IN 

.MOS POSITION 

G[T R!PO,DC@CHK,R!TCB .CHECK FOR END OF RECORD 
SIF (R!BPT = 1000) OR (R!PO # 0) .BUFrER rUll OR EOR 

STORE 1,rlSTDM,R!rCB 
R = NXTBUr 

SENDIF 

* SET BUFFER READY FOR I/O 

STOHE 1,FLSRDY,R!TCB 

.»»> 
. SHOW IDEM MOVED POINTER 
.MOVE POINTER 

.««< 

'K- CHECK If TillS IS FIRST BUFFER'S WORTH OF RECORD 

GEl R!%Wl,F2S~10,R!TCB 
Sir (R!%Hl ,." 0) 

SIORE l,FZSNVB,R!TCB 
GEr R!%Wl,CRW@DS,R!TCB 
Sir (0 # R!%Wl & STSUC) 

.CHECK FOR INI1Al I/O 

.DATA CHAINING HAS STARTED 
.»»> 1 

.MARK NEXT BurFER DATA VALID 

.GET CURR[NT DEVICE STATUS 

. IF [RROR 
.»»> 2 

TDH1.1128 
TDEr·1. 112<) 
TOE 1,1. II 3 0 
TDEM. 113 1 
TOEM.1132 
TOEM.1133 
TDE~l. 113 11 
T DEt,1. 113:> 
T D [t.1. 1136 
T [) H1. II 3 I 
TOEl'1. Ins 

TDU·1. 1139 
r OEM. 1,/10 
TDEM.lllll 
TDU.,.11112 
TDEI'1. 1143 
TOEI·1. 111111 
TOE ~1. II/I ') 
TDEM.4 116 
IDEM.ll/l? 
TOE~1. 11 /18 
TOEM.4 It9 

SIF 
R17633AII.2 

T DEI.,. 1150 
TDEM.451 

SENDIF 
R16767CH.3 
R16767CH.4 
R16767CH.5 
R16767CH.6 
R16767CH.7 
R16767CH.8 
R16767CH.9 
R16767CH.1O 
R16767CH.l1 

SIF 
R16767CH.12 
R16767CH.13 
R16767CH.14 

SIF 
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1363 
13611 
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1LI12 
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11116 
1 LI26 
1435 
1 LI3 7 

1 '13l 

111112 
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11163 
1I17? 
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()70312 
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020423 05

'
WOO 

01 11000 /000000 02LI41 (I 
020112 3 0 1 3 II 2 n n 3 24 1 0 
0211

'
12 1-1 

03n l12 11 02L1 112'1 

<macro> 

0201171 
1750no 

171000 
<rnac 1'0> 

<rnacro> 
<m,lC 1'0> 

0750UU /()OI)(I')2 
<m<lcro> 

<rnilcr'o> 

<1O(lCY'(J 

<rnaCI'o 
<1II<lC roo 

(l7'yUUU U(jfl(J':i2 
'~-III~'C r 0 

lOP APML 2.1(05/15/87) U7/06/87 11:56:28 Page 689 
Block: TlH~M Qualifier: TDEM (16) 

r = UPDATE 
$ENDIF 

* LOAD BYTE COUNT REGISTER 

.DONE 

.««< 2 

GET H!%H1.CHW@CN,R!TCB .LAST CHANNEL USED FOR I/O 
B =-= R! %W1 . SE r CHANNEL NUr·1BER 
R!%W2 R!%W1 - 20 + (XCIH) .LAST CHANNEL TABLE POINTER 

R!%W2 = (R!%W2) 

$ I F (lOB # ON) 

.TABLE ADDRESS 

· IF I/O STILL ACTIVE 

* LOAD BYTE COUNT REGISTER 

A = R!CNT 
IOB:15 · ISSUE 

* VERIFY BYTE COUNT REGISTER 

lOB: 11 · ISSUE 
$IF (A # R!CNT) 

.»»> 2 

.»»> 3 
STORE ES$BRE,CHT@EC,R!%W2 .BAD HAHDWARE 
STORE O,FL$RDY,R!TCB .MARK BUFFER NOT READY 
P = DEQUEUE .NEXT REQUEST 

$ENDIF 

* VERIFY CHANNEL IS KEEPING UP 

$IF (lOB = ON) .CHECK AGAIN 

SlOHE ES$SOR,CHT@EC,R!%W2 .RETRY BLOCK 
SIOHE 1,Cllr@DN,R!%W2 

.««< 3 

.»»> 3 

STOHE O,FL$RDY,R!TCB .NARK BUFFER NOT READY 
P ~ DEQUEUE .NEXT REQUEST 

$E.NDIF 
.««< 3 

R16767CH.15 
R16767CH.16 

$ENDIF 
R16767CH.17 
R16767CH.18 
R16767CH.19 
R16767CH.20 
R16767CH.21 
R16767CH.22 

R16767CH.23 
R16767CH.24 
R16767CH.25 

$IF 
R16767CH.26 
R16767CH.27 
R16767CH.28 
R16767CH.29 
R16767CH.30 
R16767CH.31 
R16767CH.32 
R16767CH.33 
R16767CH.34 
R16767CH.35 

$IF 
R16767CH.36 
R16767CH.37 
R16767CH.38 
R16767CH.39 

$ENDIF 
R16767CH.40 
R16767CH.41 
R16767CII.42 
R16767CH.43 

$IF 
R16767CH.i14 
R16767CH.115 
R16767CH.46 
R16767CH.47 
R 1 6767 C H . 118 

$ENDIF 
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I B I 0 C k : T D E M Q II a I i fie r :1 1)[ H ( 1 7 ) 

$ENOIF 

$ElSE 
STORE O,F2$SIO,R!TCB 

$END I F 

* 

.««< 2 
.OATA CHAIN HAS NOT STAHlED 
.CLEAR FIRST BUFFER I/O FLAG 

.««< 1 

* TERMINATE INTERCHANGE DATA READ 
* 

$[LSE 
R!PBC -c: 0 
R = BUFGEl 
GET R!MOOE,CU@MOO,R!CUR 
R!STAT = R!MODE 

* WRITE lAST HCW 

$IF (R!FUNC = FC$EORR) 

.CLEAn PARI IAL BYTE COUNT 

.GET DESCRIPTOn 

. NEXT CW TYPE 

.SET BUFFER STATUS 

.»»> 1 

* WRITE EOR CW WITH NULL FLAG 

$IF (R!NCW # 0) 

H!MOOE = MO$EOR 
R! Sl AT =: A 
R!NUl = 1 
R!FWI =: 0'777 - R!NCW 
n = CWWRT 

$ENOIF 

$FLSE 

.OON'T START NEW SECTOR 

.EOR CW NEXT 

.SET STATUS 

.SET NULL EOn FLAG 

.»»> 2 

.SET POINTER TO NEXT SECTOR 

.WRITE EOR CW 

.««< 2 

'II- WH I IE NOR,...'AL EOR CW, I F RECORD OPEN 

$IF (R!NCW # 0) . IF RECORD OPEN 
.»»> 2 

R!MOOE =: MO$EOR .EOR CW NEXT 

R 1 6767 C H . tl9 
$END IF 

R16767CIl.50 
R16767CH.51 
R16767CH.52 

$END IF 
R16767CH.53 

TOH1. 1~52 
TDEM.453 
TDE,...1. 451~ 
TOEM.I~55 
TOEM .1156 
TOEM. 1157 
TOEM.1158 
TOE,...1. 459 
TOEN. L,60 
TOEr·'.461 
TOEM .1,62 
TOEI'1. 463 
TOEM .1,61~ 
TOEM.465 

$IF 
TOEM.466 
TOEM.467 
TOE,...'. 468 
TOE,...'. 469 

$IF 
TOEM.470 
TOnI. 471 
TOHI. 472 
TOn1. 473 
TOEM.474 
TOEM.475 

$ENO IF 
TOEM.476 
TOEM.477 
TOEM.478 
TOEM.479 
TOEM.480 
TOEM.481 

$IF 
TOH'.482 



r 

lL>LN 
Ovn r' I ily I DE~l 

1552 
1 5~) 3 
1555 

1555 

1560 
1562 

1562 

1566 
1570 
1571 
1573 
1576 

1600 

1601 
1603 
16n l f 

1606 

1611 
1613 

1613 

1617 

lI2 1t ln 3 
077000 /OU31 1 .. 1 

< m;1 r. ro> 

<mile 1'0> 

077000 /0031 111 
<macro> 

<m:1cro> 

010016 024 Lf7 Lt 
02LI l f 73 
o 1 000 1 021 .. 505 
010777 023464 024465 
077000 /003141 

<m(1cro> 

010016 024474 
02 L,1173 
077UOO /On3141 

<macro> 

077000 /on3 1111 
<milCIO> 

lOP APML 2.1(05/15/87) 07/06/87 11:56:28 P3ge 691 
Block: TDEM Qualifier: IDEM (18) 

R!SIAT = A 
R = CWWRT 

SENDIF 

SIF (R!NCW 

R:c CWWRT 
SENDIF 

SI F (R! FUNC 

0) 

FCSEOFR) 

· SET STATUS 
· WR I r [ [OR CW 

.««< 2 

· IF BCW NEEDED 
.»»> 2 

.WRITE I r 

.««< 2 

.»»> 2 

* WRITE EOF CW WITH NULL FLAG 

R! t-l0DE = MDSEOF 
R!STAT = A 
R!NUL = 1 
R!FWI = 0'777 - R!NCW 
R = CWWRT 

SELSE 

* WRITE NORMAL EOF CW 

R!MODE = MDSEOF 
R!STAT = A 
R = CWWRT 

SIF (R!NCW 

R = CWWRT 
SENDIF 

S IF (R! FUNC 

0) 

FCSEODR) 

.EOF CW NEXT 

.SET STATUS 

.SET NULL EOR FLAG 

.SET POINTER TO NEXT SECTOR 

.WRITE EOF CW 

.EOF CW NEXT 

.SET STATUS 

.WRITE EOF CW 

· IF SCW NEEDED 

.WRITE IT 
.»»> 3 

.««< 3 

.»»> 3 

* WRITE EOD CW WITH NULL FLAG 

R!MODE = MDSEOD .EOD CW NEXT 

TDEH.lf83 
TDEM.484 
TDEM.485 

SENDIF 
TDEM.486 
TDEM.487 

SIF 
TDEM.488 
TDEM .lf89 

SENDIF 
TDEM.490 
TDH1.lt91 

SIF 
TDEM.492 
TDEM.lf93 
TDEM.494 
TDEM.495 
TDEM.496 
TDE"'.497 
TDH1.498 
TDEt-1. 499 
TDEM.500 
TDEM.50l 
TDEM.502 
TDEM.503 
TDEM.504 
TDEM.505 
TDEM.506 
TDEM.507 
TDEM.508 
TDEM.509 

SIF 
TDEM.510 
TDEM.511 

SENDIF 
TDEt-1. 512 
TDEM.513 

SIF 
TDH1. 514 
TDEM.515 
TDEM.516 
TDEM.517 



11)[ "1 
Ovc t'l ay 1 () I 

1621 ();) 11 1173 
16;~? ()1()()(l1 () 211~) () ') 
16211 010711 0?3 116 11 (12 111165 
1677 ()71(l()() /0031 111 

1631 <1I1<lC r'o> 
16 /10 <mil C ('0> 

16 115 <II1Clr.ro> 

1 6 ~)() <1lt.1crn> 

16') i <rn;l(; ('0> 

1661 <1I1,lCI'O> 

16(}1 <rn;lC ('0> 

16()1 <11I;lC ('0> 

1661 U 1 (IU()() ()?/,/I ()II 

1663 fl2 11116? 
16()/1 <1ll,le to> 

167f) <Ill;le "0> 

1615 UPDATE 
1615 <fllCle t'O> 

11()2 <rn;lC ( 0" 

17U6 01 nO()/1 () 1 ?()()2 ();J/I/I? 3 
1 7 1 1 <1I1"et()' 

1 72() < fit ,I C ('0 '> 

17?) "1I1;1C ( n'· 

17?r) <""1': r'o" 

1 I? r) <tn,l!: r-()'" 

113:-' • rn;1 C ( ()" 

\1' A 1',,1l 2. 1 ( () 5 / 1 ') / 8 1 ) U 7 / U 6 / 8 1 1 1 : ~.l6 : ? 8 P Cl 9 e 692 
J Block: 10[M QUClI ifier: 1DEM (19) 

R SlAl ~ A .Sfl SrA1US 
R NUL ::- 1 . SE I NUll EaR FLAG 
R FWI = 0'777 - R!NCW .SET POINTER TO NEXT SECTOR 
R =- CWWHT . WI~ I I F roo CW 

SIOHE (J,CU@BLO,R!ClJR .CLEAR BLOCK NUMBER 
SIORE 0,CU@BL1,R!ClJR 
S rOI~E 0, CU@BL2, R! CUR 

$FLSE 
SrUNTIF 

$ENDIF 

SFNDIF 

$ENOIF 

H!NCW = 0 
R!BPT =c A 
STORE MDSSCW,CU@MOD,R!CUR 

.««< 3 

.««< 2 

««< 

.CIEAH POINTER TO NEXT CW 

.CLEAR POINTER 10 NEXT DATA 

.RESET NEXT CONTROL WORD TYPE 

$ENDIF 
.««< () 

* * UPDATE MaS COpy OF XIOp POINTERS 
* 

* 
PUT R!PTR,CU@PTR,R!CUR .POINTER TO MOS BUFFER 
SI F (R! FUNC =- FCSREAD) . I F READING - UPDATE SIART OF REC 

.»»> 0 
R!%Wl ~ ST$OE+ST$UC .OEVICE END + UNIT CHECK 
SIF (ST$DE = R!DST & R!%Wl) .IF DEVICE END ONLY 

pur R!PIR,CU@BKP,H!GUR 
$ENDIF 

SFNDIF 

PUT R!BPI,ClJ@BPT,R!CUR 
pur H!NCW,CU@NCW,R!CUR 

.»»> 
.UPDATE START OF RECORD 

««< 

.««< n 
.POSITION IN BUFFER 
.POINTER TO NEXT CONTROL WORD 

TDEH.518 
TDEM.519 
T OEf.,. 520 
10EM.521 
TOEI'1. 522 
TDE'.,. 523 
TO["1. 5211 
TOEM.525 
TOEM.526 
TOEI'1. 521 
TOEM.528 

SEND I F 
TOEM.529 

SEND I r 
TOEM.53n 

SEND IF 
TOEM.531 
TDE,..1. 532 
TOn1. 533 
TOEH.53 11 
TOEI·1. 535 
TOEM.536 

SEND 1 F 
TOEM.537 
TOE"1. 5 3 8 
TOE,..1. 539 
TO Ef·1. 5

'
1t) 

TOE"'.541 
TOEM.5 112 

TOE"'. 5113 
TOEM.544 

Sir 
TOE,..1. 5115 
TOEM.546 

SIF 
TOEM.5 117 
TOEM.548 

SEND 1 F 
TOEM.5

'
19 

SEND I F 
TOE,..1. 550 
TOD-'.551 



lIJn1 
Ove r I ~y r DEI,' 

1737 

1752 
17511 
1756 
1760 
1762 
17611 

1766 
1773 
2UOO 
2005 

2016 

?().16 

<lTlilC ro> 

024 1155 
02 111156 
02 111160 
02111157 
02 111,61 

02l)l135 
0201136 
02()1132 
0100n6 
010005 
OJ7UOO /003057 

<mac 1'0> 
<macro> 
<m<lcro> 
<m<lcr'o> 

<mAC 1'0> 

075nllfJ /IJ()(){)')C 

lOP 1\1'1-IL 2.1(O~;/15/87) U7/06/8711:5(,:28 Page 693 
Block: r[)[f;l qUCllifier: TDEI., (20) 

PUT R!~WI,CU@FWI,R!CUR 

* WRllE IT BACK TO MaS 

R!ADDU = R!DSU 
R!ADDL = R!DSL 
R!LOC = H!CUR 
R!SIZ = ClJ@WDS 
R!FCT = FN$MOSWH 
R = MEMIO 

* 

. FORWARD WORD INDEX 

.XIOP HEADER ADDRESS 

.LOCAL ADDRESS 

.LENGTH 

.WRITE IT 

* RESTORE FlfLDS IN TCB THAT MAY HAVE CHANGED 
* 
PUT R!RSC,DC@RSC,R!TCB 
PlJT R!IISlJ,DC@IISlJ,R!TCB 
PUT R!HSL,DC@HSL,R!TCB 
STORE 1,FL$RDY,R!TCB 

***************** 
* TRACE * 
* * 
* 1. CPW * 
* 2. REq SECTS * 
* 3. CPU-UPPER * 
* 4. 'CPU-LWR * 
* 5. POINTER * 
***************** 

.REQUEST REMAINDER 

.ClJRRENT CPU ADDRESS 

.SHOW BUFFER READY 

KRECORD TF$TEX6,(R!CPW,R!RSC,R!HSU,R!HSL,R!PTR), INT=ON 

* * CHECK FOR MORE REQUESTS 
* 
P = DEQUEUE 

**************************** SUBROUTINES ******************************* 

* 

TDEM.552 
TDEM.553 
TDOL 55 1, 
TDEM.555 
TDEM.556 
TDEt-1. 557 
TDEM.558 
TDEM.559 
TDEM.560 
TDEM.561 
TDEM.562 
TDEM.563 
TDEM.56 LI 
TDEM.565 
TDEM.566 
TDEM.567 
TDEM.568 
TDEM.569 
TDEM.570 
TDEr".571 
TDEM.572 
TDEM.573 
TDEM.574 
TDEM.575 
TDEM.576 
TDEM.577 
TDEM.578 
TDnl. 579 
TDEM.580 
TDEM.581 
TDEM.582 
TDEt-1. 583 
TDEM.584 
TDEM.585 
TDEM.586 
TDEM.587 
TDEM.588 
TDEM.589 
TDH1.590 
TDEt·1.591 
TDEI-1.592 
TDEM.593 



IlltH 
OVP. t' I :,y I DI 

~!(J/I U 
2 () 11 (l 
?( III () 

?O'j() 

2U'J /1 
?O()l 

?O 7(l 

2U 711 
2101 

21()4 
21()6 
2107 
21 1 (i 
2L?3 
213() 
21 3~) 
? III') 

<lIlil(: 10:' 
,'mile In" 

U 3 () II (U II( l II (J 1 () nIl 3 17 

<m(lCI'o;> 
<10(1(' ro> 

<m;1cro> 

'~III(lC t (» 

'1II;1r. to> 

<[fl{lC t'O> 

<mClcro> 
<m;1ero> 
<m(1cr'o> 
<,m;lr. ro> 

,'III;le; 1'0> 

<lII el C to'> 
"Illiler 0" 

COt-1SUB 

'jf> AI't-1L 2. 1 (()~)/ 1')/87) 
Block: lDFM 

()1/U6/8711:')():fJ8 
QU<llifier: TDEM 

* IF AT BEGINNING or RECORD 
* 
* GEl A,DC@CIII<,R!lCB .SlAHl OF NEW RECORD? 
S I F (A # 0) . I F SO -

.»»> 0 

* WR I T [ CIiECKSUt-l 

R!%Wl = (R!BUFF) > 10 & 377 .USE FIRST BYTE FOR NOW 

PUl R!%Wl,TQ@BCS,R!DAL 
STOHE O,DC@CHK,R!TCB 

.ENTER IN RESPONSE PACKET 

.CLEAR INDICATOR 

* IF WHI flNG -

SIF (R!FUNC = FCSWRITE) 

* VALIDATE START OF RECORD 
* SAVE TOTAL RECORD LENGTH 
* MARK CHW SO TDEM DOES NOT LOAD BYTE 
* REGISTER ON FIRST BUFFER 

.»»> 1 

GET A,BF@SlA,R!ENTRY 
SIF (A # MDSBOR) 

.CHECK FOH BOR STATUS 

. IF NOT - ABORT 

SPUNTIF 
SELSE 

GET R!%W1,BF@RLU,R!ENTRY .GET RECORD LENGTH 
GET R!%W2,BF@RLL,R!ENTRY 
PUT R!%W1,CU@RLU,R!CUR .SAVE 
PUT R!%W2,CU@HLL,R!CUR 

.»»> 2 

STORE 1,F2SSIO,R!TCB .MARK FIRST BUFFER OF RECORD 
SENDIF 

.««< 2 

* If PREVIOUS RECORD STILL BEING WRITTEN 
* - DELAY SAVING CURRENT POSITION FOR RECOVERY 

P(1ge 69 lJ 
(21 ) 

TOft-I. 59 /1 
TDEM.595 
TDEt-l.59G 
TDEM.597 
TDEM.598 
TDEt-l.599 

Sir 
TDEM.6()u 
TDEM.61l1 
TOEt-1. G()2 
TDEM.6u3 

1 DEt-l. 6u l l 
1 DEM. 605 
TDEM.6uG 
TDEt-1. 6()7 
TDEM.608 
TDEt-1. 609 

SIF 
IDEt-1.610 
TDEI".611 
TDEt-l.612 

R16767CII.54 
R16767CH.55 
R16767CH.56 

TDEt".613 
TDEt-1. 614 
TDEM.615 

SIF 
TDEI".616 
TDEM.617 
TDEt-1. 618 
TDEM.619 
TDEM.620 
TDHI. 621 

R16767CH.57 
TDEM.622 

SEND IF 
TDE'.,. 623 
TDEI-1.624 
TDEI·1. 625 
TDEt-l.626 



T Dlf'1 
Overl;:lY 10E", 

2145 

21~1 
216~ 
2163 
2Hj ll 

2165 
2166 
2172 

22U3 
2214 

22111 

22111 

22111 

2220 
2225 
2~)32 

22112 
221111 
22 115 
2;;'117 

<mne ro" 

<mncrn> 
<mClC 1'0> 

n72276 
<!II(lCI'O> 

<macro> 

0722711 
<macro> 
<mClcro> 

<milcl'O> 
<mClCI'O> 

<mClcro> 

<mClC 1'0> 

<macro> 
<UJ()CIO> 
<m<tclo> 

(,)2(JII411 02111171 
<m(lC ro-' 

020112'-t ()2','171 
<fII;lcro' 

lOP AI'HL 2.1(05/15/81) 07/06/87 11:56:28 Page 695 
Block: TOEM Qualifier: TOEM (22) 

$IF (R!OSl # OS$ON) 

STORE 1,OC@ERP,R!TCB 
$ELSE 

. R =- SAVPOS 
$ENOIF 

* IF READING -

$ELSE 

* IF AHEAD OF TAPEIO 

.»»> 2 
.SET OELAY FLAG 

.SAVE CURRENT POSITION NOW 

.««< 2 

* - DELAY ADDING CURRENT SECTOR TO MOS TOTAL 
* SO THAT ITS NOT REPORTED AS PART OF LAST RECORO 

R SAVPOS 
GET A,CRW@CC,R!TCB 
$IF (A # 0) AND (0 

.SAVE CURRENT POSITION 

.RECORD DONE COUNT 
R!OST & ST$OE) 

.»»> 2 
STORE l,OC@ERP,R!TCB 

$ENO IF 
.SET DELAY FLAG 

.««< 2 
$ENDIF 

.««< 
$ENDIF 

.««< 0 

* * IF WRITING, DETERMINE BYTE COUNT TO TRANSFER 
* 
$IF (R!FUNC = FC$WRITE) 

.»»> 0 
GE r R! %H1 ,CU@RLlJ, R! CUR . RES I DUE RECORD LENGTH 
GET R!%W2,CU@RLL,R!CUR 
$IF (R!%W1 # 0) OR (R!%W2 > R!BSl) 

R!CNT 
$fLSE 

R!CNT 
$ENDIF 

R!BSl 

R!%W2 

.MAX 

.SET TO REMAINDER 

.»»> 1 

TOH1. 627 
$IF 

TOEM.628 
TOEM.629 
TO[M.630 
TOEM.631 

$ENDIF 
TOEM.632 
TOH1. 633 
TOE",. 6 31~ 
TOEM.635 
TOEM.636 
TOEM.637 
TOH1. 638 
TOEM.639 
TOEM.640 
TOEM. 6111 
TOEM.6 IQ 
TOEM.643 

$IF 
TOEM. 61~1~ 
TOEM.645 

$ENOIF 
TOEM.646 

$ENOIF 
TOEM.647 

$ENOIF 
TOEM.648 
TOEM. 6l~9 
TOH1. 650 
TOHI. 651 
TOH1.652 
TOEM.653 

$Ir 
TOEM.654 
TOEM.655 
TOEM.656 

$Ir 
TOEM.657 
TOEM.658 
TOEM.659 
TOEM.660 



Illl ~1 
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;! 3 fl() 

2111 
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2311 

23111 
2321 

233~ 
233/' 
23 /11 
23 112 
23 /111 
;:> 3 /1() 

? )/Hi 

235() 
2355 
?~('2 

fTI,lcro> 
lIIile ro> 
m;l c ro" 

< lIIile t·o ..... 

<m;l C tTl> 

'··fIl;l(~ to> 

O?!l') 111 

<1ll11C t'O> 

<l1I~lC t 0> 

U2!1452 
02(J1153 

<rn;le Y"O ...... 

(J?()II,)(l 
1 l2{)/151 

/lllilC r·o .... 

(ll{)()I)I, 

102002 

U21~,)06 
0211 S()7 

02 LI,){)6 
() 211 ')() 7 

11;' '.> ')( I () 

< m;lct"o> " 
<1118<: Y"o ". 

II? r ) II f ( 1 (I? 'I') 1 ;> 

n01000 
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Block: IDEM QUctlifier: TDEM (23) 

DSUB R!%W1.H!%W?R!CNr 
pur H!%W1,CU@HLU,R!CUH 
pUI R!%W2.CU@RLL,R!CUH 

.H- CIIECK rOR END or HfCOIW 

. AD,JUST REMA I NDER 

.SAVE 

.««< 1 

SIF (R!%W1 ~ U) AND (R!%W2 = 0) .IF NO MORE DATA IN BlOCK 
.»»> 1 

SrORF 1,DC@CHI<,R!TCB . INDICATE START OF NEXT 
SENDIF 

SENDIF 

* TOGGLE BU~FEH ADDRESSES IN OlHER 
* CONTROL LIST. TillS f.1USl BE DONE SO 
* IIIAI IF COMr-1AND CHAINING IS IN EFFECT 
* lHE FIRST BUFFER USED IN THE NEXT BLOCK 
* IS NOT THE SAME AS THE LAST BUFFER IN THE 
* ClIRRENT BLOCK. 

.««< 1 

.««< 0 

EXIT, R!DBI # 0 .00 NOT TOGGLE ON DOUBLE INT. 

GET R!PO,CRW@NC,R!TCB .NEXT CPW 
SIF (R!PO > R!COT) AND (R!PO <= R!COB) .IF IN LIST a 

R!PO 
R! P1 

SELSE 
R!pO 
R! P1 

SfNDIF 

R!C1T 
R!C1B 

R!COl 
R!COB 

R ! PO = R! PO + II 

* GET BUFFER ADDRESSES 

GET R P2,DC@BFA,R!TCB 
GET R P3,DC@BFB,R!TCB 
R! PLI R! BU F F 

. SET UP LI ST 

.SET UP LIST 0 

.BYPASS HEADER WORD 

.BUFFER A 

.BUFFER B 

.SET TO CURRENT 

.»»> 0 

.««< 0 

SEND IF 
10B-,.661 
1 OEM. 6G2 
TOEM.663 
TDEM.66 11 
lDEH.66'..} 
TOB".666 
TOEM.667 

Sir 
TDEM.6G8 
TDEM.669 

SEND I F 
TOEM.67{) 

SEND IF 
TDE,..1. 671 
TOE,..,. 672 
TOEM.673 
TDEr". 6 74 
lDEH.67') 
TOE,..'. 676 
10EM.677 
TOE,..,.678 
TDEM.679 
TOEM.680 
TOE,..'. 681 
TOE,..'. 682 
TOEM.683 

SIF 
TOEM.684 
TOEM.685 
TOrt-,.686 
TOEH.687 
TOEM.688 
TOE,..'. 689 

SEND IF 
TOE,..'. 690 
TOEM.691 
TOE,..'. 692 
TOE,..'. 693 
TOE,..,. 69 11 
TOEM.695 
TOE,..'. 696 



I DE!"" 
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2376 
240f. 

2/,15 

21.?1 

21.25 
2L'27 
2L,30 
2L'32 

21,32 

2 L,32 
21137 

2/1,,3 
21",5 
2"'16 
2Ll r)O 

2" ')0 
2,,55 
2,,57 
?ll6tl 

<milc 1'0> 

<mClcro> 
<rn<1cro> 

<ntClC ra> 

<rnilcr'o> 

020511 
<m<1cro> 

(120510 
<rnilero> 

<rn[1CI'o> 

<macro> 
<rnilc;n» 

020511 
<milC 1'0> 

1)2!l510 
<rnCl C roo> 

<rn,lC ro> 
() 1 nOO'1 

<rnilCI'n> 
001 III II I 

02 L,512 

021 .. 512 

024:>12 

n?ll~) 1? 

025506 

lOP AI'NL 2.1(O~)/15/87) 1.17/U6/81 11:~)6:28 Page 697 
Blacle rD[M Qualifier: TD[M (24) 

-1+ CIIECK FOR LEGAL VALUES IN CPW 

$PUNTIF (R!BUFF # R!P2) AND (R!BUFF # R!P3) .BAD BUFFER ADORES 
.»»> 0 
.««< 0 

$PUNTIF (R!CNf > R!BSZ) .BAD LENGTH 
$PUNTIF (R!CNT 0) AND (R!FUNC = FC$WRITE) .0 SIZE WRITE 

.»»> 0 

.««< 0 

-1+ IF READ - START WITH CURRENT BUFFER 

$IF (R!FUNC 

$1 F (R! pL, 

FC$READ) 

R! P2) 

R! PL, R! P3 
$ELSE 

R!P4 R!P2 
$ENDIF 

$ENDIF 

-1+ TOGGLE ADDRESSES 

$UNIIL (R!PO > R!P1) 
$IF (R!P4 = R!P2) 

R! P4 R! 1'3 
$ELSE 

R! P4 R! P2 
$ENDIF 

PUT R! PLI,CPW@DA,R! PO 
R!PO::: R!PO + 4 

$ENDTIL 
EXI T 

-1+ 

.SET TO OPPOSITE 

.FOR EACH CPW 

.SWITCH 

.»»> 0 

.»»> 

.««< 

.««< 0 

.»»> 0 

.««< U 
.ENTER BUFFER ADDRESS IN CPW 
.NEXT CPW 

TDEM.697 
TDEM.698 
TDEM.699 
TDEM.70n 

$IF 
$ENDIF 

TDE,.1. 7!l 1 
TDEM.702 

$IF 
$ENDIF 

TDH1. 703 
TDEM.1u4 
TDH1. 705 
TDEM.7UG 
TDEM.707 

$IF 
TDEM.708 

$IF 
TDEM.709 
TDH1. 710 
TDEM.711 
TDH1. 712 

$ENDIF 
TDH1. 71 3 

$ENDIF 
TDEM.714 
TDEM.715 
TDEM.716 
TDEM.717 
TDEM.718 

$IF 
TDEM.719 
TDEM.720 
TDEM.721 
TDH1. 722 

$ENDIF 
TDEM.723 
TDEM.724 
TDEM.725 
TDH1.726 
TDEM.727 
TDEM.728 

2 
2 

2 
2 
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<"we!'o" 
O?()'j()? ();~IIII55 

U2W)U3 02 111156 
O?()II) 1 (12 111160 
() 1 ()()() 1 (12 11115 i 
n 1 ()(I()II 024 1161 
n 7 7()()!) /OO,3()57 

<nlnct'O> 
<lIlrlCIO' 

'lIl;lCI'(), 

':llIilClll> 

' mil c: 1'0 

11(1?(IUI) flll(lIll'(1 

1II,1el () 

()() 3rl()(J 

f I 11 I () ') 
"Illne I'C)-' 

SAVPOS 

BUFGET 

'f,)P APML 2. 1 (0'>/15/87) 
I Block: -fDEM 

()f/U6/87 11 :~)():28 
Qualifier: lDf'M 

* SAVE CURRENT POINTERS TO SlART OF BLOCK 
'II-

'H' 

PUT R! PTR,Cll@BKP,R!ClJR 
CE r H! ADDlJ, Cll@UW, R! CUR 
GEl R!ADDL,CU@ERL,R!CUR 
R!LOC = R!CUR 

.POINTER TO FIRST BUrFER 
· ERrWr~ RUFFER ADDRESS 

R!SIZ ::: Cll@WDS 
R!FCl ::: rNSMOSWR 
R -= MEr-IIO 
EXIT 

* 

. LOCAL ADDRESS 

.LENGTH 
• WR I TE TO !vl0S 

* GE f rHE CURREN I BU F F ER ADDRESS 

* 
-H' 

DAD DR! D S II , IU D S L, 0 , R! P T R , R ! EN T U , R ! EN 1 L 
R!ADDll = R!ENTU 

.ADDRESS 

R!ADDL::: R!ENTL 
R!LOC = R!ENTRY 
R!SIZ = 1 
R!FCf ::: FNSMOSRD 
R = MEMIO 

* GET ADDRESS OF BUFFER 

GET R!MSU,BF@ADU,R!ENIRY 
GET R!MSL,BF@ADL,R!ENTRY 

* SENSE RECORD OVERRUN 

. LOCAL BUFFER 

.1 WORD DESCRIPTORS 

.READ IN 

Sir (R!MSll -= 0) AND (R!MSL = 0) .IF NO BUFFEH 
.»»> () 

SPUNflF (R!FUNC = FCSWHI1E) 
STOHE 1,DC@BIG,H!TCB 

. I F NO BU F FER ON WH I T E 

I = 0 
EDEeR 
I = 1 
P = UPDATE 

SELSE 

· SET EHROR FLAG 
.LOCK 
.SHRINK STACK 
• UNLOCK 
.END DEVICE 

Page 698 
(25) 

T DU·1. 729 
T DE!v1. 73 () 
IDUI.731 
-fDEM.732 
TDU.,. 733 
fDEM.73 11 
TDU·1. 735 
-f DU·1. 736 
TDEf.,. 13 1 
TOD.,. 738 
TOEf·1. 739 
TDEM.7 111) 
TDEf.,. ]/11 
T DE!v1. ] LI 2 
1 DEf.,. 7113 
1 OH1. ]LII~ 
TDH1. ]L15 
TOUI. ]/16 
TDEM. ]L17 
TDEt-I.7

'
18 

TOnI. 7 LI9 
TOnI. 75U 
TDEf".751 
TOn1. 752 
TOD".753 
TDEf·1. 754 
TDn1. 755 
TDEt-1. 756 
lDU1. 757 
TDEM.758 
TOEM.759 
TDEM.760 
TOEf'1. 761 
TDD·1. 762 

SIF 
TDEf·1. 763 
TOD".764 
T DEt-1. 765 
TDEt-1. 766 
TOEM.767 
TOEf".768 
TOEf·1.769 



IDE",1 
o vel" I <l Y 1 D L f.1 

2602 
2603 

2603 
2603 
26u l l 

2611 
2613 

26111 

261 tl 
26~:2 

26?6 
26111 

26111 

26 115 
2652 
26'_;'11 
26~)6 
266{) 
2662 
266 11 
?6()() 

OU1000 
<rn<lC n)" 

0261163 
020 tl63 
01 (10 1 0 
01(1000 
001 (j(HI 

<mac ro> 
<01(1 c ,'(» 

<rnClcro> 
<milcro> 

02()1162 
(l21~506 

<mCl C 1"0:-

020'j02 
fl?WJU'3 
02(11131 
010()()1 
U 1 ()()(I5 

023 1151t 
02

'
1
'
163 

0211t,62 

005003 

02111155 
()211'1 )() 
0211'160 
(12'1 1157 
U2'1'161 

017000 I (lf13 0 'j 1 
0730(d 

NXTBUF 

103003 

BUFOUT 

023 1175 

lOP APNL 2.1(O~/15/81) 01/U6/81 11:~o:28 Page 699 
Block: TDEM Qual ifier: TDEM (26) 

EX IT 
SENDIF 

* * POSITION TO NEXT 
.K-

* 
R!PTR 
R!PTR 

R!BPT 
EXIT 

* 

H!PTR + 1 
HD@h'DS. R!PTR 

o 

* BUFFER FULL PROCESSING 
* 

* 
* UPDATE DESCRIPTOR 

GET R!PO,BF@SFA.R!ENTRY 
SIF (R!PO H MDSERR) 

· BU",1P PO INTER 
R!DSCLIM .WRAP LIST 

.««< 0 

· INITIALIZE BUFFER OFFSET 

· CHECK FOR ErmOR STATUS 
· IF NOT ERROR 

PUT R!STAT,BF@STA,R!ENTRY 
SENDIF 

.»»> 0 
.SAVE CURRENT STATUS 

R!PO::: R!BPT < 3 - R!PBC 

PUT R!PO.BF@LNG,R!ENTRY 
R!ADDlJ = R!ENTU 
H!ADDL = R!FNTL 
R!LOC = R![NTRY 
R!SIZ = 1 
H!FCr :::: FNSMOSWR 
R ::: MEMIO 
R := NXTBUF 

.««< 0 
.BYTES IN THIS BUFFER 

.ENTER 

.ADDRESS OF DESCRIPTOR 

. LOCAL ADDRESS 

.WORD LENGTH 

.WRITE BACK TO MOS 

.AOVANCE BUFFER POINTER 

* IF RLQUESrS OUTSTANDING - SEND TO BIOP 
* FOR TRANSFER TO CPU. 

TOEM.770 
TDEM.771 

SENDIF 
TOU1. 772 
TOEM.773 
TOEr·l. 7 7lt 
TDEM.775 
TOU1. 776 
TOE,...1. 777 
TOEf1.778 
TOEM.779 

TOEM.78U 
TDEM.781 
TOEM.782 
TOEN.783 
TOEM.78 I t 
TDEM.785 
TOEM.786 
TDEM.787 
TDEN.788 
TOEM.789 
TOEM.790 
TDU1. 791 
TDEM.792 

SIF 
TDH1. 793 
TOEM.7911 

SENDIF 
TDEM.795 

TOEM.796 
TOEM.797 
T DH1. 798 
TOH1.799 
TDEN.80U 
TOEM.801 
TDEf·1. 802 
TDEt-1. 803 
TDEt-1.804 
TDH1.805 
TDEM.806 



IIHf·l 
Ovpr'lay 101 

2607 
26()7 
2616 
2101 
2/0(i 

2711 

2711~ 

2715 
2716 
27;JO 

27?(1 

27?O 

2730 

2136 
27110 
27111 
27 113 

<m;l C I'n > 
()2(III'13 ()1?()(11 

<m<lcro> 
':IlI;lcr'o'> 

<mil C "0> 

U27'j()(j 
<nlae "0> 

n 1 (JUUO O?lt 'jO(j 
<1II0cro" 

<m;l r. r'o" 

<macro> 

n2nS(16 ()2 1Ir)(l7 
<mac 1'0 '> 

()~~()Itll!) ()?1'~)()7 

'/[fl;lC r'o> 

o 2 ( ) ') 1 () 1 ( I ? ( ) () 3 
!l? /1')( J ( 

BurSEND 

01nonl 

)P APt-112.1(U5/15/87) 07/06/87 11:'.>6:28 Page 700 
I Bloch: IDEM QUell ifier: 'I()[H (27) 

* CIIEel< FOR SECTOH DELAY FLAG 

-II' 

GET R!P3,DC@ERP,R!TCB 
H! PO -:: R! I HS + 1 
GET R!P2,DC@BRQ,R!TCB 
Sir (R! P3 # 0) 

.DELAY FLAG 
· ADD CUIu{ENT 1010 IAL 
.BIOP REQUEST COUNl 
· IF CURRENT IS DELAYED 

.»»> (l 

Sir (R! P2 = 0) 

R! P() 
SELSE 

R! PO 
SENDIF 

SENDIF 

R!P() 

o 

.AND BIOI' QUIEl 
.»»> 

.SlJBIRACI CURRENT ONLY 

.DONT SEND ANY 

.««< 

.««< n 

SIF (R!RSC # 0) AND (R!PO # 0) . IF ANY TO TRANSFER 
.»»> 0 

* DETERMINE SIZE - TRANSFER AS MANY AS POSSIBLE 

Sir (R!RSC > R!PO) .DEMAND GREATER THAN SUPPLY 
.»»> 1 

R! PI R!PO .SET TO SUPPLY 
SELSE 

R! PI R!RSC .SET TO DEMAND 
SENDIF 

.««< 1 

* IF BIOP IS BUSY TRANSFERRING 
* LIMll REQUEST TO CURRENT SECTOR. 

R!Pl = 1, R!P2 # 0 · IF BIOP BUSY 

* SEND REQUEST 

PUT R!HSU,DA@HSU,R!DAL .CPU ADDRESS 

rDEM. 8() 7 
TDEt-1. 8n8 
TDEM.8U9 
TDEM.810 
TDEt".811 
IDEH.812 
TDU". 813 
TO D'l. 8 1 It 

S IF 
TDEM.815 

SIF 
TDUI.816 
TDEt-1. 8 1 7 
TDEM.818 
TDEt-1. 819 

SEND IF 
TDEt-1. 8211 

SENDIF 
TDEH.821 
TDHI. 822 

SIF 
TDD"I. 823 
TDEM.82 I t 
TDEt-1. 825 
TDEf-.I.826 

SIF 
TDEM.82? 
TDEM.828 
TDEM.829 
TDEM.830 

SEND IF 
TDEM.831 
TDEt-1. 832 
T DEt-1. 833 
TDEM.834 
TDEM.835 

TDEt·1. 836 
TDUL 83 7 
TDn1. 838 
TDEI'1. 839 
TDEM.840 



IOU" 
Over'lay 1 DOl 

275" <lIIacr'o> 
2761 <n13C ro> 
2766 <macro> 
2773 002UOO 000000 
2775 02()'l3 7 02"ono 
2771 <iliac 1'0> 
3tH) 1 <rn~lcro> 

30n) 00300n 

3 ()()l~ <nlClcro> 
3011 <[TI<lC ro> 

3014 010000 02l",L,0 
3016 <mClC ro> 
3(117 02CJlI'W 023507 02"I,LIO 
3022 <II1;1C ro> 

30?2 0201,'13 012001 O;:?3S07 
02LI'I',3 

3026 (l20507 00S011 024S06 
3031 <mac r~o> 
3036 <rnClcro> 
30'12 <m;'lc roo> 

30L~2 <m,lcro> 

30115 <m8C ro> 
3051 <rnncro> 
3052 <macro> 
30')6 '-mar. ro> 

3n'J(l ll()ln(1(J 

lOP API'lL 2.1(()5/15/87) 01/06/8711:56:;:?8 Pelge 701 
Block: TOEM QUell i fier: lOEM (28) 

PUT R!HSL,IJA@IISL,R!DAL 
PUT R!Pl,DA@RSC,R!DAL 
STOHE MC$CPUWR,DA@IFC,R!DAL 
1=0 
OS -:: H!DAL 
RKlHN OlJALGETA 
RKEHN DMGB 
1=1 

'* UPDATE 

GET A,BF@SlA,R!ENTRY 
$1 F (A = ~1D$ERR) 

o H!HSC 
$ELSE 

R!RSC 
$ENDIF 

R!RSC - R!Pl 

R!TMS = R!TMS + - R! Pl 

R! PO = R! P 1 < 11 
OADD R!HSU,R!IlSL,R!PO 
FLDADD l,DC@BRQ,R!TCB 

$ENDIF 

.RLQUESl SIZE 

.FUNCTION CODE 

.LOCK 

.DAt ADDRESS 

.ALLOCATE AN MOS DAL 

.SENIJ TO BIOP 

.UNLOCK 

.CHECK FOR BAD DATA 

. I FIT IS 
.»»> 

.CLEAR REMAINING REQUEST 

.DECREMENT BY COUNT SENT 

.««< 
.ADJUST TOTAL MOS COUNT 

.UPDATE THE CPU ADDRESS 

.ADD COUNT OF BIOP REQUESTS 

.««< 0 

'* KEEP TRACK OF SECTOR DISPOSITION 

$IF (H!P3 = 0) 

FLDADO 1,DC@TMS,R!TCB 
$ELSE 

FLDAOD 1,DC@DMS,R!TCB 
$ENDIF 

EXIT 

'* '* EXECUTE MEMORY I/O 
.11-

. IF SECTOR NOT BEING DELAYED 

.ADD TO MOS TOlAL 

.ADD TO DELAY COUNT 

.»»> 0 

.««< 0 

TDEM.8111 
Ton".8 LI2 

R1S472BL.1 
T OEM. 8"'~ 
lOEM.8'IS 
1 DEr-1. 8,,6 
TDEM.8'17 
TDEr-l.8 LI8 
TDEM. 8L~9 
TDEM.850 
Ton..,. 851 
TDEr..,. e52 
TDEM.853 

$IF 
TDEM.854 
T DEr..,. 855 
TDEM.856 
TDEM.857 

$ENDIF 
TDEM.858 

TDEM.859 
TDEM.860 
TDEr-1. 861 
TDEM.862 

$ENDIF 
TDEM.863 
TDEr-1.864 
TOn-I. 865 
TDEM.866 

$IF 
TDEM.867 
TDEN.868 
lDn-1. '869 
TOn-I. 870 

$ENDIF 
TDEr-1. 871 
TDEM.872 
TDn-1. 873 
TDEr-1. 874 
TDEM.815 
TDEM.876 



I !JEt·, 
Ovr~rl(ly 1 () I 

30,)7 MEMIO 
30') 7 no?U()o (JOO( )()() 
30() 1 "milr.I'O' 

3()65 () 1 () (l () ~' n2'1()()() 
306l <fflilCIO> 

3 () II, n 1 UO()I, O?I,()()n 
31176 <nwc 1'0> 
3017 <rn;lcro'" 
3 1 () 1 'IWlcro> 

31Ul U2()', :)5 () 2 II( ) () II 
31()3 02n l ,56 02 1,()OP 
:) 1Ll I) 0201,6() 021,UOU 
31(H 02()1,~) 7 (2111)()(1 
3111 <mac 1'0> 

3113 <rn,lcro> 

3117 <1fl<tC ro> 
3121 flO30(Jn 
3122 <macr'o> 
3121, ()()20()() nO(lO(lO 
3126 <m<lClo> 

31 3 I, <[IJ<lcr'o> 
3136 <rn<tcro> 

3136 <1118Cro> 
3131 'II1<lC ro> 

3137 ()U3()()U 

311,n r) () 1 () (I( 1 

W AI'ML 2.1 (U:,/ 1 :'/87) 01/06/87 11: ~)6: ;~8 Page 702 
I Block: TDEM Qual ifier: lDEM (29) 

I =: 0 
$IF (R!FCr = FN$MOSRO) 

R!CA ::: MIO$BMRI 
$ELSEIF (R!FCr = FN$MOSWR) 

R! CA = M I 0$8"IW I 
$ELS[ 

$PUNTIF 
$ENOIF 

H!CB H!ADDlJ 
R!CC = R!ADDL 
R!CD = R!LOC 
H!CE -=- R!SIZ 
RKEHN CO", I 0 

.DISABLE INTEHRUPTS 
· HEAD FHO'" MOS 

.WHITE TO MOS 

· ILLEGAL 

.MOS ADDHESS 

. lOCAL ADDHESS 

.LENGTH 
· ISSUE CALL 

* WAIT FOR I/O TO COMPLETE IF READING 

$Ir (H!FCl = FN$MOSRD) 

SUN f I L (lOB # BZ) 
I = 1 
RKERN CHNWfDN 
1=0 
$ I F (lOB = DN) AND (lOB 

RKEHN CEREC 
$ENDIF 

$END r I L 
$ENDIF 

I -= 1 
EXIT 

* 

.UNrIL HEAD DONE 

.ENABLE INTERRUPTS 

.WAIT 

.DISABLE INTERRUPTS 
BZ) . IF EHHOR 

.ATTEMPT RECOVERY 

.ENABLE IN1ERRUPTS 

* WHITE TIlE NExr CONTHOL WORD (RCH/BCW/EOF/EOD) 
* 
* CLEAR TilE CONTHOL WOHD 

.»»> 0 

.««< 0 

.»»> 0 

.»»> 

.««< 

.««< 0 

lDEH.877 
'1 D [1,1. 87 8 
TOEH.879 

$1 F 
1 DEI". 880 
TOEH.881 
10EI".882 
TOE"1. 883 
TOEH.881, 
TOEH.88~) 

$END IF 
TDEI".886 
TOEH.887 
TOn1. 888 
1 OEl'1. 8B9 
TDEI".890 
1 DEI,'. 891 
TOH1. 892 
TOEH.893 
TOE"1. 89 1, 

$Ir 
TDEM.895 
TDEH.896 
TDEM.897 
TDEr-l.898 
TDEH.899 

$IF 
TDEM.900 
TDEM.901 

$END IF 
TDEr-1.902 
lDEM.9()3 

$END I r 
TDEN.904 
TDEI".905 
TDEM.9n6 
TDft-1. 9U 7 
1 DEI·'. 9U8 
TDEr-1. 909 
fDEr-1. 91 0 
TDEr-1. 91 1 
TDft-1. 912 



IDEH 
Over'IClY TOU., 

31111 CWWRT 
31 111 020't30 021,506 
31,,3 <mac 1'0> 
3151 010000 031,506 
3153 026506 
315 /1 <rnClC 1"0> 

3155 <mac r'o> 
3165 <rn<lCI~o> 

3200 <mCle 1'0> 

3203 <mac 1'0> 
3211 <m(lC \'0> 
3216 <macr'o> 
3224 <mac 1'0> 
3237 <macro> 
32,,11 <mClcro> 

3257 <rna c 1'0> 
3260 <mac 1'0> 
3267 <macro> 
3303 020506 0115003 024506 
3306 <macro> 
3317 <macro> 
3326 <macro> 
333" <rna C ro> 
3350 <iliac 1'0> 
3363 <rnClcr'o> 
3371 <nwc 1'0> 
3371 <macro> 
31112 <m(1 c 1'0> 
3'125 <rna C 1'0> 
3'136 <mClcro> 

lOP APML 2.1(05/15/87) 07/06/87 11:56:28 Page 703 
Block: TDEM Qual ifier: lOEM (30) 

* R!PO = R!CWHO 
SUNIIL (R!PO = R!CWRD + 4) 

(R! PO) = 0 
R!PO:= R!PO + 1 

SENOr I L 

* COMt-l0N ENTR I ES 

PUT R! MODE, CW@t-l0D, R! CWRD 
PUT R! FW I , CW@FW I , R! CWRD 

* BeW 

SIF (R!MODE = MDSBCW) 

GET R! PO, ClJ@BI 0, R! ClIR 
GET R! PI ,CU@BLl,R!CUR 
GET R!P2,ClJ@BL2,R!CUR 
PUT R!PO,CH@BLO,R!CWRD 
PUT R!Pl,CW@BL1,R!CWRD 
PUT R!P2,CW@BL2,R!CWRD 

* RCW 

SELSE 
GET R!PO,CU@URC,R!CUR 
PUT R!UBC,CU@UBC,R!CUR 
R!PO = R!PO < 3 
PUT R!PO,CW@UBC,R!CWRD 
GET R!PO,CU@PFU,R!CUR 
GET R!Pl,CU@PFL,R!CUR 
PUT R!PO,CW@PFlJ,R!CWRD 
PUT R!Pl,CH@PFL,R!CWRD 
GET R!P2,CU@PRU,R!CUR 
GET R!P3,CU@PRL,R!CUR 
PUT R!P2,Ch'@PRU,R!CWRD 
PUl R!P3,CW@PRL,R!CWRD 
PUT R!NUL,CW@NUL,R!CWRD 

SENDIF 

.SAVE ADDRESS 

.CW lYPE 

.DATA TO NEXT CW 

.BLOCK NUMBER 

.ENTER 

.GET SAVED UBC 

.FOR NEXT RCW 

.CONVERT TO BITS 

.ENTER 

.PREVIOUS FILE INDEX 

.ENTER 

.»»> 0 

.PREVIOUS RECORD INDEX 

.ENTER 

.NULL RECORD FLAG 

.««< 0 

TDEM.913 
TDD-1.914 
TDEM.915 
TDEM.916 
TDEM.917 
TDEM.918 
TDEM.919 
TDEM.920 
TDEM.921 
TDEM.922 
TDEM.923 
TDEM.924 
TDEM.925 
TDEM.926 
TDEM.927 

SIF 
TDEM.928 
TDEM.929 
TDEM.930 
TDEM.931 
TDEM.932 
TDEM.933 
TDEM.934 
TDEM.935 
TDEM.936 
TO HI. 937 
TDEM.938 
TDEr-1.939 
TDEM.9 I ,O 
TDHI. 9LI 1 
TDEM.942 
TDEr-l.9 113 
TDEM.91111 
TDEM.9115 
TDH1. 9116 
TDH1. 947 
TDEM.948 
TDEI-1.949 
TDH1. 950 
TDH1. 951 

SENDIF 
TDEM.952 



Illl H 
OV01'lilY ID 

311:\G 
3111J() 

311 )(J 
3115? 
') 1/1)11 

311 ') I) 

3116n 
3 1)() ,,) 

35U5 
3511 

3513 
3') ')G 

3 'df1 

3536 
:3 ')1111 

35 11(, 
3')71 

3573 
')(}?(J 

3G?O 
3('~>I) 

')(i? 7 

<([Ulero> 
U;!n I13{l n IIIIGU 
() 1 ()()() 1 0 1/111) 7 
o 1 O(JU~) I) IIIH) 1 
() 733/ ~ 

<flU1CtO> 

<mil c 1'0> 
<rnrlCI'o~' 

<mCler-a> 
'rn~Ct'o':' 

<1I1;1CT'0> 
"lI1rlC r'(» 

<m;lC to> 

<maCto> 
<'[flC1Cro> 

<fll;lcro> 
<m;lcro':' 

<-rna C 1'0> 
'~ITI:l (' t'C) > 

<lIlill:l'O> 

,'ITI:lCIO:' 

/1J1:lC r'o . 

lP API'" 2.1(W)/1~)/87) (Jl/(J6/8l 11:56:~)8 Prtge lOti 
I Block: -IDEM Qua Ii fier: TDL:M (31) 

* WRITE CONTROL WORD TO BUFrER 

DADO R! "1SU, 10 MSL, 0, R! NCW, R! ADDU, R! ADDL . ADDRESS 
R!LOC = R!CWRO . LOCAl 
R! S I Z = 1 . 1 WOIW 
R!FCr = fN$MOSWR .WRITF IT 
R = t-1EM I 0 

* UPDAIE CONTROl WORD FIELDS 

· IF HCW JUST WRITTEN $IF (R!MODE = MO$RCW) 

FLOADO l,CU@BL2,R!CUR 
$IF (A -= 0) 

.»»> 0 
.UPDATE BLOCK NUMBER 

FLOADD l,CU@BL1,R!CUR 
$1 F (A =- 0) 

FLDADO l,CU@BLO,R!CUR 
$ENOIF 

$ENDIF 

* PREVIOUS FILE INDEX 

GET A,CU@rOP,R!CUR 
$IF (A # 0) 

FLOAOD 1,CU@PFL,R!CUR 
$IF(A=O) 

FLOAOD 1,CU@PFU,R!CUR 
SENDIF 

* PREVIOUS RECORD INDEX 

GET A,CU@ROP,R!CUR 
$IF(A#O) 

FLDAOO 1,CU@PRL,R!CUR 

.FILE OPEN? 
· IF SO 

· I NCREMENT IT 

.RECORO OPEN? 
· IF SO 

· I NCREMENT IT 

.»»> 

.»»> 2 

.««< 2 

.««< 

.»»> 1 

.»»> 2 

.««< 2 

.»»> 2 

TDEt-1. 953 
TDEM.95 11 
T D [I" . 9 5 ~) 
TDE!".956 
T DEI". 9') 7 
TDEI·1. 9')8 
1 DEI'1. 9~)9 
TDEM.9GO 
10H1.9Gl 
TOEt-1. 962 
TDEM.9G3 

$Ir 
TDEM. 961~ 
T DEI". 965 

$1 F 
TOEM.9G6 
TOEI". 96 1 

S IF 
TOEt-1. 968 
TOEM.969 
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$IF(/\=O) 

FLDADD 1,CU@PRU,R!CUR 
$ENDIF 

$ENDIF 

* !'-IARK FILE OPEN 

$ELSE 
srORE l,CU@fOP,R!CUR 

$ENDIF 

* ReW 

$ELSEIF (R! "'ODE = MD$EOR) 
STORE O,Cll@PRU,R!ClIR 
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* EOF 
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srOHE O,ClJ@PFL,R!CUR 
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$ENOIF 
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.RECORO OPEN FLAG 

.CLEAR PREVIOUS FILE INDEX 

.CLEAR FILE OPEN FLAG 

.««< 0 

.FORCE FULL SECTOR TRANSFER 

R!NeW R!NCW + R!FWI + 1 & 777 .OFFSET FOR NEXT CW 

$1 F (/\ = 0) 

R = Burou 1 
H =: BUFGEr 
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.FLUSH 
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END 

A J' H I 2. 1 ( ll~) / 1 ') / 8 7 ) 
Block: IDEM 

U 1 / U 6 / 8 I 1 1 : ~) 6 : 28 
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711 DCI.:i:'C() l@f' $APTEXl 7: 28 

liP) [)C@C1B@P $APTEXT 7:31 
1?() DC@C 1 r@p $APfEXT 7:30 

I [)C@CIII-.QlI·' $APTEXT 1 1 : I, F 15:22 21 : 5 21: 14 r 23: 10 F 
I f)CPCIIH"tI $APTEXT 1 1 : 4 F 11 : II 15:22 15:22 r 21 : 5 21 : 5 F 21 : 14 F 23: 10 F 
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23: 10 
21 DC@CIII\@P $AP 1 DO 1 1 : 4 F 11 4 15:22 F 15:22 21 : 5 F 21 : 5 21: 14 F 21 : 1/~ 

23: 10 F 23 10 
5 DC@CIII,@S $APTEXT 11 : I~ F 11 I, 15:22 15:22 F 21 : 5 21 : 5 F 21 : 1/, F 23:10 F 

23: 10 
17 r)177 DC@CHI\@X $APTEXr 21 : 1l~ 

~~O OC@DAL@N $APTEXT 7: 1/, 7: II, F 
22 OC@DAL@P $'APfEXT 7: 14 F 7: II, 

0 DC@DAL@S $APTEXT 7: 14 7: 14 F 
2() DC@Df.1S@N $APTEXI 10:22 10:22 F 10:28 F 28:34 F 
51, DC@Dr'IS@P $APTEXT 10:22 F 10:22 10:28 F 10:28 28: 31, F 28:34 

0 OC@Dt,lS@S $APIEXT 10:22 10:22 F 10:28 F 
20 DC@D;3L@N $APTEXT 7: 13 7: 13 F 
15 DC@OSI@P $APTEXT 7: 13 F 7: 13 

() DC@DSL@S $APTEXT 7: 13 7: 13 F 
20 DC@OSlJ@N $APTEXT 7: 12 7: 12 F 
14 OC@DSlJ@P $APTEXT 7: 12 F 7: 12 

0 DC@DSU@S $APTEXr 7: 12 7: 12 F 
1 DC@EHP@H $APfEXT 10: 18 10: 21 F 14: 15 11~ : 31, F 22: 3 F 22:21 F 27 : 5 
1 DC@ERP@N $APTEXT 10: 18 10: 18 F 10:21 F 14: 15 14: 15 F 14:34 F 22: 3 F 22: 3 

22:21 F 22:21 27: 5 27: 5 F 
21 DC@ERP@P $APTEXT 10: 18 F 10: 18 10:21 F 10:21 14 15 F 14 15 1L~:34 F 14:34 

22: 3 F 22: 3 22:21 F 22:21 27 5 F 27 5 
13 DC@ERP@S $APTEXT 10: 18 10: 18 F 10:21 F 14: 15 14 15 F 14 34 F 22: 3 F 22: 3 

22:21 F 22:21 27: 5 27: 5 F 
117757 DC@[Rf'@X $APTEXT 10:21 1L~:3L~ 

20 DC@IISL@N $APTEXT 7: 17 7: 17 F 20: 18 F 
LIO DC@IISL@P $APTEXT 7: 1 7 F 7: 17 20: 18 F 20: 18 

0 DC@IISL@S $APTEXT 7: 17 7:17 F 20: 18 F 
2U DC@IISlI@N $APTEXl 7: 16 7: 16 F 20:17 F 
37 DC@IISlI@P $APTEXT 7: 16 F 7: 16 20: 17 F 20:17 

U DC@HSlJ@S $APTEXT 7: 16 7: 16 F 20: 17 F 
?U DC@HSC@N $APTEXT 7: 15 7: 15 F 20: 16 F 
116 DC@HSC@P $APTEXT 7: 15 F 7: 15 20: 16 F 20: 16 

0 DC@RSC@S $APTEXT 7: 15 7: 15 F 20: 16 F 
21.1 DC@Ir.1S@N $API EX I 7: 18 7: 18 F 28:32 F 
II f) De@II·IS@P $4PIEXl 7: 18 r 7: 18 28:32 F 28:32 

0 DC@HIS@S $ArlEXT 7: 18 7: 18 F 
.3 DD@r H!·'@I,' $APTEXl 7: 2/1 
2 DD@rnn@N $APTEXl 7: 21~ 7 2/~ r 

17 [)()@r RI·l@P $AP1EXT 7: 211 F 7 211 
11 DD0F HH~TlS $APTEXT 7:24 7 24 F 
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()X DDALCLIA 28: 6 D 28 6 
m< DHCR 28: 7 D 28 -, 
0>( DS 5:35 D 28 5 
OX lD 5:36 D 6 29 6:30 
0;< Ut 5:37 D 6 35 
7 [SSBHl $APrExr 16:27 
1 ESSSOR $APTEXT 16:37 
()X [S\~P 6: 110 [) 6: IHI 
()X ETOQ 6: 3LI D 6: 311 

3U I $GI'lfJ'1 $APIExr 6: 1 LI 
1 f 2 $NV[~@r" $APlTX r 15:39 F 
1 ~2$NVB@N $APTEXT 15:39 F 15 39 

1 3 ~2$N>/B@P $APTEXT 15:39 F 15 39 
1 F2$NVB@S $APTEXT 15:39 F 15 39 
1 F2$SI0@1-1 $APfEXT 17: 4 F 21 36 F 
1 F2$SIO@N $AP rTXT 15:36 15 36 F 17 : 4 F 17 4 21 36 F 21 36 

13 f2$SIO@P $APIEXT 15:36 F 15 36 17 : 4 F 17 4 21 36 F 21 36 
n 12$SIO@S $APrEXT 15:36 15 36 F 17: LI F 17 II 21 36 F 21 36 
i rC$EODR $APrEXT 18:38 

31 FC$[OFR $APTEXT 18: 13 
W IC$EORR $APTEXT 17: 22 

1 FCSREAD $APTExr 8:30 19 32 24: 16 
'2 FC$\II\ IT E $APTEXT 111: 4 21 19 22:34 24: 9 25: 36 
1 FL$DBI@f;1 $APTEXT 8: 1~2 9 3 F 
1 F I SUB I@N $APTEXT 8: LI2 8 1~2 F 9 3 F 
II rl SDB I@P $APTEXT 8: LI2 F 8 LI2 9 3 F 9: 3 
3 FL$DBI@S $APIEXT 8:42 8 42 F 9 3 F 

167777 FL$DBI@X $APTEXT 9: 3 
1 F L$RDY@!-' $APTEXT 15:32 F 16 28 F 16 39 F 20 19 r 
1 r L $RD'(@N $APTEXT 15:32 F 15 32 16 28 F 16 39 F 20 19 F 20 19 
LI rl $HDY@P $APTEXT 15:32 F 15 32 16 28 F 16 28 16 39 F 16 39 20: 19 F 20: 19 
2 F L $RDY@S $APTEXT 15:32 F 15 32 16 28 F 16 39 F 20 19 F 20 19 

1 rj 7 7 17 F I $IW'{@X $APTExr 16:28 16 39 
1 r L S 1 Dr"@t" $APTEXT 15:25 F 
1 F I $ I Df"(;'N $AP1EXl 15:25 F 15 25 
II FL$TDI1Cl'P $AP1EXT 15:25 F 15 25 
1 II$lPr.1Cl'S $APf[Xr 15:25 F 15 25 
1 II $r II'@I" $APrEXT 9:29 
1 F 1 $ 1 II'@N $APTEXT 9:29 9 29 F 
II f L$ f II'@P $APTEXT 9:29 r 9 29 
r:, liS Tll'eS $APT EX I 9:29 9 29 F 

r n$BI ~J) SAPTEXT 12: 7 
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U FH$TRNS $APIEXT 11: 26 
L. rN$~'OSfW $APTEX-l 7:41 15: 13 25:24 29: 4 29:21 
5 FNSr~OSWH $APTEXr 11 : 3 Lt 12: l.l 20: 9 25: 10 26:37 29: 6 31 : 6 
ox liB 5:38 0 
ox IIC 5:39 0 

10 1I0@HDS $AP1EXT l lt: 25 26: 11 
11 ,..'C$CPUHR $APIEXT 28: 3 
0 '-1D$BCW $APTEXl 11 : 1 13: 18 19:20 30: 16 31:12 32:42 
7 f.10$BOH $APTEXT 21: 29 

17 "lO$EOO $APTEXT 18:42 
16 r·1D$EOF $APfEXr 18: 17 18:27 32:25 
10 r·lO$EOR $AP1EXT 11 : 3 11: 42 13: 13 17:28 17:42 32: 18 33 : 2 
lit nO$ERH $APTEXf 26:26 28: 1l. 

