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HB
30— JJ
JJ
JK
JA
HE
G

HB
JD —=JJ
JJ
HE
16

HB
J3,J0 —p=-39

HB
DE
AR
JL
J1

TY
YA

g |rocation aF | O ISSUE > JA
Fo7 7)___ENTER S REGISTER, 1 DELAYED o o o > e |LOCRLION 60 SELECT
04 RELEASE S REGISTER, 1 DELAYED O g > o JE JG.IH —G2- RO Ion > VA
: - » ’ ” * - vA
. CONFLICT CLOCK PERIOD 1,2,3,5,6,7,10 6, Hi,J, K (10> VECTOR —(9) = J1,d3,JK,0L 8 >
6, H, 1, ] @.> SCALAR :8 * H8 GO ISSUE REGISTER ISSUE o HA READ ¥ —S 076 > VC
E_CONTROL ACCESS RECIPROCAL CONFLICT > 3 JF,I0 —=33 —(6) > 1SSUE > SELECT
~r D™ oo j DESIGNATOR - G AE ve —CHAIN SLOT —(@)y»|  CONTROL 7)-1S5UE »-HB. VECTOR GO STORAGE WRITE, 172 > VC
HOLD STROAGE —@HO - > 6. yr _RELEASE REGISTER S (3)-LSsuE o= HC,HD PATHS SCALAR REFERENCE, 076, 077 - VR
{_DELAYED G _@BLOCK —— > AE ya _MSTER CLEAR ® L 60 PARAM VO —sm V7 SCALAR ENTRY 077 _
1 DELAYED 10 » 6C @ R SEQLV0 V7, ® SELECT AK/VL 076, 077 > VR
MONITOR HMODE 60 AK TO Si » GD VECTOR REG QUIET 3)-50_STORAGE 176, 177 > AC.AB.VD
DESELECT ERROR CORRECTION GO SCALAR ADD » GF —Gr G0 STORAGE READ 176 .
@ ig :xn - g —CHNIP D—» GATE DATA —9=$ 076 - Ve
_® = GA 0 39 ISSUE CONTROL (‘7) SELECT 83K > HC,HD
STER CLEAR o
6 LocFAITZmN va — L > SELECT ijKM » HC,HD
) 1SSUE - JA
He — (X7 B)-155tE > J8
Hp 1K @®»  scam g)1SSUE >
6o 29:1-2-3, RELEASE S REGISTER ()| RECISTER ISSUE > HA 5o | LocaTron
1 —p10 CP ACCESS S CONFLICT e contro ISSUE KB FIS | (3) 60 FUNCTION 3=V LOG, SHIFT, ADD o ve,vc, v
36,00 —pmgy —1SSUE CONTROL ) () 13U > HC,HD 60_LOGICAL > VB
gk | LOCATION T T oesionaton S REGISTER, QUIET ISSUE > JA
Fo8 ENTER A REGISTER > JA —()> » HX VECTOR L (® >
RELEASE A REGISTER yA _MASTER CLEAR FUNCTION e ISSUE b
1_DELAYED hg — oo M I 1SSUE ISSUE > gl
G, H, i — @ ADDRESS - W 3y __ISSUE CONTROL (% CONTROL ISSUE . HA
ACCESS i DELAYED - 0,J0 — -
ISSUE CONTROL @,._ —(GX2)— = JA,JL YECTOR LENGTH s ISSUE > HB
HOLD STORAGE CONTROL CONFLICT CLOCK PERIOD —=1,4,6 o VD~ eTER CLEAR > j{? o gy
YA o »
MONITOR MODE HO DELAYED 030, 031 > AA g _GH JH F11 206 :10DE H2, H1, ENTER S
DESELECT ERROR CORRECTION - O GO POPULATION COUNT,ZERO COUNL .. up LK S _@JiiUE______>JA 106 » VI
01,2 GO BRANCH SEL, GEN MASK. ENTER MASK_ vk
GO S ADD 030,031 » M RELEASE A REGISTER 60 2 D> aooRess (& saur 36,40 ,0€ JF 36, D60 VECT SAIFT, V SAIFT DBLE, =
€0 ADDRESS.. ADD > M —4,6 CP_ACCESS A CONFLICT REszIssuTEER 2 o L1 KL V SHIFT RIGHT » 0
GO BIT SEQUENCE - AE 1 6 LIS A ©» o L ISSUE ey 3 -
ENTER AK IN VL > VD HA —@—::-:“EL————bns v
ENTER DATA IN XA o HX JA —DESIGNATOR —(3)-» )y
O BTER A, L > DH LD ) ok CONTROL &) ———Lﬁmwm——““ HX s | LockTION
CLEAR CHANNEL INTERRUPT oo yA —TASTER CLEAR > HB O R > JA
gl = ISSUE_CONTROL 1SSUE > JB
READ CA TO Af - OF JE, 00 —dd 8 _ JC,JD,JF,J6,JH
SET FP MODE, CLEAR FP MODE . YD ASTER CLEAR FLOATING g)—SSUE > J1L03.K0L
—@— > VA > POINT 1SSUE > HA
N 1SSUE _
- a1 | rocarto o CONTRGL Ty LSSUE > HB
Hg _GHOH 3 ) » JA 0 ISSUE 3~ HC,HD
- ® ISSUE PLY
IT.00 —pmyy _ ISSUE CONTROL —O> 8 -8 (5 —LSSUE VECTOR FLOATING MULTIPL > VE.VB
1/0 AoDRess 20:1.2. ISSUE p UC,JD,JEJF, 60 S MILT, GO V MULT, S MULT MoDE (2)
DE (@  sTorace —® P 36, dH,IK,JL
ACCESS 1SSUE > HA HARED - © VECTOR, MULT MODE H2 H1 >
cé:?ggL @)U > HB SUNIRTS - SELECT Vj, VK, HOLD SCALAR > Mo
o Hp —PROGRAM COIN 0,1,2,3 (5} S\ LSSUE > HC,HD O issue vecTon FLoATING ADD > vE.VB
B8] 0_FETCH . ISSUE SF_ADD -
Fo9 ISSUE CONTROL HA 50 EXCHANGE —% > AD @ >3
3.2 ® rssue controL > A v _RELEASE STORAGE GO FETCH > 70 < SF ADD, MODE, VECT F, ADD MODE
G G (2)_. 8 = JB 60 1/0 REFERENCE HOLD SF ADD, SEL Vj, VK F ADD -
ISSUE_CONTROL :&ssus CONTROL ___ JC,JD,JE,JF JG ag _RELEASE STORAGE D > —0, pyP——. AD D) grroar—— > Fc
0.1,2.3 —&> HOLD D osue controL . 9H.IT.dK.IL OF __REQUEST 1/0 REFERENCE ® e DH,JJ 5 » VE,VC
we' '’ —@)y»{  STORAGE = HA 1/0 MODE REQUEST EXCHANGE o .o SEL V REC., ISSUE S RECIPROCAL -
1/0 ADDRESS 2071:2:3 ISSUE ISSUE CONTROL . o OF m0; RA
ES 2 0 CONTROL _®?sus oo Hy _EXCHANGE SEQUENCE - 60 A,S, 1/0 READ,
A paTA 20°1:%+ 3 > HC.HD WRITE, WRITE I 0
)
HOLD STORAGE ’ HA —BLOCK FETCH 5 > 70
070 CONFLICT 33 SELECT A,S, 1/0 DAT
RanKk_ADDRESS 20+1+2+ pF _NO 1/0 REFERENCE v
GO 1/0 REFERENCE L @ rE mon 50 SCALAR -
GO 16 BANKS | (5)-10LD STORAGE > 20,VC,JK,JL,0H i
HOLD STORA va _MASTER CLEAR
MASTER CLEAR __@___LQ_EE_> AD
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AR

A REGISTER 2°-21!

