
SECTION N ABORT(YHO) TEXT) fMEMV(YBO) J2*.2" 217- 21
ILA I ILA M

ENTER IBA. ILA CYA3)
c*.2 272 n2 132 19> 3?

PROGRAM RANGE ERROR

■�40~4�-�-*

] ABORT(HF) (HE)
IBA. ILA. MUX IBA IBA PORT D WRITE DATA ADDRESS

RANGE CHECK
(HF) 1 R24 (YA2)

(27.2’?2 '?2 2?
(2l!-23>

P REGISTER
(HZO) PORT D ADDRESS (2* - 2ÿ >- j- -» $0ÿ2T>CIP/LIP ijkjn 1Ip

<E3>
P-IBA

277— 2
(J-, HC/D) (YOXVS23 •HH)1PREOISTER CD ACTIVEc*I3> <o>(HS, HF, YH)- (YA1)

(2tt.2®.2 l32 172(HS12, HSI3) 2 72 2 5 —1 FETCH QUIET 4 FETCHES COMPLETEEXCHANGE
P MUX (JD)yp t ...I KD

_
CD ADDRESS

_ _
<£E£>* -» 2r47Toi_23 »<grÿ>

SUBSECTION CONFLICT CD ADDRESS (2ÿ ■ 2« ,(HF) c (YK) (YAO)
(23 2®.2 1?2 ’ft 29

PORT SEC

ENTER
EXCHANGE P

O
M HOLD W>(HF) 221-2* r*-(D-)

i
CD ADDRESS i2* ■ f )

P
20> COINCIDENCE 0 • 3 (YZO)AEBAR 0 V FEIt-’HR (YO)

FETCH ACTIVE
A 0MIBAR I SECTION N ADDRESSV E TEXT) (MEM).<7)4ÿp-w — I NO'Npolicy
B 1FETCH U(HT)IB DATA INVALIDIBAR 2 V TDS 2XREQUEST -<gE2>IBAR 3 V CD ACTIVE (HF)<®T> 3aMAINTENANCE CD PORT D WRIT!CE2

*ÿ

(CN30) ADDRESS SECTION
SELECTCDCONTRO

(-JgÿLJWCOUNTa
BUFFER

COUNTER |(YK1) SECTION (1.3) I
(YXO) SECTION (0.2) 1

PORT SEC-

FETCH ACTIVE CD ACTIVEOO READ IB<j£> COINCIDENCE (YH, HF, HA) —I(YZy (YL3) SECTION 3
MUPPER PROGRAM COUNTER [(YL2)PRIORITY D/ABC RELEASE CONFLICTPRIORITY

D/ABC
SECTION 2O'M)

RELEASE SSPORT D REFERENCE SECTION 0 • 3 SS (YL1) SECTION 1 EOW 0A C(2*2°.2’\2 ■*> SECTION ENABLE SSO - 3(HAG) PORT D ADDRESS (2: ■ 2* )P REGISTER
24-2°

Ao c 0. SIGN cS2>
CR9~TO>

O (YLD) SECTION 0(ARh
(VB-VC)*

MASTER CLEAR

B N 1-(HS, HF. YZ) J9- 13, REFERENCE ADDRESS (21.2 *>*-(ÿ37~40> COIN 0-3I BRANCH TEST { MSo »0, SION F(YN) SECTION ENABLE SSO - 3. SS4 - 7LC 2 OOSSO 7FETCH REFERENCE (EXT) (CPU. MEM)-<T]g - 2~j>-»CEL> CD ACTIVE (YO)-(JK» SECTION NC__w

_
DELAY CP 10 - 4

‘(YO. YN)-— — — -»H 1 1 | 1 1 1 |
oCONTROL

DUMP
D 3

1 OO WRITE FETCH 3 CP TO IBÿ
[_ FETCH ACTTVT:

TCD ACTIVE IB DATA INVALIDCED (HA) r— (CPU) (EXT) SIM.(YZ) (JB) SS CONFLICTPARCEL SPLIT BANK
CONFLICT2/3 PARCEL IN NIP OO READ IB RGE>

CROJ>
(HA, HZ)(HC)-

PREOISTERISSUE PREOISTER (2°- 2 4 )<S~2> PORT D REFERENCE. OO FETCH(I-)
Y:4— 20 2‘,.2 '2 —1 PORTDREADWATT EXCHANGE BANK CONFLICTcmay(HO’ 114 □t |(YP7) -cnr> (YOO)