2 ,..11 O$BMR I $APrEXT 29: 5 
4 MIO$BNHI $APTEXT 29: 7 
OX O$TOEN 1 : II 0 1 : 4 
3 OS$DN $APTEXT 22: 2 

17 OV@NUr·I@N $APTEXT 1 : 4 
1 OV@TYF'@N $APTEXT 1 : 4 
0 PT$HUH $APTEXT 6: 15 6:36 19: 10 21:30 24: 5 24: 7 24: 9 25:36 

29: 9 
2 PXS $APrEXT 25:39 
4 QU$POP $APTEXT 6:30 

11 Sr·I@FST@N $AP1EXT 1 : 4 
7 SH@NUN@N $APTEXT 1 : 4 

10 ST$CE $APTEXT 9:28 
4 Sl$DE $AP1EXT 9:34 10: l.2 19: 33 19:35 22:20 

100 Sf $r-m $APTEXT 9:26 
2 Sl$IIC $APTEXT 9:26 11-.:38 15:42 19:33 
1 ST$UE $APllXT 11 : 10 
OX TOEHr·IEI·I 5: llO 0 6: 10 6: 16 

35 TF$TEX5 $APrEXT 8:23 
36 TF$TEX6 $APTEXf 20:31 
20 lq@BCS@N $APTEXI 21:13 F 
3/1 TQ@l3CS@P $AP1EXT 21 : 13 F 21 : 13 

U lQ@BCS@S $APfEXT 21 : 13 F 
77777 lQ@rCN@H $AP1EXf 7:23 

17 lQ@FCN@N $AP1EXT 7:23 
16 TQ@FCrl@p $APTEXT 7:23 F 7 23 

1 TQ(~rCN@S $APTEXT 7:23 7 23 F 
(IX XCllf 5:41 0 16 9 



111I H f API·lI 2.1(U5/11)/87) U(/U6/87 11:56:?B Page 716 
Qual if i e r: I DU·, (43 ) 

SYHlml. qUALIFI[H IS T[)EM 

f) SCONSI 9: 3 [) 9: 3 r 10:21 [) 10:21 r 10: 2B D 10:28 F 11 : It 0 11 : 4 r 
11 : It 12: 8 [) 12: 8 F 12: 8 1l1: 3/1 0 1 II: 3/1 F 15:25 0 15:25 F 
15:25 15:32 [) 15:32 r 15:32 15:39 [) 15:39 F 1,): 39 16:27 0 
16:27 F 16:27 16:28 0 16:28 F 16: 37 [) 16: 37 F 16:37 16:38 [) 

16:38 F 16:38 16:39 0 16:39 r 11: II [) 17: II F 1 7 : I, 19 : 6 [) 

19 : 6 F 19: 7 [) 19 : 7 F 19: 8 [) 19: 8 r 19: 8 19:20 [) 19:20 F 
19:20 20: 19 0 20: 19 r 20: 19 21 : 111 0 21 : lit F 21 : 36 [) 21: 36 r 
21:36 22: 3 D 22: 3 F 22: 3 22:21 0 22:21 F 22:21 23: 10 [) 

23: 10 r 23: 1 n 25:37 [) 25:37 F 25:37 28: 3 D 28: 3 r 28: 3 
32: 12 [) 32: 12 r 32: 12 32: 19 D 32: 19 F 32:20 [) 32:2U F 32:20 
32:21 () 32:21 F 32:21 32:26 D 32:26 f 32:27 D 32:27 F 32:27 
32:28 0 32:28 F 

I) 1 Ij SHfGOHG 3: '11 0 3:41 F 3: '12 3: 112 0 'I: 1 4: 1 0 II: 2 4: 2 0 
'I: 3 II: 3 0 II: 4 I,: 4 [) It : I .. F It: 5 'I: 5 0 4: 6 
I,: 6 D 'I: 7 'I: 7 0 'I: 8 'I: 8 [) It : 9 I,: 9 D 4: 10 
I, : 1 () D I,: 10 F 4: 11 II : 1 1 () 'I: 12 I,: 12 D 'I: 13 4: 13 D 
'I: 14 II: 14 D II: 15 II: 15 D 4: 15 F 4: 16 I,: 16 D 4:17 
I,: 17 D II: 18 I,: 18 D II: 19 I,: 19 D 4:20 It: 20 0 4:21 
I,: 21 [) II: 22 4:22 0 4:23 II: 23 D It: 24 II: 211 [) It: 25 
I,: 25 D II: 26 II: 26 0 4:27 II: 27 [) II: 28 It: 28 D II: 29 
II: 29 [) II: 30 II: 3 () 0 4:31 4:31 D 4:32 4:32 [) 4:33 
II: 33 D II: 31t 4:34 0 4:35 II: 35 D 4:36 It: 36 0 4:37 
It: 37 D 'I: 38 'I: 38 D 4: 39 II: 39 D 4: ItO 4:40 D 4:41 
4: 41 [) 4:42 4:42 0 5: 1 5: 1 0 5: 2 5 : 2 D 5: 3 
5: 3 0 5: 4 5: 4 0 5 : 5 5: 5 D 5: 6 5 : 6 D 5: 7 
5: 7 0 5: 8 5: 8 0 5: 9 5: 9 D 5: 10 5: 10 D 5: 11 
5: 11 D 5: 12 5: 12 D 5: 13 5: 13 D 5: 14 5: 111 [) 5: 15 
5: 15 [) 5: 16 5: 16 D 5: 17 5: 17 D 5: 18 5: 18 D 5: 19 
5: 19 D 5:20 5:20 0 5:21 5:21 D 5:22 5:22 0 5:23 
5:23 D 5: 211 5: 21, 0 5:25 5:25 [) 5:26 5:26 D 5:26 F 
6: 111 

() %NI' 1 : 4 'I: 15 D 
I, 3(1 %1' 1 : 4 'I: 15 D 4 15 
1"(1 ~;,S 1 3 : 111 3: ,,2 [) 6 10 6 16 6 11 6 30 7 lU 7 1 1 

7: 12 7: 13 7 14 7 15 7 16 7 17 7 18 7 19 
7:23 7: 2/1 8 6 8 7 8 8 8 9 8 10 8 22 
8: 36 8: 112 9 3 9 26 9 28 9 29 10 2 10 5 

10: 6 lU: 18 10 21 10 22 10 28 10 42 11 4 11 10 
11 : 1 1 11 : 18 12 8 13 11 13 19 14 8 14 9 14 15 
111: 29 11,: 30 111 311 14 38 15 22 15 25 15 32 15 36 



IDII-1 lOP APML 2.1(05/15/87) 07/06/87 11:~6:28 Page 717 
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15:39 15: IHI 15:42 16 : 7 16 : 9 16: 10 16:27 16:28 
16: 37 16:38 16:39 17: I~ 17: 16 19: 6 19 : 7 19 : 8 
19:20 19:30 19:35 19:36 19: Itl 19:42 20: 1 20:16 
20: 17 21): 18 20: 19 21 : 5 21 : 13 21:14 21: 27 21: 32 
21 : 33 21: 3L, 21:35 21: 36 22: 3 22: 18 22:2() 22:21 
22:35 22:36 23: 3 23: 4 23: 10 23:26 23:40 23:41 
24:37 25: 5 25: 6 25: 7 25:30 25:37 26:24 26:27 
26:32 27: 5 27: 7 27: L,2 28: 1 28: 2 28: 3 28: 12 
28: 2L, 28: 32 28:34 30: 3 30: 11 30:17 30: 18 30: 19 
30:20 30:21 30:22 30:27 30:28 30:31 30:32 30:33 
30: 31, 30:35 30:36 30:37 30:38 31:16 31: 27 31:39 
32: 12 32: 19 32:20 32:21 32:26 32:27 32:28 33: 5 . 

'111 %S2 3: 1,1 I~ : 1 D 
,~ 12 %S3 3: ,,1 LI: 2 D 
I~ 1 3 %S4 3: L.l I,: 3 D 
,,14 %S5 3: ,.1 4 : 4 D 
,~ 15 %Tl '-I: 5 D 31 : 13 31 19 31:30 31:33 31: 112 32: 3 
I~ 16 %T2 II : 6 D 31 : 13 31 19 31: 30 31: 33 31:42 32: 3 
1/17 % T 3 4 : 7 D 23: 2 31 13 31: 19 31:30 31: 33 31 : 112 32: 3 
1120 %r4 I~ : 8 D 
1121 %T5 'I: 9 D 
1~22 %T6 4: 10 D 
'123 %\-11 4: 11 D 8 22 8 23 9:29 9:31 15:36 15: 38 15:40 

15:42 16 7 16 8 16 : 9 19:33 19:35 21 : 11 21 : 13 
21:32 21 3 L~ 22 35 22:38 23: 2 23: 3 23 : 9 

"2LI ~,\J2 4: 12 D 16 10 16 12 16:27 16:37 16:38 21: 33 21:35 
22:36 22 38 22 41 23 : 2 23: 4 23: 9 

1125 %\-13 I~: 13 D 
1126 %Hl1 4: 14 D 
1127 CX,H5 4: 15 D 

0 @EPUl 25:39 D 
I, ') () ADDl 4:38 D 7 38 11 30 12:21 15 : 9 20: 6 25: 7 25:21 

26:34 29 13 31 3 
'1,)5 ADDU 11: 37 D 7 37 11 30 12:21 15 : 9 20: 5 25: 6 25:20 

26:33 29 12 31 3 
I,(,? Bl'r I. : 112 D 8 6 8 23 11 : 30 11:36 11 : 42 12: 9 12:21 

12:26 13 5 13 34 14: 19 14:21 14:22 14:30 14:33 
15 : 9 15 18 15 24 19: 19 19: III 26:13 26:30 32:35 
33: 7 

1I1111 BS/ I,: 28 0 7 19 10 6 22:38 22:39 2
'
1: 7 

I, jO RIJI I 5: 6 0 10 2 10 3 11 : 31 12:22 14 : 9 14: 10 15: 10 
21 : 11 23 42 24 5 
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I Qua I i r i e r: TDEM (45) 

?r)ll Bill CL T 11: 29 12: 1 7 14: It2 n: 15 25:18 0 32: 1.1 
?6111 BlJfOUI I?: 1 26:20 [) 32: 110 
?()() 1 BUt sum lll:25 27: 4 [) 

II I) 1 cun II: 33 () 7: 29 9: 11 9: 13 23:28 23:33 
115() e() I 'I: 32 [) 7:28 9: 11 9: 12 23:28 23:32 
1153 CIU II: 35 D 7: 31 9: 16 23:30 
IllS? CIT 4: 311 D 7:30 9: 15 23:29 
II 11 eNI 5: 7 D 10: 5 10: 1 U 11 : 27 11 : 32 12: 14 1 ri : 1 1 16: 19 

16:26 22:39 22: 111 23: 2 2 11: 7 24: 9 
?()LIU COHSUB 10:35 15: 5 21 : 4 D 

'I (i 1 CP\I 5: 5 D 8:36 9: 11 9:23 9: 211 9:25 lU: 2 10: 5 
1(): 6 114 : 8 1/4 : 9 20:31 

II~? ClJt~ II: 18 D 6:21 7:40 8: 6 8: 7 8: 8 8: 9 8: 10 
12: 8 1 3 : 1 1 13: 19 111: 29 14:3U 17: 16 19: 6 19 : 1 
19: 8 19:20 19:30 19:36 19: It 1 19: It2 20: 1 20: 7 
21: 34 21:35 22:35 22:36 23: 3 23 : 4 25: 5 25: 6 
25: 7 25: 8 30: 17 30: 18 30: 19 30:-27 3U:28 30: 31 
3():32 30:35 30: 36 31: 13 31: 16 31: 19 31 : 27 31: 30 
31: 33 31:39 31:42 32: 3 32: 12 32:19 12:20 32:21 
32:26 32:27 32:28 33: 5 

1\ 1(l C\·iI\D 4: 16 D 6: 11 6: 14 6: 16 6:20 30: 2 3U: 3 30: 10 
30: 11 30:20 30:21 30:22 30:30 30:33 30: 314 30:37 
30:38 3U:39 31 : 4 

11111 C\-I\/R I 13:22 13:28 13:35 17: 32 18 : 2 18 : 8 18:21 18:29 
18:33 19 : 14 30: 1 D 

'I ") 7 DAI 4:23 D 7: 14 7:23 7:24 21 : 13 27:42 28: 1 28: 2 
28: 3 28: 5 

116() DATA 5: 4 D 12: 14 12: 16 12:20 12:29 12:33 12:37 
Ii' II DBt 5:26 D 7 : 3 9: 5 23: 2 1t 

1)2 D[QU[UE 6:27 D 16:29 16:40 20:38 
1,71 DONf- 5: 13 D 12: 13 12: 16 12: 17 12: 18 
IIISI, DSCI 11·1 II: 36 D 8: 10 114: 25 26: 11 
II 3 () DSL II: 22 D 7: 13 7:38 20: 6 25:19 
lUll [lS 1 I, : 20 D 7: 10 8:23 9: I. 9:26 9:28 9: 31, 10: 112 

11: 10 111:38 19:35 22:20 
II v) ()SIJ I.: 21 D 7: 12 7:37 20: 5 25: 19 
1)1) 3 [ tl I I 5: 17 D 25: 19 25:21 26: 31, 
'I ~ 1 I rl I 1\ i 'I: 1 7 D 6:20 6:21 21;27 21: 32 21:33 25;22 25:29 

25:30 26: 211 26:27 26:32 26:35 28:12 
I) (J;' [NIlI ~): 16 D 2~): 19 25:20 26:33 
'ie) 1 Ie r 4:41 D 7: 1.1 11 : 34 12: 41 15: 13 20: 9 25: 10 25:24 

26:37 29: II 29: 6 29:21 31 : 6 
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Qua I if i e r: TDEM (46) 

LI'I6 HH 'I: 30 D 7: 2'1 11:26 12 : 7 
'1 115 rUNe 4:29 D 7:23 8:30 11, : II 17:22 18: 13 18:38 19:32 

21 : 19 22: 311 24: 9 211: 16 25:36 
116~) FWI 5: 3 D 8: 9 13: 4 17:31 18:20 19 : 3 20: 1 30: 11 

32:36 33: 6 
11112 fist 4:26 D 7: 17 20: 18 20:31 28: 1 28:23 
lllll HSU I,: 25 D 7: 16 20:17 20:31 27:42 28:23 
, .. GO LaC II: 110 D 7: 110 11 : 31 12:22 15: 10 20: 7 25: 8 25:22 

26:35 29: 14 31 : 4 
3057 '·1Et-110 7: LI2 11 : 35 12: 112 15: 14 20: 10 25: 11 25:25 26:38 

29: 1 D 31 : 7 
40 r'1Et-1S IZ 6: 1 D 6: 111 

1174 HODE 5: 10 D 13 : 11 13: 18 17: 16 17: 1 7 17:28 17:42 18: 17 
18:27 18:42 30: 10 30:16 31:12 32: 18 32:25 32:42 
33 : 2 33: 5 

501 '-1S1 5: 15 D 11 : 30 12:21 15 : 9 25:30 25:35 31 : 3 
500 MSU 5: 14 D 11 : 30 12:21 15 : 9 25:29 25:35 31 : 3 
'16'1 NCH 5: 2 D 8: 8 13:27 17:27 17: 31 17:41 18 : 7 18:20 

18:32 19 : 3 19: 18 19:42 31 : 3 32:36 32:37 33: 7 
looono NOSTAT 6: 2 D 9: 4 

505 NUL 5: 19 D 7 : 2 17:30 18: 19 19 : 2 30:39 32:34 
26U3 NXTBUF 15:26 26: 9 D 26: 39 

'176 OFFSET 5: 12 D 12: 12 12:22 12: 31 12:34 13: 13 
4l(7 OSl 4:31 D 7: 11 22: 2 
506 PO 5:20 D 9: 12 9: 15 9: 19 9:24 10: J 8 10:20 12:26 

12:29 12:30 14: 15 14: 17 14: 18 14:32 15:22 15:24 
23:26 23:28 23: 29 23:32 23:36 211: 29 24:37 24:38 
26:24 26:26 26: 30 26:32 27: 6 27: 12 27: 14 27:21 
27: 26 27:27 28:22 28:23 30: 2 30: 3 30: 4 30: 5 
30: 17 30:20 30:27 30:29 30: 30 30:31 30:33 

5C17 P 1 5:21 D 9: 13 9: 16 9:24 111: 19 14: 33 23: 30 23:33 
2

'
1: 29 27:27 27:29 27:36 28: 2 28: 17 28:20 28:22 

30: 18 30:21 30:32 30:34 
51n P2 5:22 D 23:40 211: 5 211: 18 24:21 24:31 24: 311 27: 7 

27: 11 27:36 30: 19 30:22 30: 35 30:37 
511 P3 5:23 D 23:41 24: 5 24: 19 24:32 27: 5 27: 9 28:31 

30:36 30:38 
512 PI, 5: 21, D 10:22 10 23 10:24 10:26 23:42 24: 18 24: 19 

24:21 21,: 31 24 32 24:34 24:37 
513 P5 5:25 D 10:23 10 29 
l,75 f'BC 5: 11 D 11:28 12 11 17: 14 26:30 
1163 P1R 5: 1 D 8: 7 8 23 14: 18 14: 21, 14:25 14:26 14:29 
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111: 32 19:30 19:36 20:31 25: 5 25: 19 26: 10 26: 11 
26: 12 

'I'I! 1 I\SC II: 21~ 0 7: 15 20: 16 20:31 27:21 27:26 27: 29 28:15 
28:17 

?Ij() 1 SI\VPOS 1 II: 31 22: 5 22:17 25: 'I [) 

I) OIl SfNI 5: 18 [) 10: 13 
III> 1 SII 'I: 39 0 7:39 11 : 32 11 : 36 12:30 12: 33 12: 3 7 13: 4 

13: 5 15: 11 15: 18 20: 8 25: 9 25:23 26: 36 29:15 
31 : 5 

II i) SIAl 5 : 9 [) 11 : 1 11 : 3 11: 112 13: 13 17: 17 17:29 18 : 1 
18: 18 18:28 19 : 1 26:27 

113) leB 4: 19 D 6:35 7: 10 7: 11 7 12 7 13 -,: 14 7: 15 
7: 16 7: 11 7: 18 7: 19 7 28 7 29 7:30 7: 31 
8:22 8:36 8: 112 9: 3 9 29 10 18 1 U: 21 10:22 

1():28 11 : II 11 : 18 14 : 8 III 15 14 311 15:22 15:25 
15:32 15:36 15:39 15:40 16 -, 16 28 16:39 17 : 4 
20: 16 20: 17 20: 18 20: 19 21 5 21 14 21: 36 22: 3 
22: 18 22:21 23: 10 23:26 23 40 23 41 25:37 27 : 5 
27: 7 28:24 28:32 28: 311 

III~ 3 rl·1S 4:27 D 7: 18 8:23 10:29 27 6 28 20 
117? lJ[3C 5 : 8 0 7 : 1 10: 10 10: 11 11 28 13 19 30:28 

Hi 7'> lJP[)AfF 9:32 11 : 1 1 11 : 19 11: 27 14 39 16 1 19:29 D 25:41 
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( 1 ) 

COMM01 COMM01 . LJ 

'Copyright (C) Cray Research, Inc., 198 LJ' OVERLAY 



COl-lf-1U 1 
OVP t' I ;lY cor 

• PAP t-1 L 2. 1 ( () 5 / 1 5/8 1 ) 0 7 / U 6 / 81 1 1 : ~ () : .) 6 
j Blocl,: COMt-101 QU81 ifier: emU,H)1 

********************~**********************************************~**** 

* * 
* -* 
* 
* 
* 
* 
* 
-N-

* -* 

* 
* 
* 
* 
* -* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* -* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

I3ARFL 

CLEAR 

CONG 

DFBUG 

DISK 

DKERR 

DSPL 

ERROR 

HELP 

LINK 

LPATH 

MaN I fOR 

RSl AT 

SCROLL 

Station command overl8Y. 

Bt~ing lip the station messages displCly. 

* 
* 
* 
* 

lerminate any active displays and clear the display * 
area of the console. * 
Monitor ttw concentratOI~ activities 

Initiat.e the debug display directory display. 

Initiate the disk statistics display. 

Initiate the disk error display. 

Initiate the CPU formatted displays 

Initiate the error information display. 

Help faci I ity 

Ini tiClte the CRAY-l I ink st8tus display. 

NSC/FEI logical p<lth display 

Monitor lOP system statistics. 

Generic resource status display. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Terminate any active displays. The display area of * 
the screen is cleared and used to scroll command * 
lines. * 

* 
SIATCLASS Job class status. * 

* 
* 
* 
* 
* 
* 

STAllON 

SIA1US 

STORAGE 

Initiate the station status displ8y. 

Initiate the CRAY-l system status display. 

Initiate the CRAY-1 mass stor8ge st8tllS display. 

P<lge 122 
(2 ) 

coriJr"o 1 . 5 
COr-1HO 1 .6 
Cor,lI"O 1 . 7 
COr'H-lO 1 . 8 
COMHO 1.9 
COt-lt-l0 1 . 10 
eor·1HO 1 . 11, 
Cor·1I'1O 1 . 12 
Cor-IMO 1 . 1 3 
COMt"01.1 11 
cot-n"o 1 . 15 
cor"I"o 1 . 16 
Cot-1I"0 1 . 17 
Cor-1I'1U 1 . 18 
cor-1I-1O 1 . 19, 
Cor-1I'1O 1 .20 
Cor·1I·1O 1 .21 
cor-n'10 1 .22 
COI-1HO 1 . 23 
Cot-tr"01.24 
Cor-tr"01.25 
cor-n"o 1 . 26 
Cor-tr10 1 .27 
Cot-lt-l0 1.28 
Cor-1I-l0 1 .29 
Cor-IHO 1 .3U 
COt-lt-l0 1 . 3 1 
Cor-IHO 1 • 32 
Cor-1I-l0 1 . 33 
cor-1I"O 1 . 3 4 
COI-1I-1O 1 .35 
Cor'lt-l0 1 . 36 
COr11-10 1 .37 
cor-1I"O 1 . 3 8 
COI-1I-1O 1 . 39 
Cor'1I-1O 1 .11Ci 
COr·1I-l01. lll 
COr-1HO 1 _ 112 
COt-n-l0 1 . 113 
COl'1t-l0 1 . lll~ 
COr-1I-l0 1 .45 
Cor-1MO 1 .46 



lOP APML 2.1(05/15/87) 07/06/87 11 : 56: 36 
Block: COMM01 Qua I if i e r: COM,..,'!) 1 

* * 
-If SIHSTAI INITIATE HIE SfHEAM SrAIUS DISPLAY * 
* * 
* SfP INITIATE STP DISPLAY * 
.M- * 
·If SUt-1MAHY INITIATE lOS SUMMAHY DISPLAY * 
* * 
* SWAP Display statistics on swap space €I va i I €I b iii ty * 
-If * 
* TAPE Initiate the tClpe configuration d i sp I ely. * 
* * 
* fJOB Initiate the tape job(s) steltus display. * 
* * 
* XJSTAT Extended job status display. * 
* 
* mn. Select debllg displays for the left and right halves * 
* of the sc reen. * 
* * 



cor-tr·1U 1 rP ArM L 2. 1 ( or; /1 5/8 7) 07/06/87 11 : 56: 36 Page 7211 
O\ir~ r lilY en Block: COMMOl QWll if i er: COI"lMOl (4 ) 

(j ':rn;lC r'o:-' REGDEf S , ( PAR, BASE, CMDOF r, CMDLEN. or F SE r , COUNT) , COMMO 1.67 
(LINE,NUMBER,SCROLL,OUTPUT,MAsrER,OLAY,PARAM,PARAM2, COMHO 1.68 

%SI 
QUEUES,LIST,LEFT,RIGH1,FEI) COMMOl .69 

1110 EQUALS $HEGOBG $HEG 3 
'I 11 %S2 EQUALS $REGORG $R[G 3 
'112 %S3 EQUALS $HEGOHG $r~fG 3 
'113 %S'I EQUALS $HLGOBG $REG 3 
'I 1'" %S5 EQUALS $HEGOHG $HEG 3 
'115 %Tl [QUALS $HEGOHG $REG 3 
416 %T2 EQUALS $REGOBG $HEG 3 
1117 %T3 EQUALS $HEGOHG $REG 3 
1120 % Fli EQUALS $HEGOHG $REG 3 
LI21 %15 EQUALS $HEGOHG $REG 3 
1 .. 22 %16 EQUALS $HEGOHG $HEG 3 
'123 %Wl EQUALS $HEGORG $HEG 3 
'124 %\-12 EQlIAIS $HEGOHG $HlG 3 
1125 %W3 EQUALS $REGOHG $HEG 3 
1126 %W4 EQUALS $REGORG $HlG 3 
1~27 %W5 EQUAl S $HEGORG $HEG 3 
113 (l PAR EQUALS $REGOHG $REG 3 
1131 BASE EQUALS $HEl;OHG $REG 3 
1132 C,...100FF EQUALS $HEGORG $REG 3 
1133 CMDLEN EQUALS $REGOHG $REG 3 
113 11 OffSET EQUAl S $HEGOHG $HEG 3 
1135 COUNT EQUAl S $HEGORG $REG 3 
1136 LINE EQUALS $HEGOHG $REG 3 
'137 NUMBER EQUALS $HEGOHG $REG 3 
11 110 SCHOLL EQUAl S $REGORG $REG 3 
/1111 OUTPUT EQUALS $HEGORG $REG 3 
4112 MASTER EQUALS $REGORG $REG 3 
4'13 OLAV EQUALS $REGORG $REG 3 
11114 PARMI EQUALS $REGOHG $HEG 3 
11 115 PARA,...,2 EQUALS $HEGOHG $REG 3 
'1 116 QUEUES EQUALS $HEGORG $REG 3 
1147 LIST EQUALS $HEGORG $HEG 3 
1150 LErT EQUALS $HEGOHG $REG 3 
'151 RIGIH EQUALS $HEGORG $REG 3 
'IS? FEI EQUALS $HEGORG $REG 3 

COHM01.70 
EXT %rEI COI-H'lI) 1 . 7 1 
EXT cr$LI NE COf'IHO 1 .72 
EXI cr$WRIIE COf'1M01.73 



cor~MU 1 
Ove r I [I Y COt-IHO 1 

EXI 
EXT 
EXT 
EXT 
EXr 
EX r 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXI 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXl 
EXI 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 

CP$CLEAR 
D[SC$£3AB 
DESC$CNC 
DESC$DKE 
DESC$DKS 
DESC$DSP 
Dr:SC$LPA 
DESC$MON 
DESC$RST 
DESC$QUE 

OESC$STS 
DESC$SUt-1 
DESC$TJO 
DESC$HEL 
DESC$XJS 
DP$BABEL 
DP$DEBUG 
DP$CNC 
DP$DKERR 
DP$DKSTA 
DP$DSPL 
DP$NSCLP 
DP$ERHOH 
DP$LI NK 
DP$MONIT 
DP$RSTAT 
DP$SPLIT 
DP$STATC 
DP$STATI 
DP$STATU 
DP$STORA 
DP$STP 

DP$STRS 
DP$SUMMA 
OP$SWAP 
DP$rAPE 
DP$rJOB 
DP$IIELP 
DP$XJST 
DV$BA£3EL 
DV$CNC 
DV$DEBUG 

lOP A I' N l 2. 1 ( () 5 / llj / 8 7 ) 0 7 /06/8 7 1 1 : ~) () : 3 6 Page 725 
£3 I DC k: COMMO 1 QlIa I i fie r: COt-IMO 1 ( 5 ) 

COt-1I-1O 1 . 71 .. 
Cor~t-IOl .75 
COr-1MO 1 . 76 
Cor-lI~O 1 • 77 
COt-II~Ol.78 
COI~I'IO 1 . 79 
CONMOI .80 
COMMOl .81 
COt-IM01.82 
COMt-IOl .8.3 
COr·1MO 1 .81 .. 
COMr-IO 1 . $ 5 
COMN01.86 
COt-1f~O 1.87 
cor~r'lo 1 .88 
COr-1NOl .89 
CONH01.90 
COr'II-IO 1 . 91 
COMr-101.92 
COMr-101 .93 
CONMO 1 .91 .. 
CONI-101 .95 
CO",M01.96 
COMr-101 .97 
CONM01.98 
Cor-1MO 1 .99 
COI·II-10 1 . 100 
CONM01.101 
COr-IMO 1 . 102 
COt-IMO 1 . 103 
COt-It-IO 1 . 104 
COt-It-IO 1 . 105 
COr'IMO 1 . 106 
COMr-10 1 . 107 
CO 1·11-10 1 . 108 
COt-It-II) 1 . 109 
COr-1N01.110 
CONt-IO 1 . 1 11 
COr-1,.,O 1 . 112 
COt-It-IO 1 . 11 3 
Cor-1MO 1 . 114 
CONN01.115 



(;()f·1I'10 1 
Ovpt'l<ty C( 

3 VA$LGIt 

EXl 
EXT 
EXI 
[Xl 
EXr 
EXT 
EXT 
EXr 
[Xl 
EXT 
EXT 
EXl 
[Xl 
EXl 
EXI 
EXr 
EXl 
EXl 
EXT 
EXT 
EXT 
EXT 
EXT 
EQUALS 

DV$DKERR 
£)V$DKSTA 
DV$DSPL 
[)V$NSCLP 
DV$UUWR 
DV$LINK 
DV$MONIT 
[)V$RSIAT 
[)V$SPLIT 
DV$SIAfC 
DV$STAII 
DV$SlArU 
DV$SIORA 
DV$STP 

£)V$SIHS 
DV$SUMMA 
DV$SHAP 
[)V$TAPE 
DV$TJOB 
DV$HELP 
DV$XJS I 
EC$SDPAR 
EC$NOHLP 
3 

OP AI't-1L 2.1(!l':)/1~)/87) 07/06/87 11:~():36 PClge 726 
131 DC k: COMr'l(J 1 QIICl 1 i fie r: COl"MO 1 ( 6 ) 

.Offset to pClrameter 2 

cor·n~u 1 . 1 1 6 
COMI'I!)1 . 117 
COMM01.118 
COr·n·1O 1 . 1 19 
COr~r'10 1 . 12() 
c0l-1r·1(j1.121 
cor'lI~o 1 . 1 22 
cor'lI~u 1 • 1 23 
cOr·n"Ol.12 11 
COMI-101.12') 
cor·lI.,o 1 . 126 
COl'U·l0 1 . 127 
Cor'II-10 1 . 1 28 
COr·1MU 1 . 1 2 <) 
COr·lI·IO 1 . 1 3 () 
CO r·l t-l0 1 .131 
COHr·!O 1 . 1 32 
CONr'IO 1 . 1 33 
CO r'l I'! 0 1 . 13 11 
COr'H~O 1 .135 
COt-H'!O 1 . 1 36 
COM''IO 1 . 1 3 7 
COr'H~O 1 • 1 38 
COMf'101 .139 



Cor'If<I(J 1 
Ove r" ay cm'INn 1 

6 010000 0241~lt5 

10 <rna c ro> 
13 <IOn C 1'0> 
20 <mac 1'0> 
25 <10<1 r. ro> 

7L~ 
71~ <mrlc r'o> 

113 
113 <macro> 

lOP APNL 2.1(05/15/87) 07/U6/8711.:56:36 Page 727 
Block: COMMOl Qual ifier: CONNUl (7) 

* 
* 

Lock the display interface; process the command; release the 
interface; return to the ca Iler. 

R!PARAM2 = (I 
ADDRESS R!MASTER,$L@DtS,R!%CLI 
GET R!LINE,$C@DIS,R!%CLI . First display line. 
GET R!NUMBER,$C@CNT,R!%CLI . Display area size. 
$GOTO (ERASE,DEBUG,ERR,LINK,ERASE,STATION,STATUS,STORAGE,SE 

,LECT,MONtTOR,BABEL,STATC,TAPE,TJOB,DKSTAT,SUMMARY,STP,XJSTAT,STRS,HELP, 
,RSTAT,CONC,DSPL,LPATH,SWAP,DKERR),R!PAR 

RELEASE * 
UNLOCK R!MASTER . Release the display interface. 

DONE * 
RETURN 

COMM01.141 
COMI.,O 1 . 1 L~2 
COMM01. lin 
COMMO 1 . 14 1t 
CONMO 1 . 1115 
CO"''''O 1 . 1I~6 
cor,n.,o 1 . 11~ 7 
COMI.,O 1 . 148 
Cor.,MO 1 . 149 
CO~IMO 1 . 150 
Cor'1~10 1 . 1 5 1 
CO~IMO 1 . 152 
COM'.,O 1.153 
CONM01.154 
COMf.H) 1 . 155 
COMMOl . 156 



(,(Jr,H,1111 
(h'p 1 lilY emw 

I? 1 

16 i 
1 11 

172 

II? 
2HI 

?Ij ') 

;>1, I 

?fl) 
?()() 

<,I1I,IC 1'0> 

--:,IICiC I'()'" 

11261j 37 
02()/136 U24 1111() 
U2()11311 n 17()()U IOUDoon 
103()()1, n?()I,II() (122 1137 
U~~41111l ) 
()/70UU /C)()LILI1? 
()7W/ r) 

<macl'o> 
,'lIlelC 1(1" 

qll(lC 1'1)' 

.~ 1Il;l ( : f ();. 

(I 111 ~);..> 
"IIl;ll:I'n" 

'''I> APML 2.1(u~/1~/81) 
Block: COMMOl 

07/06/87 11:~6:36 
Qua I i fie r: COMf-l0 1 

***************************~ 
'II-

d***************************************** 
* 
* 
* 
* 

'II-

* 
* 

CLEAR COflllll'lIld. 

SCROLL command. 

************************************************************************ 

U~ASE * 

* [stabl ish the neW' scroll I ine number. 

LOCK 
SIOHE 
R!NUM£3EH 
H!SCHOLL 
R!SCROLL 

I<! MASTER . Lock the in te rface. 
OISSNONE,SD@TYP,R!%CLI . No displays active. 

R = SCREEN 
P = RELEASE 

R!NUMBER+l • Number of I ines to clear. 
R! LINE • Line fo r fu I I sc reen sc ro I I . 
R!SCROLL+R!NUMBER, R!PAI< = CPSCLEAR 

. Set screen parameters. 

************************************************************************ 
* * * LPAIH chord logical path * 
* * 
************************************************************************ 

LPATH * 
GEl STACK PARSCOM,H!LlST .Get memory 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESCSLPA,R!LIST,RO= 

,R!OFFSET,RO=I<!COUN1) 

SIF (A # 0) 

FI<ESIACK 

P '= DONE 
SEND I r 

. If an error occurred 
.»»> 0 

.»»> 

.««< 

.««< 0 

PClge 728 
(8 ) 

cor·tHO 1 . 158 
CO/'II~O 1 . 159 
COH~tO 1 . 160 
CO/·'lI·tO 1 . 161 
COI~t~(Jl.162 
Cor·II-1U 1 • 163 

CO~tMO 1 . 165 
COI~I'10 1 . 166 
COI~I'1O 1 . 1 67 
CO"1~10 1 . 168 
CONH01.169 
COHt·l0 1 . 170 
Cor'II'10 1 • 1 71 
Cor'1~10 1 . 172 
COMM01.173 

COH~W 1 . 174 
CO~IMO 1 . 175 
CO'-1"'O 1 . 176 
COHH01.177 
COf.U-10 1 • 178 
CO"'~10 1 . 1 79 
CO/'1MO 1 • 180 
CO~I~1O 1 • 181 
COM~10 1 . 182 
CONI·10 1 . 183 
CO/·1I-10 1 .1811 
CO~II"O 1 . 185 
CO~IMO 1 . 186 
COM~1O 1 • 187 
COt~MO 1 . 188 

SIF 
COMM01.189 

SIF 
SENDIF 

COMI-10 1 . 190 
COMMO 1 • 191 

SENDIF 
COMI-10 1 . 192 

3 
3 



CUI·H·lt 11 
O\lI'II,IY COI·IHU 1 

2{i() <mac "0> 
271 <m~c ro> 

275 <macro> 
3n2 <mac "0> 
3tl7 010003 O;!~)IIII 7 
311 <mac r'o> 
316 <mac 1'0> 
323 <mac "0> 

323 <macro> 

3/11 014000 /0 nouo 024 1t l13 
31j l t 014000 /n ClUUO n2 /14l.j4 
3117 07500n /0 1 ~)66 

351 

3 ') 1 <mac,'o> 
373 <m(lcro> 

II?II <mac "0> 

11;'(i <mac n)" 

1I1III 071331 
II')') <mac r'o" 

lOP APML 2.1(05/1'>/87) 07/06/87 11:56:36 Page 729 
Block: COMMOl Qual ifier: COMMOl (9) 

GET R!%Wl,VA@lYP,R!LIST 
$IF (R!%Wl # VAL$NONE) 

GEl R!PARAM2,VA@PR2,R!LIST 
PUT R!PARAM2,$D@P2,R!%CLI 
R!LIST ~ R!LIST + VA$LGH 
GET R!%W2,VA@PR2,R!LlST 
PUT R!%W2,$D@P3,R!%CLI 

$ENDIF 

fHESTACK 

R!OLAY = DV$NSCLP 
R!PARAM = DP$NSCLP 
P = NEW 

. Check fo r pa rame te r 1 
.»»> 0 

.Save the Channel Number-input 

.Point to next I ist entry 

.Save the Logial Path number 

.««< 0 

.»»> 0 

.««< 0 

************************************************************************ 
* * 
·110 

* 
CONC command * 

* 
************************************************************************ 

CONC * 
GETSTACK PAR$COM,R!LIST 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESC$CNC,R!LIST,RO= 

,R!OrfSET,RO=R!COUNT) 

$IF(A#O) 

rRESTACK 

P .:= DONE 
$[NDlf 

. if an error encountered 
.»»> 0 

.»»> 

.««< 

.««< 0 

corv1rv10 1 . 193 
COMM01.194 

$IF 
CONM01.195 
COMrv10 1 . 196 
CONH01.197 
COMrv10 1 . 198 
COMN01.199 
Cor-IMO 1 .200 

$ENDIF 
CONr.,o 1 . 201 
COt-1r.,o 1 . 202 
Cor.,MO 1 .203 

$IF 
$ENDIF 

CONN01.204 
COr.,r-l0 1 .205 
COMM01.206 
cOr'''''Ol.207 
Corv1MO 1 . 208 

COMf.101.210 
COMrv10 1 . 2 1 1 
COr-II.,O 1 . 2 1 2 
COMM01.213 
COMM01.214 
COI'''-10 1 . 2 1 5 
COr-1MO 1 . 21 6 
COI'IM01.217 
CONN01.218 
COMI-l0 1 . 219 
COr-If.,O 1 . 220 
C0f.1r-l0 1 .221 
CONM01.222 

$IF 
COMM01.223 

$IF 
$ENDIF 

C0f.1r-l0 1 .224 
COMM01.225 

$ENDIF 

3 
3 

3 
3 



l(J1.H1111 
() v l' I 1 ;1:-" cor·H·1 

11111) <1ll<lC 1'0> 
III)(} <1Il<lCt'O" 

II r) 3 <macro> 
II()I) <1ll<lC ro> 
II () 1 010003 ()?I,lj?lj 
Ij(d <mac )'0" 

Ij(,3 <mac r'o,> 

I)()l <mClcro> 

I)() 7 <macro:> 

I) Ij 3 <'·mClcro" 

1)116 0750UU jC){I?I?f) 
lil)l) <HlClC 1'0> 
5')1 <mClcro> 
') f)lj 020 1123 U l3()3h l?l()OO 

/002125 
r)(;() <macro> 

') () (I <lIwero> 
')() 1 U20112 11 U 1 3fl 1/1 1)()r)OUl 

02 111123 
') () ') <m(~c ro> 
'i 7;' 020'4'15 O??/j ?) I )~)II'1115 

') i ') <·lIlilC 10" 

I) I') 'lIIilCt'()·> 
bU;.' 01 1100n jO()()\ll)(} 1)2 1111113 
()()r) n 1111lUO jU(}l)()I)(} 11?ljllllll 
(,1 fl n75n(l(1 /O(}1 ',(d, 

Af'ML 2.1(1l~/1~)/87) U7/06/8111:56:36 PClge 730 
Bloc k: cor"HO 1 Qua I if i e r: COMI·l0 1 ( 10) 

GU 1{!%Wl,VA@lYP,R!LlST .see if anything entered 
$Ir (A # VAL$NONE) 

.»»> 0 
GET f{! %W?, VA@Pf{2, R! LI ST. get the ent ry 

$fLSE 
f{!%W2 = I@COCO .first concentrator ordinal 

$ENDIF 

Ff{ESTACK 

$Ir (f{!%W2 <= I@NCOR) .a basic concentrator 

.««< U 

.»»> 0 

.««< 0 

.»»> 0 
FNDFEI f{!PAf{AM2,ORD~R!%W2 . locate the table entry 

$IF (R!PARAM2 = 0) 

P = Ff{IWR 
$ELSE 

.not found 

GET f{!%Wl,FEI@CT,f{!PAf{AM2 .check the channel 
P = ERf{OR, R!%Wl # CH$CN 

$ENOIF 

$ELSE 

.»»> 

.««< 

.»»> 

.««< 

H!%Wl = f{!%W2 - I@SNID < 1 .base NSC ordinal '* 2 

GEl R!PARAM2,FEI@ON,R!%FEI 
f{! PARAt-12 ::- R! PARAI'12 + R!%Wl .COR entry 

$ENDIF 
.««< 0 

I'll I IU%W2,$D@P3,R!%CLI .save the or'dinal 
H!OLAY - [)V$CNC 
H! PARMI = DP$CNC 
P -= NfW 

COHMO 1.226 
CO~11-10 1 .227 
COMM01.228 

$Ir 
COl'lM01.229 
cor·""o 1 . 2 3 0 
COM'''O 1 . 2 3 1 
COMM01.232 

$ENDIF 
Cor"''lOl . 233 
COMr"o 1 . 2 31~ 

$rr 
$ENDIF 

COM''lUl.235 
CO~IMO 1 .236 

$Ir 
COMM01.237 

$Ir 
$ENDIF 

COMM01.238 
$Ir 

COt-1MO 1 .239 
COMJ.\O 1 .21l(1 
CO~IMOl .2ltl 
COMMO 1 .21t2 

COMM01.2ln 
$ENDI F 

COMt-l0 1 .244 
COMMO 1 .21t5 

COMM01.2 116 
COMM01.247 
COMMO 1 .2148 

$ENDIF 
COH~10 1 .249 
C0f.1~101. 250 
COM~10 1 .251 
COMM01.252 
COMM01.253 

3 
3 

2 
2 



cor'II'H) 1 
Ove I' I (l Y cor'1Nn 1 

612 

612 <macro> 
634 <mac ro> 

665 <macro> 

667 <mac 1'0> 

70r) 071572 
/n6 <m<lC ,'0> 
1( 17 <mil c 1'0> 
71 ? <m8CI'O> 

11 J~ <macro> 
7?1 <macro> 
72? 010000 ()?IIJIJl r) 

7?/) <macro> 

I?LI <macro> 

i?11 <m<lcro> 

1'12 01 LIOOO IOCHH )()(} ()21,/,113 
7/15 014000 IOOlluUn 02/1/1/,11 
l l i() 0150nn Inn 1 r)(:'6 

lOP APML 2.1(05/15/87) 67/06/87 11:56:36 Page 731 
Block: COMMOl Qual ifier: COMMOl (11) 

************************************************************************ 
* * 
-If

* 
STREAM STATUS COMMAND (STRSTAT) * 

* 
************************************************************************ 

STRS * 
* CHECK FOR ID PASSED WITH COMMAND 

GETSTACK PAR$COM,R!LIST .ALLOCATE BUFFER 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESCSSTS,R!LIST,RO=R!OFF 

,SET,RO=R!COUNT) 

$IF (A H 0) 

FRESTACK 

P == DONE" 
$ELSE 

GfT R!%Wl,VA@fYP,R!LIST 
$IF (A = VAL$ID) 

· IF ERROR OCCURRED 

.RELEASE BUFFER 

.TERMINATE 

.VALIDATE TYPE 
· I FlO 

GET H!PARAM2,VA@PR1,R!LlST .USE FOR DISPLAY 
$ELSE 

R! PARMI2 = 0 . SPEC I FY All IDS 
$ENDII 

$lNDIF 

rR[STACK 

R!OLAY -= DVSSJRS 
R!PARAM = OP$STRS 
P = NE"W 

.RELEASE MEMORY 

.OVERLAY 
· PARAf1ET ER 
.ACTIVATE DISPLAY 

.»»> 0 

.»»> 

.««< 

.»»> 1 

.««< 

.««< 0 

.»»> 0 

.««< 0 

COt-1MO 1 .255 
COMM01.256 
COMM01.257 
COMMOl .258 
COMMOl .259 
COMM01.260 
COMMOl .261 
COMMOl .262 
COMM01.263 
COf1MO 1.264 
COMMO 1.265 
COMM01.266 
COMM01.267 
COMr10 1 .268 
COMM01.269 

$IF 
COMM01.270 

$IF 
SENDIF 

COt-U.,o 1 .271 
COt-U·lI) 1 .272 
COMM01.273 
COMr101.274 

$IF 
COt-1MOl .275 
COt-'NO 1 .276 
COt-1NO 1 .277 
COMM01.278 

SENDIF 
COMMO 1 .279 

$ENOIF 
COt-1MO 1 .280 
COMM01.281 

SIF 
$ENDIF 

COMM01.282 
COMM01.283 
COMM01.284 

3 
3 

3 
3 
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/6? o ll~OO() IU()()OI)I) ()~I)I~113 
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\ 111 11"!1'1 flil i, ):'I't!jij 
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'I:; 

III 1',11(, ('(IIIIIII,llld. 

I I'I;()I; I '()11I11'illld 

I I rJ I (1IIIIIII,llld. 

,I ,! I, irJ (\(11,1:1 I lid. 
11111. 

I, ! I) I 1\, Il/~I)I I;l)l; 
II! f'AI\l'd·l 1l1'$IH BUC 
f' NLh' 

H-

H!OlAY = DV$EIUWR 
R!PAHAH = DP$ERROR 
P = NEW 

11 

R!OLAY = DV$LINK 
R! PARAt-l - DP$LINK 
p = NEW 

11, 

I<! 01 Ay IlVSS1Ali 
I:! f 1/\1 :/\11 [lllSS I /, I I 
I' nl \i 

I ! (i! I ,I,', II 

-"I' /,11-11 ,'. I ('I', I') 'I) II (lilt, 

1\1111": ((lIlr-lI11 ()I!:,! 

( ) I \: ~ i. -'-
r:llf·n·lll I _ ~i;,\j 

* COI-It-ll) 1 . ;' 1\ 'I 
* C(Jr.1r·1Ul.~)()() 

H' CO/'lI-H) 1.;'(l I 
H' co,.,r,'1 J 1 . :" i 

'1'·' 11 ,'I 

,Jln·lll1. )1) 1 
COI·It-Wl.3U;.> 
COI-U-1() 1 . 3 () 3 

COHHU 1 .3US 
cor"MO 1 .306 
COMM01.307 
COMM01.308 

COI-IMO 1 . 3 1 0 
COI-lt-lO 1 . 311 
COMI-l01.312 
COt<lMO 1 . 3 1 3 

COHH01.315 
C0f.1H01.316 
cor·lI·'() 1 • 31 1 
c:mll·ll) 1.311\ 

CO/,It-H) 1 .3?() 
II )I·n'll 1 .);) 1 



COHH()l 
O\tf! I' I ;lY Cor-1H()1 

Itl20 
1 (l ~?O 
1(123 
l!l26 

1(127 
1!l27 
1Cl32 
l!l3 ') 

1036 
1036 
1 (1111 
1044 
1066 

1117 
1120 
1125 
1130 

1136 

115 11 
11') 7 

1160 
1160 
1163 
11 (.J6 
1?1() 

12/11 
12/12 
1 ;'117 

1 ?6') 

014000 /ounooo ()2 11l1113 
o l ltOOO /onoono Cl2 11l14 11 
o 70SIH) 

01 11000 /OOOnO() ()2 l111113 
014000 /OOClUOO 02 /1111111 
070531 

01 11000 /OOU()UU 
014000 /oounno 

<m8cro> 
<m8C 1'0> 

024423 
<macro> 
<mClcro> 

020LI24 013(114 
0111000 /051122 

<m8cro> 

020423 1270tH) 
n Tnlln 7 

Ul11(IUU /(JUO()(J1i 
()14000 /(}nl)(I()() 

<m,IC 1'0> 
<mile "0> 

()2 111123 
<HlClcro> 
<111(1 C 1'0'> 

O?()/I? 3 1211l(l() 

02 1111113 
02411111t 

1 U300 11 
n2114LI5 

/()(I0113 

()2 /1
'
t I13 

(I?II'IIIII 

jll( 11)1 13 

lOP APt-1L 2. 1 (()5/15/87) ()7/06/87l1:5():36 Page 733 
Block: COMMOl Qual ifier: COMM() 1 (13) 

STORAGE * 

SIP 

R!OLAY ::: DV$STORA 
R!PARAM = DP$STORA 
P = NEW 

H!OLAY = DV$STP 
R!PARAM = DP$STP 
P = NEW 

BABEL *' 
R!OLAY = DV$BABEL 
R!PARAM = DP$BABEL 
GE1STACK PAR$COM,R!LIST 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESC$BAB,R!LIST,RO= 

,R!OFrS[T,RO~R!COUNT) 

R! ~'oWl = A 
GET R!PARAM2,VA@PR1,R!LlST Get display parameter. 
GET fU%W2,VA@TYP,R!LlST 
R!PARAM2 = 'RR'R, R!%W2 = VAL$NONE . Use default. 

fHESTACK 

P DONE, R!%Wl # 0 
P NEW 

NON I TOR * 
R!OLAY = DV$MONIT 
R!PARAM ~ DP$MONIT 
GETS1ACK PAR$CON,R!LIST 

. If e rro r. 

.»»> 0 

.««< 0 

CALL DESCIU BE, (R! BASE. R! OF rSE r ,H! COUNT, DESC$MON, R! LIST, RO= 
. R! Of I SF I, IW -H! COUNI ) 

H!%Hl ::: A 
GEf R!PAHAM2,VA@PR1,R!LIST. Get display parameter. 
IHLSIACK 

p ~ DONE, R!%W1 # 0 . If e rro r. 