DESELECT ERROR CORRECTION

26

REQUEST EXCHANGE

J1

S REGISTER QUIET

J6
JF

V REGISTER QUIET

A REGISTER QUIET

JH
JK

ENTER XA

MASTER CLEAR

VA

PRELIN !N:\R{
INFORIATICH

PESSSER RN

B "

vanan o vnidk

Cmpr

242_247 JA MODULE GO ISSUE FANOUTS
236 581 F16 AR G616-G19
230_,35 F17 AR  G20-623
224 529 F18 AR G24-G27
HE 08
e Hp P _REGISTER D) 7XTE) A HR,AD
STORAGE SEC 0,1,2,3 G2 BA REGISTER | —(()—2 ——»-aD
FLAGS, ERRORS FLAGS, MODES
HF —(®-> 1a recisTeR HF
e
HX
W | LocaTion BEGIN EXCHANGE ®
RO5
STORAGE SEC 0,1,2,3
w 2228 axz
ADDRESS ADD
EXCHANGE x 2825 : AA —)—>
SEQUENCE 3 - - » HE ENTER A, 1 DESIG- Ja | LOCATION -
N NAT ® HO6 .1,
CONTROL < XA 2°-2 o HE OR DELAYED 3 - 60 ENTER A, 2
ENTER A SWITCH ENTER A i
2 = ADDR M ’.
XA REGISTER —%TER A POINTER 207172 REGISTER AR 29
—® o
o —CHANNEL ADDRESS G-
‘ ENTER, READ B
. EXCHANGE ADDRESS - AD AE 12X2
©@ CLEAR BUFFER
! —Q@)r —» HD ZERO/POPULATION COUNT (5
X 60 EXCHANGE READ, GO EXCHANGE WRITE .o GH —D»
ENTER P
—G)r » HC,HD S REGISTER —= A
" ENTER FLAGS - HF 6R —0->
ENTER V| EXCHANGE VD B D)
ENTER S SHITCH He.Hp P —#=B00 )]
_(2) — 3 JB , g
e ENTER S POINTER 20-22 > 3B
0 READ A POINTER 20-21 - JA
0 READ A POINTER 22 o A JA F19 —g%a%.0).0°
()RR A SHITCH - I JA F18 2,071 )2
=\ READ A SITCH - oA w | A7 142,401
82 EXCHANGE SEQUENCE o JLHA l 2 i
=) READ S SWITCH > 18 JA F16
Oz WRITE A DATA > 71,V
@ HRITE S DAT. o
S A 03 = VA cIp @Jk cP1
___@rREAD s POINTER 20-2 > 3B FANOUT : 60 ISSUE
GO READ TO A i - 70 10 @ ghi ik
» A REGISTER [ —(Zx1D-
cp
INSTRUCTION
(X6 —X - AA, VA, 6C, 6, HD
. i DESIC g 31 ,ve,J6,JH,VA
Hp . OnT: X ©—» ——.""——*se &
J0—pe J) __ LSSUE CONTROL e -—ce

A REGISTERS
B REGISTERS

EXIT/ENTRY
CONTROL

—p= VD

Ak VECTOR INCREASE

AOD SIGN TEST » HA

2X24

AD ZERD TEST

- HR

B ik P REGISTER

TTIRTIIIIRE

A, 2023

__@7 » JJ
A

—e— -
A, 2026

—__(2}47 - AE
A, TO STORAGE

—@a- > Ve
a, 20-2%

——— » DF
A, 2%-21 10 xa
o -
A A, TO ADDRESS ADD
2X24 > = AA

A, A, TO ADDRESS MULT
7%78). 1 > AF
A, 20-25
K VB
A
k » GB,
A ,12_,19
» DE AK TO
A ,10,11
» DE AK TO
A 2029
» yC AK TO
Ak—> Si
» GD
Ak—-i-VL

J = HC,

034-037

GC

CHAN ADDR

CHAN ADDR

CHAN ADDR

AQ —~BLOCK TRANSFER o pg 034-037,

176,177

HD

CRAY-1 COMPUTER
EXCHANGE CONTROL
AND A REGISTERS
10-30-79



R N i

HB

JD —p= JJ

AR
JL
JL

JA
JA
HB
JA

— k1 kO

Jo k2

j2 i1
il i0

h0 i2
h2 hl

gl g0
g3 g2

B | F2
hijk cIp
. 0 b GO ISSUE
ISSUE_CONTROL S 1cp >
-@XD™  INSTRUCTION @ ghigk
32X >
1c _CONSTANT "0 6>
ae _ENTER, READ T REGISTER _(moy o
et gy _RECIPROCAL 0
v wy _F HULTIPLY -
ve _VECTOR 8”4 >
2x _STORAGE SEC 0,1,2,3 o
FG,Fy —ADD 64
cc _DOUBLE SHIFT 7
8 | g7 |12 . _SCALAR ADD &>
5 | s 10,11, _SINGLE SHIFT =
ENTER S SWITCH P vy _VECTOR ask =
ENTER 5 POINTER 20+1:2 o= 1 DELAYED .
10, 11 DELAYED > s R R 5%7)_60 ENTER § ReGIsTER, 20+1:2 -
Ak
G)w] @ | G5 —
J DESIGNATOR /j\ - _‘@7 Ak EXTENDED
G0 Ak T0 Si DATA Ak TO
Si EXTENDED
j DESIGNATOR <3) » GG H10
k_DESIGNATOR )il km—S.
1
m DESIGNATOR < constr &
10 Si

hl

JB

F20
F21
F22
F23
F24
F25
F26

GO ISSUE FANOUTS
GR F28-F31
GR 628-G31
GR F32-F35
GR 632-G35
GR F36-F39
GR 636-G39
GR F40-F43
GR

22.23

S REGISTER

T REGISTER

EXIT/ENTRY
CONTROL

SCALAR
LOGICAL
FUNCTIONAL
UNIT

20.21

Si SINGLE SHIFT

®
@@ Si DOUBLE SHIFT

Y

Y

SjSk F MULTIPLY
2X64

Sj RECIPROCAL

Y

__@

SiSk Si ADD

Y

—(@26)

Sj DOUBLE SHIFT

Y

y

—69)