RCON-2

LIP fijk/n) BRANCH +1.+2(HD) 10-6
EVEN PARITY READ REFERENCE

CONTROL DELAY(YP6) (24*-2”27')FETCH ACTIVE IB WRrTE
ADDRESSCE>(YZ> CYRlÿC-E-tt*ÿ 71)

(224 2,:j(2*-2*»)
(YNO)IBP ADDRESS - 2° > (YP5) (240- 24?2w) IOO WRITE FETCH BANK

ICON BUSY OUTBOARD
FANOUT

I(YZr BUFFER
COUNTER / R22IBP OO READ, OO WRITEB

(YP4) (2S:-2*?2ÿ7 APORT A. B, D OO READ0 (YRI0)C.B. (2 “.2
(2i«. 2J5,r2<«- 233)

IB1 ADDRESS (2s -2°IB READ
ADDRESS

BI 7 RELEASERCON-2(YP3) (2U-2y\lSt) (YM)IB1 OO READ. OO WRITE D CONFLICTBUFFER
COUNTER- !

(YP2) (2l6- 223.2it) REFERENCE
ADDRESS DELAY

(YR9) C.B.<2“2*>
(2®- 2 !3>(2 2 47 j

PREOISTER a °. 2 12
(UNABLE TO RELEASE).

(YPI) <2,-2J32eS)|
(YPO) c0-:7,:64!1

LOWER PROGRAM COUNTER (YM1) SEC. (1,3)

RELEASE CONFLICT (YMO) SEC. (0.2)

SEC PORT
(YR8) C.B (I6*. 2 «•>

(2e- 27)(2>i-2 w. ONBOARD
FANOUTSEC RELEASE CONFLICT SEC S A

N
_(YO, YN. YK, YM)- FORT D READ0A RELi SECTION N. N -* 2 SELECTPORT D DATA MPORTD PORT A -DOO REFERENCE ADDRESS (1 - 2s )B N *0l FL' RELEASE SSO 7 BLD X 2SECDED N t-2(YK)' I SS RELEASE CPU A - H3(HS3) c DT<2*-2*U2 r-2w, MEMORY READ

DATA SELECT
ERROR CORRECTION(HDO) (2*-20/LIP 0

SS RELEASE CONFLICT(HS2)
LIP <JD> (21* I4* u22' SECTION N READ DATA (MEM)(EXT)-

SECTION N SS READ BITS C*. 2 2 ;
■(Hsn

(247 241, i(2:S 2 *)
(HCO) «>3-9) (EXTHMEM)-

I NIP (HS0)UP 0
(2ÿ :3J)(27-2°)<JU> O moUP 1
INSTRUCTION

BUFFERR<5ED CORRECTED DATA ff • 1<o>E BUFFER 0
A BUFFER ID

(HS7)O BITTER 2 (2*’- 2 s6) a y 2l BUFFER 3T
(HS6)EVEN WORDS c35-:4',.?*.:’*,IBf

(2«-233)(YO)
(HS3)

;(247- 240)(2,s 2®. (YN1) (2<7- 2SI) (YD0 •7)
SEC.(HS4) (YNO) (242- 2 46) SECTION ENABLE

(239 2 52 ) (2 ’-2°)

INSTRUCTION
BITFER

(YK - YO/D)• 0CH> cp ACTIVT(HR))
IBi ADDRESS. OO READ/WRITE (YM1) (237- 2 41 ) I MEMORY WRITE DATA (CD)2af-2« WRITE DATA

SELECTION
(EXT)'MAINTENANCE(YMO) <2J2-2M)]~<RCT23>CD ACTIVE PREOISTER (Y03)- 140 - 4]R 2(YZO)- PREOISTERINSTRUCTION BUFFER DATA E BUFFER 0<SED PREOISTER (2ÿ2 3A *BUFFER I I DELAY]D <K0T>INSTRUCTION BUFFER DATA

•4O BUFFER 2
U MEMORY WRITE DATA

SELECTIONjÿR24,2&.29>—(VS32)
<2*2']2'*)

BLTFER 3T 144, 48. 49-
ODD WORDS

IB) (VSS3)143 -4«CONTROL PUMP LIP 1 (2>'-2»>D S

(VS52)
(2IS- 21®)a * UP I (2 2 31 )5EB>UP 1

FANOUTMJ -4'
(VS5I)