.»»> 0 

. ««< 0 

COMM01.325 
COr-1MO 1 . 326 
COMM01.327 
COMM01.328 

COMM01.330 
COMM01.331 
COMM01.332 
COMM01.333 

COMM01.335 
COMf-l0 1 .336 
COMM01.337 
COMM01.338 
COMf.'O 1 .339 
COf-'MO 1 . 340 
COf.1f·lO 1 . 34 1 
COMM01.342 
COMMO 1 . 31t3 
COMM01.344 

COMM01.345 
$IF 
$ENDIF 

COMMOl .3 1t6 
COMM01.347 

COMM01.349 
cor'1MO 1 .350 
COMM01.35l 
COMM01.352 
COMM01.353 
COMf-1O 1 .3511 
COMr-10l .355 
COMM01.356 
COMM01.357 

$Ir 
$ENDIF 

COMM01.358 

3 
3 

3 
3 



cor'1f,ltll 
O,!' II <l Y Cllf·1t'l 

1 ;~ i \. <1lI<H~ ,'0'" 

1? III <ffI~cro> 

1;2 ill <mClcr'o> 
1316 <mil(': 1'0> 

1 3 ~)( 1 02111123 
13;) 1 <nwc 1'0> 
13 113 07500U /OUO 1 13 
13 115 <mClcro> 

13 115 <iliac 1'0> 
1 ') ')2 <m;lC "0> 

13')2 07()211~ 

Inp AI't'lL c>.1(1l~/1~/81) 07/06/8111:56:36 Page 7311 
Block: COMMOl Qual ifier: COMMOl (14) 

GET A. SD@MON, ,vLLI 

SIF (A = 0) 

G l HI E M 0' 1L1ll, H ! LIS r 
SIF (A#O) 

R!%W1 := A 
CAll EHHOH,(R!%W1,O,O,O) 
P :::: DONE 

SENDIF 

pur 
$ENDlf 

P = NEVI 

R!LIST,$D@MON,R!%CLI 

.»»> 0 

. I f buffer not ava i lable 
.»»> 

.««< 

.««< 0 

COMM01.359 
COI·1MO 1 • 360 
COMMa 1 .361 

SIF 
COI"1I...,O 1 . 362 
COMMOl .363 

SIF 
COMMOl .364 
COl>lMO 1 .365 
COMM01.366 
COMM01.367 

StNDIF 
COMMOl .368 
COl>IMO 1 . 369 

SEND IF 
COMM01.370 
COMM01.371 



emll·lll1 
Ove I' lay COt-1HO 1 

1 Y)3 
1 3 ~>3 010000 021~1~1~6 
13'j') <macro> 
1.362 <macro> 

11~ (J L, 
llln'~ <macro> 

1'~ 3 'j <mac 1'0> 

11137 <rna C 1'0> 

ILl ')') 07')000 /000113 
11~ r) ? <m(lcro> 

1111)7 <rn(lcro> 

11162 <rnClero> 

11~GG <mac 1'0> 
11~ 13 <macro> 
1 r)o 1 071075 
1')02 <rna C 1'0> 
150? <rn.lc 1'0:> 
1'.>1" 02011211 on')uOl U241~2') 

1'.> 1 1 020LI2', oU"")(Jn3 ();)?1~2') 

021~LI21, 

1523 <111<1 C 1'0> 
1') 3D <mClcro> 
I'H') 071131 

lOP APML 2.1(0')/1';/87) 07/06/87 11:')6:36 Page 735 
Block: COMMOl Qual ifier: COMMOl (15) 

******************************************~***************************** 

* 
* 
* 

S TAl US commClrld. 
* 
* 
* 

************************************************************************ 

* Scan ttle command I ine for queue designators. 

STA1US * 
R!QUEUfS = 0 
STORE O,$D@SCI,R!%CLI . Clear the scroll interval. 
GETSTACK PAR$COM,R!LIST 

WHICH * 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESC$QUE,R!LIST,RO= 

,R!OFFSET,RO=R!COUNT) 

$IF (A # 0) If e rI'o r encounte red. 
.»»> 0 

FRfSTACK Release buffer space. 
.»»> 
.««< 

p -= DONE 
$END IF 

.««< 0 

GEl R!%Wl,VA@lYP,R!LIST Get the entry type. 

$IF (R!%W1 = VAL$LIT) If a queue specified. 
.»»> 0 

GET R!%Wl,VA@PR1,R!LIST . Get the queue flag and include 
OR R!QUEUES,R!%Wl,R!QUEUES . it with the others. 
P ::: WHICII Check for more designators. 

$fLSfIF (R!%Wl = VAL$DEC) 
GfT R!%W2,VA@PR2,R!LlST . Get tile scroll interval. 
R!%W3 R!%W2 < 1 Convert to tenths of a second. 
R!%W2 R!%W2 < 3 + R!%W3 

PUT R!%H2,$D@SCI,R!%CLI . Stol'e the scr'oll interval. 
PUT R!%W2,$D@SCT,R!%CLI . Store the scroll timer. 
P -= WIIICIf Check for more designators. 

COMM01.373 
COMM01.374 
COr1M01.375 
COMM01.376 
COMM01.377 

COMM01.379 
COMM01.380 
COMr10 1 . 381 
COMM01.382 
COMM01.383 
COMt-101.384 
COMM01.385 
COfvlM01.386 
COMM01.387 
COMr10 1 . 388 
COMr10l . 389 
COMM01.390 

$IF 
COMM01.391 

$IF 
$ENDIF 

CONM01.392 
COMM01.393 

$ENDIF 
COt-lfvl0 1 . 394 
COr1MO 1 . 395 
COMM01.396 
COMM01.397 

$Ir 
COr1M01.398 
COMM01.399 
COMM01.400 
COr1MO 1 . l,O 1 
COMMO 1 .402 
C0t-1M01.l!03 
COMM01.404 

COMMO 1 . LI05 
COHMO 1 .1106 
COMM01.407 

3 
3 



UH·lI·1(ll 
Overl<1Y cor·,. 

1 I) 36 

151)1~ 

1 r)66 
1566 
1615 
16?2 
1630 

1632 
1632 
1637 
161111 
1651 
1()S6 
1661 
1 1()2 
17or) 
110 7 
1 112 
1 7 111 

<rn,l C 1'0 > 

<mac,'o> 

0204 116 1 OW U 3 n 10 0 1 3 
(}2 1111116 
014000 /oouunu 02 1111113 
o 111 00(1 / ( I (1 ()( In ( ) n 2 '14 I~ I~ 

<macro> 
<mac 1'0> 
<mac,'o> 

nlnOCJl 02"',;?i 

<mac ,'0> 
<rna C ro> 
<rna c ro> 
<macro> 
<macro> 
<macro' 

0201136 U2(",3 ! (12 11'136 
0100(}1 0?11113 ! 
0201136 ()I;)(Jlll n?'I'ILIO 
07/()UO /UlI'1111? 
()7f}(I()() / ()()()( I (II 

* 
NEW 

SAVE 

'OP Af'f-'lL 2.1(()~/1~/81) 07/06/81 11:~6:36 Page 736 
Bloc k: COr>1MO 1 Qua I i fie r: COMMO 1 ( 16 ) 

SENLJII 

FRESTACK 

.««< 0 

.»»> II 

.««< 0 
R! QUEUES = QF$ALL, R! QUEUES o . Use default if none entered. 

R!OLAY = LJVSSrATU 
R!PARAH = DP$STATU 

Initiate tile neW' display. 

* 
LOCK H!HASTER 
PUI R!QUEUES,SD@QUE,R!%CLI 
STOHE D ' 30000,SD@FRM,R!%CLI 
R!%Wl LJISSOPER 

-It 

PU r H!OLAV,SD@OVL,R!%CLI 
PU r H!PARAM.$D@PAR,R!%CLI 
PUT R!PARAM2,$D@P2,R!%CLI 
PUT R!%Wl,SD@fVP,R!%CLI 
ADDHESS R!%Wl,$R@DIS,R!%CLI 
SIGNAL R! %W1 , 1 
R! LI NE = H!LINE+R!NUMBER 
R! NUt-1BE R = 1 
R!SCROLL .. R!LlNE+l 
I{ SCHU~N 
P .- RELEASE 

Lock the i nte rface. 
Save status queue flags. 

In i t i a I i ze frame numbe r. 
Operator display indicator. 

Set display overlay nLimbe r. 
Set new d i sp lay parameter. 

Set display type. 

Activate task for refresh. 
Line to c lea r. 
C I ea r I i fie a fte r display. 
Se t sc ro I I line nLlmbe r. 
Set sc r'een pa ramete rs. 

COMr>10 1 .408 
$ENDIF 

COMW) 1 .409 
COHM01.410 

$IF 
$ENDIF 

COMM01.411 

COMM01.412 
COMM01.413 

COMMO 1 • 1115 
COt-U>10 1 .416 
COHM01.411 
COMMOl .1118 
cor-1f.10 1 • 419 
COMr>101 .420 
COMt-1O 1 .1121 
COt-lt-10 1 .422 
COMM01.1123 
COt-1MO 1 . 11211 
COMr-10 1 .1125 
COMMOl .426 
COMr-10 1 .1127 
cor-1t-10 1 .1128 
COMMO 1 .1129 
COHMO 1 .ltJO 
COt-If'H) 1 • 431 
Cor-1M01 .432 
Cor·1t-101.lt33 
COMM01.434 

3 
3 



cot-lf-llJ1 
OVP 1'1 a y Cor-H·1() 1 

1716 

1716 

17211 

171J6 

1757 
1761 

1 761 

1765 
1770 
1773 

17.75 

2U()2 
2()()5 

~?()?7 

20 l JO 
2(1IJ 1 

2u l15 
?O')O 

020433 013002 1(10U04 
102003 0750np /n02l25 

<mClC ro> 

<mac ro> 

075000 /002125 
<mClcro> 

0201123 013101 U05002 
024423 

<mClc 1'0> 

020450 U221123 
010000 024451 

<mClc r'o> 

020'132 012()O1 
<nlClc 1'0> 

<mHcro> 

0700(>5 
<mac 1'0> 

020LI23 () 13 1() 1 (lo')n02 
02/11123 

<macro> 
02n ll') 1 n2?/1? 3 IJ2 1",51 

101' AI'ML 2.1(0:)/15/81) Ul/U6/8111:56:36 Page 737 
Block: COMMOl Qual ifier: COMMOl (17) 

************************************************************************ 
* 
* 
* 

Debug display selection. 
* 
* 
* ************************************************************************ 

SELECT 

* 
* 

* 
Val idate tile display characters and translate them to 
desc r i pto r add resses. 

P = ERROR, R!CMDLEN > 2 If more than two selections. 

GETBYTE 

S IF 

R!%Wl,R!CMDOFF,R!BASE . First display designator. 

(R!%Wl < 'A'R),OR,(R!%Wl > 'Z'R) 
.»»> 0 

P ERROR . If illegal display character. 
SENDIF 

.««< 0 

R!%Wl = R!%Wl-'A'R<2 Form descriptor offset. 

ADDRESS R!LEFT,SD@DEB,R!%CLI 
R!LEFT = R!LEFT+R!%Wl Get descriptor address. 
R!RIGHT 0 

SIF (R!CMDLEN = 2) 

R!%W2 R!CMDOFF+1 
GETBYTE R!%Wl,R!%W2,R!BASE 

If two displays selected. 
.»»> 0 

Get the second character. 

SIF (R!%Wl < 'A'R),OR.(R!%Wl > 'Z'R) 
.»»> 1 

P EHHOR . If illegal display character. 
SlND I r 

.««< 

H!%Wl == R!%W1-'A'R<2 Form descriptor offset. 

ADDIH.,55 R! R I GilT, SD@LJEB, R! %CLI 
R!RIGIIT = R!RIGHT+R!%Wl Get descriptor address. 

COMMO 1 . LI36 
COMM01.437 
COMM01.438 
COMM01.1139 
COMMO 1 .4L10 
COMM01.44l 
COMM01.442 
COMM01.443 
COMMOl .4114 
COMMOl .4115 
COMMO 1.446 
COMM01.Lt47 

COHM01.41,8 
COMMOl . 4/~9 
COMM01.450 

SIF 
COMMOl .451 
COMMOl .1152 

SENDIF 
CONM01.453 
COMM01.454 

COMM01.455 
COMI.,01.456 
COMM01.457 
COMM01.458 
COMM01.459 

SIF 
COM'.,O 1 . 460 
COMM01.461 
COMM01.462 
COMM01.463 

SIF 
COMM01.464 
COMM01.465 

SENDIF 
CONM01.466 
COMM01.467 

COMM01.468 
COMM01.469 



lor-H·lt I 1 
llvPf'I(lY Cor-H 

?(I. 

~~() 53 
21112 
2107 
21111 
? 117 
2122 
21 ?ll 

2125 
?125 
2150 

<1Il,lcro> 

<m8c 1'0> 

<1II8C 1'0> 
<fIl<1cro> 

o l/II)(lU / ()( )(lU() 02 1111113 
o 140()O / UUll{lP ()211/tlll~ 
01 UOU2 ;)11/123 
071?'!2 

<m3cro> 
075(l()(j /U()() 11 ) 

* 

* 
EHROH 

I Q P A I't·lI. 2. 1 ( () 5 / 1 ') / 8 I ) U 7 /06/ 'd 7 1 1 : ') 6 : 3 6 P <1 g e 7 3 8 
Block: COMMUl Qual ifier: COMMOl (18) 

$fNDII 
.««< 0 

Selve tile displCly descriptor pClrClmeters. 

LOCK H!MASTER . Lock t~le interface. 
PllT H!LEFT,$D@LFT,R!%CLI . Selve the descriptor addresses. 
PUT H!RIGIIT,$D@RGT,H!%CLI 
fUOLAY DV$SPLIT . Get debug display parameters. 
H!PARAM = DP$SPLIT 
R!%Wl -.:: DIS$DEB 
P = SAVE 

lhe displelY designator is inval id. Output an error message. 

* 
CALL fHROR,(EC$BDPAR,H!BASE,R!CMDOFF,R!CMDLEN) 
P = DONE 

COMM01.470 
SEND IF 

COI>1MO 1 .1172 
COt·1Iv10 1 • 473 
COMMO 1 .1174 
COMI10 1 .1175 
Cot~MO 1 . /~ 76 
COMMOl .1177 
COf;It-101. LI78 
COI~MO 1 . LI79 
Cot~MO 1 .480 

COMMO 1 .lt82 
COHI·l0l .1183 
Cot~MO 1 .484 
COMM01.485 
COMM01.486 



CGr-lf'l()1 
Ove r I ely cn~INO 1 

2152 

2152 
2155 
2160 

2161 

2161 
2166 

221() 

22111 

22/13 

2261 
2?(j 3 

2263 

2?()6 

01 11000 /000000 
014000 /ononoo 
071372 

<macro> 
<lIlacr'o> 

<mel c 1'0> 

<melC ro> 

<macr'o> 

075000 /OOnl13 
<m8C r'o> 

<tnelcro> 

<macr'o> 

024 11113 
n2 114LI4 

lOP APML 2.1(U5/15/87) 07/u6/87 11:56:36 
Block: COMMUl Qual ifier: COMMOl 

************************************************************************ 
* * 
* 
* 

TAPE command * 
* 

************************************************************************ 

TAPE .H-

R!OLAY 
R!PARAM 
P = NEW 

DV$TAPE 
DP$TAPE 

************************************************************************ 
* 
* 
* 

rJOB commelnd 
* 
* 
* 

************************************************************************ 

TJOB .H-

SlORE O,$D@SCI,R!%CLI . Clear the scroll interval. 
GETSTACK PAR$COM,R!LIST 

CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESC$TJO,R!LIST,RO= 
,R!OFFSET,RO=R!COUNT) 

$IF (A # 0) If error encountered. 
.»»> 0 

FRESTACK Release buffe r space. 
.»»> 
.««< 

P = DONE 
$[NDIF 

.««< 0 

Gf T R!%Wl,VA@TYP,R!LIST Get the entry type. 

$1 r ( H!%Wl = VAL$DEC) 
.»»> 0 

Page 739 
( 19) 

COMr~o 1 . LI88 
COMM01.489 
COMW) 1 .490 
COMM01.491 
COMMO 1 .492 
COMM01.493 
COMM01.494 
COMMO 1 .495 
COMM01.496 
COMMO 1 .1197 
COMf~Ol .498 
COMM01.499 

CO~IMO 1 . 501 
COMM01.502 
COMM01.503 
COMM01.504 
COMMO 1 .505 
COMN01.506 
CO~IMO 1 .507 
CO~IMO 1 . 508 
COMM01.509 
COMM01.510 
CO~IMO 1 . 51 1 
COMf'10 1 . 512 
COMM01.513 
COMM01.514 
COMM01.515 

$IF 
COMM01.516 

$IF 
$ENDIF 

COMM01.517 
COMM01.518 

$ENDIF 
COr-II'10 1 . 5 1 9 
COr-1NO 1 . 520 
COMM01.521 
COMM01.522 

$IF 

3 
3 



(UI·H·lt I 1 
()\iP r I dY em 

')') 
LL J (_ 

22 ( I 
? ,W? 

~)3U6 

?313 
?3?O 

?.3?() 

2336 
23111 
? 3111, 

23 115 
2345 
2367 

?I"j() 
?IIII? 

;)11 112 
?III,~ 
?ll r)? 

,macro" 
O~)()1'21, ()(I')')l)l 

02()1124 ()() ')()() 3 
021111?LI 

<IIlClCI'(» 

<mClcro> 
<m(1C,'o> 

<mile )'0> 

o 1111)()(1 /' 11)( IllU() 

01 11000 /Cl()n()(I(] 

071556 

<mClCn» 
<m(1r.,'o> 

n 7 ') U (l () / (I ()' III .~ 

<mClc r 0 '> 

qll,l C ,()~. 

<lIIilC ,.0 '. 

U2()1,? 3 U 1 'w 111 
IlHIUlll 0;>1,1,1,'> 

<mil (~ "0" 

(121"';'~ 
(l;';~1~2') 

U2 111l Ll3 
(J2 111,llll 

1 f) )()( 13 

(a I 
H!%H3 
R!%W2 

PUI 
I'UI 

$ENDlf 

FHESIACK 

R!OLAY 
H! PAHAt-l 
P = NEW 

cql' AI'I-H, c).1(()~)/15/81) 07/06/8111:56:36 
Bloc\<.: COMMUI Qua I ifier: Cor.,MOl 

H!%W2, •. ,~PH2,H!LIST . Get the scroll interval. 
H! %H2 < 1 . Conve rt to tenths a f a second. 
R!%W2 < 3 + R!%W3 

H!%H2,$D@SCI ,R!%CLI 
H!%H2,$D@SCT,H!%CLI 

DV$lJOB 
DP$TJOB 

Store the scroll interva I. 
Store the scroll timer. 

.««< 0 

.»»> () 

.««< 0 

********************~*************************************************** 

* 
* 
* 

DKEHH command. 
* 
* 
* 

************************************************************************ 

DI-;ERR * 
GETSrACI-; I'Ar<$CUM,R!LIST .Get buffer for parameter list 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESC$DKE,R!LIST,RO= 

,R!OfFSET,HO~R!COUNT) 
$1 F (A # 0) .1 f er'ror encountered 

FREsrACK 

I' :c [JON E 
$fNDII 

.ReleClse buffer 

GEl H!%H1,VA@rYP,R!LISI .Get the entr'y type 

.»»> 0 

.»»> 

.««< 

.««< 0 

GFr H!PAHAN?,VA@PH2,H!LlSI .Get tile pClrClmeter: IOP# 
H!PI\I~MI2 ::: 1, R!%Wl ~ VAL$NONE .Default is IOP-l 

I HlSl ACK 

Page 71~O 

(20 ) 

COIv1MO 1 .523 
Cor.,MO 1 .521, 
COMM01.525 

COMr.,o 1 .526 
COl-lt-l0 1 .527 
COMt-l0 1.528 
COt-lt-l0 1 .529 

$ENDIF 
COt-1N01.530 
COMM01.531 

$IF 
$ENDIF 

CQt.,MO 1 .532 
COHM01.533 
COMMO 1 .534 

COMM01.536 
COHr.,Ol .537 
COr.,MO 1 .538 
CQt·U.,o 1 . 539 
COt-1MO 1 .540 
COMMO 1 .5111 
COHN01.542 
COMt-l0 1 . 5 113 
COt-1MO!,.., 5,,4 
COMr.,o 1 .545 
COt-1MO 1 .5L,6 

$IF 
COMM01.547 

$IF 
$ENDIF 

COMN01.548 
cmUv101 .5119 

$ENDIF 
COMM01.550 
COMMO 1 .551 
COMM01.552 

COMMOl .553 

3 
3 

3 
3 



CONI-H'l 
()V(~ l'l;ty Cor-n'H) 1 

2L~ 75 
2500 
25Cl3 

25uL~ 
25U LI 
2')26 

'2557 

2561 

2577 
2601 

26ul 
2611 14 
2611 

?616 

2631~ 
2637 
26112 

o 1 L~OllU /OI)(H)OU 02LIL~L~ 3 
o 1LI(lI)U /uoooon n211111~LI 
071715 

<macro> 
<m;:tcl'o> 

<macro> 

<fTI<tCI'O> 

075000 /000113 
<mac roo> 

<lOa c roo> 
<m,tC ro> 

020 LI23 013014 103003 
010001 024 14115 

<mflCI'O> 

01 Lj(IIIl) IllI)( I()( l(j II2 11/1LI3 
o 1Llllon IUUII(l()(1 1l?IIIILIII 
()i~)()(lI) j()() 1 ')66 

lOP AI'MI 2.1(O~/1'j/87) 07/06/8111:56:36 Page 7111 
Bloc k: COMMI) 1 Qua I i fie r: COlvlMO 1 ( 21 ) 

R!OLAY = DVSDkERR 
R!PARAM = DPSDKERR 
P = NEW 

.»»> 0 

.««< 0 

************************************************************************ 
* * 
* 
* 

DISK cOlllmand * 
* 

************************************************************************ 

DKSTAT * 
GllSrACK PARSCOM,R!LIST .Get buffer for parameter list 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESCSDKS,R!LIST,RO= 

,R!OFFSEI,RO=R!COUN1) 
$1 F (A # 0) . I f error encountered -

FRESIACK 

r = DONE 
SENDIF 

.Release buffer 

GET R!%W1,VA@TYP,R!llST .Get the entry type 

.»»> 0 

.»»> 

.««< 

.««< 0 

GEr R!PARAM2,VA@PR2,R!LIST .Get the parameter: IOP# 
R!PARAM2 = 1, R!%W1 = VALSNONE .Default is IOP-l 

FRESTACK 

H!OLAY =- DVSDI<STA 
R! PARMI = DP$OkST A 
P = NLW 

.»»> 0 

.««< 0 

**************~******************************************************** 

SIF 
SENDIF 

COMM01.554 
COMr~o 1 .555 
COMM01.556 

COMM01.558 
COMM01.559 
COMM01.560 
COr-1MO 1 .561 
COr-1M01.562 
COr-1MO I .563 
COMMOI.564 
COMr~o 1 .565 
COMr~o 1 .566 
COMMOI.567 
COMMOI.568 

SIF 
COMM01.569 

SIF 
SENDIF 

cm1MOl .570 
COMM01.571 

SENDIF 
COr'lMO 1 .572 
COMHOI.573 
COMMOI.574 

COMM01.575 
SIF 
SENDIF 

COMH01.576 
COr-1MO 1 .577 
COMM01.578 
COHM01.579 

COMM01.581 

3 
3 

3 
3 

3 
3 



ttJf.1I·1I11 
(J'iP r I ;1:; emir' 

? 71 7 

? 7':' 1 

? (31 
? 71~ 1 

2 fLll 
? 71j6 

? (' ').3 

? I') 7 

? 7 l 'J 
? 1 7 1 

? ill 
)I)(l? 

<fIltlC':rO" 

075UI)U IO()() 11.3 
<lfltlC r'o> 

<111<1(; /'0> 
<nJ;:l(;r'O> 

<rna c r'()" 

() 1511lJr) II)()I 11 1 '3 
<' m;l(' r '() '. 

() 1 UU31) 1)()lj()\l1 
/rn;lC r ()" 

I (\ I' A I'm ? 1 ( () ') /l ') I 8 7 ) U 1 I () 6 I 8 7 1 1 : J () : 3 6 P (l g e ll~ 2 
Block: COI,U"Ul Qua Ii fier: COI·'I-1Ul (22) 

H' 

II-

* 
* 

DSPL COMlolAND 
rurmat: [)SPL,displ<1yrralllc 

-II, 

* 
'II-

* 
*********11-************************************************************* 

DSPL 

* 
* 

* 
Get the display name from the comlllClnd I ine and bui Id an 
t<1sk displClY request segment. 

GETSfACK PARSCOM,R!LIST 

CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESCSDSP,R!LIST,RO= 
,R! OFfSl r, IW=R! COlJNI ) 

SIF (A # U) 

FRESTACK 

P :::: DONE 
SENDIF 

GET 
GET 

SIF 

FRESIACK 

I' -:c DONE 
sr ND I r 

R!PARAM,VA@PR1,R!LIST 
R!PARAM2,VA@PR2,R!lIST 

( R! PARM12 # 2) 

E r ro r encoullte red ... 
.»»> 0 

Release buffer 

And return 

.»»> 

.««< 

.««< 0 

Display name string start 
length of string 

Only 2 characters al lowed 
.»»> 0 

.»»> 

.««< 

««< 0 

','ove the display rwme into ttle parameter area of the Cli table 

H!~~Wl ::: SI)(:llP3@P < 1 . Destination byte offset 
f-l0V[CIlAH R! BASE, R! PARMI, R! %CL I, R! %Hl , R! PARAM2 

COr.,MO 1 .582 
COr.".,o 1 . 583 
cor·U"O 1 . 584 
COMM01.585 
COMMOl .586 

cor.,r'10 1 .588 
COMH01.589 
COMM01.590 
COMM01.591 
COMM01.592 
COM1-101.593 
COr.,MO 1 .594 
COM'''O 1 . 595 
CONf.,O 1 .596 
cor'IMOl .597 
COMMOl .598 

SIF 
COMMO 1 .599 

SIF 
SENDIF 

CONf-lO 1 .600 
COMM01.601 

SENDIF 
COM'''O 1 . 602 
CONf"O 1 • 603 
cor·1MO 1 .604 
COMH01.605 
COf-IHO 1 .606 

SIF 
COMMOl .607 

SIF 
SENDIF 

COr-IMO 1 . 608 
COMM01.6()9 

SENDIF 
COMf-1O 1 . 610 
COMf-l0 1 . 611 
COr-IMO 1 • 612 
COMMO 1 .613 
COMMO 1 . 6 11~ 

3 
3 

3 
3 



Cor-l~lU 1 
Ov(' I' I <1 Y Cmll~() 1 

3U/n 

311)6 
3111 
'311L1 

3116 
3116 
31110 

'3171 

3173 

3211 
3213 
3211l 
3217 

3223 
3225 
3226 
3233 

'3?33 

3?') 1 

<mClc 1'0> 

011l00L) /oon()o() 021111113 
o 14UOO /ouuonu 02 1 .. 44 1l 
0750()(l /llll 1':'66 

<mClC 1'0> 
<fIlClcro> 

<macro> 

<mac 1'0> 

0750UO /nno 1 13 
<mac 1'0> 
<macro> 
<macro> 

010000 021111115 
<rnClcro> 
<rnClcro> 
<lilAC 1'0> 

<macro> 

o 1llllOn / (l()()( )on ()?1,111,3 

lOP APML 2.1 ()~)/ 15/87) 01/06/87 11: 56: 36 Page 743 
Bloc k: COMMO 1 Qua I i fie r: COMMO 1 ( 23 ) 

FRESIACK 

R!OLAY = DV$DSPL 
R!PARAM = DP$DSPL 
P = NEW 

. Release buffer 
.»»> 0 
.««< 0 

. In it i a te the d i sp I ay 

**************~********************************************************* 

* * 
* 
* 

SUf-lf-1ARY COf-U'IAND * 
* 

************************************************************************ 

SUMMARY ·It 

GETSfACK PAR$COM,R!LIST .BUFFER FOR DESCRIBE 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESC$SUM,R!LIST,RO=R!OFF 

, SE r , RO=H! COUN r) 
$IF (A # 0) .SENSE ERROR 

FRESTACI< 

P = DONE 
$ELSE 

GET R!%W1,VA@TYP,R!LIST 
$IF (R!%Wl VAL$NONE) 

.RELEASE MEMORY 

.BYE 

. PARAMETER TYPE 

. IF NOT ENTERED 

R!PARAM? = 0 .DEFAULT TO 0 
$fLSE 

GET R! PARAM2, VA@PR2, R! LI ST . USE ENTERED VALUE 
$[NDIF 

FRES fACI< .RELEASE MEMORY 

R! OI.AY co DV$SUf-IMA .DISPLAY HANDLER 

.»»> 0 

.»»> 

.««< 

.»»> 1 

.««< 

.»»> 

.««< 

cor4MO 1 . 6 1 5 
COMM01.616 

$IF 
$ENDIF 

COMM01.617 
COMM01.6l8 
COMM01.619 
cor4MO 1 . 620 
COMM01.621 

COMN01.623 
COMM01.624 
COMM01.625 
COMM01.626 
COIvIMO 1 .627 
COMM01.628 
COMr40 1 . 629 
COMM01.630 
COMM01.631 
COMM01.632 
COMM01.633 

$IF 
COMM01.634 

$IF 
$ENDIF 

COMM01.635 
COMM01.636 
COMM01.637 
COMM01.638 

$IF 
COMM01.639 
COMM01.640 
COMM01.64l 
COMM01.642 

$ENDIF 
COMM01.643 

$IF 
$ENDIF 

COMMO 1 . 641l 

3 
3 

3 
3 

3 
3 



l ; ()!·1t,ll1 1 
()V!~"I;l:--" cor" 

3;1')1. 
3;>') 1 
)?h 1 

)261 
3261 
) ,w') 

3336 

33'.)11 
n')() 

33'.)6 
n(i1 

3365 
') 3(i 7 
331() 
') 3i 5 
:;/If)? 

Jill)? 
'3 1P 15 
)1,11) 
) II 1 ') 

ll1 11()1)(1 /(lll()()UU ();)/IIIIIII 
11 F)()()(l /IHl1')(,() 

<IlI,l(-: 1'0' 

<Iliac t'O> 
<: mil r. "0 .... 

<1Il;le to> 

07~)O(lU /I)(){) 113 

<lIlltC' 0" 

<rna c "a> 
< m;lc, ()':> 

(J1()(lI)fl 11?111",') 

<mClc "0> 
<lilac, 0,> 

<,1I1,tC' 0," 

<~'II()C "0 

<11"1 C "0' • 

()2Ulllll 0;>;'1,;>1, 
<fII;tC to . 
"Illite "0" 

I{! PAI~At-l 
I' :: NEW 

SENDlr 

DPSSUMhr, 

"P APr'lL 2.1(11')/15/81) 
Block: COMr'l0 1 

07/06/87 11:56:36 
Qua I i fie I' : COMMa 1 

.DISPLAY DHIVER 

.««< 0 

************************************************************************ 
* 
* 
* 

HELP comlllC'lnu. 

**********K************************************************************* 

HELP * 
C[TSTACK f'AH,SCOt-l,R!LIST .Buffer for DESCRIBE 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESCSHEL,R!LIST,RO= 

,R!OFFSET,HO=R!COUNT) 
S I F (A # 0) . I ferro I' 

FRESTACK 

P :: DONE 
SENDIF 

GEf R!%Wl,VA@TYP,R!LIST 
SIF (R!%W1 VALSNONE) 

R!PARAN2 
SFLS[ 

= () 

.»»> 0 
.Release stack space 

.»»> 

.««< 

. <,«« 0 

.»»> 0 

GEf 
GEl 

SENDI f 

R!PARAM,VA@PR1,R!LISr 
R!PARAM2,VA@PR2,R!LIST 

.Start of string 
. Cha racte r count 

.««< 0 

G[ 1 H! %W2, VM1)NXT , R! LIST 
R!%W? H!LIST + R!%W2 
CfT R!%Wl,VA@fYP,R!%W2 
SIF (H!%Wl VALSNONE) 

.»»> 0 

Page 741! 
(24) 

cor'1I'1O 1 .6115 
Cor·1MU 1 .61!6 
cor'lr.,O 1 .6 1n 

SENDIF 

COt-1t-l0 1 .6119 
COMI·l0 1 .65U 
COMM01.65l 
COMMO 1 .652 
COt-1M01.653 
COt-U.,o 1 .6511 
COMM01.655 
Cor.,t-10 1 .656 
COMI.,O 1 .657 
Cor·H·lO 1 . 658 
COMM01.659 

S IF 
COMM01.660 

SIF 
SENDIF 

COMM01.66l 
COMt-10l .662 

SENDIF 
Cor·1NO 1 . 663 
COMNOl .664 
COMM01.665 

SIF 
COMM01.666 
CONM01.667 
COMM01.668 
Cor'1t-l0 1 .669 
COMr.,o 1 .6 7n 

SEND I F 
COMr.,o 1 . 671 
COt-1MO 1 .672 
COt-1MOl .673 
COMt.,Ol .674 
COMM01.675 

SIF 

3 
3 



Cur·1N(ll 
OVP I' I ;1 y COI-1H01 

31117 
31121 
31122 
31127 

311 c.' 7 
31131 
31~ 3 3 
31136 
31101 
3512 
3513 
3r) 15 

351~ 5 
'3 ') 72 

361U 

3613 
36)0 
'3Ci IIU 

36110 
361~5 
3650 
3653 

3 () ') r) 
'3 (i 'i ') 

01 UOOI 112
'
1
'
12) 

<mac 1'0> 
<m<lcro> 
<m<lCl'o> 

020114 11 02'1'124 
01000n O~)'I'I?') 

<mClCI'O> 
<nwcl'o> 
<macro> 
<mil C '-0> 

010000 1l211112!1 
<mClC ,'0> 

<macl'o> 
<mClCI'O> 

<milel'O> 

<m;:lcro> 
0750un /U()OI13 

<Inn C 1'0> 

<mClCI'O> 
01 LIOOU /OUU()()U 
014uOO /nnouuo 
Ol50n() /O(i156(j 

021~11113 
(J2111~114 

lOP APNL 2.1 (05/15/87) 07/06/87 11: 56: 36 Page 71~5 
Block: COMMUI Qual ifier: COMMOI (25) 

H!%Wl 
$[ I Sf 

GEl 
$ENDIF 

HELP$STA 

R!%WI,VA@PRI,R!%W2 

H!%W2 = H!PARAM 
H!%W3 =- U 
$UNTI! (H!%W3 = R!PARAt-12) .r"ove string 

GrfBY1E R!%W5,R!%W2,R!BASE,INC=1 
PUIBYTE R!%W5,R!%W3,R!LIST,INC=1 

$ENDTIL 

.««< ° 

R!%W2 = 0 . Terminate with zero byte 
PUlBYfE R!%W2,R!%W3,R!LIST 

CALL HELP,(O'177777,R!%WI,R!LIST,RO=PARAM2,RO=PARAM) 
FRESTACK 

$IF (R!PARAM2 = 0) . I f no he I p found 

CALL EHROR,(EC$NOHLP,O,O,O) 
P := DONE 

$ENDIF 

PUT R!PARAM,$D@P3,R!%CLI 
R!OLAY DV$HELP .Display handler 
R!PAHAH = OP$HELP .Display driver 
P = NEW .Update display 

.»»> 0 

.««< ° 

.»»> 0 

.««< 0 

*****************~****************************************************** 
~ * 
* 
* 

XJ S fAT cOlllma rid. * 
* 

~********~************************************************************** 

XJS I A 1 * 
GETSTACK PAH$COM,R!LISI .Get buffer for parameter list 

COMM01.6l6 
C0f.1M01.677 
C0f.1f.101.678 
C0f.1f.101.679 

$ENDIF 
C0f.1f.101.680 
COf.1NOl .681 
C0f.1f.101.682 
COt-U'lO 1 .683 
COf.1MO 1 .681-1 
CONf.101.685 
C0f.1f.101.686 
C0f.1f.101.687 
COt-1HO 1 .688 
COMf.101.689 
C0f.1f.101.690 
C0f.1M01.691 

$IF 
$ENDIF 

COf.1NO 1 .692 
$IF 

COt-If-to 1 .693 
COr-If'to 1 .6911 
C0f.1M01.695 

$ENDIF 
COMt-10 1 .696 
COMMOI.697 
Cot-U.,o I .698 
COMM01.699 
COMMOI.700 

CONM01.702 
COMt-IO I . 703 
COt-IMO I . 704 
COt-It-10 1 . 705 
COMMOI.706 
COt-U.,Ol .707 
COt-It-IO 1 .708 
COt-1MOl . 709 

3 
3 



C()HH(ll 
Ovl~ r 1;1;" ('(H-' 

3 1)n 

)13? 

3 1~1) 
3 71:'2 

3 r)? 
3 I') 7 

,) 17~ 
1(1)00 
1111(l3 

II( I (I ') 

II!)I) ~) 
Illl1 ? 
111115 
I) () 30 
'P152 

I~ 1 (13 

Ill? J 
111 ?'J 

1112') 
II 1 ;' 7 

"-1I1;lC r 0> 

n7~()UIl IUII011 ') 
<mClC 1'0:'> 

<m(1cro> 
<nl(1cro" 

Olllnuo /1)()f)(J()O 
014nno 1()(lll(lllt) 
075(lOn IO() 1 f)(lb 

<mnc r'o" 
(l204U2 Ill?lI)? 

<rtI;1cro> 
<macro> 
<mClcr'o> 

<mil C 1'C1" 

(l/')U(lU 11)!)!l11 ~ 

<11I;lcro~ 

()l()lll)() fl?llllll() 

'-1I1~1 r '(» 

U2 1111113 
()?114 1111 

lor AI'f.1L 2.1(()'J/l'J/8/) 07/U6/8111:')6:36 
Bloc k: COMMO 1 QUCl I i fie r: Cor.,MO 1 

CALL OlSCRIB~ .!BASE,R!OFFSET,R!COUNT,DESCSXJS,R!LIST,RO= 
,R!OFFSEl ,RO~R!COUNI) 

SIF (A # 0) 

ERlSIACK 

p= DONE 
S~ NO I I 

• If e r'ro r 

.Release buffer 

GEl R!PARAM2,VA@PR2,R!LIST .Get JSQ 
FRESTACK 

R!OLAY = OVSXJST 
R!PARAM = DPSXJST 
P = NEW 

.»»> 0 

.»»> 

.««< 

.««< 0 

.»»> 0 

.««< 0 

*********************************************************************** 
* * * RSIA T COflHTICllld * 
* * 
*********************************************************************** 

RS r A r * 
SIORE O,SD@P3,R!%CLI .cleClr JSQ pClrClmeter 
R!%Wl R!%CLI + SD@GRN@P 
ClEAR SlAR1=R!%Wl,COUNT=11 .CleClr tile resource name 
ClTSTACK PARSCOM,R!LIST .Get buffer for pClrameter list 
CALL DESCRIBE,(R!BASE,R!OFFSET,R!COUNT,DESCSRST,R!LIST,RO= 

, R ! 0 r F S E 1 , IW = H ! CO lJ N I ) 
SI F (A # 0) . if Clrl en'or encountered 

FR[SlACI< .release buffer 

P DONE 
SfNDIF 

I{! QIH lICS (l 

CLT IU%Wl,VA@lYP,H!LIST .get the entry type 

.»»> 0 

.»»> 

.««< 

.««< 0 

Page 746 
(26 ) 

Cor-1MO 1 . 71 0 
CONMO 1 .711 
COMt-lO 1 . 71 2 

SIF 
COMM01.713 

SIF 
SEND IF 

COMMO 1 . 71/1 
COMt-,O 1 . 7 1 5 

SEND IF 
COt-IMO 1 . 71 6 
Cor-1MO 1 . 11 7 

SIF 
SEND IF 

COt-IMO 1 . 71 8 
COt-IMO 1 • 71 9 
COMN01.720 

COMMOl .722 
COt-I,.,O 1 .723 
CO"."..,O 1 • 72/1 
COMMOl .725 
COMN01.726 
COt-INO 1 . 727 
COMt-ICll . 728 
CONt-IO 1 • 729 
COMI·IO 1 .730 
COt-It-IO 1 . 73 1 
Cor-1MOl .732 
COt-It-IO 1 • 733 
COMt-IO 1 . 7311 
COMM01.735 

SIF 
COMM01.736 

SIF 
SEND IF 

COMM01.737 
COt-IMOl .738 

SEND IF 
COt-n'101 . 739 
COMM01.740 

3 
3 

3 
3 

3 
3 



COHt·IU1 
Over'lilY COHHOI 

I~ 132 
11137 

I~ 155 

4162 
'11 70 

11174 
112(J 1 

1~2(J5 

11206 
11213 
11220 
11223 
l~ 311 
I~ 3 21 
43211 

4324 
11331 
4336 
113'n 

1131~ 3 
113 11'1 
113117 

<Illacro~ 

0201-123 013014 1031103 
010001 02111111') 

<macro> 

010003 0211111~:) 
<mac t'(» 

02()L~23 U130()1 1113003 
0101l0Z 02 1111'1'> 

<mac /'0> 
<macro> 

<macro> 
<macrn~ 

072350 
<macro> 
<iliac 1'0> 

OlOU32 ()()')()(ll ()2 111-127 
<mClcro> 
<m8Cf'O> 

020446 (J22 112 11 ()~~IIIILI6 
<macro> 

<mac r'l» 
<macro> 
<mac /'0> 

<m('tcr'o> 

072212 
<macro> 
<mClC 1'0> 

<macro> 

02(111 116 l03()(U () llll)f)() 

02 1111110 
o lllfll)U /O()()()(I() !l211

'
1113 

o 111()()(I /(JC)(l()()() ()?'IIII~II 
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Block: COMMOI Qual ifier: COMMOl (27) 

GET R!PARAM2,VA@PR1,R!LIST .get the display type 
R!PAHAM2 - GRO$P, R!%Wl = VAL$NONE .default profi Ie display 

$IF (R!PARAM2 = GQT$I) OR (R!PARAM2 = GQT$E) 

H!PARAM2 = GRO$Q 
SE NO IF 

.»»> 0 
. if queue was entered, set display 

.««< 0 
R!PARAM2 = GRO$J, R!%Wl = VAL$OEC . if a JSQ entered 

$UNrIL (fU%Wl = VAL$ENO),OR,(R!%Wl = VAL$NONE) 
$IF (R!%Wl = VAL$LIT) 

.»»> 0 
GET R!%W2,VA@PR1,R!LIST .get the parameter 
$IF (R!%W2 = GRO$G) . if a named request 

.»»> 
R = NEXT 
GEl R!%W4,VA@PR2,R!LIST .string length 
GET R!%H3,VA@PR1,R!LIST .string offset 

R!%W5 = $O@GRN@P < 1 
t-l0VECIfAR R! BASE, R! %W3, R! %CLI , R! %W5, R! %W4 

$ELSEIF (R!%W2 = GQT$I ),OR,(R!%W2 = GQT$E) .queue 
R!QUEUES = R!QUEUES + R!%W2 

$ENOIF 
.««< 

$ELSEIF (R!%Wl = VAL$OEC) . if a JSQ was entered 
GEr R!%W3,VA@PR2.R!LIST 
pur R!%W3,$O@P3.R!%CLI 

$ENOIF 
.««< 0 

R = NEXT . look for the next parameter 
GET R!%Wl.VA@TYP.R!LIST 

$ENOTIL 

FRESIACk 

R!QIJEU[S - GQf$IE, R!QUEUES 0 

IUOLAY - [)V$HS1Af 
H!PARAlJt DI'$RSTAT 

.»»> 0 

.««< 0 

CorJtMO 1 . 741 
COMM01.742 

COMM01.743 
$IF 

COMMOl . 7411 
COMM01.745 

$ENOIF 
COMMO 1 .7116 

COMrJtOl.747 
COMM01.748 
COMM01.749 

$IF 
COMM01.750 
COMM01.751 

$IF 
COt-If.,O 1 . 752 
COMrJtOl .753 
COMMO 1.7511 
COMM01.755 
COJ.1r.,o 1 . 756 
COMM01.757 
CONM01.758 
COMM01.759 

$ENOIF 
COMM01.760 
COMM01.761 
COMM01.762 
COMM01.763 

$ENDIF 
COMM01.764 
COMM01.765 
Cor·1MOl .766 
COMM01.767 
COMM01.768 

$IF 
$ENOIF 

COMM01.769 

COMM01.770 
COMrJtOl .771 

3 
3 
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(1\ t' r I dy Cllt·W Block: COMMUl Qual ifier: COMMOl (28) 

r :-. NU-/ COMMOl .772 



cOr,n-H)1 
OVP I' I ;ry COr-lI-1() 1 

14 1W2 
41HJ2 
LIII05 
41110 

LI412 
41112 
4 1131 
111152 

11502 
11504 
14533 
1153 1• 
11535 

01 11000 /OUOllOU 
0140UO /UllOUOO 
075000 1001')66 

<macl'o> 
<macro> 
<m(lcr'o> 

<iliac 1'0> 
<m(lcro> 

026 1136 
027437 

<macro> 

<rnClC 1'0> 

0010nu 

02 111• 113 
02 1• 114 11 
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Block: COMMOl Qua I ifier: COMMOl (29) 

************************************************************************ 
* * * SWAP command. * 
* * 
************************************************************************ 
SWAP * 

* 
* 
* 
* 
* 
SCREEN 

* 
* 
* 

R!OLAY OV$SWAP 
R!PARAM = OP$SWAP 
P = NEW 

Establ ish the cOlllmand scroll I ine and clear the display area. 

SCROLL 
LINE 
NUMBER 

·It 

CAL.L 
GETSTACK 
PU1BYTE 

$UNllt 
CALL 
H! LI NE 
R!NUMBER 

$ENOTIL 

FHESIACK 

EXIT 

Command scroll line. 
First display I ine to clear. 
Number of I ines to clear. 

CONSL. (CF$LlNE,R!SCROLL) Set new scroll line. 
1.R!OUTPUT AI locate a I ine buffer. 
SC$EEOL,O,R!OUTPUT 

(H!NUMBER = 0) Unti I display area is cleared. 
CONSL,(CF$WRITE,R!LINE,O,R!OUTPUT,O.l) Clear' line. 

R!LINE+l 
= R!NUMBER-l 

Release the buffer. 
.»»> 0 
.««< 0 

Advance to the next entry on the command information buffer 

COMM01.774 
COMM01.775 
COMM01.776 
COMM01.777 
COMM01.778 
COMM01.779 
COMt·10 1 .780 
COMM01.781 
COMr-10 1 . 782 

COMM01.785 
COMM01.786 
COMM01.787 
Cor-INOl .788 
Cor-1MOl .789 
COMM01.790 
COt-lM01.791 
COMM01.792 
COMM01.793 
Cor-1MO 1 . 79

'
• 

COMM01.795 
COfvlMO 1 . 796 
COMM01.797 
COMr-10 1 . 798 
COMM01.799 
COMM01.800 
CONr-10 1 .801 
COMM01.802 

$IF 
$ENDIF 

COMM01.803 

COMM01.80S 
COMt-IO 1 .806 
COMM01.807 

3 
3 



LUI·H·1IJl 
Ove I' I ;lY cor·H·' 

115~~ 
115 '>5 
11~)60 
11')63 

NEXT 
<mac rn:> 

0201!117 02?11? 3 1I?111!117 
OOln()n 

* 
GEl 
R!L lSI 
EXI I 

ENO 
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Block: COMf'-101 Qual ifier: CONr-101 (30) 

H!%Wl,VA@NX1,R!LIST 
R!LIST + R!%Wl 

COMI...,O 1 . 808 
Cor-1MO 1 .809 
Cor...,MO 1 . 8 1 0 
CONI...,O 1 • 8 1 1 
COMM01.812 

COMM01.814 
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( 31 ) 

20 $CCCNICN $AP I EXT 7 : 7 7 7 F 
5 $C@CN WP $APrEXf 7 : 7 F 7 7 
0 $CG'CNIQS $APTEXT 7 : 7 7 7 F 

20 $C@[) I S(~N $APfEXT 7: 6 7 6 F 
4 $C@DIS@P $AP1EXT 7 : 6 F 7 6 
0 $C@O I S(~S $APrEXI 7 : 6 7 6 F 

60 $O@OEI\@P $APTEXr 17:24 17 L~ 1 
20 $O@F 1~I'lQlN $APTEXr 16:20 F 
1 1 $DQFHI'l@P $APTEXT 16:20 F 16:20 
0 $O@FRf·1QS $APTfXT 16:20 F 

32 $O@GRN@I' $APTEXT 26:28 27:21 
20 $OQ[ FT@N $APTEXT 18: 10 F 
13 $OQLfl@P $APTEXT 18: 10 F 18: 10 

0 $O@LFI@S $APTEXT 18: 10 F 
20 $O@f·l0NGlN $APIEXT 1L, : 1 14 : 1 F 14 13 F 
23 $D@I'10tIQP $APTEXT 1L~ : 1 F 111 : 1 14 13 F 14: 13 

0 $O@l'10rIQS $APIEXT 14 : 1 14 : 1 F 14 13 F 
20 $O@OVL@N $APTEXT 16: 21t F 
10 $O@OVL@P $APIEXT 16: 211 F 16: 21t 

0 $[)QOVU~S $API EXI 16: 21~ F 
20 $[)QP2W~ $AP I EXT 9: 5 F 16:26 F 
27 $O@P2QP $APTEXI 9: 5 F 9: 5 16:26 F 16:26 

0 $DQP2QS $APTEXT 9: 5 F 16:26 F 
20 $DC.YP 3QlN $APTEXT 9: 8 F 10:37 F 25:27 F 26:27 F 27:29 F 
30 $[J@P30J> $APTEXT 9: 8 F 9: 8 10:37 F 10:37 22:41 25:27 F 25:27 26:27 F 

26:27 27: 29 F 27:29 
0 $O@P3@S $AP1EXT 9: 8 F 10:37 r 25:27 F 26:27 r 27:29 F 

20 $OQPARCN $AP1EXT 16:25 F 
26 $D@PARGP $APTEXr 16:25 F 16:25 

() $ [)@ P I\f~C S $APTEXr 16:25 F 
20 $[)@QUEGN $APTEX r 16: 19 F 
12 $O@QlH0!P $APIEXr 16: 19 f 16: 19 

0 $IJQQUE@S $APTEXT 16: 19 F 
20 $LlQHGI@N $APrEXT 18: 11 F 
14 SIJOI'~G I0P $APIEXT 18: 11 F 18: 11 
0 $[)(]RG lOS $APrEXT 18: 11 F 

2U $D0SCIQN $APIEXr 15: 12 F 15 110 F 19: 21~ F 20: 6 F 
211 SDOSCIQP $AP1EXI 15: 12 I· 15 12 15: LIO F 15: 1,0 19: 21t F 19:24 20: 6 F 20: 6 
n $rJ@sc IQS $AP I EXT 15: 12 F 15 ItO F 19: 21~ F 20: 6 F 

20 $()(~SC I em $AP lEX I 15: L,l F 20 7 F 
25 $DQSCIQP $APIEXT 15: III f p-.) III 20: 7 f 20: 7 

() S{)(JSCIOS $AP lEXT 15: l~ 1 F 20 7 
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(32 ) 

2Ll 5th.) I .j I'I}N $APIEXI 8: III F 16 27 
6 51K~1 Y 1\,'1' $APIEXI 8: 1/1 r 8 14 16:27 F 16:27 
n SIX~ r', I'~'S $APl EX I 8: III F 16 27 F 

41 5100 I S(·"P $APIExr 7 : 5 
'15 5r\l}[) I S(~I' $APIEXT 16:28 

ox ~;;'ACI I VI 8: 13 [) 8: 13 16: 18 D 16: 18 18 : 9 D 18 : 9 
() )<, o,;B 1 : II D 7: 1 () 8:20 B 9: 19 B 10:22 B 10:25 B 10: Ill) B 11 : 38 B 

12: 18 B 12: 2/1 B 12:30 B 13:27 B 13:42 B 14: 10 B 15:24 B 16:33 B 
16: 3/1 B 17: 13 B 17: 18 B 17:29 B 18:24 B 19:35 B 20:35 B 21:25 B 
21 : 31 B 22:23 B 22:35 B 23 : 8 B 23:29 B 24: 2 B 24:24 B 25:23 B 
25:30 B 26: 8 B 26: 17 B 26:38 B 28: 1 B 29: 9 B 

11()6 I;;J~/\S[ $APTEXT 8:37 9: 111 9:38 10: 12 11 : 18 11 : 34 13:25 13: 40 . 
15:22 16: 5 19:33 20: 12 20:33 21 : 1 21: 23 21: 33 
22:21 22:33 23 : 3 23:27 23:40 24:22 25: 18 26: 6 
26: 13 26:36 27:37 29:34 

111)2 r;',Ct I $APTEXT 7 : 5 7 : 6 7: 7 8: III 9: 5 9: 8 10:37 14 : 1 
lit: 1 3 15: 12 15: 110 15:41 16: 19 16:20 16:24 16:25 
16:26 16:27 16~28 17:24 17: In 18: 10 18: 11 19:24 
20: 6 2Ll: 7 22: 112 25:27 26:27 26:28 27:22 27:29 

( LX. 0;, ~ \( 7: 13 [) 7: 13 7: 16 D 7: 16 8: 13 0 8:13 8:32 0 8:32 
9:33 D 9:33 11 : 1 3 D 11 : 13 13: 18 0 13: 18 13:36 D 13: 36 

14: 5 D III: 5 ILl: 9 D 14 : 9 15: 17 D 15: 17 16: 18 D 16: 18 
16:29 D 16:29 18 : 9 D 18 : 9 18:23 D 18:23 19:28 D 19:28 
2(J:29 D 20:29 21: 19 D 21: 19 22:16 D 22: 16 23:23 D 23:23 
211: 18 [) 211: 18 25: 16 [) 25: 16 25:22 D 25:22 26: 2 D 26: 2 
26: 32 [) 26:32 29:23 D 29:23 29:28 D 29:28 

U>< %1[1 II: 40 D 10: 18 10:32 
III (~CBt NlJH $APIEXl 14 : 3 r II: 3 

II () () "{,GnU<EC $APTEXI LI: 3 
11()5 '~l I HI 1 $APTEXl 8: 30 8:37 9: 14 9 31 9 38 10 12 11 11 11 18 

11 : 3/1 13: 16 13:25 13 34 13 110 15 13 15 22 16 5 
19:25 19:33 20:12 20 27 20 33 21 1 21 17 21 23 
21 : 33 22: 13 22:21 22 33 23 3 23 21 23 27 23 110 
211: 16 21t: 22 25:18 25 42 26 6 26 13 26 30 26 36 
27: 31 29: 2/1 29: 3LI 

(IX ":, PIJfll B: 30 [) 8:30 8:36 D 8 37 9 13 0 9 ILl 9 31 D 9 31 
9:37 [) 9:38 10: 11 [) HI 12 1 1 11 D 1 1 1 1 1 1 17 D 11 18 

11 : 33 D 11 : 3/1 13: 16 D 13 16 13 2LI 0 13 25 13 34 0 13 34 
13:39 0 13: 110 15: 13 D 15 13 15 21 D 15 22 16 4 D 16 5 
19:25 0 19:25 19:32 D 19 33 20 11 [) 20 12 20 27 D 20 27 
2(1: 32 D 20:33 2U: 112 [) 21 1 21 17 0 21 17 21 22 0 21 23 
21 : 32 D 21 : 3:3 22: 13 D 22 13 22 20 0 22 21 22 32 D 22 33 
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( 33) 

23: 2 0 23 : 3 23:21 0 23:21 23:26 0 23:27 23: 39 D 23:40 
21!: 16 D 21!: 16 24:21 D 24:22 25: 17 D 25: 18 25:42 D 25:42 
26: 5 D 26: 6 26: 12 D 26: 13 26: 30 D 26:30 26:35 D 26: 36 
27:36 0 27:37 29: 2Ll 0 29:24 29:33 D 29:34 

IIlILI %SIACh $APTEXr 8:30 8:36 8:37 9: 13 9: 14 9:31 9:37 9: 38 
10: 11 10: 12 11 : 11 11 : 17 11 : 18 11 : 33 11:34 13: 16 
13: 2LI 13:25 13:34 13:39 13: LIO 15: 13 15:21 15:22 
16 : 4 16 : 5 19:25 19:32 19:33 20:11 20: 12 20:27 
20:32 20:33 20;42 21 : 1 21 : 1 7 21: 22 21: 23 21: 32 
21: 33 22:13 22:20 22:21 22: 32 22:33 23 : 2 23: 3 
23:21 23:26 23:27 23:39- 23: 110 24: 16 24:21 24:22 
25: 17 25: 18 25: LI2 26: 5 26: 6 26: 12 26: 13 26: 30 
26:35 26:36 27:36 27:37 29:24 29:33 29:34 

20 ADCRC@N $APTEXl 8: 13 8: 13 F 16: 18 16: 18 F 18 : 9 18: 9 F 
13 ADonC(:'p $APTEXI 8: 13 F 8: 13 16: 18 F 16: 18 18: 9 F 18 : 9 

II AD,::mcOS $APTEXT 8: 13 8: 13 F 16: 18 16: 18 F 18 : 9 18 : 9 F 
OX CF$L I tlE 1-1 : Lll 0 29:23 
OX Cr$\1R I TF LI: LI2 0 29:28 

36 CH$CN $APTEXT 10:25 
UX CP$CLEAR 5 : 1 0 8: 17 
ox OESC$BI\£3 5 : 2 D 13: 18 
OX UESC$CNC 5: 3 0 9:33 
UX DESC$DhE 5 : 4 0 20:29 
OX DESC$DhS 5: 5 0 21: 19 
OX DESC$[)SP 5 : 6 D 22: 16 
OX DESC$IIEL 5: 14 D 24: 18 
OX D[SC$LPA 5: 7 D 8:32 
0>< DESC$t·l0N 5: 8 0 13: 36 
OX D[SC$quE 5: 10 0 15: 17 
OX DFSC$HST 5 : 9 D 26:32 
OX UESC$STS 5: 11 D 11 : 1 3 
OX D[SC$Sljf·l 5: 12 D 23:23 
OX [)lSC$IJO 5: 13 D 19:28 
OX D[SC$,,j S 5: 15 D 26: 2 
') OIS$DfB SAPIEXT 18: 111 r_ 

0 01 S$rWNf $APT£:XT 8: 1'1 
1 DIS$OPLf{ $APTEXr 16: 21 
UX DP$I3f..f:ll L 5: 16 0 13 15 
UX DP$CNC 5: 18 0 10 39 
UX DP$DU3lJC 5: 17 D 12 17 
OX DP$Ul\fRH 5: 19 D 21 LI 
OX DP$l>hSIA 5:20 0 21 36 
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(34 ) 