_@SJSI( F_ADD

Si/Tjk TO STORAGE

y

6

Sj V ADD

6

Sj V LOGICAL

Y

Y

6

Sj V REGISTER

Y

SO TEST

SO SIGH

Y

Sj TO A REGISTER

Y

\J

P P R g

5j

GB

MA,MC

RU

GE

GB

FA,FC

Ve

VH

v

VA

HR

HA

GI

HO8

32_,63

— 2

GI

JL-50 ENTER RTC @ 2

HO7

RTC

0,31

2

. RTC g
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1EBEEEERRAE

vC
[

vC

vC
vC

3

[2¢ T 101 }—sec2,3
SEC 0,1
: LOCATION
LOCATION 43 Q02 n
n o 103
G0 READ A, S, 1/0, GO FETCH,
A, S, GO REFERENCE, WRITE, ABORT - PARITY ERROR SEC 0,1.2,3
60 WRITE A, S, I/0 ®> |G REA0AL S, - n -
GO READ 8, T, WRITE STORAGE = STORAGE STORAGE =\ CORRECTABLE ERROR - ;E,mr - e
Osg READ S SECTION CORRECTABLE -
READ, WRITE STORAGE O WRITE PE CORRECTABLE, CORRECTABLE SecTion =\ CORRECTABLE — > | (9)-DATA T0 STORAGE M2
GO READ A EXCHANGE, WRITE (3|  CONTROL _@7095;@»«0 PROGRAM ERRORS ..o | G (z?asmoaonz BITS 20-27 LEFT. RIGHT -
(D)—ERROR DATA
HOLD STORAE SEC_CONSTANT WRITE ENABLE BANK 0 —= 17 ADDRESS 22-219 ~
ADDRESS | IMIT TEST CARRY (T3 o T, TY c r —(6)- AD —)—>
60 READ S EXCHANGE 7x _SEC 0.1 SYNOROME ﬂlT@__, @ READ SELECT BANK 0 —3=17 wy . EMABLE P —pVC -
ADDRESS BASE TEST CARRY 2x SEC 2,3 SYNDRO:E gITS@D,_, 4 SELECT S READ SEC 0—p= 3 ya PASTER CLEAR -
ADDRESS BASE TEST ENABLE @ rx S 0.1 a00R 2023 oom o = SELECT A READ SEC 0 —»-3 qy 50 16 BANKS (F *0%) -
BANK PHASE SELECT Tx.Ty —DBANK PHASE SELECT Q> <) HOLD ADDRESS BANK 0 —~ 17 mcy _CLEAR PARITY ERROR -
. —(5r ye CORRECTABLE, CORRECTABLE PE O—
557y PARITY ERROR CORRECTABLE, NOT CORRECTABLE
— .
ABORT
ABS REFERENCE, READ A, S l— sank 14
BANK 10
BANK 4
BANK O
IF B12/N
ABORT ®—
7 WRITE ENABLE : HRITE @72 z-
@——» ENABLE
2 |LocATION
Go1 DESELECT ERROR CORRECTION
CHECK BIT DATA 4.5 G 770 BIT 4,5,6.7 - 28
CHECK BIT DATA 6 = CHECK BIT 5. DESELECT ERROR CORRECTION . DH,AE,HF HX,JK, . yaopm
CHECK BIT DATA 7 % : GENERATOR 82 ENABLE ERROR CORRECTION ‘;E-VE'ZE-TC-TC
56,756 ®—s GiD - 7.
as6.1 215 U READ z
¥ Jcarsoar |2, SELECT
IF c46 2
13
LOCATION IF c45
6 BH
600 IF caa 1.
- z-
CHECK BIT DATA 01 47 _CHECK BITS 0,1,2,3 N 1F €35 :10
CHECX BIT DATA 2 0> E*E*'E‘E:A!Ti‘l){ ® FORCE "0~ > HE ZF €34 9
CHECK BIT DATA 3 > IF 33 a
F €32 27 = . —Gr > 7.
IF c23 2 5 A/S READ
F €22 25
IF 21 24
2
0 zrl I 5czo 3 - rrras EEE
44 ! 2 B34 BANK 10
7 [rr | . L — SaNK &
fzr | c13 2
[ - | ve2 I—ssc 2.3 2 .
¥ 832/%
0 .19 1- Qo3 SEC 0.1 IF C12/012
ADDRESS 2°-2 @) ——» I
aooress 219 e PRIMARY ZE INPUTS ® @) =
A —2> RIMAR ADORESS SEC 0/1 - 7- HOLD ADDRESS
o MEESS 2 —@> s @D > o= o
RIGHT/LEFT CROSSOVER ADDRESS FANOUT (18 COPIES/BANK)
RIGHT/LEFT F * 1/4 FANOUT IN EACH BANK CROSS OVER | Tx v = v
* 174 ADDRESS FANOUT IN EACH SEC CONSTANT | F "0" REGHT F 1" LEFT
, BANK DONE BY ZA,ZB,IZ MODULES BANK PHASE SELECT | F =1 | wEFT OPEN RIGHT
PRELiiN CRAY-1 COMPUTER
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18
e
I8
I8
18
18
K
IF