(2’-J-213)m »

(HZO)
(2» 2H)III*

(VS30)
mt(2* )

(VS50)
«n«(2°-27 )

LIP 0 CONTROL PUMP UPO UPP (2° - 21? )
Htrdwarm Tmg.
A-6497C J.E.S
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(HZO) (2 21 .2 5)
P REGISTER dPCIP / LIP (i j k m)(J-. HC, HD)

(HS12. HS13)
P REGISTER ♦ (Y-.H-) (VS)22i 23117 - 33

FETCH QUIET♦, +1.+2 NIP/LIP/UP 14- (7D0)fHF) EXCHANGE P MUX

(HF>

FANOUT►(-)INSTRUCTION
FANOUTMUX f (HOO) (213-2* )ENTER EXHANGE P0*T> BLANK NIP♦ (HAO)

(HEO)

(JDO)

P REGISTER (2°, 2 1 2 **

1662ÿ1- 1 ' C
2/3 PARCEL IN NIP OIBAR 0(HC) INTERRUPT135-37 WAIT EXCHANGEWAIT

EXCHANGE161 4(HA. HZ. J-)MIBAR 1 VWAIT EXCHANGE COINCIDENCE 4(Y-.H-)(HC)- P LR17-20 RELEASE EXCHANGE4 4134 (JEO)IBAR 2 V A | ► ♦RIBAR 3 V CIPNIP gh / UP 0 (tn 9 - 15)E DECODECONTROL DUMP ►(J-.H-)
►(Y1/J-)

NIP/LIP 0(YZO) MUX LIP1 (n 25-31)INSTRUCTION BUFFER DATA LIP 110-55IB DATA INVALID□ 138 4 ISSUE]ENTER LIP 01, LIP1 (J.) JS5UE <J90ÿ9S>»♦ BUFFER
4 CNTR.

ADDRESS REG
TIMING

F.U. TIMING
CD ACTIVEFETCH ACTIVE 159,60(YZO) 4-4* (YZO)

BLANK NIP 4*(J*)ENTER UPPER P ISSUE <>139.40 a-) ISSUE

BLANK NIP
v_£ g0,gl,g2, g3 DECODE **(J-)ENTER P i j k m, ENTER P B j k

COINCIDENCE
141 - 48 PRE¬

DECODE
2/3 PARCEL

0AO)<J*L> TWO/THREE
PARCEL IN NIP

4UPPER PROGRAM COUNTER R17-20
4- (HA, HZ, J-) CIP

DECODET & S HOLDING (J.)JSSUEUPPER NIP/UP
NIP gb /LIP 0 m 9 -15

UP In 25 -31
0CO)p*-<B7-4g>

* ENTER F’ * k ENTER p B i k

cuo
(HAO) (24-2° 2 1 22) ISSUE

♦ADDRESS
REGISTER

ISSUE□ 0-.H-)COINCIDENCE ENABLE UPPER Pmn 2/3 PARCEL IN NIP
ISSUE

(2®-2°)(HDO)Ql5_J7>-4
<j90-9T>-4

CD ACTIVE
P REG. (2 2 ~\2 '*)(J-) R38

1 4 (JGO)IB DATA INVALIDWAIT EXCHANGE RIO MUX(HC) INST BUFFER DATAu114 +1, +2 10-71■ ►P REGISTER 1 4 CIPUP (i j km) BRANCH(HDO) 10-6 DECODEP REGISTER ENTER LIPPI, LIP 1**(Y-.H-) <f7V70>-»2 A 2° 2 -1 2 *2 LJ 'ÿ— (m °-
(YJ DLY )-fc

I - NIP/UP 0
UP 1 (n 16-24)CTR9-16 SCALAR

REGISTER
TIMING

DESIGNATOR
MUX

UP 1
□ (j-)J5SU£<ÿB>ÿEXCHANGE P MUX (J.)