UX o I'$I)S 1'[ ~:21 [) 23: 7 
(IX DP$~ I\IWI( 5:23 0 12:23 
ux Df'$lfll P 5:38 0 25:29 
(IX OPSl I tIl, 5: 2/1 D 12:29 
OX DPSf.10tlll 5:25 0 13: 33 
UX [) I'$NSCl P 5:22 D 9: 18 
(IX DP$f<SlAI 5:26 0 21: 142 
UX IJP$SPL I r 5:27 0 18: 13 
ox Df'$SlA1C 5:28 0 12: 111 
()X OI'$SIAT I 5:29 0 12:35 
UX D P$S 1/\ III 5:30 [) 16: 10 
UX DPSSlonA 5:31 0 13 : 3 
llX ()P$SH 5:32 [) 13: 9 
nx lJP$S I f\S 5:33 [) 11 : 37 
UX D PSSUf.1t·1A 5: 3LI [) 2LI: 1 
U>'\ [)PSS'r.JlIP 5:35 0 29: 8 
0:-< DP$IAPI 5:36 [) 19: 11 
nx DP$IJUB 5: 37 0 2(): 15 
!IX DPS\JSI 5:39 D 26: 16 
(IX [)VSBI\I,r I 5: LIll () 13: 14 
(IX DVSUIC 5: Ln D 10:38 
ox [)V$DUJllC 5: 112 \) 12: 16 
0/'\ DV$DH:I~I\ 6: 1 [) 21 : 3 
nx DVSDhSIA 6: 2 D 21: 35 
nx DV$USI)L 6: 3 0 23: 6 
OX DV$LFliOP 6: 5 [) 12:22 
UX OVSIIILP 6:20 0 25:28 
OX DV$1 I tIl 6: 6 D 12:28 
u>< DV sr·lorlll 6: 7 0 13:32 
UX [)V$NSCLP 6: II 0 9: 1 1 
UX DV$HSi/1,1 6: 8 D 27:41 
OX D'/$Sf'LIT 6: 9 0 18: 12 
IIX UV$SIAIC 6: 10 D 12: 110 
(IX llV$SI/III 6: 11 () 12: 3L, 

IlX [JV$S 1/\ III 6: 12 0 16: 9 
(IX uVSs 101\1\ 6: 13 D 13 : 2 
OX DVSSII' 6: 111 D 13: 8 
OX UV$SII<S 6: 15 [) 11:36 
ox DvSsur·lr·l/\ 6: 16 [) 23: 112 
()X lJV$S\.Il\ I' 6: 17 [) 29: 7 
ox DV$rAI'L 6: 18 [) 19: 1 n 
(IX DVS T ,J Ol{ 6: 19 [) 20: 114 
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(35 ) 

OX DV$,'<.JS J 6:21 0 26 15 
OX [C$BDPM\ 6:22 0 18 23 
OX ECSNUHlP 6:23 0 25 22 

r) () rSCAI I $APJEXl 8:32 9 33 11 : 13 13 18 13: 36 14 : 9 15: 17 18:23 
19:28 20 29 21: 19 22 16 23:23 24: 18 25: 16 25:22 
26: 2 26 32 29:23 29 28 

10 F SCI·IE 1·1 $APTEXT 11, : ') 

2 f $POP $APIEXf 1: 13 16:29 
1 F$PUSH $APTEXI 8: 13 16: 18 18 : 9 

52 r$FETlJHN $APTEXT 7: 16 
377 ~ E I @C l(~I'1 $APfEXT 10: 21, 

10 FEIQCI(;'N $APTEXI 1 n: 21, 

U FE leT I(}P $APfExr 1 (): 2L, F 
10 FEI(\:TCS $APTEXf 10:24 10:24 r 

1 FE I@IL $APTEXT 1 (): 18 
2 FE IQL II $APTEXT 10: 18 

2U FE I@DrH}N $APTEXI HI: 32 10:32 F 
1 FE I@UlICP $AP1EXT lU:32 F 10:32 
0 FE I ('0 Il(lS $AP1EXT 10:32 10:32 F 
0 FSSPRI $APfEXf 8: 13 16: 18 18 : 9 

HI GQTSt $APfEXT 27 : 5 27:23 
L,O GQT$I $APl EX f 27: 5 27:23 
5U GQT$IF $APTEXT 27:39 

4 GRJ)SC $AP1EXf 27: 17 
2 GRD$J $APTEXT 27 : 9 
1 Gf::D$P $APJEXT 27 : 2 
3 GFW$Q $!~P fEX f 27 : 6 
1 HELI'SSrA $APfEXT 25: 1 
3 I@CO(.() $APfEXT 1 () : 7 

13 I ('IICOH $APTEXT 10: 16 10: 18 
11, IQ'SNIIJ $APTEXl 10:30 
ox oscor·II·lIl1 1 : 4 0 1 : 4 
()x O$CONSL 29:23 [) 29:23 29:28 0 29 28 
(IX O$[)! SCf~ I 8:32 0 8:32 9:33 0 9 33 1 1 13 0 11 13 13 18 0 13 18 

13:36 0 13: 36 15: 17 0 15 17 19 28 0 19 28 20 29 0 20 29 
21: 19 0 21: 19 22: 16 0 22 16 23 23 0 23 23 21t 18 0 24 18 
26: 2 0 26: 2 26:32 0 26 32 

ux O$LHI(OI< 11, : 9 0 14 : 9 18:23 0 18 23 25:22 0 25:22 
ux 0$11[( Ii 25: 16 0 25:16 

17 OVorHJI'I"~11 $API EX r 1 : I, 
1 OV(;! r y I'(II~ $!\PTEXI 1 : I, 

;>11 I'AnScor·1 $I\PIEXr 8: 30 9: 31 11 : 1 1 13: 16 13: 311 15: 13 19:25 20:27 
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(36 ) 

? 1 : 1 I 2') ,L 13 23 <,1 2 /t: 16 25:42 26:30 
1 3 I'ISSI/\(;I-, $APIEXI 8:30 8 37 9 111 9: 31 9: 3B 10: 12 11 : 1 1 11 : 18 

11 : 31t 13 16 13 25 13: 3 /1 13: ItO 15: 13 15:22 16 : 5 
19:25 19 33 20 12 20:27 20:33 21 : 1 21 : 1 7 21:23 
~~ 1 : 33 22 13 22 21 22:33 23 : 3 23:21 23:27 23:40 
211: 16 2/1 2') 

'- 25 18 25: 42 26: 6 26: 13 26:30 26:36 
21:31 29 211 29 3 /t 

73 QI SAl I $APIEXl 16: 7 
2()') SC$Fl()L $AP] lXI 29:2~) 

11 SI,1() I S I ('I~ $AP 1 [X 1 1 : 11 
1 SIIl)NlJI·k"N $APIEXI 1 : 11 

111 slvrn C()P $APlEXI 8: 3;! 9:33 11 : 13 13: 18 13:36 15: 17 19:28 20:29' 
21: 19 22: 16 23:23 2 /1: 18 25: 16 26: 2 26:32 

171 V 1\(:'1 j'\ I (]r·, $APTEXI 2 /1: 38 30: 3 
Hl V /\('Il'\ k't~ $APl EXl 2 /1: 38 3u: 3 

() V /\C'I~>~ 1(,1 P $APTEXT 2 /1: 38 F 30: 3 F 
1U VA(}Il\ J(~S $APllXT 21t: 38 211: 38 F 30: 3 30: 3 F 
2() VN"f'I~ Jr,:'N $APIEXT 11 : 25 11 : 25 F 13:20 13:20 r 13:38 13:38 F 15:32 15: 32 F 

22: 2'1 22:27 F 2 /1: 33 211: 33 F 25: 3 25: 3 F 27: 1 27: 1 F 
27:15 21: 15 F 27:20 27:20 F 

Vl\( 'f'I~ 1 (:if' $APfLXI 11: 25 I 1 1 : 25 13:20 F 13:20 13:38 F 13:38 15:32 F 15:32 
22:27 F 22:27 2 /1: 33 F 21~: 33 25: 3 F 25: 3 27 : 1 F 27: 1 
27: 15 F 27: 15 27:20 F 27:20 

II V!\(' I' I~ H' c; $!\Pl EX 1 11 : 25 1 1 : 25 F 13:20 13:20 F 13:38 13:38 F 15:32 15:32 F 
22:27 22:27 F 2 /1: 33 2 /1: 33 F 25: 3 25: 3 F 27: 1 27: 1 F 
27: 15 27: 15 F 27:20 27:20 F 

;'() V /Vc'f'H ,:)("11 $APILXI 9: II 9: II F 9: 7 9: 7 r 1U ') 10 5 F 15 36 15 36 F 
20: 1 2U: 1 F 20:39 20:39 F 21 29 21 29 F 22 28 22 28 F 
23: 36 23:36 F 2 /1: 311 2 /1: 34 F 26 1 1 26 11 F 27 19 27 19 F 
27:28 27: 28 F 

'l V/\(:II'fi?I:'f' $APIEXI 9: 4 r 9: It 9 7 F 9 7 10 5 F 10 5 15 36 F 15 36 ( 

20: 1 F 20: 1 20 39 F 20 39 21 29 F 21 29 22 28 F 22 28 
23: 36 r 23:36 2/1 3/1 F 24 3 II 26 1 1 F 26 11 27 19 F 27 19 
27: 28 F 27: ?B 

I) V!\( 1 f' f: ;" I~; $AP I f X] 9: II 9: II F 9 9 7 F 10 5 10 5 F 15 36 15 36 F 
2IJ: 1 2U: 1 F 2(J 39 20 39 F 21 29 21 29 F 22 28 22 28 F 
23:36 23:36 F 211 311 211 3 /1 F 26 1 1 26 11 r 27 19 27 19 r 
21: 2B 27: 2B r 

II) V,\r'l) I" 'Ii $APIFXI 9: 1 9: 1 F 10 2 10 2 F 1 1 22 1 1 22 F 13 21 13 21 F 
15:28 1'):2B F 19 39 19 39 F 20 38 20 38 F 21 28 21 28 F 
23: 31 23:31 I 2/1 28 21t 28 F 211 ItO 24 40 F 26 LI2 26 42 F 
21: 33 21: 3,) F 
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(37) 

0 VA@I 'l' f'(}P SAPaXI 9: 1 r 10 2 F 11:22 F 13:21 F 15:28 F 19:39 F 20:38 F 21:28 F 
23:31 F 21, 28 f 211: 40 F 26:42 F 27:33 F 

0 VAQf'{l't'S SAP1[XT 9: 1 9 1 F 10: 2 10: 2 F 11: 22 11: 22 F 13: 21 13:21 F 
15:28 15 28 F 19:39 19:39 F 20: 38 20:38 F 21: 28 21:28 F 
23:31 23 31 F 2L,: 28 21.: 28 F 24:40 24:40 F 26:42 26:42 F 
27: 33 27 33 F 

Vi'..! SDre SAP1EXT 15:35 19 ,,2 27: 9 27:27 
15 VAl Sf. rHl SAP1EXT 27: 12 

0 VAl SID SAPfE.Xl 11: 21, 
3 VALSLIT SAPTEXT 15: 31 27: 11, 

11, VAl SNONE SAPTEXT 9: 3 10: 4 13:22 20:40 21:30 23:33 24:30 24:42 
27: 2 27: 12 

SYf.1ROI qUALIFIER IS cor'1I-l0 1 

21 SSI~O 8:32 D 8:32 9:33 0 9:33 11 : 13 D 11 : 13 13: 18 0 13: 18 
13:36 [) 13:36 15: 17 0 15: 17 19:28 D 19:28 20:29 0 20:29 
21:19 0 21 : 19 22: 16 0 22: 16 23:23 0 23:23 24:18 0 24: 18 
25: 16 0 25: 16 26: 2 0 26: 2 26: 32 0 26:32 

0 SeOrlSI 8: lit 0 8: 14 F 15: 12 0 15: 12 F 16:20 0 16:20 F 16:20 19:24 0 
19: 214 F 26:27 0 26:27 F 

It53 SRECOf\(; It: 3 0 II: 3 F LI: 4 II : If 0 LI: 5 4: 5 0 4: 6 4: 6 0 
4 : 7 It: 7 0 4 : 8 I. : 8 0 4: 8 F If: 9 I,: 9 0 4: 10 
I,: 10 D LI: 11 LI: 11 0 4: 12 4: 12 D 4: 13 4:13 0 4: 14 
It: 14 0 II: 111 F 4: 15 4: 15 0 4: 16 4: 16 0 II: 17 I,: 17 0 
II: 18 II: 18 f) II: 19 II: 19 0 4: 19 F Lt: 20 It: 20 0 4:21 
LI: 21 0 'I: 22 LI: 22 0 4:23 LI: 23 0 4:24 4:24 0 4:25 
II: 25 0 II: 25 F 4:26 4:26 0 4:27 4:27 0 4:28 4:28 0 
It: 29 II: 29 0 II: 30 4: 30 0 4:31 4:31 0 4:32 II: 32 0 
4:33 II: 33 0 4:34 I, : 31, 0 It: 35 II: 35 0 4:36 4:36 0 
4:37 If: 37 0 4:38 4:38 0 4:38 F 7: 13 7: 16 8: 13 
8: 13 F 8:32 8:32 F 9:33 9:33 F 11 : 1 3 11 : 1 3 F 13: 18 

13: 18 F 13:36 13:36 F 14 : 5 11, : 9 14 : 9 F 15: 17 15: 17 F 
16: 18 16: 18 F 16:29 18 : 9 18 : 9 F 18:23 18:23 F 19:28 
19:28 r 2():29 20:29 F 21 : 19 21: 19 F 22:16 22: 16 F 23:23 
23:23 I 24: 18 24: 18 F 25: 16 25: 16 F 25:22 25:22 F 26: 2 
26: 2 r 26:32 26:32 F 29:23 29:23 F 29:28 29:28 F 

6 %Ill' 1 : It It: 25 0 
LI30 1,P 1 : 

" 
I, : 19 0 II 25 8 13 F 8 13 8 32 F 8 32 9 33 F 

9:33 11 : 13 F 11 13 13 18 F 13 18 13 36 F 13 36 14 9 F 
111 : 9 15: 1 1 F 15 17 16 18 F 16 18 18 9 F 18 9 18 23 F 
18:23 19:28 F 19 28 20 29 F 20 29 21 19 F 21 19 22 16 F 
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Qua I if i e r: cor-1r"'Ol (38) 

22: 16 23:23 2.). <_j 2LI: 18 F 21~: 18 25: 16 F 25: 16 25:22 F 
25:22 26: 2 26: 2 26:32 r 26: 32 29:23 F 29:23 29:28 F 
29:28 

I~ 1 () v~S I LI: 3 LI: II 0 7 : 6 7 : 7 8: 13 8: 14 9: L~ 9: 5 
9: 7 9: 8 10: 5 10:32 10:37 11 : 25 13:20 13:38 

111 : 1 1L1: 13 15: 12 15:32 15: 36 15:40 15: LI1 16: 18 
16: 19 16:2U 16:24 16:25 16:26 16:27 17: 1 LI 17: 31 
18: 9 18: 1 () 18: 11 19:24 20: 1 20: 6 20: 7 20:39 
21: 29 22:27 22:28 22: LI2 23:36 24:33 211: 34 25: 3 
25: 10 2'): 11 25: 11~ 25:27 26:11 26:27 27: 1 27: 15 
27: 19 27: 20 27:22 27:28 27:29 29:25 

1111 ~~S? I,: 3 I,: 5 0 
LI12 ,/~S 3 II: 3 LI: 6 0 
1113 ~'~Sll II: 3 II: 7 0 
1114 o/"s'; II: 3 II: 8 0 
1115 '7, I 1 L,: 9 D 7: 1U 7: 13 8: 13 8:30 9:31 10: 17 10: 18 

1 1 : 1 1 13: 16 13:34 15: 13 16: 18 16:29 1 7: 1 LI 17: 31 
18: 9 19:25 20:27 21 : 17 22:13 22:42 23:21 24: 16 
25: 1 U 25: 11 25:14 25:42 26:29 26: 30 27:22 29:24 
29:25 

111 () '~ I;) 4: 10 0 10: 18 10: 19 22:42 25: 11 25: 14 26:29 27:22 
29:25 

1117 ~,I 3 I,: 1 1 D 22: LI2 27:22 
1,21) ::, IL, LI: 12 D 22: LI2 27:22 
LI21 ~~ I ') 4: 13 0 22: LI2 27: 22 
1122 ~,16 LI: 14 [) 22: LI2 27:22 
'I? 3 0;,\/1 II: 15 [) 9: 1 9: 3 10: 2 10: 211 10:25 10:30 10:33 

11: 22 13: 19 13:27 13:37 13: 1,,2 14 : 8 14 : 9 15:28 
15: 31 15:32 15:33 15:35 16:21 16:27 16:28 16:29 
17: 111 17: 17 17:22 17: 25 17: 31 17:34 17:39 17:42 
18: 14 19:39 19: 1~2 20:38 20:40 21: 28 21: 30 22:41 
22: 112 23:31 23:33 24:28 211: 30 24:40 24:42 25: 1 
25: 3 25: 16 26:28 26:29 26: 112 27: 2 27 : 9 27: 12 
27: 1 LI 27: 27 27:33 30: 3 3U: II 

'1;)/' (~', \1;) II: 16 f) 9: 7 9: 8 10: 5 10: 7 10: 16 1 U: 17 10:30 
1 (): 37 13:21 13:22 15:36 15:37 15:38 15: LIO 15: 41 
11: 3 () 17: 31 20: 1 20: 2 2U: 3 20: 6 20: 7 24: 38 
211: 39 211: 1,0 25: 3 25: 7 25: 10 25: 13 25: 14 27: 15 
2-1: 1 7 27:23 27: 2LI 

,,2') (~,\I ) 'I: 1 7 D 15: 3 1 15:38 20: 2 20: 3 25: 8 25: 9 25:11 
25: 111 21: 20 27:22 27:28 27:29 

'I?() (~,\III I,: 18 [) 27: 19 27:22 
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Qua I if i e r: cor",M01 (39) 

427 :0W) ll: 19 () 25: 10 25: 11 27:21 27:22 
1036 BABEL 7: 10 13: 13 D 

1131 RASE 'l: 21 D 8:32 9:33 11 : 13 13: 18 13: 36 15: 17 17: 14 
17: 31 18:23- 19:28 20:29 21: 19 22: 16 22:42 23:23 
2 l l: 18 25: 10 26: 2 26:32 27:22 

Il33 OIDLEN 4:23 D 17: 12 17:29 18:23 
1132 el-IDO F r ll: 22 0 11: 1 I~ 17:30 18:23 
351 COIle 7: 10 9:29 D 
435 eOllN! 4:25 D 8: 32 8:32 F 9:33 9:33 F 11 : 13 11 : 13 F 13: 18 

13: 18 F 13:36 13:36 F 15:17 15: 17 F 19:28 19:28 F 20:29 
20:29 F 21 : 19 21 : 19 F 22: 16 22: 16 F 23:23 23:23 F 24: 18 
21l: 18 F 26: 2 26: 2 F 26:32 26:32 F 

752 [)EBU~~ 7: 10 12: 15 D 
23 115 DI--.EkH 7: III 20:26 D 
25114 DhSTAr 7: 10 21: 16 D 

113 DONE 7: 15 D 8:39 9:40 11: 20 13:27 13:42 11l: 10 15:24 
18:24 19:35 20: 35 21: 25 22:23 22:35 23:29 24:24 
25:23 26: 8 26:38 

261~11 DSI'L 7: 10 22: 8 D 
121 EH.L\SE 7: 10 8: 9 D 
762 ERR 7: 10 12: 21 D 

2125 ERFOf{ 10:22 10:25 17: 13 17: 18 17:35 18:22 0 
1152 FEI II: 38 0 

3261 HELP 7: 10 21~: 15 D 
ll50 lEfT Il: 36 D 17: 211 17:25 18: 10 
1136 L I rJ[ 4:26 D 7 : 6 8: 16 16:30 16:32 29:28 29:29 
772 L I Nr, 7: 10 12:27 D 
4'17 LIST 4:35 D 8:30 8: 32 9: 1 9: 4 9: 6 9: 7 9:31 

9:33 10: 2 10: 5 11 : 11 11 : 13 11 : 22 11: 25 13: 16 
13: 18 13:20 13:21 13:34 13:36 13:38 14 : 5 14: 13 
15: 13 15: 17 15:28 15:32 15:36 19:25 19:28 19:39 
20: 1 20:27 20:29 20: 38 20:39 21: 17 21:19 21:28 
21: 29 22:13 22: 16 22:27 22:28 23:21 23:23 23:31 
23:36 2

'
1: Hi 24: 18 24:28 24:33 24:34 24:38 24:39 

25: 11 25: 1l~ 25: 16 25:42 26: 2 26: 11 26:30 26:32 
26: 112 27 : 1 27: 15 27: 19 27:20 27:28 27:33 30: 3 
3U: II 

, 12 LPAIIf 7: 1 () 8 2B () 

1~ll2 I-lAS! ll{ II: 3 () D ., 5 -7: 13 8:13 16: 18 18 : 9 
116u ,.,or~1 r()f~ 7: 1 () 13 31 D 
1')66 IH \I 9: 19 1() IIlI 11 : 38 12: 18 12: 21l 12:30 12:36 12:42 

13: Il 13 10 13:28 11,: 17 16: 17 D 19: 12 20: 16 21 : 5 
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qua 1 if i er': COHMlJl (40 ) 

21 : 37 23: 8 21, 25:30 26: n 28: 1 29: 9 
It55') III >,1 21: 18 27: 32 30: 2 0 

'13 7 NlJrlBll~ 'I: 2 / D 7: 1 8: 15 8: 18 16:3U 16: 31 29:21 29:30 
II) It 01 I Sf 1 It: 2/1 0 8:32 8:32 F 9:33 9:33 r 11: 13 11 : 1 3 F 13: 18 

13: 1 B r 13:36 13:36 r 15: 1 7 15: 17 F 19:28 19:28 F 20:29 
2():29 F 21: 19 21 : 19 F 22: 16 22: 16 F 23:23 23:23 F 24: 18 
2 11: 18 F 26: ;-> 26: 2 F 26: 32 26:32 F 

It l13 01 A'I It: 31 0 9: 17 lU:3B 11 : 36 12: 16 12:22 12:28 12:34 
12: 110 13 : 2 13: 8 13: 14 13:32 16 : 9 16: 2lt 18: 12 
19: 10 2U: 111 21 : 3 21:35 23: 6 23:42 25:28 26: 15 
27: It 1 29: 7 

It ltl OU 11'1) I II: 29 0 29: 2/1 29:25 29:28 
It3U pL\n 'I: 2U 0 7: 1 (I 8: 1 7 
1IIIlt r/\r~Ml II: 32 0 9: 18 10:39 11 : 37 12: 17 12:23 12:29 12: 35 

12: It 1 13 : 3 13: 9 13: 15 13: 33 16: 10 16:25 18: 13 
19: 11 20: 15 21 : It 21:36 22:27 22:42 23 : 7 24: 1 
2 11: 33 25: 7 25: 16 F 25: 16 25:27 25:29 26: 16 27:42 
29: 8 

It 'I ') l'AI·:Ar·\? I,: 33 0 7 : It 9: L, 9: 5 10: 17 10: 19 10:21 10: 21, 
11): 32 1 (I: 33 11 : 25 11 : 27 13:20 13:23 13:38 16:26 
2{):39 2{): Ll1 21: 29 21 : 31 22:28 22:31 22: It2 23:34 
23:36 21~ : 31 2 lt: 31t 25: 9 25: 16 F 25: 16 25:21 26: 11 
27 : 1 27: 3 27: 5 27: 6 27: 10 

11 116 QllfUES 4: 311 0 15: 11 15: 33 16: 7 16: 19 26:41 27: 2 lt 27:39 
7/1 RU [AS! 7: 12 0 8:21 16: 31t 

I~ 51 R I CII! II: 37 0 17:26 17: 41 17: LJ2 18: 11 
IIOU') f{SfA! 7: 10 26:26 0 
1632 S/Wf 16:23 0 18: 15 
I,L,12 sCln ! t~ 8:?() 16:33 29:22 D 

LI4n SCFOlI LI: 28 0 8: 16 8: 18 16:32 29:23 
1716 SI UCI 7: 1 () 17 : 1 0 
1011 SIAIe: 7: 1 () 12:39 0 
lUU? S I fl. 1 1 CHI 7: 10 12:33 0 
1 3~)3 S 1 ,I\, 1 US 7: 1 () 15:1Il [) 

1 U;!lJ S IOr;rd,;1 7: 1 () 13 : 1 0 
1027 SII' 7: 1 () 13 : 7 [) 

612 S 1 r-:s 7: 1 () 11 : 7 () 

311 (j SlltH'IA.I'1 7: 10 23:20 [) 

1,11!l2 S\//\ I' 7: 1 U 21): () () 

21');/ 1 flf'l 7: 111 19: 8 0 
?]() 1 I JOIl 7: 10 19:22 D 

~ VASI (;/1 6: 2/1 [) 9: () 



14ll l t 
3655 

WHICH 
~USll\ I 

15: 15 D 
-,: 10 

15: 31t 
25: Ltl D 

lOP APML 2.1(05/15/87) 07/U6/87 11:56:36 Page 761 
Qua I if i e r: COMMO 1 ( 41 ) 

15: It2 



( : ()f·H·1!) .• 

I, <1ll<1cro" OVlHl AY 

COt-It-lEN 1 

11'\.0 AI'ML 2.1(IJ?/1'J/B7) 07/06/87 11:56:42 

'Copyright (e) Cray ReseClrch, Inc., 1981,' 

Page 762 
( 1 ) 

COMM02.1, 

OVERLAY 



COI'1f-I()2 
OVP. r I a y r:mU·1()2 

6 <mac ro> 

I~ 10 
1111 
1112 
1113 
lllLI 
1115 
1116 
I~ 1 7 
'12u 
1121 
'122 
',23 
1124 
11~~5 
1126 
'127 
'1311 
1/31 
1132 
II) 3 

lOP API'IL 2.1(05/15/87) 07/06/87 11:56:l~2 Page 763 
Block: COMM02 Qual ifier: COMM02 (2) 

************************************************************************ COMM02.5 
COMM02.6 
COMM02.7 
COMM02.8 
COMM02.9 
COMM02.10 
COMM02.11 
COMM02.12 
COMM02.13 
COMM02.14 
COMM02.15 
COMM02.16 
COMM02.17 
COMM02.18 
COMM02.19 
COMM02.20 
Cor1M02.21 
COMM02.22 

* 
* 
* 
* ENO 
-If 

* 
* 
* lACON 
* 
* lOGOFF 
* 
* 
* LOGON 
* 
* 
* 

Station command overlay. 

Terminate the A processor station. This requires 
freeillg all devices, releasing all local and MOS 
memory, and terminating a II station tasks. 

* 
* 
* 
* 
* 
* 
* 

Bring up the interactive console. * 
* 

Requests the protocol task to logoff the CRAY-1 * 
a nd to te rm i na te i t se If. * 

* 
Starts the protocol ta~k which initial izes the * 
communication interface and logs the station onto * 
the CRAY-1. * 

* 
************************************************************************ 

REGDEFS ,(PAR,BASE,CMOOrr,CMOLEN,OrrSET,COUNT), 

%S1 EQUALS 
~LOCK,ERROR, IO,LIST, POINTER) 

REGORG 
%S2 EQUALS $REGORG 
%S3 EQUALS $REGORG 
%S4 EQUALS $REGORG 
%S5 EQllALS $BEGORG 
%Tl EQUALS $REGORG 
%T2 EQllALS $HEGORG 
%J3 EQUALS $HEGORG 
% fll EQUALS $REGORG 
%T5 EQUALS $HEGORG 
%16 EQUALS $HEGOHG 
%Wl EQUALS $HEGORG 
%\-12 EQIlALS $f<EGOHG 
%\-13 [QllAIS $HEGORG 
%\111 [QUALS $HEGORG 
%\15 FQIlAIS $BEGORG 
PAH EQUALS $HEGORG 
BASE EQUAl S $HlGORG 
cI·1f)Or r EQUALS $HEGORG 
Cf.1DLEN EQUALS $HEGOHG 

cor1M02.24 
COMM02.25 

$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$REG 3 
$HEG 3 
$REG 3 
$REG 3 
$HEG 3 
$REG 3 
$REG 3 



L.llHI.1( I;J 

Ove 1'1 ;j~' Cnl·H 

OFISEI 
COUNT 
LOCh 
ErUWR 
ID 
L I Sl 
POINTER 

[QUAIS 
EqllAIS 
rquAls 
[qUAIS 
EQUALS 
EqUALS 
EQUAL S 

EX r 
[XI 
EX T 
EXT 
EXT 
[X r 
EXI 
EXT 
EXI 
EXT 
EXT 
EXI 
EX r 
EXl 
EXT 

$REGORG 
$HEGOHG 
$HEGORG 
$I{[GORG 
$HEGOHG 
$HEGORG 
$REGORG 

%INTRACT 
CF$SCROL 
Cf$WRITE 
CLI$IAC 
CLI$IERM 
CP$END 
CP$IACON 
CP$LOGOF 
DlSC$LOG 
EC$ASIR 
EC$IAIOP 
EC$LOG 
EC$LOGIN 
EC$OFr 
PRO$INIT 

I()P APr-1L 2.1(U~/1'J/81) Uf/06/87 11:~6:112 PClge 764 
Block: COf;1I-l02 Qualifier: COr-lM02 (3) 

$REG 
$HEG 
$REG 
$REG 
$REG 
$REG 
$REG 

COMM02.27 
COMM02.28 
COMM02.29 
COMM02.30 
COMM02.31 
COMM02.32 
COMM02.33 
COMt>102. 3/1 
COMI.,02.35 
COMt-102.36 
COMM02.37 
COMM02.38 
COMr.,02.39 
COMM02.40 
COMM02. Lt 1 

~ 
3 
3 
3 
3 
3 
3 



cor'1N(){' 
Ove 1'1,1;.' C0f.1t·l02 

6 
11 

Ill) 

45 
47 
52 
71 

105 
113 

116 
1/11 
142 
161 
175 

175 

2fl3 

?flll 

2()5 

2()6 

21.16 
225 

<macro> 
<macro> 

<macro> 

<nw c ro> 
020423 

<macro> 
<macro> 

<macro> 
<macro> 

<macro> 
<macro> 
<macro> 
<macro> 
<m8cro> 

<macro> 

072051~ 

<iliac 1'0> 

0/221') 

<rnFicr'o> 

<macro> 
<macro> 

"* 

·It 

013()Ol 112206 

"* 

lOP A PM L 2. 1 ( () 5 / 1 5/8 7 ) 0 7 / 0 6 / 8 I 1 1 ; 56 ; 112 P age 765 
Block: COMM02 Qual ifier: COMM02 (4) 

Lock the operator interface. 

ADDRESS 
LOCK 

R!LOCK,SS@OP,R!%STAT 
R!LOCK Lock the operator interface. 

Process the appropriate command. 

$Ir (R!PAR = CP$END) If END command. 
.»»> 0 

GET R!%W1,SS@NUM,R!%STAT . Get number of active consoles. 
R = LOGOFF, R!%W1 = 1 If no other consoles logged on. 
UNLOCK R!LOCK 
GOrO CLINIT,(CLI$TERM) . Shut it down. 

$ELSEIF (R!PAR = CP$IACON) 
$IF (R!%INTRACT = 0) 

The interactive concentrator is not active. 
CALL ERROR,(EC$IAIOP,O,O,O) 

$ELSE 
UNLOCK R!LOCK 
GOIO CLINIT,(CLI$IAC) 

$ENDIF 

$ELSEIF (R!PAR CP$LOGOF) . I f LOGOFF command. 

R = LOGOFf 

$ELSE 

H = LOGON 

$[NDlf 

. I f LOGON comma nd . 

.»»> 1 

.««< 

.««< 0 

UNLOCK 
ADDRESS 

R!LOCK . Release the interface. 
R!%W1,$R@DIS,R!%CLI 

COMM02.113 
COMM02.44 
COMH02.45 
COMM02.46 

COMN02. LI8 
COr-1N02.49 
COMM02.50 

$fF 
COMfv102.51 
COHH02.52 
COMM02.53 
COMH02.54 
COMM02.55 
COMt-102.56 
COMM02.57 
COMM02.58 

$IF 
COMM02.59 
COt-1M02.60 
COMt-102.61 
COt-1M02.62 
COMM02.63 
COMM02.611 

$ENDIF 
COMH02.65 
COMM02.66 
COMM02.67 
COMM02.68 
COMN02.69 
COMt-102.70 
COMM02.71 
COMM02.72 
COt-1M02.73 
COMM02.711 

$ENDIF 
COMM02.75 
COMM02.76 
COMM02.77 



('()I,H·lt),' 

()\(' r I ;1:; cor·" 
') 
L. v 

?Ij 1 
<lIIacro> 
<mClc;r'o'· 

SIGNAL 
fUT UHN 

H!%Wl.l 

lOP APi'lL 2.1(()~/1~/87) ()7/()6/87 11:~6:142 Page 766 
B I DC k: COMf.102 Qua I if i e r: COr'1I"02 ( 5 ) 

. Request a display refresh. COMM02.78 
COMM02.79 



Cor-II'HI? 
OV(~ t' I (lY C0f.1H02 

257 

257 <mac ro> 
262 <macro> 
275 <macro> 

277 <mac ro> 

304 <mac ro> 
327 <macro> 

327 <mac r'o> 

330 <macro> 
31t :3 12700n /()(112')2 

3115 <macro> 
352 <macro> 
355 <macro> 
316 <lItaCt'o> 
1101 <mac nY~' 

'121 <m<tc ro> 

lOP APML 2.1 (05/15/87) 07/06/87 11: 56: ll2 Page 767 
Block: COMM02 Qual ifier: COMM02 (6) 

*~********************************************************************** COMM02.81 
COM,.,02.82 
COMf·102.83 
COMM02.84 
COMM02.85 
COMM02.86 
Cor.,M02.87 
COMM02.88 
COMM02.89 
COMM02.90 
COMM02.91 
COMM02.92 
COMM02.93 

* 
* 
* 

LOGO F F cOlllmiuld. 
* 
* 
* 

~*********************************************************************** 

LOGOFF 

* 

.~ 

* 

* 

* 
Output an error message if not logged on. 

R!%W1,SS@FLG,R!%STAT 
A, STA$LOG,R!%W1 

AUOHESS 
GETBIT 
$IF (A = 0) If not logged on. 

.»»> 0 

$IF (R!PAR # CP$ENO) If not end command. 
.»»> 

CALL ERfWR,(EC$OFF,O,O,O) .Output an error message 
$ENOIF 

.««< 

Selld terrninCltion request to the protocol task and wait for a 
r'ospollse. 

$ELSE 

CHECK FOR LOGOFF IN PROGRESS 

GETBIT A,STA$OFF,R!%Wl 
P = ERREI, A # 0 

If logged on. 

.LOGOFF IN PROGRESS FLAG 
• I F SO 

SIOHE 1 SS@PRO,R!%STAT Set termillCltion request flag. 
ALlDIUSS H %Wl, SS@HEQ.R!%STAT 
SIGNAL H %Hl, 1 Activate protocol task. 
ADOHESS R %Hl,SS@PRO,R!%STAT 
PUSH H %Wl+1 Wait for termination response. 

$E-NDIF 

$IF 
COMM02.94 
COMf.,02.95 

$IF 
COMM02.96 
COMM02.97 

$ENDIF 

COMM02.99 
COMM02.100 
COMM02.101 
COMM02.102 
COMM02.103 
COHt-102. 104 
COM,.,02. 105 
COMN02.106 
CO,..,M02. 107 
COMM02.108 
COMM02.109 
COMM02.110 
COMM02.111 
COMf"02. 112 
COMM02.113 
COMt-102. 114 
COMM02.115 
COMM02.116 



C(lrH-\(I! 
()\I P I I;) Y cor-H' 

001ono EX I r 

In!, Al'f'1L 2.1(()~/1~/81) 0//06/87 11:'.>6:42 Page 768 
Block: Cor-1M02 Qual ifier: Cot'1M02 (7) 

. ««< 0 SEND I . 
COMM02.117 
COMM02.118 



cor·H·W? 
(h(~ r I;lY C0I-1Hn2 

42? 

111~6 
II 7 (l 

'j?1 

522 

5?1~ 

5 11? 
')1111 

5 115 
r)'j2 

5')r) 

J(JU 
')e> 

014000 /OOC)()(HI 
<macro> 
<macro> 
<macro> 

<mac ro> 
<rna C 1'0> 

0211437 

<mClC 1'0> 

<macro> 

07500U / n(l 1 31~ 1 
<macro> 
<rna c 1'0> 
<macro> 

<m"cl'o> 

<macro> 
<nwe 1'0> 

lOP APML 2.1(05/15/87) 07/06/87 11:56: 112 Page 769 
Block: COr-1M02 Qua Ii fie r': cor-1r-102 (8) 

************************************************************************ 
* * * LOGON comma nd . * 
* * 
************************************************************************ 

LOGON 

* 

* 

* 
Output an error message if a I ready logged on. 

ECSLOG 
R!%W1,SS@FLG,R!%STAT 
A,STASLOG,R!%W1 

R!ERROR 
ADDRESS 
GETB IT 
SIF (A = 0) ********************* LOGGED ON 

.»»> 0 

Establ ish the logon 10 and TID. 

GEISIACK PARSCOM,R!LIST . Buffer for returned info. 
CALL DESCRIBE,(R!BASl,R!OFFSET,R!COUNT,DESCSLOG,R!LIST,RO= 

,R!OFFSfT,RO=R!COUNT) 
R!ERROR A 

Sir 

rRESTACK 

P = DONE 
SfLSf 

GEl 
GET 

Sir 

(A # 0) 

R! IU,SS@DID,R!%SJAT 
R!%W1,VA@TYP,R!LIST 

(R!%W1 = VALSID) 

GEl R! ID,VA@PR1.R!LIST 
S[NDlr 

. If pa rameter error. 
.»»> 

.»»> 2 

.««< 2 

If input is val id. 
Get the default ID. 

If 10 entered with command. 
.»»> 2 

.««< 2 

COHM02.120 
COr-1M02. 121 
COMM02.122 
COMM02.123 
COMM02.124 
COMM02.125 
COMM02.126 
COMM02.127 
CO,..1M02. 128 
COMM02.129 
Cor-1M02. 130 
COMr-102. t 3 1 
CO,..1M02 . 1 32 
COMM02.133 

Sir 

COMr102. 1 35 
CO,..1M02. 136 
COMM02.137 
COMM02.138 
COMr102. 139 
COMM02.140 
COMM02. ll. 1 
COMM02. 11t2 

SIF 
COMM02.143 

SIF 
$ENDIF 

COMM02.144 
COMM02.145 
Cot-1M02. l lt6 
CONM02.147 
COMM02.11.8 
COMM02.149 

$IF 
CONM02.150 
COMM02.151 

$ENDIF 
COMM02.152 

3 
3 



l.(lr·H,lll;' 
(l'vE'" I <I:> ((II,H,' 

()I) 1 
n/ 

/ I) I) 

i I) 'J 
/11 

111;'2 
11 I? ) 

1 () ;lIJ 
1(1:)(1 

<11I.1C 10> 
<mil c I'()" 

0204111 ();>;'I,?) 11;-'1111111 
<macro> 
<m(lCI'O" 

()2U I/31 U2 l l l l?3 
<mC1cro> 
<macro> 
<mac 1'0> 

<mC1c 1'0> 

,,'mac 1'0:" 

0100no 02 1,11;"'11 
01001U n?lllt?l) 

<rnC1cr'o> 

<mC1CI'O> 
< rTlrtC "0> 

<mllC ro> 

<m;lcro> 
<lIItlC r n" 

112 1143 I 
-:10;1(' 1'0' 

":111(1 C I (I~' 

(ll()()OO (13 1,1,;» 

* 
* 
* 

'''1' AI'I'1L ~.1(()~)/1')/8/) UI/UCJ/8/11:'J():1,2 Page 77U 
Rlock: COMMU2 Qualifier: COMI-102 (9) 

pur 
Glf 
H! LIS r 
GEl 
ADDRESS 

H! I 0 , S S@ ,. , ,,! % S TAl 
R! <;{,\n , VA@NX r ,H! LI S I 

- R!LIST+R!%W1 
H!%Wl,VA@TVP,R!LIST 
H ! IJ{, \,/11 , S S@T I 0 , H ! % S TAT 

$Ir (H!%W1 = VAL$SfNG) 

IU %W1 H! BASE 
GE f H!%W2,VA@PR1,H!LIST 
GEl R!%W3,VA@PR2,R!LISl 
CLEAH S T AHT=R! %W4, COUN T =11 

Establ ish the logon 10. 

Advance to the next pllrameter. 

If TID entered with command. 
.»»> 2 

Get the TID location. 

C I ea r the fie I d . 

$ELS[ 
ADDRESS 
R!%W2 
F{!%W3 

. Use the default TID. 

$ENDIF 

R!%W1,SS@OTI,R!%STAT 
o 
0'8 

.««< 2 

HOV[CHAR H!%W1,R!%W2,R!%WII,O,R!%W3 . Establ ish the TID. 
FHESTACK 

SENDlr 

.»»> 2 

. ««< 2 

.««< 

Cre(lte the I'IWTOCOL task. Wa i t for a response to see if the 
protocol task initial ization and logon processing was sllccess
ful . 

cr I STACK I f.1WlN@P,H! POINTER . [3l1ffer for STAHT segment. 
CIU A r ( I'IW TIN 11 , ( PHOS I NIT, f{! PO I NTEH) , PR I = PHSPHOT 
H! LHHOH -- A 
Sir (A = U) ************************ CREATE 

A[)UHLSS 
(H!%Wl ) 

»»> 1 

H!%Wl,SS@PHO,R!%STAT 
() Clear logoff request word. 

cor·II·102.153 
Cor-lM02. 1511 
COI·1M02. 155 
Cor1M02. 156 
CO~IM02 . 1 57 
COlvlM02. 158 
COMM02.159 

$Ir 
COMM02.16U 
COI·1I·102. 161 
COMM02.162 
Cor1M02.163 
COMM02. 1611 
CO~lM02 • 165 
Cor-1~102. 166 
COMM02. 167 
COM1102. 168 
COMM02.169 

$ENDI F 
COM1102. 170 
COHI102 . 1 71 
COMM02. 172 

$IF 
$E.ND IF 

COMM02.173 
SEND IF 

COMM02.175 
COMI·l02 . 1 76 
COMM02. 177 
cor-1M02. 178 
COMM02.179 
COMI·l02. 180 
COMM02.181 
COMM02.182 

SIF 
COMI-102. 183 
COMI·l02. 184 
COMM02.185 

3 
3 



cu,.,I>'U:! 
ave I' I ilY COHHU2 

11132 
1 ()~)2 
1t Ir) 3 

10S5 
lO'J 7 
1Uti1 
1U62 
HI67 
1116 
1120 
1122 
1123 
1130 

1160 
1175 

1? 13 

1? 111 

1211! 

1? 111 

<macro> 
0211437 

<macro> 

010020 
010010 
072261 

<mac 1'0> 
<m<1cro> 

010030 
010010 
072220 

<macro> 
<macl'o> 

<mClcro> 
<macro> 

070126 

<mac r'(» 

<macro> 

<m::lcro> 

02Lll~23 
02L!1121! 

0241!23 
02 111121, 

* 
* 

,I>1@DAT@C) 

lOP APML 2.1(05/15/87) 07/u6/87 11:56:42 
Block: COMM02 Qual ifier: COMM02 

Page 771 
( 10) 

PUSH 
R!EHROR 
$IF 

R!%W1+1 
A 

Wait for the logon response. COMM02.186 

(A = 0) 
CONN02. 187 

************************* LOGON COMM02.188 
. »»> 2 $1 F 

The loyon was successful. Display the system name and genera
tion date which are returned in the start message segment. 

R ! %W 1 = L r'I@SYS@B 
R ! %W2 cc Ul@SYS@C 
R = XIAIE 
GET R!%Wl,$C@LST,R!%CLI 

Get pointers to system name. 

CALL CONSL,(CF$WRITE,R!%Wl,l,R!POINTER,LM@SYS@B,LM@SYS@C) 
R!%Wl = LM@DAT@B . Get painters to date. 
R! %H2 =: U.,@DA T@C 
R = XLAT E 
GET 
CALL 

CALL 
FRESTACK 

P DONE 

$fNDIF 

$ENDlr 

FRLSTACK 

R!%Wl,$C@LST,R!%CLI 
CONSL,(CF$WRITE,R!%W1,3+LM@SYS@C,R!POINTER,LM@DAT@B,L 

CONSL, (CF$SCROL) 
. Release segment buffer. 

.»»> 3 

.««< 3 

************************* 
.««< 2 

LOGON 

************************ CREATE 
.««< 1 

Release segment buffe r. 
.»»> 
.««< 

COMM02.190 
COMM02.191 
CONM02.192 
CONM02.193 
Cor·1M02. 194 
COMN02.195 
COMM02.196 
COMM02.197 
CONM02.198 
COfvlM02. 199 
CONr"02. 200 
COfvlM02. 201 
CONN02.202 
COMr"02. 203 
COMM02.204 
COMM02.205 

$IF 
$ENDIF 

CONM02.206 
COMM02.207 

COMM02.209 
$ENDIF 

COMM02.210 
COMM02.211 

$ENDIF 
COMM02.212 
COMM02.213 

$IF 
$ENDIF 

COMM02.214 

3 
3 

3 
3 



((lIH'HI,' 
() v {' I I <I:' l ~ Uf·H·" 

1~32 
1 ;~ ,) I) 
1 ?'iCl 

12')2 
I?,);:' 

12JJ 
126;::> 
1 ;>(),7 
12/2 
1 c) 7l~ 
1271 
1 3() 1 
13(16 
131(1 
1 3 1 1 
131 ? 

1) 1 7 

1 ) 1 7 

1 .3 II 1 
1)111 

<IIlClr 1'0'" 

<macro> 
<mac 1'0> 

<m<lr "0'> 

01L~(l(ln /O()()(llHI 

<mClC r'o" 
<milC I()" 

02042t) ()c)2JI2JI 
01(JOOU Cl?IIII?h 

<macro> 
<lIlilC 1'0> 

<macro> 
<rIlClC ro> 

027 1125 
<iliac r()~' 

02()1~;::>6 j( I;:'()( )11 

/000000 n?J,JI37 
<mClC ro > 

0010(1(1 

* 

ERRET 

i 1 1111)( 1 () 

* 

DONE-

A I' f·1 L 2. 1 ( () I) / 1 '.> / 8 / ) u 1 / u 6/ 8 7 1 1 : '.> () : I~ 2 P age ., 72 
Block: Cor'U-1()2 QUCllifier: COI"11-102 (11) 

SFNDIF ********************* LOGGED ON 
.««< 0 

CIIICK fOI< LOGOfF IN PROGRESS DUE TO ACTIVE STREAM 

ADDRESS R!%W1,SS@FLG,R!%STAT 
G~I B I I A. SIASOF F , R! %W1 
Sir (A # 0) 

* 
R!ERROI< = ECSLOGIN 

·tt CIIECI< IOH ACT I VE STHEAM( S) 

GET R!%W2.SS@IST,R!%STAf 
GET R!%W3,SS@OST,R!%STAl 
R!%W3 = R!%W3 + H!%W2 
H! %\/11 = 0 
ADDRESS R!%W1,Pf@TAB.R!%PROT 
SUNlit (R! %W3 = 0) 

GEl H!%WII,10@FLG,H!%W1 
ADDRESS R!%W1, 10@LEN,R!%W1 
H!%W3 R!%W3 - 1 

.SIATION FLAG WORD 

.SEE If LOGOFF IN PHOGRESS 
• IF SO 

»»> () 

.Logoff in progress error code 

.COUNT OF STHEAMS 

.CLEAR ACTIVE FLAG 

.FIHST STHEAM TABLE 

.CIIECK EACH TABLE 

.ACTIVE FLAG 

.NEXT lABLE 

.DECHEt-1ENT COUNT 
$LNDl I L 
H!ERROR ECSASTH, H!%WII # 0 .Set str'e8m 8ctive error code 

$fNDlf 
.««< 0 

OlltPLIt an error mess8ge explaining why the logon f8i led. 

CAlL EHHOR.(R!ERROR,O.O,O) . Olltput an error mess8ge. 

EX IT 

COMM02.215 
SENDIF 

CONI-102. 216 
COt-1M02. 217 
Cor-1M02.218 
Cor·1M02.219 
Cor·IM02.220 
Cor-1M02.221 
Cot-1M02.222 

SIF 
Cor"lM02. 223 
Cor-1M02.224 
COM~102 .225 
COt"lM02.226 
COHM02.227 
Cot-1M02.228 
COHI"102.229 
Cor·It-102.230 
COHM02.231 
CON~102. 232 
Cor-1I'102.233 
COI·IM02.23LI 
COMt"102.235 
COMI'102.236 
COMM02.237 
COMM02.238 

COMM02.239 
SENDIF 

COMH02.240 
CO~IM02. 2/11 
COMM02.2 112 
COM~102. 243 
COMM02.2 It l l 
COMM02.2 1l5 
CO~I~102. 246 



COf.1I·1U::' 
OVP r' I ;1;1 Cor·lf'ol()2 

1342 

13 1t2 <mac ro> 
134 1t <mClC ro> 
1366 0201~25 013U4P 101003 

010040 02I!J4~!5 

1.)73 020425 013177 10UOU l t 
102003 0111()JtO (l2Itl~25 

1 Ill) 1 <mac 1'0> 
1432 027424 
lit 33 <mClcro> 

1143 1t 00100n 

'* 
'* 
'* 
'* 
'* 
'* 
'* 
XLATE 

lOP AP~1L 2.1(()5/15/87) 07/06/8711:56: l t2 Page 773 
Block: COMM02 Qua I if i e r: COMlvl02 ( 12) 

II'<HlslClte i Ileg(ll characters to spaces. 

R!%Wl Byte offset of the char'acter st.ring (R!POINTER is 
assumed to be the base address). 

R!%W2 Character string length. 

On exit, R!%Wl and H!%W2 are undefined. 

'* 
$UNTIL (K!%W2 = 0) . Unti I all characters scanned. 

GflBYlE R!%W3,R!%Wl,R!POINTER . Grab the next character. 
R!%W3 "H, R!%W3 < CC$FIRST . Translate i I legal characters 

R!%W3 = ' 'R, R!%W3 > CC$LAST . to spaces. 

PUTBYTE H!%W3,R!%Wl,R!POINTER, INC=l 
R!%W2 R!%W2-1 . Decrement the character count. 

$ENDTIL 

EXIT 

END 

COMM02.2118 
COMM02.249 
COMM02.250 
COMM02.251 
COMM02.252 
COMr-102.253 
COMM02.254 
Cor1M02.255 
COMM02.256 
COMlvl02. 257 
COMM02.258 
CONM02.259 
COMM02.260 

COMM02.261 

CONM02.262 
COMM02.263 
COMM02.264 
COMM02.265 
COMM02.266 

COMM02.268 



< <)I-H·lt),' 1 (\.1' APt-ll 2.1(U)/1~/8f) Uf/UG/8f 1 1 : I)() : LI2 P<iye -, 7LI 
( 13 ) 

?U SU}I S 'liN $AI'I EX I 1 U: 1 ~ l!J 15 F h. ,/ 10:20 r 
3 Sn:1j S I (~I' $AP ILX I 1 (): 1 ~ F 10 15 10:20 10:20 
II Sec'l c.; 1 (IS $APIEXI 10: 15 1 (I 15 10:20 10:20 r 

I)) 51,')1) I SI.'I' $APTE X f II: LI? 
UX ':,J\C I I VI LI : LI 0 4: II 6: 110 0 6:40 10: 1 0 10: 1 
0"': (t~l L) 1 : II 0 6:33 B 8: 15 B 8: 32 B 

I III 6 o,:.n;\SI $APl EXI 8:30 9:23 10:25 10:40 
1102 ~~CI I SAPTEXI I,: 112 10: 15 lU:20 

()X '7,FX I,: LI [) LI: II LI: 16 0 LI: 16 LI: 17 0 4:17 4:23 0 4:23 
LI: 25 D II: ?5 Lt: 26 [) L.I: 26 4: Lll [) 4:41 5: 1 0 5 : 1 
5: 2 [) 5 : 2 6: 18 0 6: 18 6:38 0 6:38 6:40 0 6:40 
8: 2LI [) 8:24 9: 36 0 9:36 10: 1 0 10: 1 10: 16 0 10: 16 • 

1U:22 0 10:22 10:23 0 10:23 11 : 33 0 11 : 33 
1U ',:CHl iwr·, SAPI [XI 2:22 r 2:22 

{lOll ':.(;1\1 Inc SAPTEXl 2:22 
() \< (:, I rlll'i\C' 3: 1 U [) I,: 21 

LIO') ~~l Ir·ll' SAPTEXl 8:22 8:30 9:23 9: 35 10:25 10: 110 
lIn 1 ':~I'I;O , $APTExr 11 : 2U 

()X o,:,I'lIN' 8:22 0 8:22 8.29 D 8: 30 9:22 0 9:23 9: 35 0 9: 35 
10: 2/1 [) 10:25 10:39 0 10: LID 

111111 ':;,S' ACI SAPI EXI 8:22 8:29 8:30 9:22 9:23 9:35 10:24 10:25 
10:39 lll:40 

LtUn ~:.s , A I SAPIEXT II: 3 II: 1L1 6: 11 6: 36 6:37 6:39 8: 12 8:34 
9: 1 9: 5 9: 15 9: Lll 11 : 7 11 : 16 11 : 17 

177777 ALJS~WDUI SAPlEXl 9: 36 
2() .l'd llo'f-< (J:IN SAPTEXT II: LI I,: II F 6:40 6 110 F 10 10 F 
13 lI.[)<}f<C(.'lP SA P I EX f II: II F 4 : II 6: llU F 6 40 10 F 10 

() AI),,'I«\:IS SAplEXT L,: II LI : II F 6:40 6 40 F 10 10 F 
4u CCSI II-:S 1 SAP I EX I 12: 13 

177 CCSLASI $APfEXT 12: 15 
IlX CI SSCPOl 3: 11 [) 10:23 
ox CI SliP I IF 3: 12 [) 10: 16 10:22 
(IX CI I$IAL 3: 13 [) 'I: 26 
UX CL I Sit l:r'l 3: 1 LI [) II : 1 f 
0>< CI'S~ rm 3: 15 [) II: 1? 6: 17 
(IX C f'S I i\C()N 3: 16 [) 'I: 19 
()r: C PSI (J(;() I 3: 1/ [) II : 30 
(IX IlfSCSI U(; 3: 18 [) 8: 2/1 
(IX lC$t\S 11< 3 : 1 <) [) 11: 26 
0'><. reS I /\ I () I' 3:2() [) LI: ;;'3 
()X LC$l()(; 3: 21 D e: 11 
()>\ f CSI ()(; I 11 3:22 [) 11: 1;;' 



cor·H·1O;) lOP APML. 2.1(05/15/87) 07/06/87 11 : 56: 1~2 Page 775 
( 14) 

U\( FC$(H I 3:23 D 6: 18 
50 r$CALI $APIEXl 4:23 6: 18 8:24 10: 16 10:22 10:23 11 : 33 
55 f SCI~[A 1 F S/,PI EXI 9:36 
51 f Sc;O 10 SAPTEXT II: 17 L,: 26 

2 FSI'()P SAPIEXI II: 16 I,: 25 4: In 5 : 1 6:38 
1 FSrUSIi SAPIEXI II: 11 6: L,O 10: 1 

52 F SIIL1 um~ SAPlEXT :> : 2 
U fSSPFI SAPIEXI II: 11 6:40 10: 1 

20 IOQFlCON SAP IEXT 11: 22 11: 22 F 
1 IO@FIC(lP SAPTEXT 11: 22 F 11 : 22 
U I O@fl (;@S SAPfEXT 11: 22 11: 22 F 

611 IOQLfNOP SAPlEX! 11: 23 
30 I. r'leDA 1@[3 SAPTEXT 10: 17 10: 22 
10 I 1-1(}[)A lC}C SAPTEXl 10: 18 1n:22 
3U Lr·K2LLNC}P SAPfEXf 9:35 
20 1 r·l('S', Sc:>U SAPIEXT 10: 12 10: 16 
1U Lf.1CS'r SL'C SAPfEXT 10: 13 10: 16 10: 22 
ox OSCLIIlI f I,: 17 D 4: 17 4:26 D 1,:26 
OX OSCar-H·lt I;> 1 : II D 1 : II 

OX OSCOtlSL 10: 16 D 10: 16 10:22 D 10:22 10:23 D 10:23 
UX OS[)[SCRI 8: 211 D 8: 211 
OX OS[ nlWf{ 4:23 D I,: 23 6: 18 0 6: 18 11 : 33 0 11 : 33 
ox OSPlwrlr~ 9:36 D 9:36 

17 OVQNLJrK.N~ SAPIEXr 1 : 4 
1 OV~:'f yh.-'N SAPIExr 1 : 4 

?II PAI~$COH SAPIEXI 8:22 
5 PI<SPIW f SAPl[XT 9:36 
OX PHOSINll 3:24 D 9: 36 

13 PI SST I\CI, SAPIEX! 8:22 8:30 9:23 9:35 10:25 10: 1,0 
222 P I@I Anef' SAPIEXT 11: 2U 

11 Srk?fSlcNl SAPI EX r 1 : II 

7 SrlCNur'ICt~ SAPTEXI 1: II 
111 sr·1CI~ l (;0 f' SAplEXI 8: 2LI 
c~u SSOI) IIJ(m SAPI LXI 8: 311 8: 311 F 
11 S~{}I) Il)(~!' SAP I [X I 8: 31~ 8: 311 

U SSOIJ II)(:'S SAP I fX I 8: 31~ 8: 311 
12 SS(,~'[) I I(!!' SAP r F X I 9: 15 
3 r) SS@IIV'I' SAP I LX I 6: 11 8: 12 11 : 7 
2U SSQI()(lN SAPIEXI 9: 1 F 

LI SSG I U(~I' SAPIEXI 9: 1 F 9: 1 
0 Sse)1 [l'S SAP I EX I 9: 1 I 

;'(1 SS':) IS 1('ll SAP I LX I 11: 16 11 : 1 () F 



(ot·H·1l I,' . "I' AI'ML 2.1(1J~)/15/81) 07/U6/81 11: 56: Ll2 Page 776 
( 15 ) 

16 ::;S(:11 S I ("I' $AI'I [XI 11: 16 1 1 16 
() ss.:} IS' OS $AP' EX I 11: 16 1 1 1() r 

20 SSmWr'Km $APTEXI Il: 111 II ]ll r 
() SS(;'Nllt'I()1' $APILXI Il: 111 F 
0 SSWjlJr+}S $APllXT II : 1I~ Il: 111 F 

61 ::;S()OI"'f' $APIEXT II: 3 
20 SSl)US I c'n $APIEXT 11: 17 11 : 17 f 
17 sseus 101' $AP I EXT 11 : 1 7 r 11 : 1 7 

0 SSc"()S I (\S $APTEXl 11: 11 11 : 1 7 F 
2Cl SS(}I'IWCN $AI'TEXI 6:36 F 
1~ SSG) 1'1<00 I' SAPIEXT 6: 36 f 6:36 6:39 9: ln 