TC

x [LOCATION - x LOC:Aszm
€22 a8 _,55
BNk 2 section o 216.223 BIE S | (ra)-SECTION 02 2> HR, VA, DH
16_,31 —Gx8) 1533 - > HR,VA,DH |_()SEcTion o 208.2%¢ o
SECTION 0 READ 2 °-2° oy @253 ) G —SWORE B2y
SECTION @ 236239 SYNDROMNE 2162 S &R 48 55 BIT 2
s 8 1o o Reap 282 SYNDROME o
G _ja7 GENERATOR SYNDROHE BIT 6 SECT B> > IE
SECTION 0 2%4-2 A O— - 2K B — o 256,263 _
SECTION 0 2°4-2%° SYNDROME_BIT 6 - ZE 8 s
80 563 4 ERROR > ' A7 1218 25 SECTION 0 BITS 4 S
SECTION 0 250-2 ®ﬂ CORRECTION gits 2'-27, 2'%-2 CHECK BIT 2
CHECK BIT 6 8
= 220273, 2%8.7% STNDRO'E BIT 0-6 (7)o
SToROPE BITS 0.1.2.4:F7) —
SEL A, S > IF > —@-—)
ENABLE ERROR @ ENABLE ERROR
CORRECTION, DESELECT
CORRECTION, DESELECT (o Tc —@> LOCATION
LOCATION X €27
X A Py BYTE 6 PARITY
BYTE O PARITY BYTE 2 PARITY E23 » BYTE 7 secTion o 256263 HR,VA
BYTE 3 secTIon 0 228231 HR.VA, X8 g
—(Gx8)- T T b ® SECTION 0 2°°-2°%s o
secrion 0 228.231 A
® . R =<\ SYNOROME BIT 3 _
secTion 0 228.231s 56 63 —O— '
24 31 8 > GR SECTION O READ 2°°-2 SYNDROME BIT 3 -2
o5 _SECTION 0 2°%-2 = < SYNDROME BIT 7 o, L ——T T &>
secTion o 28-215 SYNDROME BIT 7 o ,¢ 18 (&)
8 . 8 > A " : 45 SECTION 0 BITS 47 =
BITS 33,34,36,39, zp SELIIND ;“H Dag BITS }ézi;'iégh 15 _CHECK BIT 3 D
41.42,44.47, 78 CHECK BIT » 18.20.23.25. SYNDROME BITS 0-6 Dol
49,50.52.55, SYNDROME BITS 4. X —(D>
© 26.28.31 SEL A S
57,58,60,63 F > @
25 _SELAS o
£RRO! ENABLE ERROR
ENABLE ERROR CORRECTION, DESELECT
RRECT TC 2Ose
Tc —CORRECTION, DESELECT (7 o
7x | LOCATION BYTE 7 PARITY E25
BYTE 3 PARITY E21 > BYTE 5
BYTE 1
a0 47
GECTION © READ 28.215 8 15 4 SECTION O READ 220247 A Sxg)SECTIon 0 240'247 » HR,VA,DH
N - - -
2B 1o 0 20-27 @ ) 28 215 > HR,VA,DH 25 —SECTI0N 0 232.2% & 5 SICTION 0 29027 5 o
8 - 8 HB%SECTION 02-2° A p m 244 SECTION 0 BITS ### =\ ) SECTION 0 277-2 » HE
* SECTION O BITS == secTion 0 28-21% s BITS 2,3,6,7,10 8 g SYNDROME BIT 1
8 {15 - (®— > GR :3,6.7.10, CHECK BIT 1 ® > X
B ey CHECK BIT § SYNDROME BIT § 11,14,15,18, 78 > SYNDROME BIT 1
42,43,46,47, 2B __-@ - > 7K 19,22,23,26, SYNDROME BITS 0-6 7 » 2E
50.51.54.55, SYNDROME BITS 0,1,2.4- SYNDROME BIT 5 27.30,31 LS @
X 7 > .30, SEL A, S
58,59,62,63 > It IF . @4..
25 _SELA, S > )
ENABLE ERROR O ENABLE ERROR
CORRECTION, DESELECT
CORRECTION, DESELECT c : —2> LOCATION
C ()
BYTE 5 PARITY x E24
7x ] LOCATION B s AR BYTE 4 32,38 HR,VA
BYTE 1 PARITY ETZEOO 37,39
BY section 0 20-27 HR_VA. DM 2727 s
€D =% VA, o
section 0 29-27 A _’.__———>2 - HE
8 7 > AR 32,39 O g 1T
=< section 02027 s g Jp SEC 0 READ 277-27 (7 zx
25 SEction o 20-27 - ® SYNDROME BIT 4 - 2K  Secuon o 248555 8‘3 |~ sy Bt g o
78 SECTION 0 218223 = SYNDROME BIT 4 ved 2p SECO 21-231 o0 7
28 Stc 0 29-2%7 opp X 1 LHECK BIT O E -
78 CHECK BIT 4 STNDROIE BITS 0:6 (5N,
%
7 SYND BITS 0,1,2,8-7 _ SEL A, S o>
SEL A, S U zF
ZF * Z ENASLE ERROR :
ENABLE ERROR CORRECTION,DESELECT (5. |
- connﬁcnon_nzsnf_n:z 1c
M“’Wumm_m,m_ e~
, ) BYTE & PARITY

.
A
’IO:‘:}

T iy

BYTE O PARITY

CRAY-1 COMPLTER
SECDED
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1%
O N

£
¥

Frrrma i,

VB
HR
vD
JC
6C
TY

HR
TC
AR
JL
JA
JL
JK
16

14,20
[ [ oos — 2 -2

J, AD Iﬁ 605

22 _p13
20 .28
ADDRESS -
— O 1% (03,12)
—@ »Tx (T2)
219
»TX (Q3)

22216

—®

71

(2)—LIMIL. TEST CARRY, BASE o7y gg_gg

LIMIT, BASE CARRY,ENABLE

2X4

ac | LOCATION
614 GO READ, WRITE STORAGE AA
:;RZECI;? HEREASE @> —@ > 605 __S ADDRESS 21 el Bl
—(6) ™ Y
BA 24-221 > RELEASE STORAGE o co7 —FETCH ADDRESS 3
VEB); VECTOR —> V8 ¢ _1/0 ADDRESS =
vt D
3 STORAGE LOCATION XA STORAGE
GO SEQUENCE - CONTROL GO DATA Jc GO DATA | AB 13 :: A (;5-.. ADDRESS
HODE HO ; 0_,23 DISTRIBUTION
SELECT ALL BANKS VECT DATA 20223 G0 DATA 22 L @)~
—@ -
STORAGE
vecT paTa 20-223 _ ToRAG @) VECTOR ADDRESS o
- ADDRESS
VECTOR
ag A0 176-177 @
LOCATION
A 603 ap A0 038-037 5 ap | LOCATION
8/7 paTA 20.223 > 20,523 _@_ELLAD_QRLES__
GO DATA -
- 60 FETCH ADDR
B AND T RELEASE STORAGE 9
4 .21 STORAGE > VA STORAGE HOLD STORAGE
A 2%-2 READ STORAGE TO BIT - BLOCK 9
0 CONTROL » 7D 60 1/0 REFERENCE
FORCE “0" = WRITE STORAGE A ADDRESS J1
POINTER B REGISTER 20-25 /1
Al 034 037 > ® B REGISTE oA
HODE HO, M1 > 2)_POINTER B REGISTER 20-2°
SWITCH
: 3 B oATh SHITCH >
J 3 —() » 8
60 SEQUENCE ENTER T REGISTER -
DESELECT £RROR CORRECTION READ T REGISTER -
ENTER B RE
GISTER -
READ B REGISTER -

2D 07-13
14-20

CRAY-1 COMPUTER
STORAGE ADDRESS
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GO ADDRESS MULTIPLY FO G0 GO_ADDRESS MULTIPLY
> > A 611
x A H11 F9 69 7S 20_26
OS 146
0.6 2ND LEVEL 3RD LEVEL —Q)>
0.9 _@_5_21;}_6__> FEED FEED
AF H17 KO - K7 27-2 g 2% THRU THRU aTH
© LEVEL
4 2022 FINAL
—(3) = > ADD
ARk 2927 REI(':{IPSUTTER AL 207 AG aF 3 28-27 ISIObExEL ) 2/-2? FO 60 DS 2911,12,13,14 RESULT
m—HEEE—E L OIFILET > i 2325 O™ wamix s 2 AL | W2 pp2 612 T .
ouT —&) nsat » AF, > END ® AL ar
2X5 » AF,AG 3RD LEVEL
FEED
32922 —@—"‘—z%igr—" HNoDiE THRY
® » 20-28 s 2l:%
6,7 - S >
aF —1 22 ()
j 23-2°
3.5 AF H18 _<3\ﬁ .5 1ST LEVEL FORCE *0"
232 122 > MIDOLE L LS S— ) ¥
AR 21250 ® MATRIX
AR 2021 END
m—L L INPUT
Ak 25-2 REGISTER
AR 3 FAN K8 - K15
ouT 15 15_,23
s2 s 2002
- (9% -
§ 212-14,20,21 g 28018 s 216 A H11 16_,23
5 1z » AF,AG AG e QG > ® >
=k 2°-2 > sy _@5_2;2_>
3
L G)—L2 -2 > 3RD LEVEL
j 212714 1ST LEVEL 215 ,17 UPPER
—©® 1TSS IILTs ke B TS mo| W3 @SB, SuM
—)> o 216_,23
® s 218,23 >
16_,23 —O———>
8,15 s 216 2ND LEVEL
k 2°-2 Hs ()L
—(&)— AG 18_,23 UPPER
o 23-25, 212014 6,2 |_cre- 52182 PP
1,2,%,10,11 o
jeo 1T LEVEL
AF ®> MATRIX
UPPER h]
5 H16 H14 H17
j 23- 0_,7
L2 —» 2027 —%= AG A6 AF
§ 2022 G)—3-2
L e O 21,4,6
. 6,8 ,15 1ST LEVEL —Q)—
5.8 | oW @R UPPER H15 H1
ALl () MATRIX A6 AF
15,17 END
pp —ALZ-2
Aj 222,23 k
AR TR INPUT K16 - K23
ap —k 2 -2 ®) REGISTER H19
3 FAN
our i 252 AF
—'(?fj 2557 >
—2x2) > AF,AG
WoE 15,17 e S ,16_,23
22,23 AG . 18_523 >
> 2 ,16_,23 o o S
"5 26.28,15 @& >
4 » AF,AG
1ST LEVEL
4 29.10.11,12,13,14,18,19,20,21 MATRIX
AF ' . 3 UPPER
k 2927
AF 8