() SSOI'FO'}S $APIEXT 6:36 r 
lUll SSl~I::j l)l}1' SAP[EXI 6:37 

5 SS·:' Ii DC'l' $APllX 1 9: 5 
0 S [I\SI UC; SAP I EXT 6: 12 8: 13 
2 S[/,SOff $APfEXf 6:32 1 1 : 8 

377 V/\I,'N\I(HI $APTEXf 9: 2 
1() V.,\,:'rj',ll)N SAP 1 EX 1 9: 2 

0 v/\(~\rj.>\ 1 (~)P $AP[EXT 9: 2 
1 () VAer~\~ 100S $APfEXT 9: 2 9: 2 r 
2(l VI\',~'/'f\ l(}tj $APIEXT 8:39 8:39 F 9: 10 9: 10 F 

1 Vf\(:\ PI~ 1 (:' P $Al'lEXT 8: 39 F 8:39 9: 10 F 9: 10 
0 V . .'..01'1':10S $AP IEXT 8:39 8:39 F 9: 10 9: 10 r 

20 VIIJ} PI:,'('rj $APTEXT 9: 11 9: 11 F 
2 V /,(~ PI,; ',c) P $APfEXl 9: 11 9: 11 
0 VN~PI~;'(OS $APffXl 9: 11 9: 11 f 

1(l V/'(' 1 " I'UN $AP 1 EX 1 8: 3~ 8:3~ r 9: 4 9: I. F 
() VA....:" 1 ',1'01' $APIEXI 8: 35 F 9: II r 
() \IN''',I'(''S SAPIEXT 8:35 8: 35 F 9: I. 9: 4 f 
() VAL Sill $AI'I EX f 8:38 
II VAl SSltlC $AP1EXf 9: 8 

S, r·1Br.J1 OIlA[ I F I EK IS cor"r·l()2 

;'1 SSIO 8 ~) I. [) 8 211 
sc()n~;1 6 36 [) 6 36 f 6 36 

11 /1) SI: I (;()I (; 2 ;?2 D 2 2') L 1 2 23 2 23 D 2 21l 2 24 0 2 25 2 25 0 
2 26 2 26 0 2 27 2 27 D 2 27 F 2 28 2 28 0 2 29 
2 29 D ? 3() 2 30 0 2 31 2 31 0 2 32 2 32 0 2 33 
2 33 D 2 33 F 2 31~ 2 31l D 2 35 2 35 0 2 36 2 36 0 
2 37 2 37 0 2 38 2 38 [) 2 38 F 2 39 2 39 0 2 40 
2 II () 0 2 111 2 1.1 0 2 112 2 42 0 3 1 3 1 0 3 2 



cor·II·1O(~ lOP APML 2.1(05/15/87) 07/06/87 11: 56: Lt2 Page 777 
Qua I if i e r: CO~1M02 ( 16) 

3 : 2 f) 3 : 2 F 3 : 3 3 : 3 D 3 : 4 3 : 4 D 3 : 5 3: 5 D 
3 : 6 3 : 6 D 3 : 7 3 : 7 D 3 : 7 F 4 : 4 4: 4 F 4:16 
4: 17 4:23 4:23 F 4:25 4:26 4:41 5: 1 5: 2 
6: 18 6: 18 F 6: 38 6:40 6: LtO F 8:24 8:24 F 9:36 

10: 1 10 : 1 F 10: 16 10: 16 F 10:22 10:22 F 10:23 10:23 F 
11 : 33 1 1 : 33 F 

6 %NI' 1 : It 3 : 2 D 
430 ~0P 1 : It 2: 38 0 3 : 2 4: 4 F 4: 4 4:23 F Lt: 23 6: 18 F 

6: 18 6: 1,0 F 6:40 8:24 F 8:24 10: 1 F 10: 1 10: 16 F 
10: 16 10:22 F 10:22 10:23 F 10:23 11 : 33 F 11 : 33 

410 %S1 2:22 2:23 D 4: 4 6:36 6:40 8:34 8:39 9: 1 
9: 10 9: 11 9:21 10: 1 10: 15 10:20 11 : 16 11 : 17 

11:22 12: 12 12:17 
It 11 %52 2:22 2:24 D 
1t12 %S3 2:22 2:25 D 
1t13 %S4 2:22 2:26 D 
414 %S5 2:22 2:27 D 
415 %rl 2:28 0 4: 4 4: 16 4:25 4:41 5: 1 6: 12 6: 32 

6:38 8: 13 8:22 9: 12 9:21 9:35 1 1 : 8 12: 12 
12: 17 

L,16 %r2 2:29 0 9: 12 9:21 12: 17 
417 %J 3 2:30 0 9:21 
1t20 %T 14 2: 31 0 9:21 
421 %15 2:32 0 9:21 
422 %T6 2:33 0 9:21 
1t23 %\-11 2:31t 0 It: 114 It: 15 4 1t2 5 1 6 1 1 6: 12 6: 32 

6:37 6: 38 6:39 6 40 8 12 8 13 8:35 8: 38 
9: 2 9: 3 9: 4 9 8 9 9 9 15 9:21 9:41 
9:42 10: 1 10: 12 10 15 10 16 10 17 10:20 10:22 

11 : 7 11 : 8 11:20 11 22 1 1 23 12 12 12:17 
4214 %\-12 2:35 0 9: 10 9: 16 9 21 10 13 10 18 11 : 16 11: 18 

12: 11 12: 18 
1t?5 'K.\-13 2:36 0 9: 11 9:17 9 21 1 1 17 11 18 11 : 21 11: 24 

12: 12 12: 13 12: 1 It 12 15 12 16 12 17 
L,26 %\-11, 2:37 0 9: 5 9: 12 9 21 11 19 1 1 22 11 : 26 
Lt27 %H'j 2:38 D 
LI31 RASr 2: LtO () 8:21t 9: 9 
1133 CHDUN 2: 1,2 D 
432 Cf.1nOlr 2: 1'1 () 

Lt35 COUNI 3 : 2 0 8 24 8:24 F 
1341 DONE 8:32 10 28 11 : 35 D 
1252 fRnrT 6:33 1 1 11 D 



\·(lfH1<I;' "'P APML 2.1(U5/15/81) or/OG/87 11 : ~)G: 112 Page 778 
Qualifier: COt-1H()2 ( 17) 

IL) I lI\IWI:: 3 : II l) 8: 11 tJ.~:> 9:37 10: 2 11 : 12 11: 27 11 : 33 
LILlll In 3 : 5 0 8: 311 8:39 9: 1 
1141 I I S I 3 : G [) 8:22 8: 211 8:35 8:39 9: 2 9: 3 9: 4 

9: 10 9: 11 
1136 IUU 3: 3 0 II: 3 II : I~ II: 16 II: 25 4:41 
251 I 1l(;()1 f II: 15 II: 32 6: 7 [) 

1122 U)(;ON 'I: 36 8: 7 [) 

1134 o I I S~ I 3: 1 0 8: 211 8 211 F 
1130 PAI~ 2: 39 D II: 12 4 19 II: 30 6: 17 
4112 PO IN r IP 3 : 7 D 9: 35 9 36 10: 16 10:22 12: 12 12: 17 

13 112 XJ ;\ I [ 1 U: 1 II 10: 19 12 9 D 



I spr)HV lOP APML 2.1(05/15/87) 07/06/87 11:56:45 Page 779 
( 1 ) 

II <mac 1'0> OVEnLAY ISPDRV ISPDRV.4 

COMMENT 'Copyright (C) Cray Research, Inc., 1981• ' OVERLAY 



I ~; 1'1 ) 1\1/ 
()Vf'1 I ily IS f' 

Il)p API1L 2.1(O~/15/8/) 07/U6/8711:56: l I5 Page 78U 
B I DC k: IS PDRV Qua I if i e r: IS PDRV ( 2 ) 

**************************~ .***************************************** 
* * 
-I( 1 HE I SP[)RV OVUnAY COMPR I S[S 1 HE DR I VER FOR I SP CHANNEL DEV ICES * 
* LINDE H 1 Hr USER CHANNEL SHELL S I RUC lURE. * 
* 11 IS CALLED BY IHE SIIELL TO PROCESS REQUESTS FROM THE COS TASK * 
* 11M FOR I/O 10 IHE INIEGRA1EO SUPPORl PROCESSOR. * 
* * 
******************K**************************************************** 

%Sl 
%S2 
%S3 
%S 11 
%S5 
% r 1 
%12 
%13 
% ]L1 
%15 
%T6 
%\11 
%\12 
%\/3 
%\/11 
%W5 
TBL 
CHD 
UST 
BUF 
Sil 
END 
CIIN 
Ill! 
1 1 L 
l2U 
L?L 
liB 
IO? 
11-10 

RFGDUS 

EQUAl S 
EQUALS 
EQUALS 
EQUALS 
EQUALS 
EqlJAlS 
EQUALS 
EQUALS 
EQUAlS 
EQUAl S 
EQUALS 
EQUALS 
EQUALS 
[qUAI S 
EQUAlS 
EQUALS 
EQUAl S 
EQUALS 
EQUALS 
EQUALS 
EQIJAlS 
EQUAl S 
EQUALS 
EQUAl S 
EQUALS 
EqUALS 
fqUALS 
~QUAlS 

EQUALS 
LqUALS 

,( I BL), 
(CMD,UST,BUF,SIZ,END,CHN,L1U,LlL,L2U,L2L, TLB, T02, TMO) 

$HEGORG 
$I<EGORG 
$REGORG 
$REGORG 
$REGORG 
$HEGORG 
$REGORG 
$HEGORG 
$HEGORG 
$HEGOHG 
$REGORG 
$REGOHG 
$HEGOHG 
$HEGORG 
$REGORG 
$REGORG 
$HEGORG 
$HEGOHG 
$HEGOHG 
$HEGORG 
$REGOHG 
$nEGORG 
$HEGORG 
$HEGORG 
$HEGORG 
$HLeOHG 
$HLGOI~G 
$HEGOHG 
$f{[GOHG 
$HEGOHG 

SPDRV.5 
SPDRV.6 
SPDRV.7 
SPDRV.8 
SPDRV.9 
SPDRV.10 
SPDRV.l1 
SPDRV.12 
SPDRV.13 
SPDRV. 1 LI 
SPDRV.15 

$~EG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 
$REG 

ISPDRV.16 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



IS PIH\v 
OVprlilY ISPDRV 

* 
* 
* .If-

* 
* -II. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* -II. 

* 
* 
* 
* 
* 
* 
* .If-

* 
* 
* 
* 
* 
* 
* 

RECISI[RS: 

lOP AP'<1L 2. 1 (05/15/87) 
Block: I SPDRV 

cr-m = Last command received from the shell. 
UC$OPN Driver open. 
lJC$CLS Dr'iver close. 
UC$RD Read data. 
lJC$HDL Head last data. 
lJC$WRT Write data. 
lJC$WRrL = Write last data. 

UST Driver status returned to the she II. 
lJC$CMPT Request completed. 

07/06/87 11:56:45 
Qual ifi~r: ISPDRV 

UC$CONr Request partially completed - send more. 
lJC$NOOP Acknowledgement (returned as first reply 

to a series of HD or WT requests if in 
double-buffer mode. 

llC$fRR and greater = error codes. 

BUF Address of buffer received from shel I. 

SIZ Length of data transfer requested by shell. 

[NO 1 to terminate activity. 

CHN ctw nne I numbe r. 

l1U,L1L 

L?U,L2L 

Anticipated length of current read block (words). 

Anticipated length of next read block (words). 

TLB Transmitted or received length (bytes) .. 

102 1 dUI'ing 2nd timeout of I/O operation. 

IMO Nonzero (set to tIle timeout interval) after a timeout 
on an output channel. Causes subsequent outputs to 
wait until the other side puts up a read. 

* * ERROR CODES RETURNED TO CALLER: 
* 

Page 781 
(3 ) 

SPDRV.17 
SPDRV.18 
SPDRV.19 
SPDRV.20 
SPDRV.21 
SPDRV.22 
SPDRV.23 
SPDRV.24 
SPDRV.25 
SPDRV.26 
SPDRV.27 
SPDRV.28 
SPDRV.29 
SPDRV.30 
SPDRV.31 
SPDRV.32 
SPDRV.33 
SPDRV.34 
SPDHV.35 
SPDRV.36 
SPDRV.37 
SPDRV.38 
SPDRV.39 
SPDRV. LlO 
SPDRV.41 
SPDRV.42 
SPDHV.43 
SPDRV.44 
SPDRV.45 
SPDRV.46 
SPDRV.47 
SPDRV.48 
SPDRV.49 
SPDRV.50 
SPDRV.51 
SPDRV.52 
SPDRV.53 
SPDRV.54 
SPDRV.55 
SPDRV.56 
SPDRV.57 
SPDRV.58 



I SPIll\V "P AI'ML ?1(()~/15/87) U7/U6/8? 11: ~6: 115 P£1ge 782 
uve ,'1 ,ly I Sf'i Block: ISPDRV Qua I if i e r: ISPDRV (4 ) 

SPDRV.59 
6 <m£1C ro> I [$HIO Nlxr UC$ERR · TIMEOUT EHHOH CODE SPDRV.60 
6 <rn£1C 1'0> IL$IIHE NEXI .CHANNEL HAROHARE fRROR SPDRV.61 
6 <III£1C 1'0> IE$CTY N[Xl · ILLEGAL CHANNEL lYPE SPDRV.62 
6 <m£1Cf"(» IE$ICN Nrx r .ILLfGAL DHIVER FUNCTION CODE SPDRV.63 
6 <macro~ IE$LEN NExt .DAIA LENGTH ERROR SPDRV.6 I, 

SPDRV.65 
* SPDRV.66 
* ISP CHANNEL HfADER FORMAT: SPDRV.67 
* SPDRV.68 

SPDRV.69 
6 <rnClcro> IH r ASI E LE=2LI .Length = 2L, pa rce Is SPDRV.70 

* FIFLD 0 .Destination I. D. SPDRV.71 
* rIEl.D 1 · SOLI rce I. D. SPDRV.72 

6 <mac r'o> I H0HIL I fiELD 2,0,8 .Header length in bytes (48) SPDRV.73 
* fiE 1 D 2,8,8 .Message number SPDRV.74 
K· FIE 1 D 3,0,8 ( unused) SPDRV.75 

6 <m(lCI'o> III@FC FIE LD 3,8,8 · FlInct ion code SPDRV.76 
() IIIFC$DAT EQUALS U Dnta he<lder SPDRV.77 

6 <macro> III@IICS FIELD 14 .Header checksum SPDRV.78 
6 <macro> III@HB1 F lEI 0 5,U,8 · Heade r b loci, size ( 1 s t byte) SPDRV.79 
6 <mac r'o> 11I@IIB2 f I F 1 D 5,8,8 .lIeader block size (2nd byte) SPDRV.80 
6 <mClC ro> 11I@IIB3 FIElt) 6,0,8 .HeClder block size ( 3 r'd byte) SPDRV.81 
6 <mac ro> III@DBl F IUD 6,8,8 · Da ta block size ( 1 s t byte) SPDRV.82 
6 <macl'o> III@DB2 fiELD 7,0,8 · Da t£1 block size (2nd byte) SPDRV.83 
6 <rn£1C r'o~ IH@DB3 fiELD 7,8,8 · Da ta block size ( 3 I'd byte) SPDRV.84 

* fiELD 8, * · Fu I I word of ones SPDRV.85 
* FIELD 12, * · F u I I word of ze ros SPDRV.86 
* FIELD 16, * .Di£1g. bit p£1ttern ( ful I word) SPDRV.87 
·H· FIELD 2!l, * .lIeClder block checksum (fu I I word SPDRV.88 

SPDRV.89 
hll() DDB@L F EQUALS D' 3811 . Dummy d£1tCl block length (wo rds) SPDRV.90 

SPDRV.91 
-Ii. SPDRV.92 
* AI'F@DHV WOHD USAGE IN DRIVEH-OPEN REQUEST SPDRV.93 
·It SPDRV.94 

SPDRV.95 
6 <rnrlc 1'0> APf@XB flftD ?8, (), 1 · Ext r£1-buffe r fl£1g SPDRV.96 

SPDRV.97 
* SPDRV.98 
-Ii. LAYOUr or APDRV HORD RET URNED IN F-PACKET: SPDRV.99 
* SPDRV.100 



ISP[)I\V 
OverlilY ISf'[)RY 

6 
6 
6 
6 

6 
10 

13 

15 

61 

65 

66 
73 

74 
101 

102 
107 

llU 
115 

116 
1?3 

121l 
131 

<mncro> 
<mac fO> 

<macro> 
<mac "0> 

010000 02 1l1l35 
<macl'o> 

<macro> 

<mClcro> 

<mac ro> 

072101 

<macro> 
072125 

<macro> 
07212 /l 

<mClcro> 
072116 

<macr()~' 

(172110 

<-mac 1'0> 

072102 

<mac 1"1» 
0723 1t 1 

APF@fC 
API@IIZ 
APf@OZ 
APF@DL 

lOP APML 2.1(05/15/87) 07/U6/87 11:56:45 Page 783 
Block: ISPDRY Qualifier: ISPDRY (5) 

F I EL f) 28 
fiELD 29 
FIELD 30 
FIELD 31 

* * INITIALIZE 
* 
R!END = 0 
GET R!CHN,UC@CHN,R!TBL 

iI· 

* f'1A I N LOOP: 
* 
$UNTIL (R!END # 0) 

WAlCII R!TBL+UC@SDR@P,R!CMD 

$IF (R!CMO = UC$OPN) 

R = DOOPN 

$ELSEIF (R!CMD UC$CLS) 
R = DOCLS 

$ELSEIF (R!CMO UC$HD) 
R -= 0010 

$ELSE.IF (R!CMD lJC$RDL) 
R = DOlO 

$rLSEIF (H!CMD lJC$WR T) 
R -. 0010 

$rLSElf ( H!Cf-1D UC$WRTL) 
R = DOlO 

$EL.SElf (H!CMD >= UC$DRY) 
R = DODHY 

.Function code from I ink header 

.Header size in words 

.Data size in words (upper) 

.Data size in words (lower) 

.GET NEXT COMMAND FROM SHELL 

.OPEN COMMAND 
.»»> 0 

.CLOSE COMMAND 

. READ COf'lMAND 

.READ-LAST COMMAND 

.WHITE COMNAND 

.WRITE-LAST COMNAND 

.DRIVER COMMAND 

SPDRV.l0l 
SPDRV.l02 
SPDRV.l03 
SPDRV.104 
SPDRV.l05 
SPDRV.l06 
SPDRV.l07 
SPDRV.l08 
SPDRV.l09 
SPDRV.l10 
SPDRV.lll 
SPDRV.112 
SPDRV.113 
SPDRV.114 
SPDRV.115 
SPDRV.116 
SPDRY.117 
SPDRV.118 
SPDRV.119 
SPDRV.120 
SPDRV.121 
SPDRV.122 

$IF 
SPDRV.123 
SPDRV.124 
SPDRV.125 
SPDRV.126 
SPDRV.127 
SPDRV.128 
SPDRV.129 
SPDRV.130 
SPDRV.131 
SPDRV.132 
SPDRV.133 
SPDRV.134 
SPDRV.135 
SPDRV.136 
SPDRY.137 
SPDRV.138 
SPDRV.139 
SPDRV.140 
SPDRV.141 



1:-; 1'1 11;" 
OOl'1 1 ;l:' 1:-; f' 

132 
13:3 

13') 

135 

157 
160 

<macro> 
010!)113 (1;'I,iI3? 

<rnClc I'a> 

<mac I'a" 

<mac I'll> 
<m<1C ro> 

'f)P APr'IL 2.1(()5/15/81) Ul/U6/8711:56: 115 Page 781t 
B I DC k: I S PDRV Qua I i fie r: I S PDRV ( 6 ) 

$fLSE 
H!USI 

$ENDIF 

IE$FCN 
.ELSE ILLEGAL COMMAND 

.««< 0 

SIGNAL R!lBL+UC@DSR@P,R!UST .RETURN STATUS TO SHELL 

$lNDTIL 
T[R~l 

I SPDRV. 1 LI2 
ISPDRV.143 
I SPDBV. 144 
I SPDRV. 1/15 
ISPDRV.146 

$END I F 
I SPDRV. 1L17 
I SPDRV. 1/18 
I SPDRV. 149 
ISPDRV.150 
I SPDRV. 151 
I SPDRV. 152 



ISPDHV 
DOOPN - F XECUTE DR I VER 0 PEN COI'H-1ANfJ 

166 

166 010000 0241n2 
170 <macro> 
175 <macro> 
203 <macro> 
210 010000 O;?ll/d 7 
212 02 1111110 
213 0244 111 
214 024 lt42 
215 02 lt4 115 

216 072 lt}O 

217 00100(1 

lOP APML 2.1(U~/15/87) 07/06/87 11:56:1~5 Page 785 
Bloc k: IS PDRV Qua I if i e r: IS PDRV ( 7 ) 

*********************~************************************************* 

* * * filE DOOPN ROUTINE EXECUTES THE DHIVER OPEN FUNCTION FOR ISP * 
* CHANNELS. * 
* * * LJOOPN SEIS THE UC@XHF FLAG ACCORLJING TO TilE SPECIFICATION IN THE * 
.~ REQUEST. WHEN rillS BIT IS SEf, THE SHELL WILL MAINTAIN DOUBLE * 
* BUFFERS DURING UC$RD AND UC$WRT REQUESTS, TO ALLOW OVERLAP OF I/O * 
* W 11 H SHELL AND DB I VER EXECUT ION. * 
* * 
***********~*********************************************************** 

DOOPN * 
R!LJST = UC$CMPT .ASSUME NO ERRORS 
GET H!%Wl,UC@REQ,R TBL .ADDRESS OF REQUEST PACKET 
GEf R!%W2,APF@XB,R %Wl . 1 IF 2-BUFFER I/O DESIRED 
PU f R!%W2.UC@XBF,R TBL .SET EXTRA-BUFFER FLAG 
R!L1U 0 .CLEAR 1ST DATA LENGTH 
R!L1L A 
R!L2U A .CLEAR 2ND DATA LENGTH 
R!L2L A 
R! ft--l0 A .CLEAR TIMEOUT PENDING 

R = CLEAR .CLEAR THE CHANNEL 

EXIT 

SPDRV.154 
SPDRV.155 
SPDRV.156 
SPDRV.157 
SPDRV.158 
SPDRV.159 
SPDRV.160 
SPDRV.161 
SPDRV.162 
SPDRV.163 
SPDRV.164 
SPDRV.165 
SPDRV.166 
SPDRV.167 
SPDRV.168 
SPDRV.169 
SPDRV.170 
SPDRV.l71 
SPDRV.172 

ISPDRV.173 
I SPDRV. 174 
I SPDRV. 175 
I SPDRV. 176 
ISPDRV.177 
I SPDRV. 178 
ISPDRV.179 
I SPDRV. 180 



I SI'[)f\V 
DOC[ S - ~ '< I ,DR I VER Cl OSf COr·HV\~m 

?211 
?;~() U 1 UOO() ()2 1,113;' 
Z") LL 010001 n;'III,Jf') 
?211 nn100(l 

********************~*****, 

* 

lOP APr." 2.1(U~/15/al) Uf/U6/87 11:?6:ll~ 
B I DC k: I S PDRV Qua I i fie r: I S PDRV 

c***************************************** 
* * lllE DOeLS ROUTINE EXECUTES THE DRIVER CLOSE FUNCTION FOR ISP 

* CHANNELS. 
* 
* 
-M-

*********************************************************************** 

nOeLS * 
[{!US[ 
R!END 
EXIT 

UCSCMP-r 
1 

.SET SIATUS REI URN 

.TERMINATE ACTIVITY 

Page 786 
(8 ) 

I SPDRV. 182 
I SPDRV. 183 
I SPDRV. 18LI 
ISPDRV.185 
I SPDRV. 186 
ISPDRV.187 
I SPDRV. 188 
ISPDRV.189 
I SPDRV. 190 
I SPDRV. 191 
I SPDRV. 192 



I S I'[>!\V 
DOl () - ~ ",FClllf READ AND \-m 111 COnl·IANDS 

225 
225 <nlClcro> 
232 020423 lU?122 

23LI 
23 11 010002 (12 11111;' 
2)6 <mac ro> 
2 113 .07223~ 
21111 <mac 1'0" 

?~)n <mac ro> 

2')7 <IIl(lcro> 
31) 1 <mClc r'o> 
3115 01nOOl 0211111? 

lOP APr-1L 2. 1( 05/15/87) 07 /U6/8 7 11: 56: 45 Page 787 
Bloc k: IS PDRV Qua I i fie r: IS PDRV ( 9 ) 

*********************************************************************** 
* * 
~ rilE 0010 ROUllNE EXECUTES READ ,READ-LAST, WRITE AND WRITE-LAST * 
* COMr-IANDS FOR I SP CHANNELS. * 
.~ * * ONE OF lWO MAIN LOOPS IS USED, DEPENDING ON WHETHER THE ucSXBr * 
* FLAG IS SEl (XIO) OR NOT (10). XBF INDICATES TIIAT THE SHELL HAS * 
* A SfCOND LOCAI_ I/O BUFFER. AND CAN GIVE THE DRIVER A SECOND REQUEST * 
* I Mr-IEO I A I ELY. A SIGNAL W I Til R! UST = UC$NOOP AFT ER THE FIRST UCSRD * 
* OR UC$WRl REQUEST ALLOWS THE SHELL TO DO THIS. * 
.~ * 
* THE TWO LOOPS CONIAIN HIE SAME BASIC STEPS, BUT IN DIFFERENT ORDER: * 
* * 
* XIO 10 * 
* ---------------------------- ---------------------------- * 
* R = SIARTIO .START I/O R SlARllO . START I/O * 
* * 
* SIGNAL .RETURN STATUS R WAlllO .WAIT DONE * 
* OF LASl REQ. * 
* * 
* WAlCH .PREFETCH NEXT SIGNAL .RETURN STAlUS * 
* REQUEST OF THIS REQ. * 
* * 
* R = WAIIIO .WAIT DONE WATCH .GET NEXT REQ. * 
.~ * 
*********************************************************************** 

0010 * 
GEl R!%Wl,UC@XBF,R!TBL 
P = SIO, R!%W1 = 0 

.1 IF DOING 2-BUFFER I/O 

. IF SINGLE-BUFFER I/O 

XI 0 .~ 

R!llSI := UCSNOOP .FIRST REPLY STATUS 
SUNlit (H!USr = UCSCNPT) OR (R!UST >= UCSERR) 

R = STAHIIO .START UP DEVICE 
Sir (R!USI < UCSfRR) . IF NO ERROR YET 

.»»> 0 
SIF (R!CMD :7 UC$HD) OR (R!CMD = UCSWRT) . IF NOHE 10 COME 

.»»> 1 
SIGNAl R! IAI +llC@OSH@P,R!UST 
WAICII H!IBL+llC@SDR@P,H!CMO 
B!US1 = UCSCONT . 

I SPDRV. 19 LI 
ISPDRV.195 
ISPDRV.196 
ISPDRV.197 
ISPDRV.198 
ISPDRV.199 
ISPDRV.200 
SPDRV.201 
SPDRV.202 
SPDRV.203 
SPDRV.204 
SPDRV.205 
SPDRV.206 
SPDRV.207 
SPDRV.208 
SPDRV.209 
SPDRV.210 
SPDRV.211 
SPDRV.212 
SPDRV.213 
SPDRV.214 
SPDRV.215 
SPDRV.216 
SPDRV.217 
SPDRV.218 
SPDRV.219 
SPDRV.220 
SPDRV.221 
SPDRV.222 
SPDRV.223 
SPDRV.224 
SPDRV.225 
SPDRV.226 
SPDRV.227 
SPDRV.228 
SPDRV.229 

SIF 
ISPDRV.230 

SIF 
ISPDRV.231 
ISPDRV.232 
ISPDRV.233 



, Sf'lll\\' 
')() , () - I > I C' fAD AND \11\"1 COr1r-lI\NDS 

,)"-, <macro> 
)')0 () 1(JOO() ();>I,IIL' 

3')2 <iliac "0-" 

3 ')2 n723,)U 
.) r) 3 <mac rll> 

)' " , :JJ <lIlac,-o" 
3 r)/I nOl0('(' 

'1 r:: c ,) _):J 

3')5 <m~cro" 

364 01UOOl ()?/I/')~) 
366 <macro> 
3 (i I 0100UU I)?I,II )? 

)/1 <rna C 1'0> 

3 71 0721011 
) I? (J201132 (' 1) (llill 1 (1()()(l2 

001000 
316 072321t 
377 (J20432 () 1)(l111 11l?()()2 

00100U 
11113 <lilac ro> 
It ~-'') <rna c '0'> 

1171 o 71111~ 

SIO 

lOP Al't'll 2.1(U~)/15/87) 07/1l6/8f 11:56: 11') Page 788 
Block: ISPOfW Qualifier-: ISPDfW (10) 

SFLS[ 
fU US I - lJCSCMPT 

SENDIF 

n ~ WA I rio 
SENDIF 

SlNLJTIL 
EXIT 

* 
Sir (R!CMO = lJcSno) OR (R!CMD 

R!lJSI 
SELSE 

H!lJST 
SENDIF 

lJCSCONT 

lJCSCt-1PT 

R =- STAn rio 
EXIT, R!USl >= lJCSERR 

R = WAITIO 
EXIT. R!lJST # lJCSCONT 

SIGNAl R!lHl+lJC@DSR@P,R!UST 
WAlCH R!lBL+lJC@SDR@P,R!CMD 
P = S 10 

.El:SE THIS IS LAST I/O 

.COMPLETE IF NO ERRORS 

.««< 1 
.WAIT FOR INTERRlJPT ON CHANNEL 

.««< 0 

lJCSWRT) . IF MORE TO COME 
.»»> 0 

.««< 0 

.EXIT IF I/O ALL DONE 

I SPDRV. 2311 
ISPDRV.23,) 
ISPDRV.236 

SENDIF 
ISPDRV.237 
ISPDRV.238 

SENDIF 
ISPDRV.239 
I SPDRV. 2/10 
I SPDRV. 21t 1 
I SPDRV. 2/12 
ISPDRV.243 

SIF 
I SPDRV. 2lt4 
I SPDRV. 211') 
ISPDRV.246 
I SPDRV. 2lt 7 

SENDIF 
I SPDRV. 2118 
I SPDRV. 2119 

ISPDRV.250 
ISPDRV.251 

ISPDRV.252 
ISPDRV.253 
I SPDRV. 25 11 
ISPDRV.255 



IS.,DH'I 
f)ODRV - f.XECU fE DR I VER REqlJfSl S 

It 72 
It 72 
117 11 

010U l13 02 L11t3? 
001000 

lOP APt-1L 2.1(U~/15/81) 
Block: I SPDRV 

07/06/87 11:56:45 
QUCl I i fie r: I S PDHV 

*********************************************************************** 
* * * THE DODRV ROIJTINE EXECUTES DRIVER REQUE..ST FUNCTIONS. 
* * NO DRIVER FUNCl IONS ARE IMPLEMENTED AT AT THIS TIME. 
* 

* 
it-

* 
* 

*********************************************************************** 

DODRV -I( 

R!UST 
EXIT 

IE$FCN .NO DRIVER FUNCTIONS DEFINED 

Page 789 
( 1 1 ) 

ISPDRV.257 
ISPDRV.258 
ISPDRV.259 
ISPDRV.260 
ISPDRV.261 
ISPDRV.262 
ISPDRV.263 
ISPDRV.264 
ISPDRV.265 
ISPDRV.266 
ISPDRV.267 



I:") l'IH(V 
S U 1m 0 UTI N f ~ 

L~ 7') 

II 7 ') 020 111.5 1 ()?()I~ 1 

1111 02Ul~36 () ')II(){)t I 

501 17100n 
,)t12 <mflcro> 

511 072135 
I) 12 07002') 
') H <mClcro> 

';13 <tn,1 c ro', 
r)2 11 027 1t l l5 
')?5 fl2()1~ I~~} 1 (1/ () 3 1 

'l> APHL 2.1(()~/15/81) 01/U6/8711:56: 11') Page 790 
Bloc k : I S PORV Qua I i r i e r: I S PDRV ( 12 ) 

***************************~.***************************************** 

* * 
* SlAin 10 * 
* * * lHIS SUl1lWllllNE IS RESPONSIBLE FOJ{ SJAHTING lllE CIIANNEL ON THE 
* NEX r BLOCK or I/O. I T ALSO HOLDS 0 I SCONNECT ON ALL BUT THE LAST 
* BlOCK OF A SERifS OF OUTPUTS. 
* * ENIRY CONDITIONS: 
* * LJC@SDB 
* UC@SDZ 
* R!CHN 
* I<! Cr,tD 
* * EX 11 : 
* 

I/O BUrFEI< ADDRESS FOR THIS I/O. 
NlJl-lBER 01 BYTES TO TRANSFER. 
CHANNEL NUt-18ER 
UCSRD, UCSWRT, UCSRDL, 01< UCSWRTL 

* LJC@SDB = II 
* UD@SDZ = 1I 
* CHANNEL BUSY, 01< 
* R!LJST = IESLEN (l11IS INDICATES A BUG IN THE SHELL, AND SIIOULD 
* NEVER OCCUR.) 
.H-

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

*********************************************************************** 

S 1 AH I 10 * 
P = SlAHTI02, R!TMO 0 · I r NO TIMEOUT PENDING 

B = R!CIIN 
IOB:11 .READ CHANNEL STATUS FLAGS 
SIF ( n # A & 0 1 100UOO) · IF SEQ ERR FLAG 

.»»> 0 
R - CLEAR .00 I/O MASTER CLEAR 
P .- STARlI02 

SfNDIF 
.««< 0 

PAUSL .DtLAY ONE -, ENTH 
f{! JHO -:: R! HIO - 1 
p::- SI AH rio. f{! I HO # n · TRY AGAIN UNTIL TIME IS UP 

SPDRV.269 
SPDRV.270 
SPDRV. 271 
SPDRV.272 
SPDRV.273 
SPDRV. 2711 
SPDRV.275 
SPDRV.276 
SPDRV.277 
SPDRV.278 
SPDRV.279 
SPDRV.280 
SPDRV.281 
SPDRV.282 
SPDRV.283 
SPDRV.284 
SPDRV.285 
SPDRV.286 
SPDRV.287 
SPDRV.288 
SPDRV.289 
SPDRV.290 
SPDRV.291 
SPDRV.292 
SPDRV.293 
SPDRV.294 
SPDRV.295 
SPDRV.296 
SPDRV.297 
SPDRV.298 
SPDRV.299 
SPDRV.300 
SPDRV.301 

SIF 
ISPDRV.302 
ISPDRV.303 
ISPDRV.304 

SENDIF 
ISPDRV.305 
I SPDRV. 306 
ISPDRV.307 
ISPDRV.308 



ISP[)HV 
SlJfHWlJllNfS 

r;27 <mac 1'0> 
~dL. 01004U 021.113? 
1)36 0010nO 

537 
537 010000 021~111.5 

5111 <macro> 
51.6 <mac I~O> 
551 <mac 1'0> 
556 <mac ro> 
563 <macro> 

')70 <macro> 

573 020436 0540()() 
575 160000 
516 163000 
577 166000 
600 <mac ro> 
607 <mac 1'0> 

613 014000 /OO10()() 
615 164000 
616 <mac ro> 
623 010000 
624 164000 
625 <metcro> 

625 0201134 CHlllnn 1 
627 162000 
630 020433 
631 161000 
632 <macro> 
6 /12 <macro> 
6113 010011/1 02 /1113? 
6115 <lilac "0> 

(ill rj 0010()() 

lOP APML 2.1(05/15/87) 07/06/87 11:56:45 Page 791 
Block: ISPDRV Qua I ifier: ISPDRV (13) 

GfT R!TMO,UC@TMO,R!TBL 
R!UST = IE$TMO 
EXIT 

STARTI02 * 
R! 1 MO = 0 

GEl R!BUf,UC@SDB,R!TBL 
$PUNTlr (R!BUr = 0) 
STORE O,UC@SDB,R!TBL 
GET R!SIZ,UC@SDZ,R!TBL 
STORE O,UC@SDZ,R!TBL 

$IF (R!SIZ # 0) 

B = R!CHN 
10B:0 
IOB:3 
IOB:6 
STORE O,UC@IRT,R!TBL 
$Ir (R!CMD = UC$WRT) 

A = 0 1 1000 
IOB:4 

$ELSEIF (R!CMD 
A = 0 
lOB: II 

$ENDIF 

UC$WRTL) 

A = R!SIZ > BYT$PAR 
IOB:2 
A = R!BUF 
lOB: 1 
STORE 1,lJC@IPN,R!TBL 

$ELS[ 
TU US T = I [$ LEN 

$ENDIF 

EX I r 

.KEEP TIMEour PENDING 

.TIMEOUT ERROR CODE 

.CLEAR TIMEOUT PENDING 

.BUfFER ADDRESS 

.SHELL DIDN'T SUPPLY A BUFFER 

.DATA LENGTH 

· IF LENGTH NONZERO 
.»»> 0 

.CLEAR CHANNEL 

.CLEAR INTERRUPT ENABLE 

.CLEAR INTERRUPT RETURNED FLAG 
· IF WRITE, NOT LAST 

.SET HOLD-DISCONNECT 

.ELSE IF WRITE LAST 

.»»> 

.CLEAR HOLD-DISCONNECT 

· I/O PARCEL COUNT 
.ENTER PARCEL COUNT 
.BUFFER ADDRESS 

.««< 

.START UP THE CHANNEL 

.SET INTERRUPT PENDING 

.ELSE ZERO-LENGTH TRANSFER 

.SET LENGTH ERROR STATUS 

.««< 0 

SPDRV.309 
SPDRV.310 
SPDRV.311 
SPDRV.312 
SPDRV.313 
SPDRV.314 
SPDRV.315 
SPDRV.316 
SPDRV.317 
SPDRV.318 
SPDRV.319 
SPDRV.320 
SPDRV.321 
SPDRV.322 

$IF 
ISPDRV.323 
ISPDRV.324 
ISPDRV.325 
ISPDRV.326 
ISPDRV.327 
ISPDRV.328 

$IF 
ISPDRV.329 
ISPDRV.330 
ISPDRV.331 
ISPDRV.332 
ISPDRV.333 
ISPDRV.334 

$ENDIF 
ISPDRV.335 
ISPDRV.336 
ISPDRV.337 
ISPDRV.338 
ISPDRV.339 
I SPDRV. 3110 
I SPDRV. 341 
I SPDRV. 342 

$ENDIF 
I SPDRV. 3113 
I SPDRV. 344 



I ;, 1'1) Ii \: 
SlIfHWlI' I Nf S 

6 /16 

6/16 020436 () I) 'I () () () 

6 r)0 <0I.1C 1'0" 

6':;7 <mac r'o> 
662 02()436 (II) II I lOti 

6(i l l <IIlClcro> 

()(}II <mac "0> 

() l3 160UI)U 
6711 163000 
C>75 o 1111lUn / () I~ I)()()( I 

677 1640UO 
1 (II) 010012 
(I) 1 <mac 1'0:' 
1 ()? 013001 
71) 3 <mllc ro> 
1011 02()1136 ()r)lllillil 

1110 Ul000() 
1 I I 7 1611 ()(J() 
11 () 16U{)()(l 
ill 16 3tJ()I) 
7 12 01002 11 
11.1 <·macro> 
1111 0130nl 
115 <fl\clCr'u> 
716 <lillie roo> 

"'P APt-1L 2.1(U~/I~/87) U7/06/87 11:~6:11~ Page 792 
Block: ISPDRV Qualifier: ISPDRV (14) 

***********~***************. .***************************************** 
* * 
* CLEAR * 
* * 
.~ ClEA" SE NDS AN I/O MAST ER CLEAR ON AN OUT PUT CHANNEL * 
* * * If IIIIS CHANNIL IS AN INPUT CHANNEL, WE USE THE CO-CHANNEL NUMBER * 
~ AS litE CHANNEL 10 DO THE MASTER CLEAR ON. TilE CO-CHANNEL NUI-1BER * 
* OF AN INf'Uf CHANNEL IS THE OUTPUT CHANNEL TO THE SAt-1E FEI DEVICE. * 
* * 
*********************************************************************** 

ClEAH 1+ 

B ::;: H!CHN 
SIF (0 c:: B & 1) 

GET H!CHN,UC@CCN,R!IBL 
B ~ R!CHN 

SEND IF 

SIF(l=B&l) 

10B:0 
IOB:3 
A = 0'110000 
IOB:4 
A cc 0' III 
SUNlll A=() 

A :=. A-l 
SENDll! 
B :=. R!CIIN 
A .'~ U 
1013; 'I 
IOB:() 
1013:3 
A ~ 0'2U 
SUN I II A () 

A c: A-1 
SEND)ll 

$FNDIF 

· CHANNEL NUI-1BER 
• IF INPUT CHANNEL 

.»»> 0 
.GET CO-CHANNEL NUMBER 

««< 0 
• IF OUfPur CHANNEL 

.»»> 0 
.CLEAR CHANNEL DONE & BUSY 
.CLEAR PARITY ERROR FLAGS 
· I/O MASTER CLEAR 

.HOLD MC UP A BIT 

.RfSTO"E B AFTER KERNEL CALL 
· CLf AR CHANNEL COMt-1AND 

.CLEAR DONE AND BUSY BITS 

.CLEAR ERROH FLAGS 

.WAIT FOH MC TO SETTLE 

I SPDRY. 3/16 
I SPORY. 3/17 
I SPDRY. 348 
I SPDRY. 349 
I SPDRY. 350 
I SPDRY. 351 
I SPDRY. 352 
I SPDRY. 353 
I SPDRY. 354 
I SPDRY. 355 
I SPDRY. 356 
ISPDRY.357 
I SPDRY. 358 
I SPDRY. 359 
I SPDRY. 360 
ISPDRY.361 
I SPDRY. 362 

SIF 
I SPDRY. 363 
I SPDRY. 364 
I SPDRY. 365 

SEND I F 
I SPDRY. 366 

SIF 
SPDRY. 367 
SPDRY.368 
SPDRY.369 
SPDRY.370 
SPDRY.371 
SPDRY.372 
SPDRY.373 
SPDRY.374 
SPDRY.375 
SPDRY. 376 
SPDRY.377 
SPDRY.378 
SPDRY. 379 
SPDRY.380 
SPDRY.381 
SPDRY.382 
SPDRY.383 
SPDRY.384 



ISPllHV 
SUIHWlJ TINES 

716 

721 

<macl'o> 

001000 
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GET R!CHN,UC@CHN,R!TBL 

EXIT 

Block: ISPDRV Qual ifier: ISPDRV (15) 

.««< 0 
.RESTORE CHANNEL NUMBER 

$ENDIF 
ISPDRV.385 
ISPDRV.386 
ISPDRV.387 
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Block: ISPDRV Qualifier: ISPDRV (16) 

************M************~ 

* * HAITIO 

* * HAITIO DOES? THINGS: 
M 

8***************************************** 
* 
* 
* 
* 
* 

-Ii 1. HAlT FOR filL CURRENT I/O TO COMPLETE OR TINE OUT. 

* * 2. PIWC[SS IIlr CCJrolPLETION or I/O, COMPUTING THE AMOUNT OF DATA 
* SEN! OR RECEIVED, CHECKING FOR ERRORS, AND CHECI<ING FOR THE 
* END OF A BlOCI<. 

* 
M ENTRY CONDITIONS: 
M 

* 
* 
* 
* 
* 
* 
* 
* 

* UC@IRf 1 I F THE I<ERNEL HAS RECE I VED AN I NTERHUPT AFTEI< I/O WAS * 
* SlAHTED. TillS MAY HAPPEN DURING EXECUTION OF WAITIO. * 
* * 
* R!CHN CIIANNEL NIH~BER. * 
* 
* R!BUr BFGINNING ADORESS OF I/O BLOCK. 

* * lIC@1 BF -- CHANNEL ADDRESS AT T I ME OF INTERRUPT (SET BY KERNEL). 
-M 

* R!L1U,R!L1L 

* 
LENGTH or BLOCK CURRENTLY BEING READ (WORDS), 
ZEHO IF UNKNOWN. 

* 
M R!L2U,R!L2L =- LENGIH OF NEXT BLOCK TO READ (WOHDS), 
* ZERO IF UNKNOHN. 

* * EXIT CONDITIONS: 

* * R!UST 

* 
* 
* 

IESIMO IF NO INfERRUPT IS RECEIVED. 
IE$HWE IF HARDWARE EHROR ON INPUT CHANNEL. 
1[$CMPf If ENTIRE BLOCK READ ON INPUT CHANNEL. 

* UC@[)Sl - At-l0UNT Of l)AfA fRANSFERRED (BYTES). 

* * R!L1U,L1L,L2U,L2L UPDATED. 

* 
-M 

M PHOBUJ.1S: 

* 

* 
* 
* 
* 
* 
* 
* 
-M 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SPDRV.389 
SPDRV.390 
SPDRV.391 
SPDRV.392 
SPDRV.393 
SPDRV.39 11 
SPDRV.395 
SPDRV.396 
SPDRV. 397 
SPDRV.398 
SPDRV.399 
SPDRV.400 
SPDRV .I~O 1 
SPDRV.lJ02 
SPDRV.II(J3 
SPDRV.II04 
SPDRV.II05 
SPORV.II()6 
SPDRV.II07 
SPDRV.II08 
SPDRV.II09 
SPDRV .1110 
SPDRV.411 
SPDRV.412 
SPDRV.413 
SPDRV.I\14 
SPDRV.415 
SPDRV.416 
SPDRV.1117 
SPDRV.418 
SPDRV.1119 
SPDRV.1120 
SPDRV.1121 
SPDRV.I122 
SPDRV .1\23 
SPDRV.1124 
SPDRV.I\25 
SPDRV.1126 
SPDRV.1127 
SPORV.1128 
SPDRV.1129 
SPDRV.430 
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SlJBROlJ I I NES 

722 
I?? 

72LI 
7211 

(11 ()O()(J O?ljlj/j/j 

O?O436 IJ')II(lIJI) 
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B I DC k: IS PDRV Qua I i fie r: IS PDRV ( 17 ) 

* 1. IT IS POSSIBLE fOR HIE I<.ERNEL TO TIME OUT THE TPUSII AFTER 
* I/O HAS ACl UAL L Y BEGUN, BUT BE rORE AN I NT ERRU PT liAS BEEN RECE I VED. 
* I F WE CLEARED TilE CHANNEL ON SUCH A TIMEOUT, I T WOULD BE D I FF I CULT 
* 10 RlCOV[I~, SINCr THE OTHER SlUE WOULD SEE AN INTERRUPTED TRANS-
* tvll SS I ON, NO I A TIMEOUT. FOR Till S REASON, WA IT 10 CHECKS FOR I/O 
* I N PROGRESS AF1 ER A T I r.,EOUT, AND WA I TS ANOTIIER 100 MSEC I F THE 
* I/O liAS STARIEO. HilS IS At-1PLE TIME FOR ANY I/O TO COMPLETE, SO 
* IF THIS SECOND INTERVAL EXPIRES, WE THEN RETURN A TIME-OUT 
* STA1US CODE. 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* * * 2. ISP TRANSMISSION BLOCKS ARE VARIABLE-LENGTH. THIS MEANS THAT * 
* IQM ISSUES A READ FOR A MAXIMUM-LENGTH BLOCK, AND EkpECTS ISPDRV TO * 
* F I CURE OUT 1I0H LONG THE BLOCK ACTUALLY IS. I F THE BLOCK HAPPENS TO * 
* BE AN EXACT HUI TIPLE OF THE LOCAL BUFFER SIZE, THERE IS NO WAY TO * 
* DETERf'1INE fROM HARDWARE WHEN THE DISCONNECr AT THE END OF HIE BLOCK * 
* II A S A R IU V ED, SIN C E I T COl N C IDE S WIT II T" E I NT ERR U PTA T Til E END 0 F * 
* THE LOCAL I/O BUFFER. THEREFORE THE DRIVER HAS TO BE SMART ENOUGH * 
* TO DO TilE FOLLOWING THINGS: * 
* * * A. KNOH WHE fliER THE CURRENT I NPUT BLOCK I S A HEADEr~ BLOCK OR A * 
* OAf A BLOCK (THESE GENERALLY COME IN ALTERNATING SEQUENCE). * 
* * * B. CAPTURE fHE HEADER LENG1H AND DATA LENGTH FIELDS FROM HEADER * 
* RLOCI(S AS TIIFY ARE RECE I VED (I F THE CHECKSUM I S CORRECT). * 
* * * C. RETURN UCSCMPl S r ATUS IN R! UST (END OF BLOCK) WHEN TIlE AMOUNT * 
* or DATA RECEIVED EQUALS WHAT IS EXPECTED ACCORDING TO THESE * 
* LENGTHS. * 
* * * IHERE IS AN IMPLICIT ASSUMPTION IN THIS PROCESSING THAT IQM WILL * 
* ALWAYS ISSUE READS FOR MULTIPLES OF 8 BYTES. * 
* * *********************************************************************** 

WAITIO * 
R! 102 -:: () .CLEAR 2ND T I f-IEOUT FLAG 

* WAil Ion AN I NT rl~Rupr ON Ilt[ CIIANNEL: 

WAITI02 H-

B -:: R!CIIN 

SPDRV.431 
SPDRV. LI32 
SPDRV.433 
SPDRV.434 
SPDRV.435 
SPDRV. Lt36 
SPDRV.437 
SPDRV. Ll38 
SPDRV. Lt39 
SPDRV.4 110 
SPDRV. I,Ll 1 
SPDRV. L1I12 
SPDRV.4 113 
SPDRV.ll44 
SPDRV.I,Ll5 
SPDRV.il l l6 
SPDRV. LI'I 7 
SPDRV . LII~8 
SPDRV.449 
SPDRV.450 
SPDRV.LI51 
SPDRV.452 
SPDRV.453 
SPDRV. LI54 
SPDRV.455 
SPDRV. LI56 
SPDRV.457 
SPDRV.458 
SPDRV .1~59 
SPDRV. LI60 
SPDRV.461 
SPDRV.462 
SPDRV. L,63 
SPDRV.464 
SPDRV.465 
SPDRV. L,66 
SPDRV.467 
SPDRV.468 
SPDRV. LI69 
SPDRV. LI70 
SPDRV. L01 
SPDRV.472 
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~;I'fqWI) I I Nt S 

(,- 00200u ()(l(I()()() 

130 <mCl C 1'0> 

737 <rnClC 1'0" 

7113 <macl'o> 
746 020444 !l21111 ;->11 
750 <macro> 

753 <macro> 
16n <mac 10> 

1 f, () 167000 

(61 <mClC r'o> 

1()1)() 00200U ()U( )UlI(J 

10()2 0201136 (J')IJ(I(I() 

lLH)4 <macro> 
1() 1 3 <mClC ro> 

W16 <rn<lc n,> 

1fI21 17UOOU 
1n?2 <rnClcro> 

1 u2'j 01 O(lU 1 112L11141, 
W27 071103 
W30 <m(~c 1'0> 

1() '3 () <rnClc 1'0' 

1 I) 3U 160()[)() 
1 (t3 1 1630llU 
lil32 1660[)U 
1 (113 <1I1C1C n,' 

1(1112 <nlClC r'(» 
1 ()II 7 <m;:Ic ro:' 

1lJ47 OU30()U 
1(1')() n 1 O()llf) f)?I,I,'L' 

lOP AI'HL 2.1(()~/15/87) UI/U6/87 11:56:11~ Page 796 
U I oc k: I S PDFW Qua I i fie r: I S PDRV ( 18 ) 

I - 0 
G~l H!%Wl,lJC@IIH,R!lUI 
S I I (H ! %W 1 ~ 0) 

ADLJHLSS H!%Hl,UC@IWQ,R!rBL 
R!%W2= [{!T02 
Sir (R! %\-12 = 0) 

GEl R!%W2,UC@TMO,R!TBL 
SFNDIF 

1013:7 

rpUSH R!%Wl,R!%W2 

I=-O 
B = R!CIIN 
GET R!%Wl,UC@IRT,R!TBL 
SIF (R!%Wl = 0) 

S I f (R! 102 = 0) 

10B:l() 
SIF (A # R!BUF) 

R! 102 = 1 
P -= WAITI02 

SEND IF 

SENDIF 

IOB:O 
1013:3 
IOB:6 
SIF(l c B&l) 

eEl H! IHO,LJC@lt'10,R!TBL 
$rNDIF 

I 1 
R! LJ S r -c I [S 1 f'10 

.1 I r IN 1 ERHUP r ALHEADY HAPPENED 
· I F NO I NTERRUPT YET 

.»»> 0 

· I/O WAIT QUEUE AOLJRESS 
· = 1 I F 2ND TIMEOUT ON T II I S I/O 
· IF NOT 2ND TIMEOUT 

.»»> 
USE DEFAULr TIMEOUT 

.««< 1 
.ENABLE INTERRUPTS ON CHANNEL 

.SUSPEND UNTIL INTERRUP1 

.CIIANNEL NUMBER 

.CHECK INTERRupr RETURNED FLAG 
· I F NO I NTfRRUP1 YET 

.»»> 
· IFF I RST TIMEOUT 

.»»> 2 
.READ CHANNEL ADDRESS 
· IF I/O HAS STARTED 

.»»> 3 
.SET 2ND TIMEOUT FLAG 
.WAIT 100 MSEC MORE 

.««< 3 
.CHANNEL HAS TIMED OUT: 

.CLEAR CHANNEL 

.DISAOtE INTERIWPTS 
· I r OUTPU r CHANNEL 

.««< 2 

.»»> 2 
SET 1 IMEOUT PENDING 

.««< 2 

.SE1 TIMEOUT ERROR CODE 

ISPDRV.473 
I SPDRV. LIlli 
I SPDRV .1175 

S IF 
I SPDRV .1176 
I SPDRV .1177 
I SPDRV. LI78 
I SPDRV. Itl9 

SIF 
I SPDRV .1180 
ISPDRV.481 

S~~ND I F 
I SPLJRV .L182 
I SPDRV. LI83 
IS PDRV .11811 
ISPDRV.485 
ISPDRV.486 
I SPDRV .1187 
I SPDRV. 1188 
I SPDRV. LI89 

Sir 
ISPDRV.49U 

SIF 
ISPDRV.LI91 
I SPDRV .1492 

SIF 
I SPDRV. LI93 
I SPDRV. LI94 
I SPDRV. 495 

SEND I F 
I SPDRV. LI96 

SEND I F 
I SPDRV. LI97 
ISPDRV.498 
I SPDRV. 499 
ISPDRV.500 

SIF 
ISPDRV.501 
I SPDRV. 502 

SENDIF 
I SPDRV. 503 
I S PDRV . 501, 



ISl'lll\V 
SUBIWlJ r I NFS 

1052 
1053 

1053 

1 U">3 

1054 
1061 
1()66 
lU70 
1072 
1077 

11 UII 

1 113 
1120 

1130 
1132 
1 13 14 
1136 
1137 

1137 

001000 
<macro> 

<mac "0> 

003000 

<mac "a> 
<macro> 

020443 
005001 

<mac ro> 
020443 
010000 

<macro> 

<macro> 
<mac ro> 

010000 
010000 
010041 
001000 

<macro> 

<mac 1'0> 

07204 1t 
<mac ro> 

023'd 3 
02't 1t l 13 

0231d4 101003 
0("11132 

02 111137 
02LII,140 
0211'132 

lOP APML 2.1(U~/15/81) U7/U6/87 11:56:45 Page 797 
Block: ISPDRV Qualifier: ISPDRV (19) 

EX IT 
SENDIF 

SENDlf 

I = 1 

.RETURN TO CALLER 

.««< 

.««< 0 

* RETURN NUMBER OF BYTES SENT OR RECEIVED: 

PUI R!BUF,UC@DSB,R!TBl 
GET R!TLB,UC@IBF,R!TBL 
A = R!TlB - R!BUF 
R!lLB = A < BYTSPAR 

.RETURN BUFFER 

.CHANNEL BUFFER ADDRESS 

. PARCELS OF DATA TRANSFERRED 

.CONVERT PARCELS TO BYTES 

.RETURN DATA LENGTH PUT R!lLB,UC@DSZ,R!TBl 
R!UST = UCSCMPT, R!TlB < R!SIZ .COMPLETE IF SHORT I/O 

* CHECI\ fOH HARDWARE ERRORS ON INPUT CHANNEL: 

SIF (0 = R!CHN & 1) 

GET R!%Wl,UC@IST,R!TBL 
Sif (0 # R!%Wl & 0'77777) 

R!lIU 
R!lIL 
R!UST 
EXIT 

SENDIF 

o 
o 
I ESIIWE 

. IF INPUT CHANNEL 

.GET CHANNEL STATUS 

. IF HARDWARE ERROR 

.»»> 0 

.»»> 1 

.««< 1 

* IF LINK HEADER EXPECTED, EXAMINE IT FOR DATA LENGTHS: 

Sir (R!L1U = 0) AND (R!L1L = 0) 

R :- GEl L 
SLNDIF 

.»»> 1 
.GET HEADER AND DATA LENGTHS 

.««< 

* SEr COMPLElE STATUS IF ENTIRE BLOCK HAS BEEN READ: 

ISPDRV.505 
ISPDRV.506 

SENDIF 
ISPDRV.507 
ISPDRV.508 

SENDIF 
ISPDRV.509 
ISPDRV.510 
I SPDRV. 511 
ISPDRV.512 
ISPDRV.513 
ISPDRV.514 
ISPDRV.515 
ISPDRV.516 
ISPDRV.517 
ISPDRV.518 

ISPDRV.519 
ISPDRV.520 
ISPDRV.521 
ISPDRV.522 

SIF 
ISPDRV.523 
ISPDRV.524 
ISPDRV.525 

SIF 
ISPDRV.526 
ISPDRV.527 
ISPDRV.528 
ISPDRV.529 
ISPDRV.530 

SENDIF 
ISPDRV.531 
ISPDRV.532 
ISPDRV.533 
ISPDRV.534 

SIF 
ISPDRV.535 
ISPDRV.536 

SENDIF 
ISPDRV.537 
ISPDRV.538 



I ;;l'lJ/\V 
StllqWtJ I I NI ~ 

11 116 <mClcro-" 

1 I') 1 020443 n 1 ?(lO7 n()11003 
024423 

1155 <mac ro" 
1 1 (i () <m~c 1'0> 

1110 020111H) lU?(lU? Oll10Ull 
1113 02U431 1 ()?(l!l? Onl()OO 
1176 <mClC 1'0> 

1 1 76 <mClcro" 

1116 0100UU ()2111~32 

12UO 020LI41 02 111131 
12U2 0204112 (l2 1,1,11(1 
12u4 010000 02111~1'1 
12(16 0100nn n21,1,1,2 

121 () <mClcro> 

1?1() n01C1UO 

lOP Af'r-1L 2. 1 (()~I 1 ~j/81 ) U 1106/81 11: ~6: 115 Page 198 
Block: ISPDRV Qualifier: ISPDRV (20) 

$Ir (R!USr # UC$c~pr) . IF NOT ALREADY COMPLETE 
.»»> 

R! %Hl :-:: R! TLB + 7 > BYT$WRD '. CONVERT BYTES TO WORDS 

DSUB R!L1U,R!L1L,R!%W1 
$IF (A # 0) 

EX IT, R! Ll L # 0 
EX I r, R! L 1 U # 0 

$ENDlf 

$ENDIF 

R!lJST 
R!LllJ 
R!L1L 
R!L2lJ 
R! L2L 

$ENDIF 

EX IT 

lJC$CMPT 
R!L2U 
R! L2L 
U 
o 

.SUBTRACT FROM TOTAL DATA LENGTH 

. IF NO UNDERFLOW 
.»»> 2 

.EXIT IF MORE DATA TO READ 

.««< 2 

.««< 
.SEf TRANSFER COMPLEIE 
.SET NEXT DATA LENGTH 

.CLEAR 2ND DATA LENGTH 

.««< 0 

ISPDRV.539 
I SPDRV. 5110 

$IF 
ISPDRV.541 

I SPDRV. 5112 
I SPDRV. 5113 

$IF 
I SPDRV. 51111 
ISPDRV.545 
I SPDRV .5116 

$END I F 
I SPDRV .5 117 

$ENDIF 
ISPDRV.548 
I SPDRV. 5119 
ISPDRV.550 
ISPDRV.551 
ISPDRV.552 
ISPDRV.553 
I SPDRV. 5511 

$END I F 
ISPDRV.555 



IS l'IlI, \' 
SIJlqlOlJ r I NrS 

lOP APML 2.1(05/15/87) 07/116/87 11:56:1~5 Page 799 
Block: ISPDRV Qualifier: ISPDRV (21) 

*********************************************************************** 
* * 
* GETL * 
* * * GETL EXAI'lINES A BLOCK JUST READ FROM THE CHANNEL. TIllS BLOCK IS * 
* EXPECTED TO BE AN ISP HEADER BLOCK, THE fiRST 24 PARCELS OF WHICH * 
* IS A LINK PROTOCOL HEADER. THE HEADER CONTAINS THE LENGTH IN BITS * 
* OF THE HEADER BLOCK AND THE DATA BLOCK THAT MAY FOLLOW. GETL GETS * 
* THESE LENGTHS AND CONVERTS THEM TO THE EXPECTED TRANSMISSION * 
* LENGTHS I N WORDS OF THE CURRENT AND NEXT BLOCKS ON THE CHANNEL. * 
* * * ENTRY CONDITIONS: * 
* * * R!BUF = ADDRESS OF BLOCK TO EXAMINE. * 
* * 
II- EX IT: * 
* * R!L1U, R!L1L 

* 
LENGTH I N WORDS OF TIlE CURRENT BLOCI, ON TIlE CHANNEL * 

* 
* 
* 

IF IT IS A HEADER BLOCK WITH VALID CHECKSUM, OTHER- * 
WISE L1U, L1L, L2U AND L2L ARE ALL RETURNED ZERO. * 

-14. R!L2U, R!L2L = LENGTH IN WORDS OF TIlE DATA BLOCK TO FOLLOW, IF ONE 
-14. I S EXPECTED, OTHERWI SE L2U = L2L = O. 
* * T HERE I S NO A TT EHPT TO ENSURE THAT WHAT IS RECE I VED I S ACTUALLY AN 
* ISf> IHADER BLOCK. IT ONLY HAS TO HAVE A 16-BIT CHECKSUI-1 OF ZERO 
* OVU< 11Il.. FIRS T 214 PARCELS. TIlE MOST LIKELY NON-HEADER WITH SUCH A 
* CHE.CI\SlJM IS 214 PAHCELS OF ZEHO, WH I CH RESULT IN L 1 U AND L 1 L BE I NG 
* RElU({NED 'vi I TIl ZERO. TI-I I S CAUSES WA I T I 0 lO CIIECK FOR A HEADER 
* AGAIN IN THE NEXT BUfFER-FULL -- EVENlUALLY IT WILL FIND ONE., AND 
* UNTIL THERE IS AN ERROR ON THE CHANNEL, EVERYTHING WILL BE IN 
* SYNCH. TIlE DH I VER I S NOT RESPONS I BLE F OR DEl ECT I NG PROTOCOL 
* [RHORS -- THERE IS EXTENSIVE CHECKING IN IQM FOR ALL OF THESE. 
* GE r I I S ONLY EXPEC 1 ED TO WORK CORRECTLY I F THERE ARE NO ERRORS IN 
* IIARD\--IAIU OR PIWIOCOL. 
.H-

... ON cor'lPlJlAllON or IIIE BLOCK LENGIHS: 
* * AU BLOCI\S ARF A r~ IN IWIM OF ?t, PARCELS LONG (IH@LE AND DDB@LE). 
* TIIU{[ AHE rwo TYPES Of LINI\ IIEADEBS, DISTINGUISIIED BY TIlE fUNCTION 
-14 CO[)E (11I@re): IU.SIT AND DAT A. THERE I S ALWAYS A DA fA BLOCK AFTER 
* A DAIA HEADER, AND NEVER ONE AFTER A RESET. THE DATA BLOCK LENGTH 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SPDRV.557 
SPORV.558 
SPDRV.559 
SPDRV.560 
SPDRV.561 
SPDRV.562 
SPDRV.563 
SPDRV.564 
SPDRV.565 
SPDRV.566 
SPDRV.567 
SPDRV.568 
SPDRV.569 
SPDRV.570 
SPDRV.571 
SPDRV.572 
SPDRV.573 
SPDRV. 5 7L~ 
SPDRV.575 
SPDRV.576 
SPDRV.577 
SPDRV.578 
SPDRV.579 
SPDRV.580 
SPDRV.581 
SPDRV.582 
SPDRV.583 
SPDRV.584 
SPDRV.585 
SPDRV.586 
SPDRV.587 
SPDRV.588 
SPDRV.589 
SPDRV.590 
SPDRV.591 
SPDRV.592 
SPDRV.593 
SPDRV.591, 

SPDRV.595 
SPDRV.596 
SPDRV.597 
SPDRV.598 



IS I'[mv 
StlRIWU I I NI S 

1211 
1 {~ 1 1 
1213 
1214 
1215 

I;! 16 
1220 
122~' 
12211 
1226 
123U 
12 113 
1?1!11 
1 ?115 
1;)116 

0100UU (1?1!1!)! 