PRELIZ
(NP Ok

CRAY-1 COMPUTER
ADDRESS MULTIPLY
12-12-79



Jo

J0

GR

(]

v8

TC
(R56

537,63

= GR

GR

63

62,66
61,65
60,64

| ,98_,63 2246_5b2
232,87 2145_61
216531 20.8_,60
0215 GA E16
VECTOR o B i
. Si SINGLE o~ SINGLE __@NO SHIFT
LOGICAL v vi Daa G
v8 = Do —G)—————>Va JL 50 SHIFT x —G)LET I L,
L € i SHIFT LEFT SHIFT 2
v 2 LOGICAL . , ge —PODE HO s 0.4,8,16,32 64 > GR
e 31 Daa —EHVELTOR WK g g SHIFT . LEFT SHIFT 3 R
TC (T56) ———-—.MDE H2 Hi @x2) 0,1,2,3
va ENTER 51 o HOLD 5y, SCALAR ON OUTPUT
VECTOR
MASK
REGISTER SINGLE, DOUBLE k SHIFT COUNT
vk | LOCATION o 3
HO3
60 MASK,GO BRANCH ¥ MASK POINTER 20-2° 757y SHIFT Ak MERGE
| BrANCH SELECT 7
ENTER_MASK VECTOR ENTER BIT IN ym 8:: e
PARCEL ZERQ TEST (7). tgﬁ}%{ ENTER Sj IN ym 4 | ,32_,63 237262
SIGN TEST : AR ¥m @ 20531 21,5-251
232_,63 2777-2
O 031 20.4_,60
GB E12 GC EO8
PARCEL Vm READOUT
cn Si DOUBLE SHIFT si T e SE—
MODE HO 6> DOUBLE 53 € SHIFT
Gt (D> SHIFT @ 0,4,8,16,32
a Ak DOUBLE SHIFT 55 s; ?vgnggpn "
2 LER N » £
HIFT {6 »
0?1,2,3 Sj OVERLAP
20.1,2,32,33,34 EVERY
_ —(6)— 4TH BIT
2 .7 eR
SHIFT_COUNT 22-2 50 DOUBLE SHIFT
VECTOR ADD r~liﬂﬂl—~——..+ —(G)-COUBLE SHIFT
| 48_,63
232_,47 Ju _BLOCK DOUBLE SHIFT
21623 VI | ro7 | 232,63 wp __FORCE "0 ®
0515 0 31 Ja _CIP h0,00,1,2 K0,1,2 5
- B 7 .23 O >
L RO8 VI RO6 AR Ak 2°-2 O
S1 DELAYED e BIT ENABLES @~
FIRST HALF | GROUP CARRIES 0,1,2.4, F;ga’-
v @ ADD 5,6,8,9,10,12,13,14 @ VECTOR SHIFT
gf\gwlrng/\m vi 48 .63 37
VK . > @D . = VA VE £05 — 232-247 VG Q01 2.6.10
EACH CARRY . ENABLE L1 L fon e | oo 5.9
{00 SL MODE Gy MO : O v | o3 2 -2 VG £00 2as
A SECTION,  {SECTION 2 %2 v o1 --
4 GROUPS CARRY, ENABLE @_’ VF E02
MODE
@ LEFT, NO,
i RIGHT SHIFT
7¢  FORCE "0" ve -4 €3> SHIFT —QX6D)> SHIFT
¢ sHiFT count 2102 1.2 216218, 2323 4.8,16,32,64,128 Vi SHIFTED "
(EGZ)—_————.HE EACH VF OUTPUTS 248_250 254_256 EACH VG HAS —-—{:E)——-—————-——b
19 BITS WIDE ) EVERY 4TH BIT
(16 8175 suiFrep | LEFTs MO
TC BEGIN,END SHIFT RIGHT SHIFT -
(FOS)'__—_—.'“m 0,1,2,3) GK12)-»
: SHIFT COUNT
2297
TC (E63,64,65) ———————(@%X6 )~
S DUPLICATE BITS LEFT, NO RIGHT
f £o1 ,16.32,48 | ,16,32,48,64
; £00 ,17,33.89 | ,17,33,49,65
;; Q00 ,18,34,50 ,18.34,50,66
(171 A IO S

ADDRESS ADDERS

LOCATION
AA 607
wo P 26.%1
TC FORCE “0" FETCH (12 FETCH ADDRESS e AD
(FOST_ 8 21 9 ADDER
Hr BA 2 - 18
. VB F wge
(Q16] ’
LOCATION
M €10
A Ai
AR A Z) —@) AR
AR _AK_TOGGLED ADDRESS
———@"‘0 ADDER
JK _.G.Q_AQD_M.QQL'J_@_.
LOCATION
608
M
Hp —————————(5) >
JA JK jkm + BA
FORCE. "0" ©> ADDER
VB n 20221 ©
iR FORCE-"O"
e JKM + BA
LOCATION
609
pph SCALAR ADDRESS 0
r i @ SCALAR @
Ve ADDER
JI_SQ_S.CBLAR______..