021111110 
02 11441 
021111112 

1I1UOOU (12 111!23 
01003() (121,i,?11 
1I20433 (1?111!?') 

<mClC r'o> 
030 1125 O?IIII?(i 

<lnClC 10', 

026 1,25 
0271124 

<mac 1'0' 

O?O1123 1(1;)111);> (lI) Ifj(l(j 

<m(lC 1'0> 
OH)(I1() ()(I')()!)1 fl;>l,ill(j 

''''f> AI't-1L 2,l(U~/15/81) 01/0(j/8/11:56:/I') Page 800 
Block: ISPDRV Qualifier: ISPDRV (22) 

* IN IHE IILAUER t-1AY BE LESS ",AN DDB@LE, SINCE IT INDICATES TilE 
* NlJ/·H3fH 01 VAliD 131 rs IN TilE BLOCk, NOI THE LENGTH. THE HEADER 
* BLOCk l ENG Til FIELD CON r A I NS HIE NUMBER OF VAll D BIT S FOLLOW I NG 
* THE LINK HEADER (2 11 PARCELS), NOT INCLUDING IT. 

* * SO, rilE IH~AD[ R BL OCK LENGTH IN worws IS DER I VED FROM TilE LENGTII 
* FIELD 1I1@IIB(1,2,3): 
'II

'II

-II, 
L ENGIH = (11I@IIB+63 )/64 + 6: 

* HIE DA fA BLOCK lENG Til IS: 

* 
* 
* 

LENGTH = MIN(6,(IH@DB+63)/6I,) 

* 
-II' 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

***************11-******************************************************* 

GETL * 
R!LllJ 0 
R!L1L A 
R!L21J A 
R!L2L A 

* 
II- CHECKSUM THE HEADER 
* 

R! %Wl = 0 
R!%W2 -= IH@IE 
R!%H3 = R!BUF 
$UNfIL (R!%\/2 :c: 0) 

R ! %\-14 = (R! 1.,w 3 ) 
XOR R!%Wl,R!%W4,R!%Wl 
R!%W3 = R!%W3 + 1 
R!%W2 = R!%W2 - 1 

$ENDT I L 
EXIT, R!%Wl 1/ 0 

.CLEAR 1ST DATA LENGTH 

.CLEAR 2ND DATA LENGTH 

· CHECkSUM ACCUt-1lJLATOR 
. PARCEL COUNTER 
.BUFFER ADDRESS 

· FORM TIlE CHECKSUM 

· EX I T I F BAD CHECKSUt-l 

* 
* 
* 

VALIDATE HEADER FIELDS 

GEl R! %Wl, III@HL I, R! BUF . HEAD[f{ tENG Til FIELD 
EX II, R! %Wl 1/ I H@LE < BYT$PAR . I F NOT 118 BYTES 

ISPDRV.599 
ISPDRV.6()O 
ISPDRV.601 
ISPDHV.602 
ISPDRV.6U3 
I S PDRV . 6()I, 
ISPDRV.60') 
ISPDRV.606 
ISPDRV.607 
ISPDRV.6U8 
ISPDRV.609 

SPDRV. 010 
SPDRV.611 
SPDRV.612 
SPDRV.613 
SPDRV.614 
SPDRV.615 
SPDRV.616 
SPDRV.617 
SPDRV.618 
SPDRV.619 
SPDRV.62D 
SPDRV.621 
SPDRV.622 
SPDRV.623 
SPDRV.62I, 
SPDRV.625 
SPDRV.626 
SPDHV.627 
SPDRV.628 
SPDRV.629 
SPDRV.630 
SPDRV.631 
SPDRV.632 
SPDRV.633 
SPDRV.634 
SPDRV.635 
SPDHV.636 
SPDRV.637 
SPDRV.638 
SPDRV.639 
SPDRV.640 



I SI'ORV 
SlIf3FWIJ I 1m s 

1266 
1 271~ 
1 3U 1 

13(14 
1312 
1320 
1326 
1330 

1 3 31~ 

13 110 

1351 

1356 

1362 
1367 

1314 
111(12 
11110 
11116 
1112!l 

1113 f 

020423 0231110 lO?002 
001000 

<macro> 
<macro> 

02042 11 1 ()2UO? nu 1 000 

<macro> 
<macro> 
<mac ro> 

010077 025 LI25 
020425 OOIj() 1 () ()2211211 
024 /1211 
0201124 Un l4n 1 n ()22LI? 3 
02 111123 
0201125 004006 01 10113 
0211440 
020 /1211 011377 On5002 
0221140 02LIIIIIO 
020423 011U77 (J()51l12 
022440 024L1 11( I 
020423 n()Lj(I()6 ()11UU3 
0211437 

<mac ro> 
<rnClC ro> 

<mac ro> 
<macro> 
<mac ro> 

020423 O?;>II?il 
<mcl(~ 10> 

010077 ()2~)11?'.> 
020425 0(111) 1 (I O??iI211 
02 1111211 
020 /12 11 (HIIII 1111 ()??II? 3 
024423 

rnm C I'!» 

lOP APr-1L 2.1(O~)/15/87) 07/06/87 11:56:45 Page 801 
Block: ISPORV Qual ifier: ISPDRV (23) 

GLT R!%H2, IH@FC,R!BUF 
PUT R!%H2,APF@FC,R!%Hl 
EXIT, R!%H2 # 0 

-1+ 

.GET LINK HEADER FUNCTION CODE 

.SAVE FUNCTION CODE IN REQUEST 

.SKIP THE REST IF NOT DATA 

-1+ GET THE DATA LENGTHS AND CONVERT TO WORDS 
-1+ 

GEl R!%Wl, IIf@HB1,R!BlJF 
GEl R!%H2,11I@11B2,R!BUF 
GET R!%W3, III@lfB3,R!BUF 
R!%W3 R!%W3 + 0'77 
R!%W2 R!%W3 > 0'8 + R!%W2 

R!%Wl 

R! L1 L 

R!%W2 > 0'8 + R!%Wl 

R!%H3 > 6 & 0'3 

.HEADER BLOCK LENGTH (3 BYTES) 

.ROUND UP TO WORD MULTIPLE 

.CONVERT BITS TO WORDS 

R! L1 L 

R! L1 L 

R!%H2 & 0'377 < 2 + R!L1L 

R!%Wl & 0'77 < 0'10 + R!L1L 

R!LllJ R! %Wl > 6 & 3 

GlT R!%Wl,UC@REQ,R!TBL 
PUT R!L1L,APF@HZ,R!%Wl 

.REQUESl PACKET ADDRESS 

.STORE HEADER LENGTH IN REQUEST 

GET R!%Hl, III@DB1,R!BUF .DATA BLOCK LENGTH (3 BYTES) 
GET R!%W2, III@DB2,R!BLJF 
GET R!%W3, IH@DB3,R!BUF 
A = R!%Wl + R!%W2 
Sif (A # Il) OR (R!%W3 >= DDB@LE) . IF 6 WORDS OF DATA OR MORE 

R!%W3 
R!%'t/2 

H!%Hl 

SELSL 

.»»> 0 
R!%H3 + 0'77 .ROUND UP TO FULL HaRD OF DATA 
R!%H3 > 0'8 + R!%H2 

R!%H2 > 0'8 + R!%Hl 

.ELSE LESS TitAN 6 WORDS 

SPDRV.641 
SPDRV.6112 
SPDRV.6113 
SPDRV.6114 
SPDRV.6115 
SPDRV.646 
SPDRV.6117 
SPDRV.6 118 
SPDRV.649 
SPDRV.650 
SPDRV.651 
SPDRV.652 
SPDRV.653 
SPDRV.654 

ISPDRV.655 

ISPDRV.656 

ISPDRV.657 

ISPDRV.658 

ISPDRV.659 

ISPDRV.660 
ISPDRV.661 
ISPDRV.662 
ISPDRV.663 
ISPDRV.664 
ISPDRV.665 
ISPDRV.666 
ISPDRV.667 

SIF 
ISPDRV.668 
ISPDRV.669 

ISPDRV.670 

ISPDRV.671 



I S POI{\' 
SlIBHOllllNIS 

111/1 \I 010611Ll (l;' 1I11 ;") 
11~IQ 0201125 (InIH)l(1 (l~)1111?4 

111115 <1n<lC ro" 

11111 f) 020 ll?5 (JUIH II )() Oil ()U3 
024 1111;! 

111,)1 0201121-1 ()113/7 ()n f)()()? 

0221142 0211/111~) 

14')6 020423 U111)l7 UI) f)() 1 2 
022 11/,2 U2 11l111? 

11163 U20423 ()()11I)(l6 I) 11 Oll3 
()2 l14 l11 

11167 <lilac ro> 
111711 <macro> 
1501 <mac r'o-" 

15(16 0010()(j 

'('P APt'lL 2.1(()5/15/81) (H/06/81 11:')6: 115 Page 802 
Block: ISPDHV QlIalifier: ISPDRV (24) 

H!%\-I3 DDB@LE 
H!%W2 R!%W3 > 0'8 

$[ NO IF 

R! l 2l H ! %W 3 > 6 & 0' 3 

.MAKE DATA LENGTH 6 WORDS 

««< 0 
.CONVERT BllS TO WORDS 

H!L2l 

R!L?L 

R!L2lJ 

R!%W? & 0'377 < 2 + R!L2L 

R!%Wl & 0'77 < 0'10 + R!L2L 

R!%W1 > 6 & 3 

GE 1 H ?[,w1, UC@REQ, R TBL 
pur H L2U,AI'F@DZ,R %W1 
pur R L2L,APF@DL,R %W1 

EXIT 

END 

.REQUEST PACKET ADDRESS 

.SlORE HEADER LENGTH IN REQUEST 

ISPDRV.672 
ISPDRV.673 
I SPDRV. 6711 

$ENOIF 
ISPDRV.675 

ISPDRV.676 

ISPDRV.677 

ISPDRV.678 

ISPDRV.679 
ISPDRV.680 
ISPDRV.681 
ISPDRV.682 
ISPDRV.683 
I S PDRV . 68 11 
ISPDRV.685 
ISPDRV.686 
ISPDRV.687 



ISI'[)IW lOP Al'r-lL 2.1(05/15/87) 07/06/87 11:56:45 Page 803 
(25) 

ox %ACIIVF 5:20 [) ') 20 9:41 D 9: I~ 1 10:26 D 10:26 18: 15 D 18: 15 
OX %13 1 : I~ D 18 I~ B 
OX ~,E\ 5:20 D 5 20 6: 8 D 6: 8 6: 11 D 6: 11 9:40 D 9:40 

9: I~ 1 [) 9 41 10:25 D 10:25 10:26 D 10:26 12:39 D 12:39 
18: 15 D 18 15 

10 %Gl3lNUr·, $APfEXT 2: 11 F 2 11 
1100 %l;BLREG $APIEXf 2: 11 

OX %PUNT 13 : 9 D 13 : 9 
20 ADQRU2N $APTEXT 5:20 5:20 F 9: 111 9 til 'F 10 26 10 26 F 18 15 18 15 F 
13 AD@RCQlP $APfEXl 5:20 F 5:20 9:41 F 9 t~ 1 10 26 F 10 26 18 15 F 18 15 
0 ADG'RCG'S $APTEXl 5:20 5:20 F 9: 111 9 41 F 10 26 10 26 F 18 15 18 15 F 
1 BYf$PAH $APTEXT 13: 30 19: 14 22:42 
3 BYT$}mD $APTEXT 20: I. 

7 F$I'/\USr $APTEXT 12:39 
2 F$POP $APTEXl 6: 8 9:40 10:25 
1 F$PLJSH $APTEXT 5:20 9:41 10:26 
3 F$TlHH $APrEXT 6: 11 

11 F$IPUSH $APTEXT 18: 15 
0 FS$PRI $APTEXT 5:20 9: til 10:26 
OX O$ISPDnV 1 : 'I D 1 : 4 

17 OVCNtJr.1Cm $APTEXT 1 : 4 
1 OV@TYI'@N $AP'rEXT 1 : 4 
0 PI$HUH $APTEXI 13 : 9 

11 SIICFST@N $APTEXT 1 : II 

7 sr'lil'NllHi.'lN $APTEXT 1 : 4 
4 LJCSCLS $APTEXl 5:26 
0 UC$CHYI $API EXT 7: 15 8: 9 9:34 10: 2 10: 16 19: 16 20: 3 20: 15 
1 UC$CONI $APTEXT 9: 112 10: 1L~ 10:23 

tlO llcSor<v $APTEXT 5: 111 
110 UCSEf\l~ $APTEXT 4: 2 9: 34 9:37 10:20 

2 lIe$rwop $APTEXT 9:33 
3 tJC$OI'N $APTEXT 5:23 
5 tJCSI\[) SAPIEXl 5:29 9: 39 10: 13 
6 llcSrWI $APleXT 5:32 -, lJc$\ml $APIEXl 5:35 9:39 10: 13 13:22 

10 llC$\,ml L SAPTfX r 5:38 13:25 
377 lJCC'CCrI('f.! SAPrEXf 111: 19 

10 IJCQccrK~N Sr.PT EX r 111: 19 
II tJCG'CCrlC!P SM) r EXl 111: 19 F 

10 lJCGlCCrlCS $APIEXl 1 'I: 19 14 19 r 
1() tJCCCllfH2N SAP I EX r 5: 12 5 12 r 15 : 2 15 : 2 F 
n LJ COC II r 1(:11' SAP I EXT 5: 12 r 15 2 F 



I SI'IJlW '''P Al'r~L 2.1(0')/1')/87) 07/06/87 11:')6:4') Page 804 
(26) 

() 1I0}t:IINc'S $APIlxr r) : I;Z 5: 12 b. 2 15: 2 F 
2u llUmSB,O\N $APIEXI 19: 11 F 
3 '( lIU~(lS(~()I) $Al'l EXI 19: 11 f 19: 11 
n llC('[)SB,)S $API[XI 19: 11 r 

311 tJCi}()SI~l"f' $APTEXl 6: 8 9: ilO 10:2') 
?O tJClo:'(lS/()N $AP 1 EXT 19: 1') F 
110 lJCl)(lSf(ilP $APTEXT 19: 15 f 19: 15 

0 lJl\~l()SlG'S $AP1EXr 19: 15 F 
20 lIC<::,) 181 ON $APTEXf 19: 12 19: 12 f 
5() LJCC' 1131 (21' $APTEXf 19: 12 f 19: 12 

tl tWO I B F (}S $APIEXT 19: 12 19: 12 f 
1 LJet) I PrJl~rl $AplEXr 13: 31~ F 
1 LJCO I n~e'N $AP1EXl 13: 311 F 13: 311 

116 lJet] I PtlOP $APTEXT 13: 311 f 13: 311 
u LJU} I pr~c:)s $APTEXT 13: 31~ f 13: 311 
1 lIC)} 11\ 10fl $APT[XI 13:20 f 18: 2 18: 19 
1 11(\:'/ H I el'~ $AP1EXI 13:2() F 18: 2 18 : 2 F 18 19 18 19 F 

116 lICl~ I H 1(;'1' $Ap I E X I 13:2() F 13:20 18: 2 F 18 2 18 19 F 18: 19 
1 lICQI H.I(,·S $APIExr 13:2() F 18: 2 18: 2 F 18 19 18 19 F 

137777 llC(-" I Hl('l;:, $111)1 EXI 13: 2() 
20 lIC(:'IS'I(>r~ $APIEXI 19: 211 19: 211 
117 lJC(-" I S'ICf) $AP rEX f 19: 211 F 19: 2/1 

0 lICC) IS k'S $APTEXT 19: 211 19: 211 F 
411 lICQI\JlK'1' $APIExr 18 : 6 
21l 11('(:'1\ f O!'N $ApfEXT 7: 16 7: 16 F 23:28 23:28 f 21~ 13 211 13 F 
31 tJCOIU q()1' $AI'TEXT 7: 16 F 7: 16 23: 28 F 23:28 211 13 F 211 13 

() lJ(;t}I~[q,,,S $APIEXl 7: 16 7: 16 F 23:28 23:28 F 24 13 24 13 F 
2U UU)SIlU: :ill $ApTEXT 13: 8 13 : 8 f 13: 10 F 
'27 lJCC)S[)(~l)1' $Id) I EXT 13 : 8 F 13: 8 13: 10 F 13: 10 

U UCt}S[)I;'~S $APTEXT 13: 8 13 : 8 r 13: 10 F 
211 lJU)Sllr:l~1' $AI'IEXI 5:2U 9: 111 10:26 
2() lIU':'S!)/~:'N $}\prEXl 13: 11 13: 1 1 13: 12 F 
:w 1l(;()<.;I)/!.lP SAP I [X r 13: 11 F 13: 11 13: 12 F 13: 12 

() llCC:::tJ/f,'S $Id) [ EX T 13: 11 1 3: 1 1 F 13: 12 F 
?(I lJC(:" I 1-10' :'IJ $APIEXT 13: 1 13 : 1 F 18: 10 18: 10 F 18 38 18 38 F 
111 I ICC' 1111 )::'1' $APTLXI 13 : 1 13 : 1 18: 1U 18: 10 18 38 18 38 

() lJn,'rfl()":'; $/d) T [X T 13 : 1 1 3 : 1 18: 10 18: 10 18 38 18 38 F 
2(1 lJC!:';', 13 I d~ $M)IU(I 7: 18 9:29 9:29 r 
1") lIU;'/,I~1 (.ifl $AI'I EXI 7: 18 7: 18 9:29 F 9:29 

() LID "H! i'S $/1 P T LX I I: 18 9:29 9:29 F 

s,rW()1 ()tJAI Iliff{ IS ISP()HV 
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Qua Ii fier: ISPDRV (27 ) 

SCONSI 1 3 : 1 () 0 13: 10 F 13: 12 0 13: 12 F 13:20 D 13:20 F 13: 34 0 13:34 F 
13:34 

45 SNExr 4 : 2 D 4: 2 It: 3 4: 3 D 4 : 11 4 : 4 0 11 : 5 4: 5 D 
4: 6 4: 6 D 

446 SREGOHG 2: 11 0 2: 11 F 2: 12 2: 12 D 2: 13 2: 13 0 2: 14 2: 14 0 
2: 15 2: 15 D 2: 16 2: 16 D 2: 16 F 2: 17 2: 17 0 2: 18 
2: 18 0 2: 19 2: 19 0 2:20 2:20 D 2:21 2:21 0 2:22 
2:22 0 2:22 F 2:23 2:23 D 2:24 2:24 0 2:25 2:25 0 
2:26 2:26 D 2:27 2:27 D 2:27 F 2:28 2:28 0 2:28 F 
2:29 2:29 D 2: 30 2:30 D 2: 31 2: 31 0 2: 32 2: 32 0 
2:33 2:33 0 2: 34 2:34 D 2:35 2:35 0 2:36 2: 36 0 
2:37 2: 37 0 2:38 2:38 D 2:39 2:39 0 2:40 2:40 0 
2:41 2: 1,1 0 2:41 F 5:20 5:20 F 6: 8 6: 11 9:40 
9:41 9: 111 F 10:25 10:26 10:26 F 12:39 12:39 F 18: 15 

18: 15 F 
1 %NP 1 : 4 2:28 D 

430 %P 1 : 4 2:27 D 2:28 5:20 F 5:20 9:41 F 9:41 10:26 F 
10: 26 12:39 F 12:39 18: 15 F 18: 15 

410 %Sl 2: 11 2: 12 D 5:20 7: 16 7: 17 7: 18 9:29 9:41 
10:26 12:34 13: 1 13 : 8 13: 10 13: 11 13: 12 13:20 
13:34 14: 18 14:2~ 18 : 2 18: 10 18: 15 18: 19 18:37 
18: 38 19: 11 19: 12 19: 15 19:22 19:24 19:26 22:41 
22:42 23: 1 23 : 4 23: 5 23:12 23: 13 23: 14 23:28 
23:29 23:31 23:32 23:33 24:13 24: 14 24: 15 

411 %S2 2: 11 2: 13 D 
412 %S3 2: 11 2: 111 D 
413 %S4 2: 11 2: 15 0 
414 %S5 2: 11 2: 16 D 
415 % T 1 2: 17 D 5:20 6: 8 9:40 9: ,,1 10:25 10:26 22: 32 
416 %12 2: 18 D 
417 %13 2: 19 D 20: 6 
420 %T4 2:20 D 
421 % IS 2:21 [) 

422 %T6 2:22 D 
423 X.\/1 2:23 D 7 16 7 17 9:29 9:30 18 : 2 18: 4 18: 6 

18: 15 18 19 18 21 19:24 19:26 20: 4 20: 6 22:27 
22:32 22 36 22 ,,1 22:42 23: 5 23: 12 23: 18 23 :24 
23:26 23 28 23 29 23:31 23:34 23:40 24: 9 24:11 
211: 13 211 14 24 15 

1121, %'rI2 2: 2'4 D 7 1 7 7 18 18 : 7 18 : 9 18: 10 18: 15 22:28 
22:30 22 311 23 4 23 : 5 23: 6 23: 13 23: 16 23: 18 
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Qua I i fie I': ISPDHV (28) 

23: 2;? 23 32 2_ t 23 38 23 II () 21~ 2 24 7 
1125 ',;)n 2:25 () 22 29 22: 31 22 33 23 1/1 23 15 23 16 23: 20 

23:33 23 36 23:37 23 38 211 1 24 2 21~ 5 
426 ~,\III 2:26 D 22 31 22:32 
1~27 %\/') 2:27 D 

20 A f' I C[J l (\r~ 5: 5 D 2 11: 15 F 
37 APIC[)! Of> 5: 5 D 2 11: 15 F 24:15 

0 A r I QD[c:)S 5: 5 0 2 11: 15 F 
20 A I' I @[)l~}N 5 : 'I 0 2 11: 111 F 
36 API c;'[)LOP 5: II 0 2 11: 111 F 21~: 14 

0 Af'f@DIQS 5: 4 0 2
'
1: 1/1 F 

2U API QI CON 5: 2 0 23 : 5 F 
31~ A PFel COP 5: 2 D 23 : 5 F 23: 5 

0 APFCIC(~S 5: 2 0 23 : 5 F 
20 APIOll10N 5: 3 D 23:29 F 
35 APIQHLCP 5: 3 D 23: 29 F 23:29 

U A f' I (11Ilt:1S 5: 3 0 23:29 F 
1 /I,PI0;·<[;(lr·1 ll: 38 0 II: 38 
1 APfQ~,[\(~N I~ : 38 D 7: 17 7: 1 I F 

31~ API C>-BCP II: 38 D 7: 17 F 7: 17 
0 A P I G1XB(}S II: 38 D 7: 17 7: 17 F 

77777 A I' f ("-:g(y,< 4:38 D 
1133 BUI 2: 31 D 13: 8 13 : 9 13 32 18 26 19 11 19 13 22 29 

22:41 23 : 4 23: 12 23 13 23 14 23 31 23 32 23 33 
436 CIIN 2:34 D 5: 12 12: 31 13 16 14 16 14 19 III 20 14 33 

15 : 2 17: 112 18: 18 19 22 
646 CU~Ar\ 7:25 12:35 14: 14 D 
431 enD 2:29 D 5:20 5:23 5:26 5:29 5:32 5:35 5: 38 

5: 111 9: 39 9:41 10: 13 10:26 13:22 13:25 
60U [)[)[)I,IU II: 32 D 23: 36 24: 1 
220 DOCLS 5:27 8: 8 D 
1172 [){)DIW 5: 1/2 11 : 9 D 
225 DOlO 5:3() 5:33 5:36 5:39 9:28 D 
166 DOOPN 5: 211 7: 13 D 
1/35 [ND 2:33 [) 5: 11 5: 18 8: 10 

1211 C[ I L 19:38 22:17 D 
112 I [$(; If II: 4 [) 

113 1[$1 Ul 'I: 5 [) 6 3 11 : 10 
I~ 1 I LSm/1 'I: 3 [) 19 29 
I1I1 I [SL Erl I,: 6 () 13 36 
II! , I LS I !-II) II: 2 0 13 2 18: 112 

317 III("DB 1 (.>t" II: 211 [) II ?II 23:31 
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Qua Ii fie r: ISPDRV (29) 

10 111l='IJB lQN Il: 211 D 23 31 
6 IIICDB I@P II: 211 0 23 31 F 23:31 

10 III()DB WS 4:24 [) 23 31 23:31 
1 77400 III(ilDB 1@>{ II: 211 [) 

377 1110Df);2(1'Il II: 25 [) II 25 
10 11tG'IJB?O)N II: 25 D 23 32 23:32 F 

7 IItQ()I1:'OP II: 25 [) 23 32 F 23:32 
U IItCDI:3~'@S 4: 2') [) 23 32 23:32 

377 IIt@DI32CYX II: 25 [) 

377 11t@[)1:33Qf·l ll: 26 0 4 26 23:33 
10 IHG'DB3@N II: 26 0 23 33 

7 1I(\[)B3@P II: 26 0 23 33 F 23:33 
10 ItQDf~3@S II: 26 0 23 33 23:33 F 

177400 1I@[)B3(~>( ll: 26 0 
377 II@FC@I·l 4: 18 0 4 18 23 : II 

10 II@FCCN II: 18 0 23 II 

3 H@FC@P ll: 18 0 23 II F 23 : II 

10 IIGreG'S II: 18 [) 23 II 23: II F 
177400 W!fC<c'X II: 18 0 

377 1I@IIB1QH II: 21 0 II 21 
10 IIcm131@N II: 21 [) 23 12 23: 12 F 

5 H@1t111@P 4:21 0 23 12 F 23: 12 
0 1I@ItI3WS II: 21 0 23 12 23: 12 F 

377 1I@IIB1@X 4:21 0 
377 HQIIB201·1 II: 22 0 II 22 23:13 

10 1t@1I1:3?@N II: 22 0 23 13 
5 1I@IIB2@P II: 22 0 23 13 F 23:13 

10 1I011132@S II: 22 0 23 13 23: 13 F 
11740U IIG!IIB2@,'\ II: 22 0 

377 IIQIIB3(~1·1 II: 23 0 II 23 
10 IIQIIB3QN II: 23 D 23 111 23: 111 F 

6 III@IIB 3(~P II: 23 [) 23 111 F .23: 111 
() IIIOII1:33@S II: 23 [) 23 1 II 23: 14 F 

377 IIIClIl33G,><, II: 23 [) 

2C1 III(~IIC SC~N II: 2!l [) 

II IIIC'IICSOP II: 2U 0 
U 11I(;!I1(;<::OS II : 2(} () 

377 11I01t! ICI·' II: 15 [) Il 15 
10 IIK:'lll ION II: 15 () 22 II 1 22: 111 F 

2 111(~IIII@P II: 15 0 22 111 r 22: 111 
(J 11I(}111 I@S II: 15 [) 22 111 22:111 F 

377 I I j( )lIl 1(='>( II: 15 0 



ISI'llIW • (IP Al'r'1L 2.1(0")/15/87) Uf/U6/8? 11: 56: II'.> Page 808 
Qua I if i e r: ISPDRV ( 30) 

~() 1/1:.'11 II: 1? () 22:;..'8 2c. ,? 
l) I HI CSIIA] II: 19 D 

LI'li) 111 2:36 () I: 20 19:28 19:37 20: 6 2U: 9 20: 17 22:19 
23:20 23: 22 23:23 23:24 23:25 23:29 

1137 I III 2:35 IJ 7: 19 19:27 19:37 20: 6 20: 1 () 20: 16 22:18 
23:26 

11112 L?I ?:38 0 1: 2? 20: 11 20: 19 22:21 2 /1: 5 24: 7' 24: 8 
2/1 : 9 2 11: 1 U 211: 15 

4 Ln L ;'lJ 2:37 [) 7:21 20: 16 20: 18 22:20 2 11: 11 21~:11~ 
3,)') SIO 9:3() 10: 11 0 10:27 
113 LI SIZ 2:32 0 13: 11 13: 15 13:30 19: 16 
475 S 1 AI\ I I () 9:35 10: 19 12:27 0 12: Itl 
537 S 1,,'\.1~.1 IO? 12:29 12:36 13 : 5 0 
L~ 30 rfq 2:28 D 5: 12 5:20 6: 8 7: 16 7 18 9 29 9: 40 

9:41 10:25 10:26 13: 1 13: 8 13 10 13 1 1 13: 12 
13:20 13: 31t lLt: 19 15: 2 18 : 2 18 6 18 10 18: 19 
18:38 19: 11 19: 12 19: 15 19:24 23 28 2/1 13 

4
'
13 TIB 2:39 0 19: 12 19: 13 19: 11~ 19: 15 19 16 20 4 

IILI5 I r·ll) 2: 111 0 7:23 12:29 12:40 12: 111 13 1 13 6 18:38 
114 1t 102 2:LHl D 17: 37 18: 7 18:23 18:27 
L13? liS] 2:30 0 6: 3 6: 8 7: 15 8: 9 9 33 9 3 Lt 9 37 

9:40 9: LI2 10: 2 10: 14 10: 16 10 20 10 23 10 25 
11: 10 13 : 2 13: 36 18:42 19: 17 19 29 20 3 20 15 

722 \//\ I I 10 10: 5 10:22 17: 36 D 
72LI \/1\ I 1 I O? 17: I~ 1 D 18:28 
23/1 XIO 9:32 0 
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() <mac 1'0> 
116 
717 

IDlNT TAPELOAD 
Al3S 

lOP APML 2.1(U5/15/81) 07/06/8111:56:48 . Page 809 
( 1 ) 

TAPELOAD.5 
TAPELOAD.6 
TAPELOAD.7 

Cat·n'IENT 'Copyright (C) Cray Research, Inc., 1984' COPYRT.2 
TAPELOAD.9 

************************************************************************TAPELOAD.10 
* *TAPElOAD.11 
* TAP E LOA 0 *TAPELOAD.12 
* *TAPELOAD.13 
* lAPELOAD is ~ stand-alone program 'Which deadstarts the I/O *TAPELOAD.14 
* Subsystem from an expander tape fi Ie. *TAPELOAD.15 
* *TAPELOAD.16 
* TAPELOAD is deadst~rted into the MIOP from the first fi Ie of a *TAPELOAD.17 
* deadstart t.ape (TAPELOAD must be contained in one tape block). *TAPELOAD.18 
* *TAPELOAD.19 
* 1APELOAD s~ves information required by the DMP pr09ram in buffer *TAPELOAD.20 
* memory. The loc~tion is ~n assembly constant (REG$MOSU, REG$MOSL). *TAPELOAD.21 
* This value is p~ssed to D~lP in registers %MOSU and %MOSL. *TAPELOAD.22 
* *TAPELOAD.23 
* TAPELOAD prompts t.he user for the number of the file to be loaded *TAPELOAD.24 
* 'With t.he 'riLE @MTO:' message. The response must be either: *TAPELOAD.25 
* *TAPELOAD.26 
* COlltrol-D - TAPELOAD displays the message 'DEBUG' on the console *TAPELOAD.27 
* ~nd 'Wi I I pass the vallie ON$DBUG to the lo~ded *TAPELOAD.28 
* program in address DEBUG. TAPELOAD 'Wi I I reprompt *TAPELOAD.29 
* 'With the 'FILE @MTO:' message. *TAPELOAD.30 
* *TAPELOAD.31 
* <fi le-rilIm> - TAPELOAD loads tne specifed fi Ie into MIOP local *TAPELOAD.32 
* memory at address 0 and passes control to it. The *TAPELOAD.33 
* records in the loaded fi Ie may be variable length up *TAPELOAD.34 
* 4096 pa rce Is. *TAPELOAD.35 
* *TAPELOAD.36 
* 1APELOAD passes the value XMT$S,TRT to the DMP program in register *TAPELOAD.37 
* %S1RT to indicate that TAPELOAD is the caller. *TAPELOAD.38 
* *TAPELOAD.39 
************************************************************************TAPELOAD.40 

%I>Ufo1l' 
%[)~IP 
%SIRT 

SCRATCH 

RU; I ST ER 
EQUALS 
EQUAlS 

%IO.%T1.%T2.%13 

(%DMP,%STRT,%MOSL,%MOSU) 
$REGORG 
$REGORG 

.FOR DMP 

T APELOAD. L~ 1 
TAPELOAD.42 
TAPELOAD.43 
TAPELOAD.44 

$REG 
$REG 

2 
2 
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( 2) 

72U %~10SL EQUALS $HEGORG $REG 2 
721 %HOSU EQUALS $REGOHG $REG 2 

n <nwc I'()" %[)U~lP fUGISrER ~BASE.SCR1.SCR2.SCH3) .FOR TAPELOAD T APELOAD. 115 
116 BASE EQUALS HEGORG $REG 2 
7 1 1 SeH! EQlIAIS $HEGOHG $REG 2 
7?() SCIQ EQUALS $REGOHG $REG 2 
721 SCR3 EC~UAl S $HEGOHG $REG 2 

(J <ma C 1'0> f{fC; I S IfR ~UBG.FID,CN1.BUr) T APELOAD. 116 
7?2 DBG EQUALS REGORG $REG 2 
1°> LJ FID EQUALS $REGORG $REG 2 
1 c!11 eNl EqUAlS $REGORG $REG 2 
72') BUr EQUALS $HEGORG $REG 2 

() <lilac 1'0> REGISTER ~~lSG. CHAR. CHARS) F APELOAD. 47 
726 ~lSG EQUAlS HEGORG $REG 2 
72 ( CIIAR EqUALS $REGOHG $HEG 2 
73fl CHARS EQUALS $REGORG $REG 2 

n <mrl C 1'0> REGISfER ~Eor.SfAl) 1 APELOAD. 48 
731 EOF [qUAI S R[GOHG $F{EG 2 
732 SlA1 EQUALS $REGORG $HEG 2 

f) <ma(,I'o' REGISTER ~%TU.%Tl,%T2.%T3) T APELOAD. 49 
733 %10 EQUALS HEGORG $HEG 2 
n'l % r1 EqUALS $REGORG $REG 2 
735 %12 EQUALS $HEGORG $REG 2 
716 %13 EQUALS $REGORG $REG 2 

T APELOAD. 50 
EXl DEBUG T APELOAD. 51 

T APELOAD. 52 



1/\f'I\OI\\l - 1<lre dC<ldstalt. \o<ld(), 

0 024717 
1 004020 02',72U 
3 010000 02,,721 
5 020717 03 ,,721 
7 026721 

10 020720 03'1121 
12 026721 
13 05000n n3',721 

15 026721 
16 <macro> 
23 <rna era> 

3() 010000 ()2 11716 

32 

32 026721 
33 <mac ro> 
110 <nwc ro:' 
'16 0111 (lun 1l1)()?(J 11 )11016 

lOP A I'r-1 L 2. 1 ( u 5/ , ') /8 1 ) 07 / U 6/8 7 1 1 : ') 6 : I~ 8 P age 8 1 1 
(3 ) 

TAPELOAD.58 
************************************************************************TAPELOAD.59 
* *TAPELOAD.60 
* Tile initial section of code saves A, C, B, E, the exit stack, *TAPELOAD.61 
* operand registers 700-777 in local memory beginning at lac *TAPELOAD.62 
* zer'o (overwriting the code ther'e), and clears channels 3-l17. *TAPELOAD.63 
.1+ ltlis block of info/'mation is ultimately written to buffer *TAPELOAD.6l, 
* memory for lise by Dt-1P, if required. To minimize the amount *TAPELOAD.6S 
* of information lost, the code is restricted to using operand *TAPELOAD.66 
1+ registers BASE through SCR3. *TAPELOAD.67 
* *TAPELOAD.68 
************************************************************************TAPELOAD.59 

SAVE 

BASEREG 

R! SCR 1 = 
H!SCR2 = 
R!SCR3 = 
(H!SCR3) 
R!SCR3 :::. 
(R!SCR3) 
R!SCR3 = 
(R! SCR3) 

A 
A > D'16 
o 

R!SCH1 
R!SCR3 + 
= R!SCR2 
R!SCR3 + 
= B 

H!SCR3 = R!SCR3 + 
[GL T (( R! SCR3 ) ) 
EPUT 0 

H!BASE = lJ 
BASEREG BASE 

* 
R!SCR3 = R!SCR3 + 1 
EXSGEf ((H!SCH3» 
[INCR 
P = SAVE, A < D'16 

* 
* Clear channels 3 - 47. 
* 

.GET A 

.GET C 

.STARr ADDRESS 

.SAVE A 

. NEXT 

.SAVE C 

.NEXT POSITION 

.SAVE B 

.NE.XT POSITION 

.SAVE E REGISTER 

.SET UP A BASE REGISTER 

.NEXT SAVE LOCATION 

.SAVE EXIT STACK ENTRY 

.LOOP UNflL [NT IRE STACK SAVED 

lAPELOAD.70 
TAPELOAD.71 
TAPELOAD.72 
TAPELOAD.73 
TAPELOAD.74 
TAPELOAD.75 
lAPELOAD.76 
TAPELOAD.77 
TAPELOAD.78 
TAPELOAD.79 
TAPELOAD.80 
TAPELOAD.81 
TAPELOAD.82 
TAPELOAD.83 
TAPELOAD.84 
TAPELOAD.8S 
TAPELOAD.86 
TAPELOAD.87 
TAPELOAD.88 
TAPELOAD.89 
TAPELOAD.90 
TAPELOAD.91 
TAPELOAD.92 
TAPELOAD.93 
TAPELOAD.94 
TAPELOAD.9S 
TAPELOAD.98 
TAPELOAD.99 
TAPELOAD.l00 
TAPELOAD.l0l 



!/\I'II !),\!) - !;q)~ 1{~(l(1St.;IIt: !(LHil'I' 

')1 (ll()()(lj (1')/lll"ll 

1)3 <JllclCrO" 

'j() 16uO(JO 
I) i 16600U 
(lll 05600() 
hI <mClC r'o" 

();' 0107uO 0,)11(11)(1 
(;11 .075716/0()()1?11 

1;'11 <1IIC1cro> 
1 ;)6 (126721 
1 ? i 060 nOll CJ.') II /;> 1 
1.) 1 056000 
1:"i? <rnClcro> 

1)3 lIH)OO5 
1311 010000 I) 1 1 it' 1 
136 11130()5 
1)1 010(lO() Ulllllll1 
1/12 010{JuU (Ill') 1111 / 

Jill) 1112U()'j 
1/11) l)lnUUU 
111 f 141!l()5 
1 I:) (l 014()()(J /111 );'1 11111 
1')2 1/1 'jOO,) 
1 I) ') (JIll (ln r) 11 I ')111 11 

OPSAVE 

(I?II 7 1 l 
I I;';' /1 1 

II)() A I'M L 2. 1 ( U 'J I 1 ~) I 81) () 7 I 06 I 8 7 1 1 : ~) 6 : II ePa 9 e 8 1 2 

B ~ 3 

SLJNTll (B 
10B:0 
108:6 
B :c B + 

SENOTIL 

* 

.FIHsr CIIANNEL NUMBER 

50) 
.CI EAH CHANNEL 
.DISABLE CHANNEL INTERRUPTS 

* SClve operClnd registers 700 - 777 
.H-

B l()U 
P OPSAVE 

ORG 12LI/4 

H· 

SUN I II (8-= U) 
R!SCH3 = R!SCR3 + 1 
(R!SCR3) ::: (B) 
B = B + 1 

SEN[)TIL 

* 

.FIRSl REGISTER TO SAVE 

.SPACE FOR REGISTER DUMP 

.NEXT SAVE LOCATION 

.SAVE NEXT OPERAND REGISTER 

-H. Writ.e first 2000 (octal) words of memory to buffer memory 
* 
NOS:O .CLEAR 
A = REGSt--l0SI & 0'777 . LOHER ADDRESS 
HOS:3 .ENTER 
H!SCHI = HEC$t-lOSL > D'9 .UNPACK ADDRESS 
A IUG$fo10SU < D'7 + H!SCH1 .UPPER ADDRESS 
t-lUS: ? .ENIER 
A () . LOCAL ADDRESS 
"10S: 1 
A 0'?1l()() 
'-lOS: ') .ENIER rRANSFEH WORD COUNT 
WA I 1 , MOS :c BZ .WAll UNTIL DONE 

(4 ) 

TAPELOAD.102 
TAPELOAD.l03 
TAPELOAD.104 
TAPELOAD.l05 
lAPELOAD.106 
TAPELOAD.107 
IAPELOAD.l08 
TAPELOAD.109 
TAPELOAD.110 
1 APELOAD. 111 
lAPELOAD.112 
TAPELOAD.113 
TAPELOAD.114 
TAPELOAD.115 
TAPELOAD.116 
TAPELOAD.117 
TAPELOAD.118 
TAPELOAD.119 
TAPELOAD.120 
TAPELOAD.121 
TAPELOAD.122 
TAPELOAD.123 
TAPELOAD.124 
TAPELOAD.125 
TAPELOAD.126 
TAPELOAD.127 
TAPELOAD.128 
TAPELOAD.129 
TAPELOAD.130 
TAPELOAD.131 
TAPELOAD.132 
TAPELOAD.133 
TAPELOAD.134 
TAPELOAD.135 
TAPELOAD.136 
TAPELOAD.137 
TAPELOAD.138 
TAPELOAD.139 
TAPELOAD.l lI0 
TAPELOAD.141 
TAPELOAD.142 
TAPELOAD.143 



1I\r~LOI\D - Llpe aeadstart In,HIt!1 

155 010000 0211722 

157 

157 014000 /UU()34) ()24726 
167 072314 

163 010000 021~723 

165 010000 024721l 

167 <macro> 
1 71~ 072322 
175 <macro> 

2(J1 014000 /U!)()')')3 ()21~ 726 
2()L~ 072272 
2(J5 010001 02LII?? 
207 071030 
210 <macro> 
??n <m<lcro> 

23() 071051 
231 <!IIclCr'o> 

231 07U031 
2 3 ~~ <macro> 
~'l,l~ 071065 
2115 <m<lcro> 
21,6 ()26 721~ 

lOP APML 2.1(U5/15/87) 07/06/87 11:56:48 Page 813 
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TAPELOAD.145 
************************************************************************TAPELOAD.146 
* *TAPELOAD.147 
* All necessar'y resources have been sClved in buffer memory. *TAPELOAD.148 
* The fol lowing sections of code may use other operand *TAPELOAD.149 
* registers besides BASE through SCR3. *lAPELOAD.150 
* *lAPELOAD.151 
************************************************************************TAPELOAD.152 

GETFID 

* * Pro m p t for' and i n p 1I t the tap e f i len 1I m b e r (1 - 99 ) 
* 
R!DBG = OFFSDBUG 

* 
R!r-'SG =: MSGFILE 
R ::: SEND 

R!FID = 0 
R!CNf = 0 

SUNllL (R!CNT > 2) 
R :: RECV 
S I F (R! CIIAR CCSCTD) 

R!MSG = MSGDBUG 
R ::: SEND 
R!DBG = ONSDBUG 
P ::: GElFID 

SELSElf (R!CHAR = 
Sir (R!FID = 0) 

P -= GEfFID 
S~NDlf 

CCSCR) OR 
OR (R! F I D 

.DEFAULT DEBUG OPTION TO OFF 

.OUTPUT PROMPT MESSAGE 

.FILE NUMBER PRESET 

.FILE NUMBER CHAR COUNTER 

.MAX LENGTH EXCEEDED 
· I Nl'lf I NEXT CHARACTER 
· IF CONTROL-D ENTERED 

.»»> 0 

.OUTPUT DEBUG MESSAGE 

.SET DEBUG REQUEST FLAG 

.TRY AGAIN 
(R!CHAR = CCSLF) . IF TERMINATOR 
> D'99) . IF ILLEGAL FILE NUMBER 

.»»> 1 
.TRY AGAIN 

.««< 
P = flNU .FIND FILE 

SF I S[ IF (R! CHAR < '0' R) OR (R! CHAR > '9' R) . I F NON NUMER I C 
P = GETFID .TRY AGAIN 

SELS[ 
R! CN r ::: R! CN l + · INC CHAR COUNTER 

TAPELOAD.153 
TAPELOAD.154 
TAPELOAD.155 
TAPELOAD.156 
TAPELOAD.157 
TAPELOAD.158 
TAPELOAD.159 
TAPELOAD.160 
TAPELOAD.161 
TAPELOAD.162 
TAPELOAD.163 
T APELOAD. 16l. 
TAPELOAD.165 
TAPELOAD.166 
TAPELOAD.167 
TAPELOAD.168 
TAPELOAD.169 
TAPELOAD.170 

SIF 
lAPELOAD.171 
TAPELOAD.172 
TAPELOAD.173 
TAPELOAD.174 
TAPELOAD.175 
TAPELOAD.176 

SIF 
TAPELOAD.177 
TAPELOAD.178 

SENDIF 
TAPELOAD.179 
TAPELOAD.180 
TAPELOAD.181 
TAPELOAD.182 
TAPELOAD.183 



1;,1'1 I 1,).'11 1 - de'1(jsl.<l1 t IUdd!'1 

:!II I Ll2lll?3 (1I)1)(Il! 1 () II 11 1 
~~ [) ~ 020723 U( )I)()ll) () ~) 11 7 

022727 (11 3( I()I I (I 111~) 3 
?(,II <maCt'o', 

?6U <lilac t'O .... 
261 071102 

262 

262 140011 
263 07233 11 

26 Lt <mac r'()'" 

?(i6 07230 11 

2£i I <macro" 
? 11 010001 (I?II i?l, 
273 07231{) 
?71~ .-:m<lC t'O'> 

211 01 Lj(I(}(} /1 1(llllln 1 11?lt 726 
3D2 072l7 1t 
3()3 07ll21t 
) (ll, <III(lC 1'0" 

3( )1, <rna C f'(l" 

3fl6 OlU(lUU ();..'II f ;'1, 
31 U OT?2!) 
311 <rna C to', 
.3 12 0277?3 
~l) <111;1 C III • 

FIND 
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f{ ! sun - R! riD . 1 
R!F ID R!FID < 3 + R!SCRl + H!CIfAR - 'OlR . lOX + DIGIT 

SENDIF 

SENDIIL 
P = GE T ~ I D 

* 

.««< 0 

.TRY AGAIN 

* F i rrd requested f i I e on the tape 
* 

* 
[XB:() 
H = CIIW r 

DEVICE I@Xr-1' 
R ~ Hn..f I ND 

SUNlit. (H! liD'" 0) 
R!CNI = 1 
R = F OHWAIW 
S I F (R! EO F # 0) 

H! ,-1SG =: ",'SGNO F L 
H = SEND 
P --:- GETflD 

SFNDlr 

SUNI IL (H!E::Or # 0) 
10 CN 1 ::: 0 
R r OHHARD 

Sl Nil I I L 
H!IID H!FID-1 

SLNDIIL 

.CLEAR IHE CHANNEL 

.SEf DEVICE CODE 

.REWIND fAPE 

. 'I APE PO SIT ION EDT 0 F I L E 

.SPACE FORWARD 1 RECORD 

. IF DOUBLE EOF FOUND 
.»»> 0 

.FILE NOT FOUND MESSAGE 

.TRY AGAIN 

.««< 0 
.EOF HfACHED 

.SPACE FORWARD 65536 RECORDS 

.DEC FILE COUNTER 

TAPELOAD.18 It 
TAPELOAD.185 

TAPELOAD.186 
SENDIF 

TAPELOAD.187 
TAPELOAD.188 
TAPELOAD.189 
TAPELOAD.190 
TAPELOAD.191 
TAPELOAD.192 
TAPELOAD.193 
TAPELOAD.19 Lt 
TAPELOAD.195 
TAPELOAD.196 
TAPELOAD.197 
TAPELOAD.198 
TAPELOAD.199 
TAPELOAD.200 
TAPELOAD.201 
TAPELOAD.2U2 
TAPELOAD.203 
TAPELOAD.204 
TAPELOAD.205 

SIF 
TAPELOAD.206 
TAPELOAD.207 
TAPELOAD.208 
TAPELOAD.209 

SEND IF 
TAPELOAD.210 
TAPELOAD.211 
TAPELOAD.212 
TAPELOAD.213 
TAPELOAD.214 
TAPELOAD.215 
TAPELOAD.216 

**M*M*****M**M**********************************************************TAPELOAD.217 
* *TAPELOAD.218 
* Itlf! titpe is positioned to the proper 'fi Ie. The fi Ie wi 1'1 *TAPELOAD.219 
* be read into I'ocation zero, In order to avoid overwriting *TAPELOAD.220 
M the loader code, 'vie must relocate iL LO high memory. *TAPELOAD.221 
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314 

334 

342 

3113 
70w 

3114 
352 

353 
72w 

354 
357 

360 
74w 

361 
11(10 

It01 
100w 
1102 
1112 

-loon 
<mClcro> 

010000 017UOU /001000 
016000 /On0 1113 02lt 733 
074733 

005015 

oooouo 

005015 

oooono 

005U15 

onoooo 

O?lpl6 1t 

OOOOIlO 
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* *TAPELOAD.222 
************************************************************************TAPELOAD.223 

$$X SET -XMT$SZ 
COpy O,$$X.LOADEND 

R!%10 = 0 - XMT$SZ + LOAD2 

P = R!%TO 

.RELOCATE 

.SET ENTRY ADDRESS 

.ENTER AT LOAD2 

TAPELOAD.224 
TAPELOAD.225 
R14673BB.l 
R14673BB.2 
TAPELOAD.227 
R14673BB.3 

TAPELOAD.229 
TAPELOAD.230 

************************************************************************TAPELOAD.231 

MSGF I LE 

MSGDBUG 

MSGABRT 

MSGNOFL 

* * Pr'ompt message 

* 
-H. 
VWD D'8/CC$LF,D'8/CC$CR 
, F I L E @~1 r 0: ' 
o 

* 
VWD D'8/CC$LF.D'8/CC$CR 
'DEBUG' 
o 

* * E r ro r me s sag e s 
.11-

* 
VWD O'8/CC$LF,D'8/CC$CR 
'fAPE ERROR: DEADSTART ABORTED' 
o 

* 
VWD D'8/CC$LF,D'8/CC$CR 
, riLE NO f FOUND' 
o 

TAPELOAD.232 
TAPELOAD.233 
TAPELOAD.234 
TAPELOAD.235 
TAPELOAD.236 
TAPELOAD.237 
TAPELOAD.238 
TAPELOAD.239 
TAPELOAD.240 
T APELOAD. 2Ll1 
TAPELOAD.242 
TAPELOAD.2 LI3 
T APE LOAD. 2LI4 
TAPELOAD.245 
TAPELOAD.246 
TAPELOAD.247 
TAPELOAD.2118 
T APELOAD. 2119 
TAPELOAD.250 
TAPELOAD.251 
TAPELOAD.252 
TAPELOAD.253 
TAPELOAD.254 
TAPELOAD.255 
TAPELOAD.256 
TAPELOAD.257 
TAPELOAD.258 
TAPELOAD.259 
TAPELOAD.260 

********-H***************************************************************TAPELOAD.261 



11\1'1 IOI\!) - I' 

1113 LOAD2 

1113 0100UO 011()(){) /001000 
0211716 

Lt 17 010ll1l0 U2111~)r) 

1121 0111000 /01/)(1(l() O;!II 721~ 

1124 01000U ()211131 
1126 <mac ro---
1130 072172 

Ld1 <macro> 
434 072163 
LI35 <maCI'(» 
1137 0721Gu 
I~IIO <mac ro> 
11112 072155 
11 113 <mac n)'> 
LII15 0721')2 

11 116 U 72171 

II LI 7 <mac ro> 
1150 0721 117 
1151 <maclo> 
1153 <m;~c I'(» 

II ~) II <triac lO-

11 ()() U140UU /()U(JU()() fI?lt 133 
0100U1 u 11113 3 

Ilh') <mClC I'O~' 

L16') 0100(1() ()211 /1 I 
lie) 7 n WO(lU ()?I,I?(1 

* 
R!BASE - 0 - XMTSSZ 

BASEHEG BASE 

R!BUF U 
R!CNT ,- 0 ' 10000 

R! [01 U 
SUNTlt (R!EOF # 0) 

R = RDY\-IT 

DOC R! eN I, C 
R -, cllwr 
DOB R!BUF 
R = emn 
[)OA ~IUSRD 
R -- CIIWI 
STR 
R CH\-IT 

R = INIWr 

OIB 
H = CIlh'T 
BUS R!BUF 

SENDTIL 

* 
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TAPELOAD.262 
TAPELOAD.263 
lAPELOAD.264 