CRAY-1 COMPUTER
VECTOR LOGICAL, ADD,
SHIFT, SCALAR SHIFT,
ADDRESS ADDERS
11-26-79



GH LOCATION
POP COUNT DATA @ HO9
SCALAR ADD MWL B
LEADING ZERO__ g POPCUOL&TT‘ON
LEADING
ZERO
YY) GO DATA
GE Fa4 T ho
X1 l
oA —C1P 0 G FIRST HALF ho = GF F49 232,63
sj, Sk ADD 0,31
GR 2X64 -
@61 e 0,1,2,3 | parTIAL SUMS o F48 -2
GP CARRIES
SEC >~
FINAL
G ADD
12 ) 3 6R
1 ENABLE, CARRIES _Gxe)»
i GO_DATA
FLOATING ADD
LOCATION Fa LOC&T;ON
o 664
er,vg SLY1 Sk ¥k Gyip) LOCATION |—(ZXT0)—EXPONENT Set |Gy EAPONENT o7
FA G63 NEG ANY CASE 2021 | %y SIGNS 4,605, G0V > 202 RANGE OVERFLOW o uc
> 6_,15 H NO BORROW
26215 |z MATCH NO BORRO SEC 0,1,2 CARRIES, ENABLES o
EXPONENT MATCH FOR BORROW EXPONENT SPECIAL TRANSLATIONS > EXPONENT |_Gxip—- Y > GR,VA
REGISTER 777)_COEFFICIENT HOLDING SHIFT
REGISTER
1,2,4,8
i Vi EXPONENT
cR.ve 53 Vi Sk vk e B LOC(?;’OION VG
y GO SCALAR, VECTOR G0 S, V
20-2° () SHIFT 1.2 BORROY e
- HIFT 4‘8 BORRO.H
SEL VK » EXPONENT S :
REGISTER GErD)-SHIFT 0.16.32 327
216,31
5
Jf —SEL VK » fC 659 | 24,47 'R a7 o3 532,47 FF 650 | 532_,47 20 ol
20 223 [ /0 | G5 }—2-2° 00D FE 652 216 531 [ FF 649 216 531 FG 644
0.,46 0 15 0 ,15
FC Gs8 HOLD SCALAR o - 2°-277 EVEN FE 651 2" -2 FF 648 2" -2
H ALAR X ,__.___K___,
e o~ e
? —(———— —()—
GR, (2143 OPERAND
vB REGISTER K SHIFT FIRST FINAL NORMAL1ZE S0 vi
HALF iy W ADD x-S e GRLVA
ADD : SHIFT
1,2,4,8
HOLD SCALAR 1 .47 _@7 ikl
SEL Vj [ e | o7 [—2-2,90
20-2%° EvEN
FD 656
»l FC 661 | ,24 87 & 5
0 523 )
J SHIFT
FC 660
» A - SUMS, CARRIES, SEC SUMS, CARRIES
(] 8 - MULTIPLE RESULT COPIES FOR NORMALIZE
SEL Vi S/V )
JE ———l————b‘s, ‘ REGISTER
gr,—21a V1 GX75)-9 CRAY-1 COMPUTER
ADDERS, S, FP
11-26-79
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Z — LT To7 L3
MF F51 :(\5 WERE [ res ,83.92
= a7 ,40-4%,49,50,54,56.74,75,78,80 G —— 87,93
| ggyg 2001203 2% 2 ) ,51.52,55.57,58,76,79,81 ERRCYEL 28794
sjvg 24567 K 22711 526-35 L Gyg)- [ . 267,70
si.vj 28:9+10.11 1ST LEVEL END s i %00
. 2
Si.Vj 212.13.14.15 l n I F61 // 282 282
sj,vj 2'6:17.18.19 ,67,70,87,88,91,93,94 { %
e 20,21,22,23 MF Fso [@D 5553 > F60 2
S35 2 > 2 -
sjug 224:25.26.27 " e —Ou 29246 ,61,63,66,68,85,86 = sum 2%8
sj,vj 228,29.30.31 jz oL 357 jsoar 9 ,63.64,69 q ® sun 252.83.89,90,51 > %
sj.vj 232+33.34.35 k2 238- = ano Lever — | S T 73.87,92,93,94 0 'C
sj.vj 236-37:38.39 IST LEVEL END g PRODUCT sum 270-71,75,95 x
si i 2%0.41,42,43 > (2 1 8IT, 3 ® s
Vi - LEVEL ADDERS]
Sj.v5 294:45:46.47
Ty g0 | 5 o712, 43-47 , L2
O | 202, 4347 Lk
5 O j 228583 k J75.,81 86
6R —= @) coerFIcIEnT (8- T ‘ zsa 274_ /86
v @ INPUT L GaD -t ) 61,67 ,85
SELECT vj REGISTER j2°-2 2202 2
Mp —2EEE Y] (17) e —(9 L 7 60 66" 85
13, k 260,556,
np —HOLD SCALAR @1 __@ ja2--2 sa 60" 84
J 25-2%7 k2 277270, 2
52 j 23247 k 253,59 ,84
B T \ FORCE *o"c o 29753 483
4 2%6_,52 583
L sk,vk 296, 20.1.2 52384 L9156 569
sk,vk 237, 2345 . FORCE "0 E“ P JCE R 23945 ,68
Sk, Vk 2;5, 22.36811 y Zig'zf} . | £52
Sk,Vk 2°7, 27V ja2v-27, k2 » SUM S _
sk,vk 240, 212,13,14 E38 j 218228 ¢ > 2ND LEVEL 230 - M
Sk, VK 241‘ 215.16.17 j 2;3_2 k2 > PRODUCT
sk.vk 292, 218.19.20 N " I -~ §2 20k
skyk 293, 521.22,23 . FORCE “0 l L 28
‘e o84 524,25,26 TR 33 (7 BIT, 9 LEVEL
sk,vk 244, 224.25 £34 i 2229 « AODER AND 1 BIT
sk,vk 245, 227.28,29 j228.2%8 | 3 LEVEL aooeR]
sk vk 2%, 230.31,32 5 22328, ¢
sk,vk 247, 233.34.35 i 218.528,
M €28 ) ) FORCE "0 iz k2
L g2-11, 26-35 M- ; 238_247' o
& « 22338 52330
K & k 20247 5 228038
GR 4g) COEFFICIENT  [—GX——7—5 A €28
vg —1 49 INPUT —E— 5 >
REGISTER ]
mp —SELECT VK )— L2
> 1ST LEVEL
- PRODUCT SUMS
291
[ e [ rer > ,87,88,89,90
E T ———O@ S82
> 0
™ F65
Vi EXPONENT . ’
5 .
_si opovent gy me Fe4 L ExpauenT 20215
smcr vj 3 EXPONENT j SIGN
HOLD SCALAR 0 REGISTER
JE50 SCALAR N Fsa GO SCALAR, GO VECTOR,
F63 Vﬂm YECTOR 3 UNDERFLOW, OVERFLOW
F62 JE SCALAR >\ EXPONENT 20514 -~
e T rer VBW 1 serion cxoonent St
EXPONENTS G
MC F60 3 1 ENTRY >
«k EXPONENT 3 RECIPROCAL CONTROL » ME
0,15 o O, = CRAY-1 COMPUTER
k EXPONENT 27-2 INTEGER MULT -
St EXPONENT 8 : © EXPONENT © e > FLOATING MULTIPLY #1
"o SE‘.ECT vk REGISTER x SIGN > 3 STRONG _ROUND - 11-28-79
® HEAK_ROUND g

ALL MODULES LABELED BY INPUT BITS




[ mc | re7r -7 288 ——ZZ: ZZ;
7
[ M I F66 - 281 27" 2
[ nc ] res - 273.74 27% 281
[ mc ] rea - 266,67 288 o7
[ wc | re3 77259,60 281 2% o
| [ e [ ez 252,53 234 ;80 EREE — 2 -2 SELECT ¥k
| [ | 7 245,46 247 ;53 MD Fs8 272" seLect vj
| ne | rer 7 245, a7 62
1 i 240 546 2%7-2% povp scauar
- M E60 ] MD -~-FS7
i sum 258
M 82,83,89,90,91 &) b0 47_,9 asLe BITs 2%7-2%
sun 252.83,89.90, G- T Eey 7y, S LU R A - ENABLE BITS 2°'-
Mi - .
€ 273.87.92,93,94 E SEC 1,2,3 GROUP_CARRYS 0,1,2
MC (@5 > IR ai Levet | GXd
70,71,75,95 3RD LEVEL SEC 1,2,3 ENABLES, CARRYS
no —SuM 2 (> PRODUCT | L PRODUCT — G2 L3 » U
A : CONTROL
-1 ENTRY SELECT Vj, Vk HOLD SCALA "
" O~ g, v HOLD SCALAR FANOUTS L Vk
4. —FORCED "0 @ ¢ LEVE]L |[2 - J€ SELECT Vi, V n-
ADDER . -1 ENTRY i ENTRY -
mg —UMS G0 376 Levedl Em—C) > b
| carry
| GEN]
UPPER BIT
sun 2*1-2%0
SEC 1,2,3 CARRY, ENABLE
F56 | 279-2%% exponent 2°-2%
ME s 253278 Exponent 25-29
M F52
247252 exponent 210214
7X5) > ME F54
—
(D LAST SECTION > €)—> 6R
EXPONENTS 5;2()55!51 e—L VA
L
GO SCALAR, GO VECTOR, —(372)— 0 SCALAR, VECTOR >
v UNDERFLOH.OOVEEFLOH ® ey ELRONENT, EXPONENT 1 -~
ue —EXPONENT 20-21 o> ® 2 »
ye —EXPONENT SIGN o (5 eerion 0 CARRYS -
_@ NORM BIT, SC SIGN » GR —®_>
= NORN BIT, SIGN A
O caimn ranee ERROR .o
B,
4g L ENTRY
1o —RECIPROCAL CONTROL
wo —INTEGER MuLT
we, —SIR0NG ROUND
g —HEAK RQUND
ALL MODULES LABELED BY INPUT BITS

CRAY-1 COMPUTER
FLOATING MULTIPLY #2
11-28-79
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| ,63,54,46,37,28,19 \ . e e e R «M//

,62.53,45,36,27,18 e st e v -
261,52,44,35.26.17
m e ,60,51,43,34,25,16
” T 259,50.,42,33,24,15
5 e 256.49,41,32,23,14
P 0 257,48,40,31,22,13
o 29 ,56,47,39,30,21,12
,55,38,29,20,11 a 278:-9 _E Ha3 -7
reALZ (D a7 a2k
47 a1 270279 2 ()R
D) EXPONENT RC 2% Al 2-1.9-6
60 SCALAR, VECTOR (5 R o 47 pxponent _ - B O mnnm——
”e E 2 @ ™ 6r T AL LEVEL
RS & © EXPONENT, SIGN CECIPROCAL RECIPROCAL 2
OPERAND C18> ENABLE 8IT 0 > VL EXPONENT ERROR FLAG -
vi DELAY CARRY BIT 0 - VL
ve———G3)> AND > -
FANOUT - 0 ,-6 RD | -1 -7
B1 2°-2 @_. 2727
U ——
RB H38 -1 .- -9 _.14 -1 ,-7 wan H45
> o2 21277 2792 7y AL 27 . -2 — qy—FORCED "0 D—| A
O 2 ,-9 ,-13 Al 27°.2° - -
O e ™ Forr AL ® al 29912 > o
AO 2 -2 - AL e O B, 14 > a1 27’2
2 L Al 27°-2 —@—— 5>
. AQ > a0l 271078 LEFT ENDS BT —()—> Al LEVEL Al 2-8.2-13
18 2 ,-1_,-8 - Al 27°%.2 —-@—————»RG
< _ , ® Ao2 2_9-2_13 Al 2-15_p-21 z
Bo 2-1-277 (A ’\/\/\A = 0% 2792 S %7?_—:
@ vy ® Al 2
15 @—>
: Al 2 _
13,15 >
Al 27422
SELECT VECTOR
RA H37
o vy e
/JVZ(‘ o gp SOSCALAR _(7\;21\'6 2 =2 “';i‘ RE Ha3 a 27205723 H44
2 -14 -20_,-23 -2
SELECT VECTOR A0¢ 2 81 2 @) 27%%-2 —CX—»| ¢ | 14 .-n1
2 ,-1 ,-13 =20 ,-22 2 77-2
ap- 2702 AL 27022 3 . 20
A0 _@A02 ,-14,-16 02 2-18,-16 . F&RTr:qul AL 2-22 _ ol PSR "
Z& ; 200 2% w72 ™ | me e ALZ 2| ) LevEL D aL 27152720
3 -15_5-19 RG
Al 2 -
Ae 2-15_5-19 2
¢ Rt 515,21
Al - 1
V(.4 | Q)R YECTR gy 2
Y / 0 G0 SCALAR > RV .
. GO VECTOR > RV Ry 81 2°-2

‘ it R :oncso .
%mi&uj%/mwmjw' 02 2-1_2-8

RD )
RD H42
L RC1 RC2 RE RC1 Ha1 g FO?CED
RC2  H40 - : :
a0? RC3  H39 "
RD RE W43 -
K RC3
; H39 a1 2718
7A0 RC | ,-13_,-21 EREERY
) 5,19
e Al 27152719
N A0? 2
: X5
:8%\— AR a0? 279213 FORM A1 —Q—4 2-15.2-21
B1 29-2-12 MATRIX .
RU =t (133 CRAY-1 COMPUTER
) | » ' RECIPROCAL Al
12-03-79
,W,.,‘.M,mw.wj
g X0 f
¢ ]
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g
£
)
5
i
&
&
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+__2-45.-46
,-43,-84
5-41,-42
,-39,-40
,-37,-38
5-35,-36
,-33,-34 -
23132 | RL ) a5 36 -25_,-33 carry 22831
278, 2722 I,% » RN
CARRY 2%¢.2 > RN
) o A2 279271 o CARRY 223227278 531 532 535,
n? I A2 23629900003, M
wrRy® Lo ec A2 2% carRy 2 LEYEL € CARRY 2%6.239,
231 - D ———5—> 25,8 > 40_,43 ,44_,47
mz:’l-z"@, 7T L R R po AL 20278 o S C) S A S >
‘ 3 TIPS T a1 2-5.2°7 carry 2°4-2%7
DELAY ZAT 2-39-2-46 RJ G) >
—(®)- > RP A12 236
2 e » RN
_ Al¢ 2292 -
12 225528 >R
. H47 2 25 2 >R
2-18_5-34 DAL 272 0" -
> a1l 2-34,-36 -
2 ,-26_,-29 -
Alz A MZ 2 2 »
MATRIX AL° 2-28 - 17 ,-24
a2 218 g 12 cARRY I a2 272 /0 CARRY - R
@ 12 p-18_,-24 - ) > A12 27622723 /o CARRY .
T AL < a12 2721 /0 carRY >
3" Cz 12 2-22,-23 y/9 cappy -~
W51 a12 2724 y/carry -
” R |17 e ® a2 27V pm2 7 12 2-17--20 /0 caRRY -
e AL 2L e | Has RE 11,28 m? 272 ) a2 2-17.-23 9 M2 2717_5-20 y/cappy o
ALt (D> -9_,-18 2 ,-17_,-24 12 2-16 cappy AYé 2-17_5-¢0 y/o carry
Al 27°-2 (DAL 2 -2 772 - a1 » RN
RE —(&) AL 22 > T 17,20
o 2T Al '\ 2108 ) 2 2B, > LEVEL m12 2717-2-20 w/o carry -
RF L (8) (e — Al 3 - >~ 2
: RESULT A1 2-11_7-18 7,78
qp AL2 -2 @ gy 27 -2 |  MATRIX A" 2 » -1,-11,-21,-31
at 214220 m2 2-17 l B o3 ’—-22 2,-22,-32
RF 550D @i > M| we2 272120220
A1 2715.2-20 a1é 2 » -3,-13,-23,-33
o ® m12 2718 cary RM H61 2
—— 279.2-16 13 0-4,-14,-24,-34
12 27152716 wycarpy - [ m] e 5. -15..25 35
8 2 5-13_,-16 _ e
e 0 /u2 2_9 -z12 W/CARRY > RN rf R']* | 58H59 5-61-16,-26,-36
K HS2 2 o 16 LEVEL GrALE27°-271° W/CARRY W/Q CARRY py RM H p-Ts-17,-21,-37
29.2718| o m? 2792 - R 3 | H57 -8,-18,-28,-38
2 ,-11_,-18 Z,9,-15 RM | Hse z
@ o > — (A2 > R l I 279:719,-29,-39
aZ 210" ’ 812 2-8 CARRY o L ore T wss 10,-20,-30,-40
—(2) a2t i LEVEL 27T
2 o T > 2 R B
—@)- > -1,-15
-1_,-36 ey 82 2712
- B2 2712 D > RM
RU G L 19
B2 Y 3 > RN
ANOUT B2 2-16.2-31
3X
H48 @ g2 2-16_p-25 -
Y Yol | mlel - | o rlr®
7,59 ,17
Até 2772
mO: >
Al Alz AL 2t X
MATRIX a1l 2712 = a12 278 carry _ L s
S Z 2012 Y 272 @D M2 275-278 /o carry R
RH ® A% 22.27% /0 CARRY W/CARRY. ow
H48 a2 &, 0,1, W/0 W/CARRY _
HS0 Lsgn —@Alz 218 e -
Al -— RJ 5 man; ~ RN
22,578 12 275.7°8 o 1% 2-1 /0, u/caRRY >R
3 » RL —()— o RN, RM
2 ,-2_,-8 M2 25077
—@DAL 22 > ’ —(A =2
Al .
LEVEL
2
a1
CRAY-1 COMPUTER