.SEI BASE REGISTER TO HIGII MEMORYR14673BB.4 

.BEGIN LOADING AT LOCATION 0 

.WORD COUNT 

· EOF PRESET 
.ALL LOADED 
.WAIT FOR DEVICE READY 

.ENTER WORD COUNT (COMPLEMENT) 

.ENlER LOCAL MEMORY ADDRESS 

.ENTER READ FUNCTION 

· I SSUE START 

.WAIT FOR INTERRUPT 

.REQUEST BUFFER ADDRESS 

.READ ADDRESS 

TAPELOAD.266 
TAPELOAD.267 
TAPELOAD.268 
TAPELOAD.269 
TAPELOAD.270 
TAPELOAD.271 
TAPELOAD.272 
TAPELOAD.273 
TAPELOAD.274 
lAPELOAD.275 
TAPELOAD.276 
TAPELOAD.277 
TAPELOAD.278 
TAPELOAD.279 
TAPELOAD.280 
TAPELOAD.281 
TAPELOAD.282 
TAPELOAD.283 
TAPELOAD.284 
TAPELOAD.285 
TAPELOAD.286 
TAPELOAD.287 
TAPELOAD.288 
TAPELOAD.289 
TAPELOAD.290 

II- Set up registers for loaded program 
* 

TAPELOAD.291 
TAPELOAD.292 
TAPELOAD.293 
TAPELOAD.294 
TAPELOAD.295 Sir (H!DBG -- ONSDBUG) · I F DEBUG 

(DEBUG) - ONSDBUG · SET FLAG 

SfNDlr 

I~! %S 1 R I XNrSSIHI · 'TAPELOAD 
H!%MOSL -, IUGS/·IOSL .REG SAVE 

FLAG FOR KERNEL 
.»»> 0 

ON 

.««< 0 
IS CALLER FOR DMP 
ADDR IN MOS FOR DMP 

SIF 
TAPELOAD.296 

TAPELOAD.297 
SENDIF 

TAPELOAD.298 
TAPELOAD.299 
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L~ 7 3 
1175 

1~76 

476 
500 
503 
505 
506 
511 
513 
514 
515 

~) 16 

516 
520 
521 
522 

531 

534 
536 
537 
5111 

010000 02 11721 

010000 U;'I~133 

074733 

030726 02473lJ 
020730 004()lO 
103002 001unn 
072060 
020730 011377 
103002 OOlO(ln 
072052 
026726 
071017 

OLIOOll6 1n l lo01 
1500116 
024727 

<lIlnr,r'o> 

<mClC r'o> 

01U010 02 11727 
072027 
011)040 U211 f? 1 
07202 11 

U2 11727 

02 14727 

R!%MOSU =: REG$MOSU 

R!%lU = () 
P = R!%TO 
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.SE1 ENTRY ADDRESS 

.ENTER ROUTINE 

TAPELOAD.300 
TAPELOAD.301 
TAPELOAD.302 
TAPELOAD.303 
TAPELOAD.304 

************************************************************************TAPELOAD.305 

SEND 

RECV 

* * Send messClge to console 
* 

* 
R! CHARS = (IU MSG) 
R!CHAR = R!CHARS > 0'8 
EXIT, A = 0 
R = ECHO 
R!CHAR = R!CHARS & 0'377 
EXIT, A = 0 
R = ECHO 

.GET CHARACTERS 

.CHECK HIGH BYTE 
· IF END OF MESSAGE 

.CHECK LOW BYTE 
· IF END OF MESSAGE 

R!MSG = R!MSG + 1 
P = SEND 

.NEXT PARCEL ADDRESS 

* 
* Input a character and echo it on the screen. 
* the character is in register CHAR. 
* 

* 
WAI I, 110 # ON .WAIT UNTIL DONE 
TID:10 .READ INPUT 
R!CHAR = A .SAVE 

On exit, 

Sir (R!CItAR =: CCSBS) OR (R!CItAR = CC$DEL) . IF BS OR DEL 

Sir (R!CNl # 0) 

R!CItAR := CCSBS 
R ::: ECHO 
H!CHAR :0: ' 'R 
R = ECHO 

· IF NOT FIRST CHAR 

.SEND BACKSPACE 

.SEND SPACE 

.»»> 0 

.»»> 

TAPELOAD.306 
TAPELOAD.307 
TAPELOAD.308 
TAPELOAD.309 
TAPELOAD.310 
TAPELOAD.311 
TAPELOAD.312 
TAPELOAD.313 
TAPELOAD.314 
TAPELOAD.315 
TAPELOAD.316 
TAPELOAD.317 
TAPELOAD.318 
TAPELOAD.319 
TAPELOAD.320 
TAPELOAD.321 
TAPELOAD.322 
TAPELOAD.323 
TAPELOAD.324 
TAPELOAD.325 
TAPELOAD.326 
TAPELOAD.327 
TAPELOAD.328 
TAPELOAD.329 
TAPELOAD.330 
TAPELOAD.331 
TAPELOAD.332 
TAPELOAD.333 
TAPELOAD.334 

$IF 
TAPELOAD.335 

$IF 
TAPELOAD.336 
TAPELOAD.337 
TAPELOAD.338 
TAPELOAD.339 



I AI'll (),\[) - 1;' 

I)LIL 

5/11, 
1)'1, I) 
111, 7 
5')2 
I) ~)~) 

5~)6 
I) I) 7 
')61 
')62 

562 
">63 

<;63 
1)61t 

565 

565 
567 
570 
'>71 

I) 12 

51? 
I) ill 

')75 
I) 1 7 

(.III) 

01001U ( );) I) (~) 1 

072021 
l)10000 (l;' I) ( 1 i 

<fll<lC III '. 
020723 () 1 )() 1 ~) ();~II 723 
026711 

<mac 10" 

020717 (l;'11 i;) 3 
0277211 

<mac 1'0:-

(711)/,1, 
<mClcro> 

012002 
0010(10 

ECttO 

Oltl0l0 1()1)(l()1 

020727 
15 L,047 
00100n 

H[WIND 

<macro" 
0720?3 

<rrwe 1'0> 
072(J2() 

Ol?()ll 
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I~! CtlAH CC$BS 
H [CliO 
H! SCI{ 1 U 
$UNIIL (R!fID < D l lU) 

H!fl() c:c R!FID - 0 1 10 
H! SCIU = H! SCH1 + 1 

$ENDTll 
R!FID H!SCR1 
R!CNT = R!CNT - 1 

$ENDIF 

I' :-: RECV 
$ENDIF 

H ~. ECttO 
EXIT 

11-

11- Send character to console 
11-

11-

WA I r, 100 BZ 
A ,= R! CItAH 
TOO: 1/, 
EXIT 

11-

.SEND BACKSPACE 

.DIVIDE FID BY 10 

.IUMA I NDER LESS THAN 10 

.DIVIDE 

.INC QUOTIENT 

.SEI FlO TO QUOTIENT 

.DEC CHARACTER COUNTER 

.««< 
.TRY AGAIN 

.««< 0 
.ECHO lHE CHARACTER 

.WAIT UNTIL CHANNEL NOT BUSY 

.WRITE OUT CHARACTER 

11- Issue rewind function to tape 
11-

~, 

[)OA t-lIl$H\-Um .ENTER HEWIND 
H CIIWI 
SIH . ISSUE START 
I{ - CIIHT 

H = BOI\lI . WAI T FOH BEGINNING OF TAPE 

T APEL OAD. 31W 
TAPELOAD.341 
TAPELOAD.3 LI2 
TAPELOAD.3 ln 
TAPELOAD.344 
T APELOAD. 3115 
TAPELOAD.3 116 
TAPELOAD.3LO 
TAPELOAD.348 
TAPELOAD.349 

SENDIF 
TAPELOAD.350 
TAPELOAD.351 

SENDIF 
lAPELOAD.352 
TAPELOAD.353 
TAPELOAD.354 
lAPELOAD.355 
lAPELOAD.356 
TAPELOAD.357 
TAPELOAD.358 
TAPELOAD.359 
lAPELOAD.360 
TAPELOAD.361 
lAPELOAD.362 
TAPELOAD.363 
lAPELOAD.3611 
lAPELOAD.365 
TAPELOAD.366 
TAPELOAD.367 
TAPELOAD.368 
TAPELOAD.369 
TAPELOAD.370 
lAPELOAD.371 
TAPELOAD.372 
lAPELOAD.373 
TAPELOAD.374 
lAPELOAD.375 
TAPELOAD.376 
TAPELOAD.377 
TAPELOAD.378 
TAPELOAD.379 
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601 072021 H :~ RUYWI .WAIT FOR UNIT READY TAPELOAD.380 
602 001000 EXII TAPELOAD.381 

TAPELOAD.382 
TAPELOAD.383 

* TAPELOAD.384 
* Issile space fo rwa rd function to tape TAPELOAD.385 
* TAPELOAD.386 

TAPELOAD.387 
603 FOHWARD * TAPELOAD.388 

TAPELOAD.389 
603 <macro> DOC H! eN r, C .ENTER RECORD COUNT (COMPLEMENT) TAPELOAD.390 
606 072011 R = CHWT TAPELOAD.391 
6U7 <rna C ro> DOA MUSSPFW .ENTER SPACE FORWARD TAPELOAD.392 
611 072006 R = CIIWT TAPELOAD.393 
612 <mac ro> STR . ISSUE START TAPELOAD.394 
614 072003 R = CHWT TAPELOAD.395 

TAPELOAD.396 
615 072U22 R = INTWT .WAIT FOR INTERRUPT TAPELOAD.397 
616 001000 EXIT TAPELOAD.398 

TAPELOAD. 399, 
TAPELOAD.400 

'K- TAPELOAD.401 
* Wait for channel to accept command TAPELOAD.402 
-H. TAPELOAD.403 

TAPELOAD.404 
617 CHWl * TAPELOAD.405 

lAPELOAD.406 
617 041017 1 or)i Hl1 HAl r, EXB BZ .WAI T FOR CHANNEL TAPELOAD.407 
621 00100U EXIT TAPELOAD.408 

TAPELOAD.409 
TAPELOAD.410 

* TAPE LOAD. It 11 
* Wait for device ready TAPELOAD.412 
* TAPELOAD.413 

TAPELOAD.414 
6?2 RDYHl * TAPELOAD.415 

TAPELOAD.416 
622 <macro> ()IA .REQUEST STATUS HORD lAPELOAD.417 
623 073004 H = CIIHI TAPELOAD.418 
62l, <rnClc /'0> BUS R!SlAl .READ STATUS TAPELOAD.419 

TAPELOAD.420 
626 <macro> Sir (n ~ .• R!SlAl & 1) . I F NOT READY TAPELOAD.421 



1/\/'II(l;\I) - In'- deCltistillt. 1();,dt?1 

631) 
636 

637 

637 
640 
6111 

6112 
6113 
61111 

6146 
6')(1 

652 
6')11 
664 
666 
667 
61() 

() 1 () 

611 

()71013 
<melt; 1'0'-

(lOlO()!) 

<macro:> 
005001 
1040()2 

<mac 1'0> 
073024 

<mac 1'0> 

020732 
<mac 1'0> 

010000 
<mac r'u> 

0100U1 
<mac ro> 

070U3 11 
<macro> 

O(J1nor) 

n() ')O() 1 

02 11/31 

0211731 

INIWT 

BorWl 
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P I{DYW r 
SENDIF 

EXIT 

'M' 

* WCl i t for interrupt 

* 
STAll 
A = A < 1 
P == I NI W r, C = 0 

* Get device status 

DIA 
R = CHWT 
BUS R!STAT 

A = R! STAI < 
SIF (C = 0) 

R!EOF = () 
SEISEIF (0 # R!STAT & 0'400) 

R!EOF :::: 1 
SELSE 

P ::- ABORT 
SENDIF 

EX I r 

* 
II- Wa i t fo r beg inn i fig 0 f tel pe 

* 

* 

.»»> () 
.1 HY AGA IN 

.««< 0 

.WAIT FOR FUNCTION COMPLETION 

.REQUEST DEVICE STATUS 

.READ STATUS 

. IF NOT ERROR 

.STATUS 

. IF EOF 

.STATUS 

.OTHER ERROR 

.»»> 0 

.««< 0 

SIF 
TAPELOAD.422 
TAPELOAD.423 

$ENDIF 
T A PELOAD. 4211 
T APELOAD. 1125 
TAPELOAD.426 
TAPELOAD.427 
TAPELOAD.428 
TAPELOAD.429 
TAPELOAD.1130 
TAP E LOAD. 1131 
lAPELOAD.1.132 
TAPELOAD.433 
TAPELOAD.1.134 
TAPELOAD.435 
TAPELOAD.1136 
TAPELOAD.II37 
TAPELOAD.1138 
TAPELOAD.439 
T APELOAD. 1140 
TAPELOAD.1141 
TAPE LOAD. 1142 
TAPELOAD.443 
TAPELOAD.444 

SIF 
T APELOAD. 11 115 
TAPELOAD.4116 
T APELOAD. 1147 
T APELOAD. 4118 
TAPELOAD.449 
TAPELOAD.450 

$ENDIF 
TAPELOAD.451 
TAPELOAD.452 
TAPELOAD.453 
TAPELOAD.1154 
TAPELOAD.455 
TAPELOAD.456 
TAPELOAD.457 
TAPELOAD.458 
TAPELOAD.459 



1 ,I\f'f LO/\[) - 1 ape 

671 
672 
673 

675 

705 
7tlo 

706 

706 
707 
710 

712 

721 
722 

722 

723 

723 

727 
730 

131 

de<ld s ta rt I o;llle I' 

<macro> 
073053 

<mtlcro> 

<mac r'o> 

071014 
<mac ro> 

<mac 1'0> 

073070 
<mac 1'0> 

<mac 1'0> 

071013 
<mac 1'0> 

001000 

020716 016()1)(1 /llf)()3()() 

024726 
073231 
(l7()()()n 
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DIA 
R -- CIIWT 
BIlS R!STAT 

SIF (0 # R!STAT & 0'20000) 

P 7 BorWI 
$[NDIF 

* Wait for load point 

LOADPT * 
DIA 
R = CH\-IT 
BUS R!STAT 

$Ir (0 = H!SIAT & 200) 

P = LOADPT 
$lNDIF 

EXIT 

* * Abort deadstart 
* 

ABORT * 
R!MSG = R!BASE + MSGABRT 

R = SEND 
WAIT 

LOAOENO H-

fHKIF LOAD[ND,GT,XMT$Sl 

END 

.REQUEST DEVICE STATUS 

.READ STATUS 

. IF STILL REWINDING 

. TRY AGAIN 

.ABORT MESSAGE 

.SEND 

.HANG 

.»»> 0 

.««< 0 

.»»> 0 

.««< 0 

.LOADER EXCEEDS MAX SIZE 

TAPELOAD.460 
TAPELOAD.461 
TAPELOAD.462 
TAPELOAD.463 
T APE LOAD . 46l~ 

SIF 
TAPELOAD.465 
T APELOAD. Ll66 

SENDIF 
TAPELOAD.ll67 
TAPELOAD. LJ68 
TAPELOAD.I169 
TAPELOAD.470 
TAPELOAD.l171 
TAPELOAD.472 
TAPELOAD.473 
TAPELOAD.474 
T APELOAD. L175 
TAPELOAD.476 

SIF 
TAPELOAD.477 
TAPELOAD.478 

SENDIF 
TAPELOAD.479 
T APELOAD. LI80 
TAPELOAD.481 
TAPELOAD.482 
TAPELOAD.483 
TAPELOAD.484 
TAPELOAD. LI85 
TAPELOAD.486 
TAPELOAD.487 
TAPELOAD. LI88 

TAPELOAD.489 
TAPELOAD.lI90 
TAPELOAD.491 
TAPELOAD.492 
TAPELOAD.493 
R14673BB.5 
TAPELOAD.495 
TAPELOAD.496 
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-100U $$X 1 : ~) U 1 () 

137 SIU C(lf(C 1 : 110 0 1 ,.1 1 : Ll1 0 1 : '12 1 : 112 0 2: 1 2: 1 0 2 : 2 
2: 2 [) 2 3 0 2: 4 2: I, [) 2: 5 2: 5 0 2: 6 2: 6 0 
2: 7 2 7 0 2: 8 F 2: 9 2: 9 0 2: 10 2: 10 0 2: 11 
2: 11 IJ 2 12 2: 12 0 2: 13 2: 1/, 2: 14 0 2: 15 2: 15 0 
2: 16 2 16 [) 2: 17 F 2: 18 2: 18 0 2: 19 2: 19 0 2:20 F 
2:21 2 21 0 2:22 2:22 0 2:23 2:23 0 2:24 2:24 0 

11() ~':,[ HII' 1 :L11 [) 

71(i ~~[ llH-1f' $APIFXr 1 : lin 2: 3 
72U ~,1'10SI $APlEXl '). 

L. 1 0 8: 112 

721 (~I'IUSU SAPTEXT 2: 2 0 9 : 1 
717 ~;,s r J( f $APTEXl 1: 112 D 8: ,.1 
733 ~,Ill 1:38 2:21 0 7 : 9 7: 10 8:37 8:38 9: 3 9 : 4 

12: 1 12:28 13: 6 13:20 
7 3/~ ~~ f 1 1: 38 2:22 [) 7 : 6 
735 %12 1: 38 2:23 D 7 : 6 
736 % 13 1:38 2: 211 0 7 : 6 

0 e'F C; f I 3:26 D 
() @[ I'll f 3:27 [) 3:36 0 
U C'F'<SC;[ 1 3:3') [) 

723 ABU"] 12: 31 13: 31 [) 

116 I3ASl' 2: LI D 3:29 3:30 4: 15 B 8: 4 8: 6 13: 33 
6'11 BO f ~/] 10: ,,2 12: '11 0 13 : 7 
725 BtH 2: 12 0 8: 8 8: 17 8:28 

10 CCSBS $APIEXl 9: 36 9: 39 10: 1 
1 r;, ccSU\ $APIEXT 5:32 7: 19 7: 2LI 7:33 7:38 

II CC$CID $APfEXT 5:27 
177 ccS[)[[ $APTEXT 9: 36 

12 CCSll SrI Pl EXT 5:32 7: 19 7:24 7:33 7 38 
727 r,1I"If\ 2: 15 D 5: 2 7 5:32 5:39 6 2 9: 15 9: 18 9:34 

9:36 9: 39 9: Ln 10: 1 10 26 
73u CII,\f:S 2: 16 0 9: 111 9: 15 9: 18 
617 Clil/l 6: 16 8: 16 8: 18 8:20 8 22 8 27 10 38 10:40 

11 : 12 11 : 14 11 : 16 11 : 26 0 11 39 12 21 13 2 13: 16 
72/1 U~ I 2: 11 [) 5:22 5: 21, 5: 1~2 6 22 6 32 8 9 8: 15 

9: 38 Ill: 9 11 : 1 1 
7?? Ul\(; 2: 9 [) 5: 1 'I 5:30 8:36 

U": [) [ Ii I J(; 2:26 D 8:37 
56') ~CII() 9: 17 9:?0 9 'II) 9 ,,2 10 2 10 15 10 23 0 
731 EOf 2: 18 D 6:25 6 31 8 11 8 12 12 27 12 29 

1 7 DB $APlfXT 6: 15 6: 18 8 15 8 17 8 19 8 21 8 26 8:28 
1():37 10:39 11 11 1 1 13 1 1 15 11 28 11 38 11: 40 
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12: 11~ 12 20 12:22 13 : 13: 3 13: 15 13: 17 
723 FID 2: 10 0 5 21 5:34 6: 6: 2 6: 3 6:21 6:35 

10: II 1(J 5 10: 8 
262 fiND 5:38 6 13 0 
603 F OI{\J/\I(/) 6:23 6 33 11 : 9 0 
157 CETFID 5: 16 0 5 31 5:35 5: LH) 6: 7 6:28 

22 I ("")\r·l1 SAPTEXT 6: 18 
637 I N HIT 8: 21, 11 : 18 12: 12 0 12: 16 
413 LOAD2 7: 9 8: 2 0 
731 LOADLND 7 : 6 13:39 0 13:40 F 
706 LOAD!'T 13: 13 0 13: 21 

5 r·l0S SAPIEXT 4:31 I,: 33 4:36 4: 38 4:40 4:41 
726 HSC 2: 14 0 5: 18 5:28 6:26 9:14 9:21 13:33 
360 HSG/\BI{ f 7:32 0 13:33 
353 HSGDBllG 5:28 7:23 0 
343 HSGIILE 5: 18 7: 18 0 
401 r'ISGNOI L 6:26 7:37 0 

0 r·1USHD SAPTEXT 8: 19 
10 t·ll) $ RHN D $APfEXI 10:37 
30 t·1USSPf\-/ $APTEXl 11 : 13 

0 OF F$DBlJC $APTEX f 5: 14 
1 otlSDl3U(; SAPTEXT 5:3U 8: 36 8:37 

124 OPS/WF II: 15 I,: 19 0 
2 PXS $APTEXT 3:26 3:27 3:35 3:36 

622 RUY\IT 8: 13 1 1 : 1 11 : 36 0 12 : 2 
516 RlCV 5:25 9:30 0 10: 12 

(J nECSHCJSL $APTEXI 'I: 32 4: 3/, 8:42 
0 HE G$r'10SlI $APTEX I 4:35 9: 1 

572 H[\/I rm 6: 19 10:35 0 
32 SAVE 3:32 0 3:37 

717 SCfn 2: 5 0 3: 16 3: 19 4: 3LI 4:35 6: 1 6: 2 10: 3 
10: 6 1 (J : 8 

720 seRe.' 2: 6 0 3: 1 7 3:21 
721 SCJn 2: 7 0 3: 18 3: 19 3:20 3 21 3:22 3:23 3:25 

3: ;!6 3:34 3:35 4:22 II 23 
1176 SEND 5: 19 5:29 6:27 9: 12 0 9 22 13: 35 
732 SIAl 2: 19 D 11 :11(1 12: 1 12:22 12 24 12:28 13: 3 13 : 6 

13: 17 13:2U 
116 1 I f) SAP rEX 1 9: 32 9:33 
I~ 1 lOD $APrEXI 10:25 10:27 

0 xr·lISSIPf $APT [Xl 8: '11 
lnno :<HI$S7 $APIFXI 7 : 5 7 : 8 8: I, 13: 110 F 
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IOlNI DISKIOAD 0ISKLOAO.5 
ADS 0ISKLOAO.6 

0ISKLOAO.7 
COMNfNf 'Copyright (C) Cray Research, Inc., 1984' COPYRT.2 

0ISKLOAO.9 
************************************************************************0ISKLOAO.10 
* *0ISKLOAO.11 
* 0 I S K LOA 0 *0ISKLOAO.12 
* *0ISKLOAO.13 
* OISKLOAO is a stClnd-alone program which deadstarts the I/O *0ISKLOAO.14 
* Subsystem from all expander' disk fi Ie. *0ISKLOAO.15 
* *0ISKLOAO.16 
* OISKLOAO is deCldstarted into the MIOP from the first 64 words of *0ISKLOAO.17 
* block 0 on disk. *0ISKLOAO.18 
* *0ISKLOAO.19 
* OISKLOAO SClves infor'mation required by the OMP progrClm in buffer *0ISKLOAO.20 
* memory. The location is an assembly constant (REGSMOSU, REG$MOSL). *0ISKLOAD.21 
* Ihis value is passed to OMP in registers %MOSU and %MOSL. *0ISKLOAO.22 
* *0ISKLOAO.23 
* OISKIOAO prompts the lIser for the name of the ri Ie to be loaded *0ISKLOAO.24 
It wit.h the 'riLE @f)I\():' message. The response must be eittler': *0ISKLOAO.25 
* *0ISKLOAO.26 
* COlltl'Ol-O - DISKLOAO displays the message 'DEBUG' on the console *0ISKLOAO.27 
* and wi I I pass the value ON$OBUG to the loaded *f)ISKLOAO.28 
* program in address DEBUG. OISKLOAO wi I I reprompt *0ISKLOAO.29 
* with the 'FILE @OKO:' message. *0ISKLOAO.30 
* *0ISKLOAO.31 
* DlJI'lP - OISKLOAO loads the OMP pr'ogram into MIOP local *0ISKLOAO.32 
* melllor'y at Clddress 0 and passes control to it. *0ISKLOAO.33 
* *0ISKLOAO.34 
* <dir-name> - OISKLOAO displays a menu of all fi les in the *01 SI(LOAO. 35 
* requested directory. OISKLOAO wi I I reprompt with *0ISKLOAO.36 
* ttlP. 'FILE@OI(O:' message. *0ISKLOAO.37 
* *0ISKLOAO.38 
It <I'i le-rwmc>- DISKLOAO loads the specifed fi Ie into MIOP local *0ISKLOAO.39 
* mcmory Rt address 0 and passes control to it. It *0ISKLOAO.40 
* checks for an associated fi Ie of overlays with the *0ISKLOAO.41 
* Ilame <fi I e-llClIne>.OV thRt is lORded to bllffer memory, *0ISKLOAD.L.2 
* if found. *0 I SKLOAO. 43 
* *0ISKLOAO.44 
* DISKIOAD pClsses tlte vRllIe XDK$SIRl to tlte DMP progr'am in register *0ISKLOAO.lt5 

%SIfU to illdic<lt.e tticlt OISI(LOAO is the caller'. It sets the rlRg in *0ISKLOAO.46 
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* Cldd r'ess STRr ill the KERNEL to XDK$STRT to indicate that the ca I Ie r *01 SKLOAD. 47 
* is DISKLOAD. *DISKLOAD.48 
* *01 SKLOAD. 49 
************************************************************************DI SKLOAD. 50 

DISKLOAD.51 
SCRATCH %TO,%T1,%T2,%T3 DISKLOAD.52 

DISKLOAD.53 
() <mClC 1'0> %DUr·1P REGISTER (%DMP,%STRT,%MOSL,%MOSU) .FOR DMP DISKLOAD.54 

716 %Dt-IP EQUALS $REGORG $REG 2 
717 %SHU EQUALS $REGORG $REG 2 
720 %HOSL EQUALS $REGORG $REG 2 
r!l %NOSU EQUALS $REGORG $~EG 2 

0 <macro> %DUt-1P REGISTER (BASE,SCR1,SCR2,SCR3) .FOR DISKLOAD DISKLOAD.55 
716 BASE EQUALS $HEGORG $REG 2 
717 SCRl EQUALS $HEGORG $REG 2 
720 SCR2 EQUALS $REGORG $REG 2 
721 SCR3 EQUALS $REGORG $REG 2 

0 <mClcr'o> REGISTER (MOSL,MOSU,WRDS) . LOADl 01 SKLOAD. 56 
722 t-lOSL EQUALS $REGORG $REG 2 
723 t-l0SU EQUALS $REGORG $REG 2 
7211 WRDS EQUALS $REGORG $REG 2 

0 <mac 1'0> REGISTER (CYL,HD,SCT,CNT,BUF) DISKLOAD.57 
725 CYL EQUALS $REGORG $REG 2 
726 110 EQUALS $REGORG $REG 2 
727 SCT EQUALS $REGORG $REG 2 
730 CNT EQUALS $REGORG $REG 2 
731 BUr EQUALS $REGORG $REG 2 

n <macro> REGISTER (MSG,CHAR,CHARS) 01 SKLOAD. 58 
732 HSG EQUALS $REGORG $REG 2 
733 CHAR EQUALS $REGORG $REG 2 
73'. CHARS EQUALS $HEGORG $REG 2 

() <mClC fO> RU; I STER (FID,DIR,DBG,PNT,FLG) . LOAD2 D I ,SKLOAD. 59 
73'j flO EQUALS $REGORG $REG 2 
736 DIR EQUALS $HEGORG $REG 2 
711 DBG EQUALS $HEGORG $REG 2 
lLlII PNI EQUALS $HEGORG $REG 2 
//1 1 II G EQUALS SHEGOHG $REG 2 

0 <"lClero> REGISTER (EOF,LBN,BLK,NUM) DISKLOAD.60 
//12 EOr EQUALS $REGORG $REG 2 
lLl3 U3N EQUALS $HEGORG $REG 2 
7/111 BII\ EQUALS $I{EGORG $REG 2 
711~ NUN EQUALS $HEGORG $REG 2 



I) I sit ()·\I) - II i ,- L de;Hist(l n I ();lcil' I' lOP AI'Ml c.1((),)/15/8/) 0//06/87 11: 56: Lt9 Page 826 
( 3 ) 

I 
<mnc 1'0> HICISIER (DHE,LI. O,MCH) DISKLOAD.61 

{lIb DHL EQUAlS $IU C;Of~G $REG 2 
7111 L I t-l EqUAlS $HEGOHG $HEG 2 
,',)U DID EqlJAlS $nEGOHG $REG 2 
{') 1 t-ICH UWALS $IUGOHG $REG 2 

() <mncro> HEGISIER (DGP,DGX,DGB,DGC) DISKLOAD.62 
752 DGP EQUALS $REGORG $REG 2 
7')3 DGX EqUAl S $HfGORG $REG 2 
15 /1 DGB EQUALS $REGOHG $REG 2 
1 r) S DGC EQUALS $f~[GOf{G $REG 2 

n <I/I(~ C r-o> RECISTEH (QTU,QIL,RMU,RML) DISKLOAD.63 
7')6 QIU EQUALS $REGORG $~EG 2 
'IS 7 QII EQUALS $REGORG $REG 2 
76 1J rU·1U EQUALS $REGOHG $r~EG 2 
1'61 Rt--1L [QUALS $REGORG $REG 2 

() <IIlClC 1'0> RfGISIER (SRC,DST,SIZ,PAT) DISKLOAD.64 
762 SRC EQUAlS $REGORG $HEG 2 
763 DST EQllAIS $HEGORG $REG 2 
7611 SIZ EqUALS $REGORG $REG 2 
765 PAl EQUALS $REGORG $HEG 2 

() <mClC r'o> REGISTER ( %\-11 , %W2, %W3 ) DISKLOAD.65 
166 %\-11 EQUALS $HEGORG $REG 2 
767 %\-12 EqUALS $REGORG $HEG 2 
7TO %\-13 EqUALS $REGORG $REG 2 

() <IIlClC 1'0> REGISTEH (%TO,%T1,%T2,%T3) DISKLOAD.66 
171 %10 EQUALS $f<EGORG $REG 2 
772 % r 1 EQllAIS $/-{EGOHG $REG 2 
173 %12 EQUALS $REGOHG $REG 2 
1711 %13 EQUALS $REGORG $HEG 2 

DISKLOAD.67 
DISKLOAD.68 

EXI SIHT DISKLOAD.69 
EXI DEBUG DISKLOAD.70 

DISKLOAD.71 
* [qua te s DISKLOAD.72 

DISKLOAD.73 
II')!) BISII [qUAIS O'III)() .BASIC BOOT SIZE LIMIT D I SI<LOAD. 7LI 

'} I DS II LQUALS X[)~$SZ/BISIZ . LOADER SIZE IN SECIORS R14673BC.1 
DISKLOAD.77 
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0 
1 
3 
5 
7 

10 
12 
13 

15 
16 
23 

30 

32 

32 
33 
'to 
'16 

02 L1717 
004020 02'~ 720 
010000 024721 
020717 03'1721 
026721 
020720 034721 
026721 
050000 03'1721 

026721 
<mac ro> 
<mac 1'0> 

010000 02,,716 

026721 
<macro> 
<macro> 

0410UO 013()?11 lUI~n16 

010U03 05"OOn 
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D SKLOAD.79 
************************************************************************D SKLOAD.80 
* *D SKLOAD.81 
* The initial section of code saves A, C, B, E, the exit stack, and *D SKLOAD.82 
* operand registers 700-777 in local memory starting at address 400. *D SKLOAD.83 
* This block of information is ultimately written to buffer memory *D SKLOAD.84 
* for use by DMP, if required. To minimize the amount of information *D SKLOAD.85 
* lost, the code is restricted to using operand registers BASE thru *D SKLOAD.86 
* SCR3. *D SKLOAD.87 
* *D SKLOAD.88 
************************************************************************D SKLOAD.89 

SAVE 

BASEREG 

R!SCR1 = 
R!SCR2 = 
R!SCR3 = 
(R!SCR3) 
R!SCR3 = 
(R!SCR3) 
R!SCR3 = 
(R!SCR3) 

A 
A > D'16 
o 

R!SCRl 
R!SCR3 + 
= R!SCR2 
R!SCR3 + 
= B 

R!SCR3 = R!SCR3 + 
EGET ((R!SCR3)) 
EPUT 0 

R!BASE := 0 
BASEREG BASE 

R!SCR3 = R!SCR3 + 1 
EXSGE r (( R! SCR3 ) ) 
EINCR 
P = SAVE, A < D'16 

* Clear channels 3 - 47 

B = 3 

.GET A 

.GET C 

.START ADDRESS 

.SAVE A 

.NEXT 

.SAVE C 

.NEXT POSITION 

.SAVE B 

.NEXT POSITION 

.SAVE E REGISTER 

.SET UP A BASE REGISTER 

.NEXT SAVE LOCATION 

.SAVE EXIT STACK ENTRY 

.LOOP UNTIL ENTIRE STACK SAVED 

.FIRST CHANNEL NUMBER 

D SKLOAD.90 
D SKLOAD.91 
D SKLOAD.92 
D SKLOAD.93 
D SKLOAD.94 
R14673BC.2 
DISKLOAD.96 
DISKLOAD.97 
DISKLOAD.98 
DISKLOAD.99 
DISKLOAD.l00 
DISKLOAD.l01 
DISKLOAD.l02 
DISKLOAD.l03 
D SKLOAD.l04 
D SKLOAD.l05 
D SKLOAD.l06 
D SKLOAD.l07 
D SKLOAD.l08 
D SKLOAD.l09 
o SKLOAD.ll0 
D SKLOAD.l11 
D SKLOAD.112 
D SKLOAD.113 
D SKLOAD.114 
D SKLOAD.115 
RlL1673BC.3 
R 1 Ll 6 73 BC . 4 
R lLl67 3BC. 5 
R14673BC.6 
R14673BC.7 



') 3 < rna c r'o '> 

56 160000 
57 166000 
60 056000 
()1 <mllCI'O> 

62 010700 U5411U() 
f)Ll 075716/0l)()12 Il 

12LI <mac r'o> 
126 026721 
127 060000 03 11721 
131 056000 
132 <mClcro> 

OPSAVE 
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SUN r II (B 
10B:0 
IOB:6 
R cc B + 

SENDllL 

'* 

50 ) 
.CLEAR CHANNEL 
.DISABLE CHANNEL INTERRUPTS 

H- Save operand register's 700 - 777 
'* 
B 700 
P OPSAVE 

ORG 124/Ll 

-H. 

SUN 1 I L (B ::: 0) 
H!SCR3 -= R!SCR3 + 1 
(R!SCR3) co (B) 
B = B + 1 

SENDTIL 

.FIRST REGISTER TO SAVE 

.SPACE fOR REGISTER DUMP 

.NEXT SAVE LOCATION 

. SAVE NEXT OPERAND REGISTER 

RlL1673BC.8 
R IL1673BC. 9 
R14673BC.l0 
R1 11673BC.11 
Rl ll673BC.12 
R 1116 7 3 BC. 1 3 
R1 1l673BC.14 
DISKLOAD.116 
DISKLOAD.117 
DISKLOAD.118 
DISKLOAD.119 
DISKLOAD.120 
R14673BC.15 
R1 1l673BC.16 
R14673BC.17 
R 1116 73 BC. 18 
Rl l1673BC.19 
R14673BC.20 
DISKLOAD.121 
DISKLOAD.122 
DISKLOAD.123 
DISKLOAD.124 
DISKLOAD.125 
DISKLOAD.126 



[) I Sid O/\[) - [) ish deadsta rt I o;llle r' 

133 010000 02 11722 
135 010000 02LJ723 
137 n 1 LIOOO /00200U n;~11 724 
1112 010000 024731 
14/1 072167 

1115 010000 0211725 
141 010000 02 /1726 
151 010000 0211727 
153 010005 02LI 730 
1 ~)5 010000 017nnll /()()211()O 

024731 
161 072006 

162 020731 () 1 () (l ( H) /(l()()6117 
02'1771 

166 07 /1771 

1 (i 7 
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D SKLOAD.128 
************~*********~*************************************************D SKLOAD.129 
* *D SKLOAD.130 
* All necess,lr'y resources have been saved in loca I memory. *D SKLOAD.131 
* The fol lowing sections of code may lise other operand *D SKLOAD.132 
* re9ister's besides BASE through SCR3. *D SKLOAD.133 
* *D SKLOAD.134 
************************************************************************D SKLOAD.135 

* 
* Wri te fi rst 2000 (acta I) words of memory to buffer memory 
* 
R!HOSL = REG$MOSL 
R!MOSU = REG$MOSU 
H!WRDS = 0'2000 
R!BlJr = 0 
R = MOSIO 

* 

. LOHER ADDRESS 

.UPPER ADDRESS 

.TRANSFER SIZE 

.BUFFER ADDRESS 

.CALL MOS DRIVER 

* Read in al I of LOAD to last 2400 (octal) parcels of memory 
* 
R!CYL 
R!HD 
H!SCT 
R!CNT 
H!BUF 

o 
o 
o 
LDSIZ 
() - XDK$SZ 

H = XDISK 

R!%lO = R!BUF + LOAD2 

p ~ H!%TO 

.CYLINDER NUMBER 0 

.HEAD NUMBER 0 

.PHYSICAL SECTOR NUMBER 0 

.FOR SIZE 

.START OF CODE 

.CALL DISK DRIVER 

.SET ENTRY ADDRESS 

.ENTER AT LOAD2 

D SKLOAD.136 
D SKLOAD.137 
D SKLOAD.138 
D SKLOAD. 139 
D SKLOAD.140 
D SKLOAD.141 
D SKLOAD. 1112 
D SKLOAD.1 113 
R14673BC.21 
DISKLOAD.145 
D I SKLOAD. 1 LI6 
DISKLOAD.147 
D I SKLOAD. 1 LI8 
D I SKLOAD. 11~9 
DISKLOAD.150 
DISKLOAD.151 
DISKLOAD.152 
DISKLOAD.153 
D I SKLOAD. 15 LI 
RlL1673BC.22 

DISKLOAD.156 
DISKLOAD.157 
DISKLOAD.158 

DISKLOAD.159 
DISKLOAD.160 

************************************************************************DISKLOAD.161 

* 
* Mini device driver for Expander Disk 
* 

XD lSI, -II. 

DISKLOAD.162 
DISKLOAD.163 
DISKLOAD.164 
DISKLOAD.165 
DISKLOAD.166 
DISKLOAD.167 



1 () 7 <mar-I'o> 

171 <macro" 
173 072066 

<skipped> 
<skipped> 
<sl< i pped> 
<skipped> 
<sl\ i pped> 
<skipped> 
<skipped> 
<skipped> 
<sh'pped> 
<sl, pped> 
<sl, pped> 
<sl< pped> 
<sk pped> 
<sk pperJ> 
<sk pped> 
<sl\ pped> 
<sk pped'> 
<sk pped> 
<sl<, pped> 
<sl<. ppec1> 
<sh pped> 
<sk pped> 
<sk ppec1> 
<sk ppec1.', 
<51·; pped> 
<sh pped> 
<sk pped> 
<sl~ i rfwd" 

11 11 <rnllcr'o' 
116 ()72()63 

Ar-1PEX 

Ar-IPEX 

CDC 

"* III it i (II i ze 

DEVICE I@XOk 

CLR 
R ,= CItWI 
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· SET DEV I C[ CODE 

.CLEAH DEVICE 

I f E I (:ilXIH<, [q, OX$AMPEX 
DOA DlJ$NS 

· If Ar-lPEX DISK 
.SET NO SEEK 

OISKLOAD.168 
OISKLOAO.169 
OISKLOAO.170 
OISKLOAD.171 
OISKLOAD.172 
OISKLOAD.173 
01 SKLOAO. 17LI 
OISKLOAO.175 
R14673BC.23 
o SKLOAO.177 

R = CItWI 

DOS R!CYL 
R :0 CItWI 
DOC OU$CYL 
H = CHWT 

DOB H!1I0 
H = CIIWl 
DOC OU$IIEAD 
R -, cmn 
DOB H!SCI 
R - CItWT 
DOC OU$SECT 
R = CII~'H 

OOB R!CNT 
R -=- CItWI 
DOC DU$COlJNT 
R =: CHWr 

DOS R!BUF 
H :- CIIWI 

DOC Oll$READ 
I{ --= cllwr 

ENDlf 

I I [ I ~:)X()k, f: q. OX$COC 
DOA DV$Sr u, 
H : cllwr 

.SE1 CYLINDER 

.STEER 

.SE1 HEAD 

.STEER 

.SET SECTOR 

.STEER 

.SET COUN1 

· S'JEER 

.SET BUFFER AODR 

· SET COr·1I"ANO 

· IF CDC DISK 
.SEEK TO CYLINDEH 

o SKLOAD.178 
o SKLOAO. f 79 
o SKLOAO.180 
o SKLOAD.181 
o SKLOAD.182 
o SKLOAO.183 
o SKLOAO. 18 l , 

o SKLOAO.185 
o SKLOAO.186 
o SI<LOAD.187 
o SKLOAD. 188 
D SKLOAO.189 
o SKLOAO.190 
o SKLOAO.191 
o SKLOAD.192 
o SKLOAO.193 
o SKLOAO.194 
o SKLOAO.195 
o SKLOAO.196 
OISKLOAO.197 
DISKLOAO.198 
OISKLOAO.199 
01 SI<LOAO. 200 
OISKLOAD.201 
DISKLOAD.2(l2 
OISKLOAO.203 
01 SKLOAO. 2()/' 
R14673BC.2 L, 
H14673BC.25 
R14673BC.26 
OISKLOAD.207 
OISKLOAO.208 
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177 <macro> 
?()1 072060 

202 <macro> 
204 072055 
205 072064 

206 <macro> 
210 072051 

211 <macro> 
222 072037 

223 <macro> 
2t,1 072020 

2112 <macro> 
2/",4 072015 

CDC 

2115 <macro> 
2117 072012 

250 I NTWr 

250 <macro> 
251 005001 
252 104002 

253 <macro> 
2 ~)l, 0720U5 
255 <macro> 

256 011001 
257 103021 
2GO 00100n 
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DOC H!CYL 
R '- CHwr 

PIS 
H = CIIWl 
R -- ClLWr 

DOA DV$READ 
R = CHWr 

DOCl H!HU,R!SCT,R!CNT 
R = CHWT 

DOC2 H!HD,R!SCT,R!CNT 
R == CHWT 

DOB R!BUF 
H = CHWT 

[NDIF 

STR 
R = CIIWT 

it- Wait for interrupt 

Sl AT 1 
A = A < 1 
P = I N TW r, C = 0 

it- Get device status 

DIA 
R ::: CIIWT 
BUS 

A = A & 1 
P :.:: ABOR r, A H 0 
E X IT 

DISKLOAD.209 
.SET CYLINDER DISKLOAD.210 

DISKLOAD.211 
DISKLOAD.212 

· ISSUE PULSE DISKLOAD.213 
DISKLOAD.214 

.WAIT FOR CONTROL FULL TO CLEAR D SKLOAD.215 
D SKLOAD.216 

.SET COMMAND D SKLOAD.217 
D SKLOAD.218 
D SKLOAD.219 

.SET HEAD, SECT AND COUNT (MSB) D SKLOAD.220 
D SKLOAD.221 
D SKLOAD.222 

.SET HEAD, SECT AND COUNT D SKLOAD.223 
D SKLOAD. 22 L, 
D SKLOAD.225 

.SET BUFFER ADDRtSS D SKLOAD.226 
D SKLOAD.227 
R14673BC.27 
DISKLOAD.229 

· ISSUE START DISKLOAD.230 
DISKLOAD.231 
DISKLOAD.232 
D I SI(LOAD. 233 
DISKLOAD.234 
DISKLOAD.235 
DISKLOAD.236 
D SKLOAD.237 
D SKLOAD.238 

.WAIT FOR FUNCTION COMPLETION D SKLOAD.239 
D SKLOAD.240 
D SKLOAD.241 
D SKLOAD.242 

.REQUEST DEVICE STATUS D SKLOAD.243 
D SKLOAD. 21,4 

.READ STATUS D SKLOAD.245 
D SKLOAD. 2116 
D SKLOAD. 2L,7 

· I F ERROR D SKLOAD. 2118 
D SKLOAD.249 
D SKLOAD.250 
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? i 1 

? ! 1 
272 

2 114 
276 
?77 

)(Jf) 

<...mElcr'o> 
102011 
nOlO!)!) 

<macro> 
073011 

<mar: 1'0> 

0150no /l()(HI()() 

1070U5 
nn1()O(J 

() 211 716 () 1 () ( Ill( I / (III () 3 ') 5 
02 1t 7 32 
072U02 
n 7()()! )!) 

CItWf 

CTLWT 

ABORT 
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H-

* WEI i t for r:hanne I to accept comrnClnd 
.H-

CItWI 
P = ABOH1, A 
f X I I 

* 

o 
.WAIT FOR CHANNEL 
. IF TIMEOUT 

H Wfl i t for r:ontroller to accept command 

* 

DIA 
R = CIIWT 
BUS 

A = A & O'lUnoOO 
P = CTLWr, A # 0 
FX I r 

* Abort deadstClI't 
.H-

In "ISG = R! BASE + MSGABln 

f{= SEND 
WAil 

*' *' Send mess,lge to console 

* 

.READ STATUS 

.CONTROL CLEAR FLAG 

.AGAIN 

. ABOR I ,.,IESSAGE 

.SEND 

.HANG 

o SKLOAO.251 
o SKLOAO.252 
o SKLOAO.253 
o SKLOAO.25 It 
o SKLOAO.255 
D SKLOAD.256 
D SKLOAD.257 
D SKLOAD.258 
D SKLOAD.259 
D SKLOAD.260 
o SKLOAD.261 
D SI<LOAD. 262 
D SKLOAD.263 
o SKLOAD.264 
D SKLOAO.265 
o SKLOAD.266 
D SKLOAD.267 
D SKLOAD.268 
D SKLOAO.269 
D SKLOAD.270 
D SKLOAD. 271 
D SKLOAD.272 
D SKL OAO. 273 
D SKLOAD. 27 Lt 
o SKLOAD.275 
D SKLOAD.276 
o SKLOAD.277 
D SKLOAD.278 
D SKLOAD.279 
D SKLOAD.280 
D SKLOAD.281 
D SKLOAD.282 
D SKLOAD.283 
D SKLOAD. 28 14 

DISKLOAD.285 
DISKLOAD.286 
DISKLOAD.287 
DISKLOAD.288 
DISKLOAD.289 
DISKLOAD.290 
DISKLOAD.291 
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0 SKLOAO.292 
3(16 SEND * 0 SKLOAD.293 

0 SKLOAO.294 
3uG 030732 02 1t73 1t H! CHARS :oc (H! fvISG) .GET CHARACTERS 0 SKLOAO.295 
310 02073 1t 00lt010 0;>11733 R!CIIAH ::: H!CHARS > 0'8 .CHECK HIGH BYTE 0 SKLOAO.296 
313 103002 (lOlUOn EXIT, A = n . IF END OF MESSAGE 0 SKLOAO.297 
315 072011 R = ECIIO 0 SKLOAO.298 
316 02073 1t 011317 U:!11733 R!CHAR .:: R!CHARS & 0' 377 .CHECK LOH BYTE 0 SKLOAO.299 
321 103002 0Ol()()O EX IT , A = 0 . IF END OF MESSAGE 0 SKLOAO.300 
323 072003 R = ECHO 0 SKLOAO.301 
324 026732 R!MSG ::: R!MSG + 1 .NEXT PARCEL ADDRESS 0 SKLOAO.302 
32') 071017 P = SEND 0 SKLOAO.303 

0 SKLOAO.304 
D SKLOAD.305 

* D SKLOAO.306 
* Send ctwracter to console D SKLOAD.307 
* D SKLOAO.308 

D SI<LOAO.309 
3?6 ECHO * D SKLOAD.310 

D SKLOAD.311 
3 ;~6 041047 1 (l')(l() 1 WAI r, roo = BZ .WAIT UNTIL CHANNEL NOT BUSY D SKLOAD.312 
330 020733 A = R!CHAR D SKLOAD.313 
)31 154047 TOO:14 .WRITE OUT CHARACTER D SKLOAD.314 
332 001000 EXIT D SKLOAO.315 

0 SKLOAD.316 
0 SKLOAO.317 

* D SKLOAD.318 
* Mini device d rive r fo r MOS 10 0 SKLOAD.319 
* 0 SKLOAO.320 

D SKLOAD.321 
333 f·l0S I 0 .11- D SKLOAD.322 

0 SKLOAO.323 
3)3 1/10005 MOS:O .CLEAR 0 SKLOAD.324 
334 020722 011!'(7 A = R! HOSI & 0'777 . LOWER ADDRESS D SKLOAD.325 
336 1430W) I-IOS:3 .ENTEH D SKLOAD.326 
3) /' 020722 U()lj\) 11 (lelt 7()6 R! %\.Jl .:: H! I·IOSL > D'9 .UNPACK ADDRESS D SKLOAD.327 
JII? U?0723 (If I') III 17 II?? 166 /\ c-: H!fvlOSlJ < D' 1 + R!%W1 .UPPER ADDRESS D SKLOAD.328 
3/1') 1/12005 I·IOS: 2 .EN1ER D SKLOAD.329 
3/1(, 020131 /\ -- J{! 13tH .BUFFER ADDRESS D SKLOAD.330 
3/17 141005 1-105: 1 D SKLOAD.331 
31)() 0207211 A - R!WHDS D SKLOAD.332 
V) 1 11Ir)()()~) I-l0S: 5 .ENTER TRANSFER WORD COUNT D SKLOAD.333 
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3') ') 
13w 

3 ')(i 

) i ') 

) 76 

)/G 
7/w 

) /' 7 
Ij() 7 

!Ill) 
1!12w 
1111 
II 1 7 

II?!) 
11 )IIW 

1121 
II) ') 

II) II 

011'(10:) 1()')11()1 
nOl()OU 

02 11()(;11 

(HlnOll() 

(11 ;)I))? 

UOUo()n 

un501~) 

o()noon 

nu')( 11 f) 

nUl )()(1I) 

1117 .. " (IW)()p) 
II )') 
1I1I , ()IlOilO I I 

WAIl, HOS 
EXIT 

Bl 
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.WAII UNTIL DONE 

( 11 ) 

DISKLOAD.334 
DISKLOAD.335 
DISKLOAD.336 
DISKLOAD.337 

************~***********************************************************DISKLOAD.338 

r'lSGABRT 

BOOT END 

r'lSGNOF L 

r'lSC; FLW 

~lSGNO[)R 

~lSGF I U 

* * ErTor messages 
* 

* 
VHD D'8/CC$LF,D'8/CC$CR 
'DISK ERROR: DEADSTART ABORlED' 
() 

* 
ERRIF BOOTEND,GT,BTSIZ 

VHD [)'8/CC$LF,D'8/CC$CR 
'F I LE NOT FOUND' 
o 
ii· 

VHf) D'8/CC$LF,D'8/CC$CR 
'F I LE FLA~/ED' 
o 
'H' 

V~IO D' 8/CC$LF, D' 8/CC$CR 
'DIRECTORY NOT FOUND' 
() 

* * PJ'()lJlpt rr({~Ssclyes 

* 

* 
VWD [)' 8/CC$U ,D' 8/CC$CR 
, F I L E @DK(J: ' 
() 

.BASIC BOOT MUSl FIT IN 

.ONE PHYSICAL DISK SECTOR 

DISKLOAD.339 
01 SKLOAD. 3110 
DISKLOAD.341 
01 SKLOAD. 3112 
01 SKLOAD. 3113 
01 SI<LOAD. 3LI4 
01 SKLOAD. jltS 
o SKLOAD. 3116 
o SKLOAD.347 
o SKLOAD. 3118 
o SKLOAD.349 
o SKLOAD.350 
o SKLOAD. 351 
o SKLOAD.352 
o SKLOAD.353 
o SKLOAD. 3511 
o SKLOAD.355 
o SKLOAD.356 
o SKLOAD.357 
D SKLOAD.358 
DISKLOAD.359 
D SKLOAD.360 
D SKLOAD.361 
D SKLOAD.362 
D SKLOAD.363 
D SKLOAD.364 
D SKLOAD.365 
o SKLOAD.366 
D SKLOAD.367 
D SKLOAD.368 
o SKLOAD.369 
o SKLOAD.370 
D SKLOAD.371 
D SKLOAD.372 
o SKLOAD. 373 
D SKLOAD.374 
o SKLOAD.375 
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I~ 111~ 

l11w 00501') 
It It ~) 
11')0 "000000 

4')1 
112w 02LI06 11 
452 
') 11 000000 

512 
122w 012032 
513 

6 
17 
2l~ 

75 
)6 

t'lSGDBUG 

f>IENUIIDR 

t-IENUL IN 

r-1ENUF I L 
r-1ENLJCRD 
r·lfNUCRT 
f>lfNUWBD 
MENUSIZ 

DIHBUF 
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if-

VWD D'8/CC$LF,D'8/CC$CR 
'DEBUG' 
o 
if-

N- Menu display messages 
if-

if-

VWD , 
o 
if-

O'8/CC$LF,D'8/CC$CR 
FILE 

VWD D'8/CC$LF,D'8/CC$CR , 
o 

[qllALS D'6 
EQUALS D'15 
EQllAi S D' 20 
EQUALS 0'61 
EQUALS D'30 

if-

if- Directory entry buffer 
"N-

if

«FD@END@P» 

CREATED 

DISKLOAD.376 
DISKLOAD.377 
DISKLOAD.378 
DISKLOAD.379 
DISKLOAD.380 
D SKLOAD.381 
D SKLOAD.382 
D SKLOAD.383 
D SKLOAD.384 
D SKLOAD.385 
D SKLOAD.386 
D SKLOAD.387 

WORDS' D SKLOAD.388 
D SKLOAD.389 
D SKLOAD.390 
D SKLOAD.391 
D SKLOAD.392 

, D SKLOAD.393 
D SKLOAD.394 

.FILE NAME OFFSET IN MESSAGE 

.CREATION DATE OFFSET IN MESSAGE 

.CREATION TIME OFFSET IN MESSAGE 

.WOHDS OFFSET IN MESSAGE 

D SKLOAD.395 
D SKLOAD.396 
D SKLOAD.397 
D SKLOAD.398 
D SKLOAD.399 

.MENU LINE SIZE 

.FILE DESCRIPTION ENTRY 

D SKLOAD.400 
D SKLOAD.401 
D SKLOAD .1102 
D SKLOAD.403 
D SKLOAD.404 
D SKLOAD. 1105 
D SKLOAD.406 
D SKLOAD.407 
D SKLOAD.408 
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6 111 

0117 010000 () 1 7111 In I ()I l2 IHH) 
02 Lt716 

6 rd 020716 (l160(l() /1)()()553 
024736 

6'j7 020736 o 121l() 1 (12 11735 

b()2 01000n 02 11731 

6()11 

M)lt U20716 n 1611(l(1 /(I()1)43 Lt 
024732 

67(l 073362 

671 020735 U2 11 763 
673 010020 02 L, ( 64 
615 010000 U2 111'65 
677 077716 Inn?1!),) 

701 01oono 02111 1" ) 

7(13 <macro> 
7(J6 n72063 
7! 17 <m;i C to" 

lD 02U 716 (116tl(l(1 /1111(1 111111 
021t 7 3;) 

71/ 073 1111 
l?U 01UU01 (12 11 I ) I 
7') ') 

eL- 071()3() 
I? ') ':rnClC ro' 

I()P APf.1L 2.1(05/15/81) 01/u6/871.1:56: Lt9 Page 836 
( 13 ) 

01 SKLOAO. 410 
~~**********************************************************************0ISKLOAO.411 
* *0 I SKLOAO. LI12 
* Prompt for cHld input the disl<. fi Ie nClme. *0ISKLOAO.LI13 
* *0 I SKLOAO. LilLI 
************************************************************************OISKLOAO.415 

OISKLOAO.416 
LOA02 * 0ISKLOAO.417 

GETF 10 

0ISKLOAO.418 
R!BASE = 0 - XOK$SZ .SET BASE REGISTER TO HIGH MEMORYR14673BC.28 

BASEREG BASE 

R!OIR R!BASE + OIRBUF 

R!FIO 

R!OBG 

R!OIR + FO@FID@P 

OFF$OBUG 

* 
R!MSG = R!BASE + MSGFILE 

R = SEND 

R! OS I = H! FlO 
R!SIZ = FO@FIO@Z 
R!PAT = 0 
R = CLEAR 

R!PNT = 0 

SUN T I I (R! PN r 
R := RECV 
SIF (R!CItAR 

FO@F I D@C) 

CCSCrD) 

R!MSG R! BASE + t·1SGDBUG 

H -= SEND 
H!DBG = UNSDBUG 
I' -= GLI/ID 

SLLS[lf (H!CItAf{ = I/IH) 

01 SKLOAO. It20 
0ISKLOAO.421 

.0IRECTORY ENTRY BUFFER ADDRESS 0ISKlOAO.422 

.FllE 10 BUFFER ADDRESS 

.OEFAULT DEBUG OPTION TO OFF 

.OUTPUT PROMPT MESSAGE 

.CLEAR FILE 10 BUFFER 

.CLEAR TO ZEROS 

.FILE 10 CHAR POINTER 

· r-IAX UNG rH EXCEEDED 
· INPUT NEXT CHARACTER 
· IF CONTHOL-O ENTERED 

.»»> 0 
.SEND DEBUG r-IESSAGE 

· TO CONSOLE 
.SEI DEBUG REQUEST FLAG 
· THY AGAIN 
· IF DIRECTORY OELIMI IER 

01 SKlOAO.1123 
01 SKLOAO. 42LI 
01 SKLOAO. 1125 
0ISKLOAO.426 
01 SKLOAO. 1127 
01 SKLOAO. It28 
01 SKLOAO. 429 

o SKLOAO. LtJO 
o SKLOAO.1131 
o SKLOAO.432 
o SKLOAO.ln3 
o SKLOAO. Inlt 
o SKLOAO.lt35 
o SKLOAO.1136 
D SKLOAD.437 
D SKLOAO.438 
D SKLOAD. LI39 
o SKLOAO.440 
o SKLOAO.441 

SIF 
0ISKLOAO.442 

01 SKLOAD. Lt43 
01 SKLOAD. 4LI4 
01 SKLOAD. Ll lt5 
DIS KLOAD. 4LI6 
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730 <macro> 

736 071052 
737 <macro> 

737 010020 021~7l~n 

7Lll <macro> 
7 r) 1 <mac ro> 

757 075716 /001125 
761 <macro> 
762 075716 /OO131~5 
764 <macro> 

764 <macro> 
765 077716 /001073 
767 <macro> 

767 <macro> 
770 0711011 

771 

771 040046 1 (Ilion 1 
773 150046 
774 024733 
775 <macro> 

1 (If)5 <rn<lcro> 

Hill 010010 O(!lI/33 
1()13 073465 
Hllll 11 1 Ofllin O?11733 
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$IF (R!PNT = 0) OR (R!PNT >= fD@DIR@C) . IF FIRST OR > MAX 
.»»> 1 

D I SKLOAD. 1-t4 7 
$IF 

DISKLOAD.448 
DISKLOAD.449 

P = GEfFID 
$ENDIF 

.TRY AGAIN 

.««< 1 
R!PNT = FD@DIR@C .SET POINTER TO FILE NAME OFFSET 

$ENDIF 
D I SKLOAD. LI50 
DISKLOAD.451 
DISKLOAD.452 

$ELSEIF (R!CHAR = CC$CR) OR (R!CHAR = CC$LF) . IF TERMINATOR 
$1 F (R! PNT > FD@D I R@C) . I F FULL FILE I D SPEC I F I ED 

P = LOAD 
$f.LSE 

P = FSTAT 
SFNDIF 

$ELSE 
R = PUTCHAR 

SENDIF 

$ENDTIL 
P = GETFID 

.»»> 1 
.LOAD FILE AND EXECUTE 

$IF 
DISKLOAD.453 
DISKLOAD.'t54 

.MENU DISPLAY OR DUMP REQUESTED DISKLOAD.455 

.««< 1 

.ENTER 

.««< 0 

.FILE ID TOO LONG, TRY AGAIN 

DISKLOAD.456 
$ENDIF 

DISKLOAD.457 
DISKLOAD.458 
DISKLOAD.459 

$ENDIF 
D I SKLOAD. ,,60 
DISKLOAD.461 
DISKLOAD.462 
D I SKLOAD.'t63 

************************************************************************DISKLOAD.464 

RECV 

* 
D SKLOAD.465 
D SKLOAD.LI66 

* I npll t a cha rae te rand echo it on the sc reen. Ha nd I e BackspaceD SKLOAD. ,,67 
* and Delete as special cases. On exit, the character is in D SKLOAD.468 
* register CHAR. D SKLOAD.469 
* 

* 
WAI T, TID # DN .WAll UNTIL DONE 
T10:l0 .READ INPUT 
R!CIIAR = A . SAVE 
SIF (R!CIlAR = CC$BS) OR (R!CHAR = CC$DEL) . IF BS OR DEL 

S I F (R! PN r # II) 

R!CIIAH =- CC$BS 
R = [CliO 
R! CHAR = I I R 

.»»> 0 
. IF NOT FIRST CHAR 

.»»> 
.SEND BACKSPACE 

.SEND SPACE 

D SKLOAD.470 
D SKLOAD. Ln1 
D SKLOAD. LI72 
D SKLOAD. 't13 
D SKLOAD. LI74 
D SKLOAD.475 
D SKLOAD.476 
D SKLOAD.477 

$IF 
DISKLOAD.478 

$IF 
DISKLOAD.479 
DISKLOAD.480 
DISKLOAD.481 
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1U . 
l() 17 
1()21 
1(122 

w;!6 
lU3U 
1032 
lll34 
1()57 
1u60 
1062 
1Cl63 
1u65 
1()61 

1U67 
107() 

1U7U 
1 n 71 

1071 
1U72 

1()73 

j() 7 3 
11?11 

deild S L<ll't. I odd!:' ,. 