RECIPROCAL Al
12-11-79
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INFORVATIO!

i L 5 RN 5 DY L

s 1 givason s nosich




RK
RK
RK
RK
RL

EREZREERZEZE

RL

RL
RK
RK
RK
RK
RK

EEERRRR

= A2 231-2% w0 carry.

GROUP 4,5,6 CARRY
231286 y/carpy

3

3)_GROUP 4,5,6 ENABLE

a2 215239 w0 carr

RT F69 231246
15 ,30
RT F68 272
A2
> LEVEL
5

GROUP 3 CARRY

-

_@kaoup 0,1,2 CARRY
6

15_230 y/cary

[

g

A

FEERRE NPT,

*
¥
¢
B
§
7
H

GROUP 0,1,2 ENABLE
GROUP 3 ENABLE

e

RA __GO SCALAR
aa —GO_VECTOR %

LOWER CARRY

__@_

Al: 2‘3-2';2 4/0 CARRY cz o H6S 13 16
17_,- 13,19 N
A1 27 .27% o CARRl@_, o 2132 T A2 277-2 I a2 225-33 F71
a2 2789718 wyoapey T a2 225-33 LI 3 Bt
a1° 2717_2-20 y/cappy a2 217519 {ro | wro 1826 2255 Oz, -
2831 ,32-35 AZ MATRIX &3 RO H69 A2 2 A2 2
CARRY 2 > 2 2 ENDS 18-26 A2
g2 2-16_5-25 4[ RO H68 A2 211 19 A2 LEVEL
_ > -
[ ro ]  1er Rz LEVEL 4
[ ro ] u A2 2 3
A a2 232-40
. 665
2 ,-29 ,-33 32-40
m? 278, = ® N Hed i - A2 2 ” o 26,530
FORCED "0* 2° w2 2121y () K22 > L G)—122 > 2%5 75 RS Fr0
Iz 2,31 A2 2 15,30
A12 2-36 A A2 2 _@;AZ 2°°-2 - 2492
o 16,12 ® A2 213516 _
FORCED “0"_CARRY 216.12 R WTRIX G
B2 2-1.2-9 ENDS a2 217,19 -
. . 9 3%3 398 A2 A2
A1 2-1-2-4 w/caRry D> T2 272 > LEVEL LEVEL
78 2 668 4
AL_Z___CARRY 32 ,-38 16 RQ 18,25 a2 218
-32_,-36 AT 27%¢ o A2 2 2752
B2 27°¢.2 B> RMIL‘L‘.—*_ e S BT —(3) 17_,24 2 225
Al 2 ~ -2 A2 2°°-2 - A2
2%6
/ |nes a2 229-46 - —X 21 > G67 5 .17
12 RQ -
[H62 a2 225-43 /7 - & A2 213 - ,11_,18 3 A22182
/. |ue1 a2 221-38 /7 = A2 232 i A2 2
/. |ueo a2 217235/ qu —FORCED “0* 211
/ [use a2 21331 / A2 2°0-2 o RV J.QRQELM_@_, A2
10_,27 X 17 Az 21 LEVEL
/. Tuss a2 210221 / A2 2 o 3 12 .18
10_,23 16 ,17 A2 2 A2 2°°-2 670
/w51 a2 210,23 / A2 216_, — D) AR
. 12 11 11,14
/. Iuse a2 213-31 A2 2 2 a2 2 LU
cARRY 229927 528 531 532,35 [is5 Az 210227
36_,39 ,40_,43 ,44 47 LOWER CARRY
27-277,27-27" 22 @? H54 . 3 33_,46 LEVEL 4
ARRY 20.239 540 743 4447 M 10_,23 AZ 2 > 670 A2 2_-2
CARRY . 2%+ Az 210-2 5 5o 30,35 RR A2 232
a12 2-25_,-28 / oy 222 Se—A2 27-2 o 232_,46
2 @2, - 13,38 > 1,33 >
12 2-24 y/0 CARRY / @A—Z%——h — (@3- :: :35 :38
12 2225723 /0 caRRY o> / G2 | 2 25028 )
7,71 = a2 21l g - »
2 iz oape2—=2 ——(2XD- LEVEL
A1¢ 27662723 wyo A 3
AI: zf; /CARRY > 39 46 a2 210
17 - n2 2%, - 666 6
270y —&>
R U Og —@®) 39,43 RP Ly 239 546 =X a2 2!}
A2 2 WOARRY (X —(@x5)—A2 2 -2 2872 Az 212
2 2-13_5-16  cppmy a2 2% 4
AT 277027 Wy —() 10 a2 239_,%0
75-9 512 O—r2s P . — (- 22 271576
a12 275278 wio 3 A2 2 »l.  LEVEL ———(2x6) - >
2,2 -4 @ a2 212 2
%2 %2 /0 w/caRRY oy ) ) > .
a12 271 wso,uzcarRy > AT 239,46 *FEED THRU
oy DL 273 —®>

@ RECIP —d» Vi VA
@ RECIP —pmSi GR

CRAY-1 COMPUTER
RECIPROCAL RESULT
12-10-79