073 ll11l 
010010 ()~lli33 

073473 
<"macro" 

0100()U () L) II fLl ( ) 

010001 (1;:'11 ILl 
<macro> 
<111<1 c 1'0> 
<mac ro> 
<macro> 

0277'10 
o lOOOO 021~n3 

077716 /O{)1(l73 
<mac 1'0" 

02771t ll 
<mClC ro> 

071077 
<macro> 

0135113 
00100D 

<lTIilC rn" 
n010n() 

PUTCHAR 

LOAD 
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R ~ [CliO 
R!CItAHe CCSBS 
R = [CliO 
Sir (R!PNT = FO@OIR@C) 

.SlND BACKSPACE 

. IF SLASH POSITION 
.»»> 2 

R!PNI = Cl .SCAN DIRECTORY NAMl FOR END 
R ! C H A I~ : 1 . PRE SET 
SUNTlt (R!CIIAR = 0) .ENO OF NAME 

GEIBYTE R!CHAR,R!PNT,R!FIO, INC=l .GET CIiAR 
SEND r I L 

SELSE 
R!PNf = R!PNT - 1 .BACkSPACE 
R!CHAR = Cl .CLEAR CHAR TO ZERO 
R = PUTCHAR 

SENDIF 

R! PN r = R!PNl - 1 . BACkSPACE 
SENDlf 

p = Rlev . TRY AGAIN 
SEND II 

R = ECIIO .ECHO THE 
EX IT 

* * Add char to FILE 10 in next position 

* 
pur BYTE. H! CIIAR. R! PNT. R! FlO. I NC= 1 
EX IT 

* * 10ell1 requested f i I e and execute it 
* 
-H 

CHARACTER 

.««< 2 

.««< 

.««< 0 

( 15 ) 

DISKLOAO.482 
0ISKLOAO.483 
0ISKLOAO.484 
0ISKLOAO.485 

SIF 
01 SKLOAD. 1186 
01 SKLOAD. 1187 
0ISKLOAO.488 
01 SKLOAO. 1189 
01 SKLOAO. 't 90 
0ISKLOAO.491 
01 SKLOAO. 1192 
01 SKLOAO. 1193 
01 SKLOAO. 1194 
0ISKLOAD.495 

SENOIF 
01 SKLOAD. 1196 
01 SKLOAO. 1197 

SENOIF 
01 SKLOAO. 1198 
0ISKLOAO.499 

SENOIF 
0ISKLOAO.5UO 
o SKLOAD.501 
o SKLOAO.502 
o SKLOAD.503 
o SKLOAD.504 
o SKLOAD.505 
D SKLOAD.506 
o SKLOAO.507 
o SKLOAO.508 
D SKLOAO.5Cl9 
o SKLOAO.510 
o SKLOAO.511 
o SKLOAO.512 
D SKLOAO.513 
D SKLOAD.514 
o SKLOAD.515 
D SKLOAO.516 
D SKLOAD.517 
o SKLOAO.518 
o SKLOAD.519 



n ISh If) All - [1 i s 1< de ads t: <1 r tin" c1 p '" 

1125 

1127 
1 1 31 
1132 
1134 
1135 
1137 

11 110 
11112 
11113 

11L16 
1152 

1155 
1160 
1161 
1162 

1162 

1164 
1167 
1171 

1174 
1176 

12UO 
12n5 
1207 
1211~ 
1215 
1216 

o lOOOO 02 11741 

o 1 00~6 !l21l 73 3 
"073036 
010117 02473) 
073041 
0101260211733 
0730411 

010020 02117117 
072275 

<macro> 

<mac ro> 
<macro> 

020716 0121410 0211732 
073652 
071275 

<macro> 

010001 02117/-41 

014000/100000 024722 
010000 0211723 
01 11OOO /001000 02/1124 

010001 02117/15 
o lOOnl) 02 11731 

<macro> 
010001 112111113 

<mac r"fJ> 

072351 
o 12421l 
077716/00()161 

lOP APML 2.1(05/15/81) 07/06/87 11:56:49 Page 839 
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H! rLG = 0 .ASSUME FILE IS NOT KERNEL 

"* Checl< for possible KEHNEL overlay fi Ie (fi leid.OV) 

R ! CHAI~ = '.' R 
H = PUTCIIAR 
R!CHAR = 'O'R 
R = PUTCIIAR 
H!CHAH = 'VIR 
H = PUTCHAR 

R!LIM = FO@FIO@Z 
R = OlRSRC 
$IF (H!ORE # 0) 

GET R!%Wl,FO@FLW,R!OIR 
$ I F (R! %W 1 H 0) 

R!MSG = R!BASE + MSGFLW 
R =- SEND 
P c:: GETFIO 

$ENDIF 

R!FLG = 
"* Copy overlay fi Ie to MOS 

R!MOSL OVL$MOSL 
R!MOSU = OVL$MOSU 
H!WROS = 0'1000 

H!NlJM = 1 
R!BUF = 0 

GEl R!EOF,FO@EOF,R!OlH 
R!LBN = 1 
$UNlil (H!LBN > R!EOF) 

H GEIBLK 
B CONVERf 
H -- XD I SK 

.APPENO .OV TO FILE 10 

· FILE IDS I ZE 
.SEARCH DISK FILE DIRECTORY 
· IF OVLY FILE FOUND 

.CHECK FOR FLAWS 
· IF FLAWED 

.»»> 0 

.»»> 
.SENO FILE FLAWED MESSAGE 
.TO CONSOLE 
.TRY AGAIN 

.««< 

.KEHNEL TO BE LOADED FLAG 

.MOS OVLY ADOR 

· TRANSFER SIZE 

.BLOCKS PEH I/O 

.REAO OVLY BLOCK TO ADOR 0 

.LOGICAL END OF FILE 

.LOGICAL BLOCK NUMBER 

.ALL COPIED 

.GET PHYSICAL BLOCK NUMBER 

.CONVERT TO PHYSICAL PAHAMS 

.CALL DISK DRIVER 

o SKLOAO.520 
o SKLOAO.521 
o SKLOAD.522 
o SKLOAD.523 
o SKLOAO.524 
o SKLOAO.525 
o SKLOAO.526 
D SKLOAO.527 
o SKLOAO.528 
o SKLOAO.529 
o SKLOAO.530 
o SKLOAO.531 
o SKLOAO.532 
o SKLOAO.533 

$IF 
0ISKLOAD.534 
0ISKLOAD.535 
0ISKLOAO.536 

$IF 
0ISKLOAO.537 
0ISKLOAO.538 
0ISKLOAD.539 
01 SKLOAO. 51lO 

$ENOIF 
D SKLOAD. 5111 
o SKLOAO. 5112 
o SKLOAO.543 
o SKLOAD. 5114 
o SKLOAO.545 
o SKLOAO.546 
o SKLOAD.547 
o SKLOAD.548 
o SKLOAD. 5119 
o SKLOAD.550 
o SKLOAD.551 
o SKLOAD.552 
o SKLOAD.553 
D SKLOAD.554 
o SKLOAD.555 
D SKLOAD.556 
D SKLOAO.557 
o SKLOAO.558 



I) I ~ d I (Jill) - Ili' ~1 e ,Hi s til r' t 1 Oil d (' r' 

1')" ( c \ 07366') 

1221 <mac 1'0> 

1:?26 0267 113 
];'? 7 <mac 1'0" 

1?3() <mac 1'0> 

1230 02U740 (l13flU3 (l211T1tO 
1?33 010000 0211733 
1235 0731112 
1236 0731113 
1237 0731 1111 

12110 072177 
12111 <.nwcI'o> 

121111 020716 nl?3/6 (I?I, 732 
12117 073741 
1 ~'50 011364 
1251 <maCT(» 

12') 1 <IIIClC 1'0> 

12')') <m(lC n)~' 

1 ;~6() 020716 () 1 ;> II 1 () ( 1;>111)2 
12(J3 on 1~)5 
1 ?()II ()714()u 
1?(},) <m(le ro" 

lOP AI'MI 2.1((J~/1~)/87) IlT/o6/81 11:~6:49 Page 840 
( 17) 

R -=- t>10S 10 .CALL MOS DRIVER 

OAOO R!MOSll,R!MOSL,R!WRDS . INC MOS AOOR 
H! U3N :- R! LBN + 1 . I NC LOG I CAL BLOCK NUrllBER 

SENDT II 

SENDlf 
.««< 0 

* Clear .OV from FILE ID 

H! PNl - R!PNI - 3 .BACK UP CHAR POINTER 
r{! CHAH -, U .SET TO TERMINATOR 
R PlJ1CilAR 
R PlJTCIfAH 
R -- purCHAR 

* 
* Find I'equested f i Ie, load and execute it 
-H-

R = DIRSnC . SEARCH DISK FILE DIRECTORY 
S IF (R!ORE -.- 0) · IF REQUESTED FILE NOT FOUND 

.»»> 0 
R!MSG -- R!BASE + MSGNOFL .FILE NOr FOUND MESSAGE 
H = SEND .SENO TO CONSOLE 
P GETFID .GET NEW F I LENArllE 

SENDIF 
.««< 0 

GL 1 R!%Wl,rO@FLW,R!DIR .CHECK Fon FLAWS 
Sir (rU%Wl # 0) · IF FLAWED 

.»»> 0 
f{! r-1SG :-- IU 13ASE + MSGrLW .SENO rILE FLAWED MESSAGE 
R '" SEND .10 CONSOLE 
I' GErliD · TRY AGAIN 

SlNIJlf 
.««< 0 

* 

D I SKLOAD. 559 
D I SKLOAO. 560 
0ISKLOAD.561 
D I SKLOAD. 562 
01 SKLOAO. 563 
01 SKLOAO. 56 l t 
DISKLOAO.565 

SEND IF 
o SKLOAO.566 
o SKLOAD. 567 
D SKLOAO.568 
D SKLOAO.569 
o SKLOAO.570 
D SKLOAD.571 
D SKLOAO.572 
[) SKLOAO.573 
o SKLOAO.57 It 
o SI(LOAD.575 
o SKLOAD.576 
o SKLOAO.577 
0ISKLOAD.578 
0ISKLOAO.579 
IJISKLOAD.580 
0ISKLOAO.581 
0ISKLOAO.582 

SIF 
0ISKLOAO.583 
0ISKLOAO.584 
0ISKLOAO.585 
0ISKLOAO.586 

SEND I F 
0ISKLOAD.587 
0ISKLOAO.588 
0ISKLOAD.589 

SIF 
01 SI(LOAD. 590 
0ISKLOAO.591 
01 SKUJAD. 592 
01 SKLOAD. 593 

SEND I F 
DISKLOAO.594 
D I SKLOAD. 595 



[)IS~_I()/\.\) - ()jsk dc,l(istal-t IOdd!'1 

1265 010001 02LI745 
1267 o 10001l 02LI731 

1271 <macr-o> 
1276 010001 021t 7113 
13110 <mac ro> 
13U5 072260 
13()6 072333 
1307 077716 /001l167 

1311 014000 / O()/I( )()() 025131 
1314 026743 
1315 <m<lcro> 

1316 <m<lc 1'0> 

1321 014000 /OUO()()O 02LI77 1 
010001 03 11/71 

1326 014000 /onOOn!) 02LI171 
020737 03 11771 

1333 <macro> 
1334 010001 0211717 
1336 010000 0211720 
13/10 010000 0211721 
13112 <mac ro> 

13 112 01000U ()?II 7 11 
1 311/1 07 11711 

rSIAT 

lOP APML 2.1(()~/15/87) 07/06/8111:56: 119 Pnge 8 t., 
( 18) 

-M- Load and execute requested f i Ie 
* 
R! NUt-' = 1 
R!f3UF = 0 

G~ I H!EOF,rD@EOF,R!DIR 
R!LBN = 1 
SlINllL (R!LBN > R!EOF) 

R GETBLK 
R = CONVERT 
R = XDISK 

R!BllF R!BUF + FMSBFZP 
R!LBN = R!LBN + 1 

SENDTIL 

-II-

.BLOCKS PER I/O 

.READ BLOCK TO ADDR 0 

.LOGICAL END OF FILE 

.LOGICAL BLOCK NUMBER 
· ALL COP I ED 
.GET PHYSICAL BLOCK NUMBER 
.CONVERT TO PHYSICAL PARAMS 
.CALL DISK DRIVER 

· INC LOCAL BUFFER ADDRESS 
· INC LOGICAL BLOCK NUMBER 

* Set up registers for loaded program 
* 
S IF (R! FlG # 0) 

(STRT) = XDKSSTRT 

(DEBUG) 

StLSE 
R!%SIRI 
R!%MOSL 
R!%MOSU 

SlNDIF 

R!%10 -= 0 
P c R!%Hl 

* 

R!DBG 

XDI<SSTRT 
REGSMOSL 
REGSMOSU 

· IF KERNEL 
.»»> 0 

.CALLER IS DISKLOAD FLAG 

.DEBUG OPTION 

.OTHER BINARY 

.DISKLOAD IS CALLER 

.REG SAVE ADDR IN MOS FOR DMP 

.SET ENTRY ADDRESS 

.ENTER ROUTINE 

.««< 0 

* Check fi Ie name for DUMP or menu display 
* 
* 

o SKLOAD.596 
o SKLOAD.597 
o SKLOAD.598 
D SKLOAD.599 
D SKLOAD.600 
D SKLOAD.601 
D SKLOAD.602 
D SKLOAD.603 
D SKLOAD.604 
D SKLOAD.605 
D SKLOAD.606 
D SKLOAD.607 
D SKL.OAD.608 
D SKLOAD.609 
D SKLOAD.610 
D SKLOAD.611 
DISKLOAD.612 
DISKLOAD.613 
DISKL.OAD.614 
DISKLOAD.615 
DISKLOAD.616 
D I SKLOAD. 617 

SIF 
DISKLOAD.618 

DISKLOAD.619 

DISKLOAD.620 
DISKLOAD.621 
DISKLOAD.622 
DISKLOAD.623 
DISKLOAD.624 

SENDIF 
DISKLOAD.625 
DISKL.OAD.626 
DISKLOAD.627 
DISKLOAD.628 
DISKL.OAD.629 
DISKLOAD.630 
DISKLOAD.631 
DISKLOAD.632 
DISKLOAD.633 



/) I S I. I (l.\ I ) - [) i 'le<ldstClft IOildt~l· 

<nl(lC 1'0" 

136? 01UOO1 () ~ II /1111 
1364 010002 U2 11 7l1~' 
1366 01nOn!) n;:>11 7') 1 

1 3 1 () 072251 
1371 077716 I()()( 11 () 7 

1373 01UU01 ()2 1111 1 
1 3 1') 010Uon ()?11721) 
1') 77 01000n (I?II T? 1 

111()1 010noU I Ie' II 77 1 
lllf) 3 o 7L1771 

1111111 <macr'o> 

1111)14 01001U n?11 / II/ 
11106 072031 
111 (I 1 <lnClC 1'0" 

11112 02()716 (J 1 ~) II;' f J I)~)II f32 
1111'> 077716 /1)1)( 1)1 )(, 
111 1 1 071533 
111;) () <:: HI~l C I (J , 

111 ?() 1l?{J716 () 1 ;>11 ') 1 1);>11132 

Al'r<1L 2.1(U5/15/81) 07/06/87 11:56:49 

Sir (( R! F I [)) = 'OU ') AND (( R! FlO + 1) =- IMP') . I F DUMP 
.»»> () 

,It Load DMP program from block 1 on disk and execute it 

H I3LK 
R NUf>1 
R BUF 

OXSOPBLK 
2 
n 

f{ 

R 
CONVFf~ I 
XDISK 

.PRESET LOC OF OMP (BLOCK 1) 

.SIZE (2 BLOCKS) 

.READ TO AOOR 0 

.CONVERl TO PHYSICAL PARAMS 

.CALL DISK DRIVER 

* Set up registers for loaded program 

H!%SfRI 
R!%HOSL 
H! %f>10SU 

R!%TO = 0 
P c_c R!%lO 

SENOIF 

* 

XOI,SSTRT 
HEGSMOSL 
REGSMOSU 

.OISKLOAO IS CALLER 

.REG SAVE AOOR FOR OMP 

.SET ENTRY ADDRESS 

.ENTER ROUTINE 

.««< 0 

* Display menu of all files in requested directory 

* 
H!LIM = fO@DIR@Z 
R= OIHSHC 
S I ~ (R! DHF =- 0) 

R!MSG H!BASE + MSGNOOR 
R = SEND 
P GETFID 

Sf. N () I I 

H! "ISG :: H! BASE + MENUHDR 

.OIRECTORY NAME SIZE 

.SEARCH DISK FILE DIRECTORY 

. I F NO FILES FOUND 
.»»> 0 

.OIRECrOHY NOT FOUND MESSAGE 

.SENO TO CONSOLE 

. GE T NEW FILE 10 

.««< 0 

.OISPLAY MENU HEADER 

P<lge 842 
( 19) 

OISKLOAO.634 
OISKLOAO.635 

SIF 
o SKLOAO.636 
o SKLOAO.637 
o SKLOAO.638 
o SKLOAO.639 
o SKLOAO. 6110 
o SKLOAO. 6111 
o SKLOAO. 6112 
o SKLOAO.6 LI3 
o SKLOAO. 6LI14 
o SKLOAO.6LI5 
o SKLOAIJ.6LI6 
D SKLOAD. 6117 
o SKLOAD. 6118 
D I SKLOAD. 6 LI9 
DISKLOAD.650 
DISKLOAD.651 
DISKLOAD.652 
DISKLOAD.653 
DISKLOAD.654 
DISKLOAD.655 
DISKLOAD.656 
DISKLOAD.657 

SENDIF 
DISKLOAD.658 
DISKLOAD.659 
DISKLOAD.660 
DISKLOAD.661 
DISKLOAD.662 
DISKLOAD.663 
DISKLOAD.664 
DISKLOAD.665 

SIF 
DISKLOAD.666 
DISKLOAD.667 
DISKLOAD.668 
DISKLOAD.669 

SENDIF 
DISKLOAD.670 
DISKLOAD.671 



[J' Sid ()AD - Disk deadstlll't [ Odder' 

111;> 3 077716 /Of.lll)()6 

11125 <macro> 
11127 072263 
1113 f) 077716 /nOO3u6 

11132 010074 0257110 
11134 072017 
11135 <macro> 
11436 07155? 

11137 

11137 010U05 02117111, 
14111 010001 02 117115 
111113 01000n 0211731 

111115 

111115 .072171, 
11,110 077716 /OOfJl()7 

11150 <macro> 

l l l r>3 

11153 <mac 1'0> 
11162 <macro> 
1116 r) <milC r'o'-

1 1170 072037 
11171 <milcra> 

111 (II <m,l C 1'0> 

151? O(l101l0 

lOP APML 2.1(U5/15/87) U7/U6/87 11:56:49 Page 843 
(20) 

R ~. SEND 

SUNrl1 (H!DRE 
R = FORNAT 
R = SEND 

0) 

R!DRE = R!ORE + DR@DE@Z 
R = OIRFND 

SENDTIL 
P = GET riD 

.ON CONSOLE 

.ALL FOUND 

.FORMAT FILE STATISTICS 

.SEND TO CONSOLE 

.NEXT DIRECTORY ENTRY AODR 

.FIND NEXT FILE 

.GET NEW FILE ID 

o SKLOAO.672 
o SKLOAO.673 
o SKLOAO.674 
o SKLOAO.675 
o SKLOAO.676 
o SKLOAO.677 
o SKLOAO.678 
o SKLOAO.679 
o SKLOAO.680 
o SKLOAO.681 
o SKLOAO.682 
o SKLOAO.683 

************************************************************************0 SKLOAO.684 

DIRSRC 

DIRNXT 

DIHFNO 

o SKLOAO.685 
* o SKLOAO.686 
* Search disk directory for FILE ID o SKLOAO.687 

R!BLK 
R!NUM 
R!BUF 

DXSDRBLK 
1 
o 

R = CONVERT 
H = XDISK 

ADDRESS R!DHE DR@DE,H!BUF 

o SKLOAO.688 
o SKLOAO.689 
o SKLOAO.690 
o SKLOAO.691 

.FIRST DIRECTORY BLOCK ON DISK o SKLOAO.692 
o SKLOAO.693 

.REAO DIRECTORY BLOCK TO ADDR 0 D SKLOAD.694 

.CONVERT TO PHYSICAL PARAMS 

.READ 

.FIRST DIRECTORY ENTRY ADDR 

D SKLOAD.695 
D SKLOAD.696 
D SKLOAD.697 
o SKLOAO.698 
o SKLOAD.699 
o SKLOAD.700 
o SKLOAD.701 
D SKLOAD.702 
D SKLOAD.703 
D SKLOAD. 70lt 

SUNIIL (R!OnE >= R!BUr + FMSBFZP) .AlL SCANNED D SKLOAD.705 
GET R!%Wl,FD@STT,R~DRE .ENTRY STATUS D SKLOAD.706 
SIF (R!%Wl # 0) . IF ENTRY CON1AINS AN FDE 0 SKLOAD.707 

.»»> 0 SIF 
R = r'IA I CII .COMPARE DIR ENTRY ID TO FILE ID DISKLOAD.708 
S I F (R !I-1CIl # 0) . 1Ft-lATCH D I SKLOAO. 709 

.»»> 1 SIF 
COPY R!ORE,R!DIR,FD@ENO@P .COPY OlREC10RY ENTRY TO BUFFEROISKLOAD.710 
EX II . RETURN D I RECTORY EN TRY PTR 0 I SKLOAD. 711 
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1 ') I 3 

1 ') 1 ') 

1 ') 1 3 
1') 1') 

1 'j 16 
1 ')?() 

1 ')23 
1');'11 

I 'j('ti 
1 r)?() 

1 ,- ') ? ) ,_ I 

1 ')2 7 
l'd2 
1') 311 
1 ') ) 7 
1 'lll? 
1 ') I111 
I') II 7 
I ') ') 1 

I '; ') ') 
I I) I) I 
1 'j(d) 

I'}()( ) 

'4;~ilrl s t.1I rt 

<mClCI'()'> 

<1Il;H~ "0'" 

n1U07 11 
<rna r: r'o'~ 

<rnllC "0> 
<mllC "0> 

071US6 
<nr(tcr'o'> 

I ();1 d f' r 

();' ') ill(, 

(J 1 nuon ()?II 7tH) 
001 no() 

<.;,1I1;:lC /'0" 

0100UO (l?11 1(d) 

<macro'" 
02Ul')U O;:!2/66 
030767 ()2 11 7() 7 
020 ns 02? ftl() 
U3U 7711 (};>II ill I 

<m.l (~r ()" 

U 1 ()(lUU ()? II (') 1 
00 WOO 

..... [If~IC 10-

O?() 76<> 

MATCH 

(';)/1767 

I';' II 7 (() 
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$fND II 

$ENDIF 

R!DRE = R!DRE + DR@DE@Z 
$ENOrll 

~ GET NEXT DIRECTORY BLOCK 

GlI R!BLK,DR@NXT,R!BUF 
$IF (R!BLK # 0) 

P ::. DIRNXT 
$ENOIF 

* FILE NOr FOUND 

R!DRE = 0 
EXIT 

* 

.««< 

.««< U 
.NEXT DIRECTORY ENTRY ADDR 

.NEXI LINK 
· I F NOT NIL 

.»»> 0 
.SEARCH NEXT BLOCK 

.««< 0 

.FllE NOT FOUND 

DISKLOAO.712 
$ENDIF 

DISKLOAD.713 
SENDIF 

DISKLOAD.714 
DISKLOAD.715 
DISI<LOAD.716 
DISKLOAD.717 
DIS I( LOAD. 7 1 8 
DISKLOAD.719 
DISKLOAD.720 

srF 
DISKLOAD.721 
DISKLOAD.722 

* Compare FILE ID to di rector'y entry fi Ie id 
-It 

D 
D 
D 
D 
D 
D 
o 
D 
o 
D 
D 
D 

$ENDIF 
SKLOAD.723 
SKLOAD.724 
Sl\lOAD.725 
SI\LOAD.726 
SKLOAD.727 
SI\LOAD. 728 
SI<LOAD.729 
SKLOAD.730 
SKLOAD.731 
SKLOAD.732 
SKLOAD.733 
SKLOAD.734 
SKLOAD.735 
SKLOAD.736 
SKLOAD.737 
SKLOAD.138 
SKLOAD.739 
SKLOAD.740 
SKLOAD. 71.t 1 
SI\LOAD.1LI2 
SKLOAD.743 

ADDfU SS H! DID, F D@F I D, R! ORE 
R!%H1 = U 
$UNII L (R!%\l1 = R! Llfv1) 

R!%W2 R!DID + R!%W1 
R!%W2 = (R!<;{,w2) 
R!%W3 = R!FID + R!%W1 
1{!%W3 ~- (R!%W3) 
$IF (R!%W? # R!%W3) 

R!HCIi c-: () 

EX IT 
$ENDlr 

R!%WI R!%WI + 1 

.DIRECTORY ENTRY FILE 10 ADDR 

.PARCEL POINTER 

D 
D 
D 

· ALL COfJlPARED 

.NEXT TWO OIR ENTRY FILE ID 

.NEXT TWO FILE 10 CHARS 
• I F NO MA rCH 

.»»> 0 
.NO MATCII 

.««< 0 
.NEXI PARCEL 

D 
D 

CHARSD 
o 
D 
D 

SIF 
[) I SkLOAD. 7l~li 
DISKLOAD.745 
DI SKLOAD. 71t6 

$ENDIF 
DISKLOAD.747 



() ISh L () 1\ D - l) i s k d e Cl d s tar t I 0 ,1(j e I' 

1 ~61 
1~62 
1~64 

1565 

1565 

1~67 
1574 

1~76 
1601 
1604 
1607 
1611 
1613 

16?1 

1625 
1626 

1626 

1631 
1632 
1634 
1636 

1637 

<mClcro> 
010001 02 1Il'"")1 
001000 

<mac r'o> 
010000 Cl2tl753 

<mac 1'0> 
<macro> 
<macro> 

030754 02LI166 
03075~ 02 11767 

<macro> 

020766 0227 1111 
024744 
001000 

<mar.ro> 

0207111~ (123761 

U26753 
010002 02') 7')11 
010002 O? ') 7') 'j 

<milC r'oc' 

075716 /()(IU3()() 

GE fBLK 

013f)Ol 

(l?', 7l1'~ 

lOP APML 2.1(05/15/87) 07/06/87 11:56:49 Page 845 

Sl NtH I L 
R!MCIf 
EX 11 

'* 

. MATCH 

-1+ Con v e r't log i c a I b I 0 c kin f i let 0 ph Y sic a I b I 0 c k 0 n dis k 
'* 
-1+ 

R!BLK = R!LBN .LOGICAL BLOCK NUMBER 

-1+ Find data group containing logical block 

GET R!OGP,FO@POP,R!DIR 
R!OGX = 0 

ADDRESS R!OGB,FO@DGB,R!OIR 
ADDRESS R!OGC,FO@OGC,R!OIR 
SUNI IL (R!OGX = R!OGP) 

R!%W1 = (R!OGB) 
R!%W2 = (R!OGC) 
SIF (R!BLK <= R!%W2) 

.DATA MAP POPULATION 

.LOOP COUNTER 

.FIRST DATA GROUP BEGIN AOOR 

.FIRST DATA GROUP COUNT ADDR 

.ALL SCANNED 

.GROUP BEGIN 

.GROUP COUNT 

. IF BLOCK IN THIS GROUP 
.»»> 0 

R!BLK = R!%W1 + R!BLK - 1 .OFFSET FROM GROUP BEGIN BLOCK 

[XI T 
SENOIF 

R!BIK 

R!()GX 
R!OGEJ 
H!DGC 

SlNDT It 

P = ABORT 

-1+ 

R!BLK R!%W2 

R DGX + 1 
R DGB + FO@DG@Z 
R DGC + FD@DG@Z 

.««< 0 
.SKIP GROUP 

.NEXT DATA MAP GROUP 

.FILE DESCRIPTION ENTRY HOSED 

(22) 

0ISKLOAO.748 
01 SKLOAO. 749 
0ISKLOAO.750 
0ISKLOAO.751 
0ISKLOAO.752 
o SKLOAD.753 
D SKLOAD.754 
D SKLOAO.755 
o SKLOAO.756 
o SKLOAO.757 
o SKLOAO.758 
o SKLOAO.759 
o SKLOAO.760 
D SKLOAO.761 
o SKLOAO.762 
o SKLOAO.763 
o SKLOAO.764 
o SKLOAO.765 
o SKLOAO.766 
o SKLOAO.767 
o SKLOAO.768 
o SKLOAO.769 
o SKLOAO.770 
o SKLOAO.711 
o SKLOAO.772 

SIF 
0ISKLOAO.773 

DISKLOAD.774 
0ISKLOAD.775 

SENOIF 
0ISKLOAO.776 
0ISKLOAO.777 
0ISKLOAO.718 
0ISKLOAO.779 
0ISKLOAO.780 
0ISI<LOAO.781 
01 SKLOAO. 782 
0ISKLOAO.783 
0ISKLOAO.784 
0ISKLOAD.785 
0ISKLOAO.786 
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* Conve I't block Ill.. ~r a mJ /lumber' of blocks to physiGal pa rams 01 SKLOAD. 787 
* D I SKLOAD. 788 

01 SKLOAD. 789 
161J 1 CONVEln * 01 SKLOAD. 790 

0ISKLOAD.791 
161J 1 010000 U21~ 1{~6 H!ItO " n · I NIT IAL HEAD 01 SKLOAD. 792 
16113 020744 Cl?IJ 166 H!%Wl =: H!BLK .COUNrER 01 SKLOAD. 793 
16 1J5 <mac rn" $UNlIL (R!%W1 < DX$I>1B8U) 01 SKLOAD. 79 l ! 

1650 020766 () lW(lIJ 1l~/1766 R!%\ll .. H!%W1 - DX$MB80 .DIVIDE BY BLOCKS PER HEAD 01 SKLOAD. 795 
1653 026726 JUliD = H!HD + .NEXT HEAD D I SKLOAD. 796 
1651J <macro> $ENDTIL D I SKLOAD. 797 

01 SKLOAD. 798 
1655 01ouon 1l?lll;'),1 R!SCr ::c U · IN IT IAL SEC10R 01 SKLOAD. 799 
1657 <macr()" $UNllt ( H!%W1 0) 0ISKLOAD.800 
1661 027766 H!%Wl R!%Wl 1 .DEC BLOCK COUNTEH 0 SKLOAD. 801 
1662 010010 ll?,)7?7 H!SCI -- R!SCT + DX$I>lS80 .MULTIPLY BY SECTORS PER BLOCK 0 SKLOAD.802 
166 1J <rn('lc r'o" $ENDT I L 0 SKLOAD.803 

0 SKLOAD.8U4 
1665 ()100UO lJ2 1Il2') H!CYl = U · I NIT IAL CYLINDEH D SKLOAD.805 
1667 <nl3CrO" $UNI I L (H!IIIJ < DX$MII80) 0 SKLOAD.806 
1672 020726 () 1 3 ()( )') ()211726 H!HD = R!IID - OXSl>lH80 .0IVIDE BY HEADS PER CYLINDEH 0 SKLOAD.807 
1675 (l2672~) H! CYL = H!CYL + 1 .NEXT CYLINDEH 0 SKLOAD.808 
1676 <melC ro> $FNOTIL 0 SKLOAD.809 

0 SKLOAD.810 

I 
1677 01000U lJ2 1113() R!CNI = 0 · I NIT IAL SIZE 0 SKLOAD.811 
17C11 020745 {)2 11166 R!%W1 -- H!NUM .COUNTER D SKLOAD.812 
17()3 <melcro> $UN r I L (R!%W1 0) D SKLOAD.813 
1705 010010 U?rj/3() H! CN r R!CNT + DX$MS80 .MULTIPLY BY SECTORS PER BLOCK 0 SKLOAD.814 
17n7 027766 H!%W1 = R!%W1 - 1 .DEC BLOCK COUNT 0ISKLOAD.815 
1 71 (l <m8cro> $ENDTIL 0ISKLOAD.816 
1711 00100n EXIT DISKLOAD.817 

0ISKLOAD.818 
0ISKLOAD.819 

* 0ISKLOAD.820 
* I or'ma t f i Ie s tel tis tic s Clnd move to ,.'ENUL I N 0ISKLOAD.821 
* 0ISKLOAD.822 

0ISKLOAD.823 
111 ? F OI\t·1A 1 * D I SI(LOAD. 824 

D I SKLOAD. 825 
1 71 ? U?O 11 fl ( ) 1 ~Jl) 1 ;' 11;'/1132 Hlf.1SC H1BASE + MENU! IN .MESSAGE BUFFER DISKLOAD.826 

0ISKLOAD.827 
1 11') 02()73? () l?I I() 1 1)?117(1) H!DSr H! ,"SG + 1 .CLEAR f'1[NULIN 0ISKLOAD.828 
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1727 
1732 
1735 
1737 

1 71~ 1 
1744 
17LI7 
1751 

1753 
1756 
1761 
1763 

1765 
1772 
1777 

2uu1 
2007 
2011 
2013 
2U15 
2017 
2025 
2036 
20'11 

010036 021~ 1()1~ 
014000 I02001l() 024765 
077716 IOU2103 

<mac ro> 
020732 012un6 0211763 
010020 024761, 
077716 100212(1 

<macro> 
020732 012017 024763 
o 1 00 1 0 02 LI 7 6l~ 
077716 10021211 

<mac ro> 
020732 012U24 024763 
010010 02 1n611 
077716 IOn2120 

<mClcro> 
<macr'o> 

010075 n2l~71~n 

<mac ro> 
020756 02 1176(1 
020757 021,761 
01000U U2 11756 
01(JOUU (J2 1175l 

<macro> 
<mClC"O> 
<fIIClcro> 
<IfIClC ro > 
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H!SIZ = MENUSIZ 
H! PAT =' , 
R = CLEAt{ 

* F i Ie nel file 

ADDRESS R!SRC,FD@FIL,R!DIR 
R!DST = R!MSG + MENUFIL 
R!SIZ = FD@FIL@C 
R= MOVE 

* Creation date 

ADDR[SS R!SRC,FD@CRD,R!DIR 
R!DST = H!MSG + MENUCRD 
R!SIZ = FD@CRD@C 
H = MOVE 

* C r'ea t ion time 

ADDRESS R!SRC,FO@CRT,R!DIR 
H!DST = R!MSG + MENUCRT 
R!SIZ = FD@CRT@C 
H = !-10VE 

* F i Ie size 

GET R!QfU,FD@SZU,R!DIH 
GEl H!QTL,FD@SZL,R!DIR 
R!PNT = MENUWRD 

* Convert binary to decimal 

.SET TO BLANKS 

.FILE NAME ADDH 

.MOVE TO MESSAGE 

.CHARS TO MOVE 

.CREATION DATE ADDR 

.MOVE TO MESSAGE 

.CHARS TO MOVE 

.CHEATION TIME ADDH 

.MOVE TO MESSAGE 

.CHARS TO MOVE 

,FILE SIZE (UPPEH) 
.FILE SIZE (LOWER) 
.BYTE OFFSET OF SIZE FIELD END 

SUNlit (R!QTU = 
R!R!-1lJ R!QTU 
R! H!-1L = R! Q T L 
H!QTlJ = 0 
R!QTL -= 0 

0) AND (R!QTL = 0) .QUOTIENT ZERO 
.HEMAINDER 

SUN TIL (R! /U'1U 
DSlH3 R! R!-1U, H 
DADD R!QTU,R 

SENDTIL 

.QUOTIENT PHESET 

0) AND (H!RML < D'10) .SINGLE DIGIT 
HML,D'10 .DIVIDE REMAINDER BY 10 
QTL,1 

(24) 

DISKLOAD.829 
DISKLOAD.830 
DISKLOAD.831 
DISKLOAD.832 
DISKLOAD.833 
DISKLOAD.834 
DISKLOAD.835 
DISKLOAD.836 
DISKLOAD.837 
DISKLOAD.838 
D SKLOAD.839 
D SKLOAD. 81,0 
D SKLOAD. 81,1 
D SKLOAD. 8 LI2 
D SKLOAD. 8 L,3 
D SKLOAD.844 
D SKLOAD. 8L,5 
D SKLOAD.846 
D SKLOAD.8LI7 
D SKLOAD.848 
D SKLOAD.849 
D SKLOAD.850 
D SKLOAD.851 
D SKLOAD.852 
D SKLOAD.853 
D SKLOAD.854 
D SKLOAD.855 
D SKLOAD.856 
D SKLOAD.857 
D SKLOAD.858 
D SKLOAD.859 
D SKLOAD.860 
D SKLOAD.861 
D SKLOAD.862 
D SKLOAD.863 
D SKLOAD.864 
D SKLOAD.865 
D SKLOAD.866 
D SKLOAD.867 
D SKLOAD.868 
D SKLOAD.869 
D SKLOAD.870 



20/1c 
;~(llt ') 
21U1 
? 11)2 

?103 

21U3 
21U5 
2113 
2115 
2116 
;-, 117 

21 ;'() 

.2120 
2122 
2125 
? 1117 

21~2 
?151 

211) 3 
?2()11 
??()I) 

;> ~) II ( > 

020761 01?U{)() ();>lt733 
<mac roo> 
<m<1cro' 

.001000 

020763 O?'1766 
<1lI<1C roo' 

020765 () )lll(,h 
026766 

<mac ro> 
00100IJ 

010000 
<mac r'o> 
<mac roo> 
</IlClC roo> 

001(01) 
</Il~C roo> 

<1Il<1C ro.> 
<lIlilC ro~' 

onlonn 

()2'176() 

CLEAR 

MOVE 

LOALH ND 
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R! CHAR :-c H! RML + B . ADD B I AS 
PUIBYTE R!CHAR,R!PNl,R!MSG,INC=0'177777 .ENTER CHAR 

SEND I I L 
EXIT 

.H-

* Cle<1r data area 
* 

H!~70Wl cc R!DST .rOINIER 
SUNTIL (R!%Wl = R!OST 

( R! %\-11) = R! PAT 
R!%Wl = R!%Wl + 1 

SENOTIL 

+ R!SIZ) .AlL CLEARED 
.SET TO PATTERN 
.NEXT PARCEL 

EXIT 

* * MOVE STRING TO MESSAGE 
* 
.H-

f{! %\-11 : () 
SUNlit (FU%Hl ::: R!SIZ) 

GETBYTE f{!CHAR,R!%Wl,R!SRC 
S I F (R! CHAR = 0) 

EX If 
SENDIF 

.SOURCE POINTER 

.ALL MOVED 

.NEXT CHAR 

. IF TERMINAlOR 

.ALL DONE 
.»»> 0 

.««< 0 
PLJIBYJE IUCHAR,R!%Wl,R!OST,INC=l . PLACE CHAR IN t-1ESSAGE 

srNOflL 
[XIT 

.H-

ERRIF LOAOIND,Gl,XOKSSZ .LOAOER EXCEEDS MAX SIZE 

(25) 

0ISKLOAD.871 
0ISKLOAO.872 
0ISKLOAO.873 
0ISKLOAO.874 
DISKLOAO.875 
0ISKLOAO.876 
0ISKLOAO.877 
0ISKLOAO.878 
0ISKLOAO.879 
0ISKLOAD.880 
0ISKLOAO.881 
0ISKLOAO.882 
0ISKLOAO.883 
0ISKLOAO.884 
0ISKLOAO.885 
0ISKLOAO.886 
0ISKLOAO.887 
0ISI<LOAO.888 
o SKLOAO.889 
o SKLOAO.890 
o SKLOAO.891 
o SKLOAO.892 
o SKLOAO.893 
D SKLOAO.894 
o SKLOAD.895 
o SKLOAO.896 
o SKLOAO.897 
o SKLOAO.898 
o SKLOAD.899 
D SKLOAD.900 

$1 F 
DISKLOAD.901 
DISKLOAO.902 

$END IF 
DISKLOAD.903 
DISKLOAD.904 
DISKLOAD.905 
DISKLOAD.906 
0ISKLOAD.907 
0ISKLOAD.908 
R14673BC.29 
DISKLOAD.910 
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END 
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(26) 

DISKLOAD.911 
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I 
(27) 

71r) Sin (;01,(; 2: 8 D 2: 9 £, , / [) 2: 10 2: 10 D 2: 11 2: 11 D 2: 12 
2: 12 0 2: 13 D 2: Jlt 2: 1 LI D 2: 15 2: 15 D 2: 16 2: 16 D 
2: 1 7 2: 17 D 2: 18 F 2: 19 2: 19 D 2:20 2:20 D 2:21 
2:21 D 2:22 F 2:23 2:23 D 2: 2LI 2: 2LI D 2:25 2:25 D 
2:26 2:26 D 2:27 2:27 D 2:28 F 2:29 2:29 D 2:30 
2:30 D 2: 31 2:31 D 2: 32 F 2:33 2:33 D 2: 311 2:34 D 
2: 35 2: 35 D 2:36 2: 36 D 2: 31 2:37 D 2:38 F 2:39 
2: 39 D 2: 110 2: ItO D 2: Lll 2: It 1 D 2: LI2 2: LI2 D 3 : 1 F 
3 : 2 3 : 2 D 3 : 3 3 : 3 D 3 : LI 3 : LI D 3 : 5 3 : 5 D 
3: 6 F 3 : 7 3 : 7 D 3 : 8 3 : 8 D 3: 9 3 : 9 D 3: 10 
3: 10 D 3: 11 F 3: 12 3: 12 D 3: 13 3: 13 D 3: 14 3: 14 D 
3: 15 3: 15 D 3: 16 F 3: 17 3: 17 D 3: 18 3: 18 D 3: 19 . 
3: 19 D 3:20 3:20 D 3:21 F 3:22 3:22 D 3:23 3:23 D 
3: 2 Lt 3:24 D 3:25 F 3:26 3:26 D 3:27 3:27 D 3:28 
3:28 0 3:29 3:29 D 

716 ~~[)I'll) 2: 9 D 
716 %[llH·1P $AP rE..Xl 2: 8 2:13 
720 ~7,r.1USI $APTExr 2: 11 [) 18:3U 19: 19 
721 %1·1USLJ $APIExr 2: 12 [) 18: 3 1 19:20 
717 ;~s rln $APTEXl 2: 10 D 18:29 19: 18 
771 ~Jn 2: 6 3:26 D 6:32 6: 311 15 : 9 15:33 16: 37 18 : 7 

18: 2LI 18:25 18:26 18:27 1'8:35 18:36 19: 3 19:22 
19:23 20:34 22: 17 21~: 28 24:29 25: 2 25: 14 25:29 
25:35 

772 %1 1 2: 6 3:27 D 8: 12 8: 15 15 : 9 15:33 20: 41 25: 2 
25:29 25:35 

773 %12 2: 6 3:28 D 15 33 20 41 25: 2 25:35 
77 LI % 13 2: 6 3:29 D 20 41 24 40 
766 ~~\11 3:22 D 10: 3(} 10 37 16 17 16 19 17 33 17 35 20 35 

20:37 21: 3U 21 31 21 32 21 34 21 42 22 23 22 27 
23: 7 23 : 8 23 9 23 1 II 23 15 23 26 23 27 23 29 
25: 13 25: 111 25 15 25 16 25 27 25 28 25 29 25 35 

767 ~~\I? 3:23 D 21: 32 21 33 21 37 22 21/ 22 26 22 32 
7lu %\13 3: 211 D 21: 311 21 35 21 37 

() GreLl II: 25 0 
n OfrUI II: 26 D II: 3~) D 
0 OL \S(;I 1 II: 311 D 

3U() AIlUI< , 8: 110 9 9 9 32 D 22 39 
716 nJ\S[ 2: 1 Lt D 4 28 4 29 5 13 B 9 34 13 10 13 12 13 14 

13:22 13 29 13 13 37 1 II 10 B 1L1 12 B 1L1 16 B 14 37 B 1 II 39 B 
15: 11 B 15 11/ 13 16 20 16 LI2 B 17 27 17 36 18 12 B 19 12 B 
19:36 19 37 B 19 112 20 1 13 20 5 B 20 28 B 22 39. B 23 40 



[llShlOAO - D i sl, i1eadstClrt Ill;Hj{~ " lOP APML 2.1(O~/15/87) 07/06/87 11:56:49 Page 851 
(28) 

24: 3 B ZII: 10 B 24:17 B 24: 21~ B 24:34 B 25: 2 B 
711'~ BII, 2: 111 D 19 : 1 20:21 21: 10 21 : 12 22: 12 22:26 22:27 

22:32 23 : 7 
376 l:300TlND 11 : 16 D 11:17 F 
400 BTSIZ 3:37 D 3:38 11 : 1 7 F 
731 Bur 2:27 D 6: 17 6:28 6:32 8: 18 10: 39 16:35 18 : 5 

18: 111 19 : 9 20:23 20: 30 20: 311 21:10 
10 CCSBS SAPrEXT 111: 37 111: 40 15 : 2 
15 ccScn $AP1EXl 11 : 12 11 : 21 11 : 26 11 : 31 11 : 110 12: 3 12: 12 12: 17 

14 : 7 
II CCSCTD $APTEXT 13:36 

177 CCSDE I $APTEXT 14: 37 
12 cr,SU $APTEXT 11 : 12 11 : 21 11:26 11 : 31 11:40 12 : 3 12: 12 12: 17 

1I~ : 7 
733 CIIAR 2:30 D 1 U: 5 10 : 8 10:22 13: 36 13:42 14 : 7 14:35 

14:37 14: 110 14:42 15 : 2 15 : 7 15 : 8 15 : 9 15: 13 
15:33 16 : 5 16 : 7 16 : 9 17: 15 25: 1 25: 2 25:29 
25:31 25:35 

734 CIIARS 2:31 D lU: LI 10: 5 10: 8 
261 CflHT 7 : 7 7: 112 8: 3 8: 6 8: 10 8: 13 8: 16 8: 19 

8:23 8:36 9: 6 D 9:20 
2103 CLEAR 13:29 211: 3 25: 11 D 

73U CNT 2:26 D 6:27 8: 12 8: 15 23:25 23:28 
1641 COflVEI< 1 16: 111 18: 11 19: 11 20:27 23: 4 D 

271 CTUH 8: 7 9: 17 D 9:24 
725 CYL 2:23 D 6:24 8: 2 23: 19 23:22 
737 DBG 2:35 D 13: 18 13:40 18:26 

OX DEBUG 3:33 D 18:26 
754 DGB 3 : 9 D 22:20 22:23 22:35 
755 DGC 3: 10 D 22:21 22:24 22:36 
752 DGP 3 : 7 D 22:17 22:22 
753 [)(;X 3 : 8 D 22: 18 22:22 22:34 
750 DID 3 : II D 21: 29 21:32 
736 Din 2: 311 D 13: 1l~ 13: 16 16: 17 16:37 17:33 18 : 7 20:41 

22: 17 22:20 22:21 24: 7 24: 14 24:21 24:28 24:29 
553 [) 11<BIH 12: 31 D 13: 111 

11153 DIHI fW ?(l: 8 20:32 D 
11145 DIIUP<I 20:25 [) 21: 13 
1437 DIHSf{C 16: 13 17: 211 19:33 20: 19 D 

HI DIIG'IHc:'P SAl'rrXr 20:30 
711 [)1~(~[)[c'Z S/I.PlrXr 2(1: -{ 21 : 5 
20 nl~(1N)-: l(IN SAPTrXT 21: 10 21: 10 r 
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(29) 

U [)I\,-,Ir~\ I (if' $APIEXI 21: 10 
U ol\(:'rr~ r ('S $APIEXf 21: 10 21 10 

71.6 DI\I 3: 2 0 16 15 17:26 19:35 20 3 20: 7 20:30 20: 34 
20:35 20 In 21 : 5 21: 19 21 29 

763 OSI 3: 18 0 13 26 23:42 21. : 8 24 15 24:22 25:13 25: 14 
25:35 

12 [)VSHU\ll $APTExr 8: 15 
0 OVSI~EI\[) $APTExr 8: 9 
5 D\'$SLCI $APIEXT 8: 12 8: 15 

LIOO nv$SUh $APIEXT 7: 111 
60 D:\$,l\tWf x $API EXT 7 : 9 F 
27 D><$UlC $APIEXI 7: 1,0 F 

1 UX$UP3lh $APTExr 19: 7 
5 [)/:$llIWU, $APTEXT 20:21 
4 [)'\Srms() $APfEXT 23 : 8 23 : 9 
5 D\$r'll1t~11 $APIEXI 23: ~o 23: 21 

10 D><Sr,lSHtl $APIEXT 23: 16 23:28 
326 ECHO 10: 7 10: 10 10: 19 D 1 L.: 41 15 1 15 : 3 15:23 
742 [01 2: 39 D 16:37 16:39 18 : 7 18 9 

17 r ,\13 $APTEXf 7: 4 7: 6 7:1., 8: 2 8 5 8: 9 8: 12 8: 15 
8: 18 8:22 8:29 8:35 8 37 9: 8 9: 19 9:21 

lU f IY}ClW(='C $APTEXT 2 11: 16 
21 f-[)QCRUQP $AP1EXT 21,: 14 
10 f[)(}Cf{ 1 Oc $APTEXT 21.: 23 
25 FDO(:H 1(,'1' $APIEXT 24:21 

2 f Dc:' [) U~:' L $/>,Pl EX f 22: 35 22: 36 
110 F ()OD(; Be' P $APTExr 22:20 
41 F [)Q[)r;cG'P $APTEXI 22:21 
20 f [)(o)() 11<0'C $APIEXI 14 : 2 11, : 6 14 : 9 15 : 5 
10 F DC'!) 1/;01 $APfExr 19:32 
III 1 [)(.o\l rn)I)!, $APTEXT 12:32 2U: 111 
2U 1 ()('EOIOH $/IP I EX I 16:37 16:37 F 18: 7 18 : 7 F 
36 Ill}l:UIG'P $/~PTFXI 16: 37 F 16:37 18 : 7 F 18 : 7 

(I I [Ji}!: () 1 <i'S $fI.P I EX T 16:37 16:37 F 18 : 7 18 : 7 F 
I,U F lll.~IIIlC.:'C $APTEXT 13: 33 

1 Illl;1 11)'::\1' $API[XT 13: 16 21: 29 
20 1(1,,'1 1[,,':'1 $APIEXT 13:27 16: 12 
21) I Dr.:'1 II (:'e $APIEXI 2 /1: 9 
11 1 Il.)f Il(;!1' $APIEXf 2 1.: 7 

1 f [)(~f I I/(:'tl $APIEXf 16: 17 17 33 
1 r (),;'I ll/UI $APTExr 16: 17 16 1 7 F 17: 33 17:33 F 
(l I [It:'1 I I/( 'I' $Ap r EX T 16: 17 17 33 F 
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2 f D@rl \/0S $APIEXT 16: 17 16 1 7 F 17:33 17: 33 F 
20 F[JOI'OPON $APrEXT 22: 17 22 1 7 F 
37 fD@POI'li)P $APlEXI 22:17 F 22 1 7 

0 FDCPOP@S $APfEXT 22: 17 22 17 F 
1 F[)cS T1 @N $APTEXT 20:35 20 35 F 
0 f DCSl I@P $APrEXr 20: 35 F 
0 FDCSTl@S $APIEXI 20: 3') 2fl:35 F 

20 FIJ@SZL@N $APrEXl 211: 29 211: 29 F 
32 FD@SZl@r $APTEXT 211: 29 F 211: 29 

0 F D@SZLG'S $AP r EXT 211: 29 211: 29 F 
20 FOQSlllQN $APTEXl 24:28 211: 28 F 
31 FDQSZLJ@P $APfEXT 211: 28 F 211: 28 

0 FU(?~lUOS $APTEXT 24:28 211: 28 F 
735 FID 2: 33 D 13: 16 13:26 15: 9 15: 33 19: 3 21:34 
741 fLG 2:37 D 16 : 1 16:26 18:23 

4000 HI$I3Fl P $APTEXT 18: 1L1 20:34 
1712 FOR!'IA T 20: 4 23:38 D 
1345 FSlAl 111: 12 18: 112 D 
1565 GEIBI "- 16: 110 18: 1 0 22: 10 D 
664 GETFID 13:20 D 13: 111 111 : 3 14:20 16:22 17:29 17:38 19:38 

20: 1 U 
726 liD 2: 211 D 6:25 8: 15 23: 6 23: 10 23:20 23:21 

27 IQ><DI'- $APTEXT 7 : II 7 : 9 F 7:40 F 
250 I Nl\H 8:27 D 8: 31 
7113 U3N 2: 110 D 16:38 16:39 17: 4 18: 8 18: 9 18:15 22:12 

5 LDSIZ 3:38 D 6:27 
747 L I '-I 3 : 3 D 16: 12 19:32 21 : 31 

1125 LOAD 14: 10 15: 111 D 
6117 LOAD2 6: 32 13 : 8 D 

2206 LOAOEtll) 25: 110 D 25:41 F 
1527 r'1A lell 20:38 21: 27 D 

751 r·ICII 3 : 5 D 20: 110 21:38 22: 2 
17 r·IUI\Jc/<D 12:22 D 24: 15 
2LI '·IlNtJCln 12:23 () 211: 22 

() HLlllJ I II 12:21 [) 24: 8 
451 '-1 UItJl II 11< 12: 11 [) 19: 112 
512 '~EtllJl I tj 12: 16 D 23: '10 

36 '·l[1ltlS 17 12:25 D 211 : 1 
75 r·HNtJ\·JI\n 12: 211 () 211: 30 

') '·IOS $flPfEXI 10:33 1():35 10 38 10: 110 10: 112 11: 
333 '·IOS I 0 6: 18 10:31 D 17 1 
'122 "'OSL 2: 19 [) 6: 111 10 34 10:36 16:30 17: 3 
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( 31 ) 

123 1·IOSl) ?:?U () 6 1') L 16: 3 1 17: 3 
2120 1·IOV! 211: II) 24 1/ 2LI: 2/1 2'):2') 0 

73? r·1S(; 2:29 [) 9 3 /1 10: 4 10: 1 I 13:22 13: 37 16:2() 17:27 
17:36 19 36 19: 112 23: 110 23:42 2 LI: 8 2 11: 15 2L!: 22 
2'): 2 

3 ')~) ~ISCABI\ I 9: 3/1 11 : I 1 0 
IIII11 "ISCD!WC 12: 2 0 1 3: 3 7 
113 /1 r·1Sl3F I L F 11 : 39 () 13:22 
Lilli '·lsert\! 11 :25 0 16:20 17:36 
1120 r'IS(;fWL)f\ I I : 30 0 19:36 
376 "lseNO!l I I : 20 0 17:27 
74') NUr-t 2: 112 0 16: 311 18: 4 19 : 8 20:22 23:26 

0 Oll-SfHIUG $APTEXT 13: 18 
1 ONSDUlIG $APTEXT 13: 110 

1211 OI'SAVI 5: 13 '): 17 0 
10noon OVlsr·l0SL $APIEXT 16:30 

0 OVI Sr·l0SU $APTEXT 16: 3 I 
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