(HEO)
f ISSUECT9CK9T>-»(HF) MUX

B j k DATA (2* - 2° ), 32-BIT MOM(HS12) LOWER NIP/UP
NIPijk/UPOmO-8

LIP n 16 - 24NIP (i2 - gO) <118 -22>-4(HC. HD) (JBO)
(HS3) (2®3 -2 36 ) (2 31-2 24)

|(HS2) (233 -248)(2 23-2 »«)

|(HS1) (2 47 - 24C)(2 13-2»)

(HSO) (239 -232 )(27-2°)

2”-2” 27-2 0

INSTRUCTION
BUFFER 0

/ AP > AO = 0, AO SIGN

SO = 0. SO SIGN

BRANCH IN CIPINSTRUCTION
DECODE

+. BRANCH TEST

CIPR07 *ÿ (YZ) (J ) ISSUE <J90-93>-» ISSUFDECODEBLANK NIPCjm> 1(VB. VC) ( ►

MASTER CLEAR ENABLE THIRD PARCEL SPLIT(JPO) ►OB)

- (HCO. HDO) —► (YZO)

R17 SCALAR
REGISTER

ISSUE

(J-, H-)423 -2° ENTER UP 01. UP 1R89ISSUE(J->
IB WRITE
ADDRESS

GO READ IB 0. IB 1 CDR32
00 (JCO)I

(YZO) FETCH ACITYE-
(YZO)

BUFFER
CNTR

IB 0 ADDRESS (23-2°) 36 R3l8-2|>
3T>_

J52 - 63>~» ISSUE1 (J-)40 EGO WRITE FETCH CIPB BUFFER 17ÿ6 ISSUEGO READ. GO WRITE IBP A DECODE0IB READ -r
ADDRESS

4 R0- 154 *Dl-o
IB 1 ADDRESS (23-2°) IOC OkjL24 - 2g>

Cf3l. 34>-
BUFFER 2i1 (J-, H-)U VECTOR

REGISTER
ISSUE

10 - 15 136BUFFER
CNTR

B TGO READ, GO WRITE IB 1 14C1
I BUFFER 3

176 t
LOWER PROGRAM COUNTER

(JDO)EVEN WORD IB 0
MOTOROLA REGISTER

CIP
ISSUEDECODE|(HS7)(2«3 - 2 36 ) (2 31-2ÿ)

[(HS6) (233 -248 ) (2 2 I*)

[ (HS5) (247 -240) (2 13 - 2 *)

(HS4) <239-2”)(27-2°)

23»-2*3 2 7-20

*(YR11)
(263- 25*)<231- 2 **)

(J-.H-)(J.) ISSUE
FUNCTIONAL
UNIT ISSUE

(YR10)
(255.24*)(223-2 1®) (YJO,

(YR9)
(247-240)(2l5-2 »)

(YIO)01 I
BUFFER 0)7

R 4 CIP41(YR8)
(259. 232 ) (2 7. 2 0)

EBUFFER 1h DECODEA- -<152
' - 63>-»--<&.65ÿ-»

R0-I5 (7 ) ISSUE4 D 190-93101 OBUFFER 2I
(Ypj MEMORY DATA U137CORRECTED DATASECDED <Eo'- lT> T4 I 141 GATHER/

SCATTER
ADDRESS
STACK

BUFFER 3
177

PORTD ODD WORD IB 1
MOTOROLA REGISTER

|(HBO) CIP
FANOUT(HAO) *(VF. YD.CIP4

JQ)DECODE

(J.) <ÿ9Q.93>-4

PROGRAM
COUNTER

CRAY Y-MP INSTRUCTION ISSUE BLOCK DIAGRAM
HmhnreTmg.
A-C279D J.ES.
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<2>h“)(JR3)/(JT71)

(JR2)/(JT71) (2232S5> (HS15) CPU 7

ts> (HS14)(HS7)
CPU 7

SHARED CLOCK

CLN MUX(JQO) CPU 7 <2>?247)(EXT) (JR1)/(JT70)SM SEMAPHORE DATASW IN PROGRESS (EXT)

K§>
<27.2») _JCLN MUX (jRoyvrno)

CPU 7/SHARED CLOCK
(JQO) CPU 6 (EXT)

(HBO - VS23)SR fN PROGRESS (EXT) M
kS>

CLN MUX(JQO) CPU S PC.RTC(EXT) <SE2> (JS3) (2M-23,),(23<-2‘3)
CPUO

CONTROL BYTE < 2*. 27)

(2ÿ2 62)(JR3)/(JT61)
SR IN PROGRESS (EXT) (ARO - AR3)1.1(FORCED)-

I®
<2»254) (HS15) CPU6CLN MUX (JR2)AJT61)(JQO) CPU 4 (EXT)

(EXT)
AiSR IN PROGRESS (HS14)/(HS6)

CPU 4
SHARED CLOCK

<a Ha46)(JRDAJT60)(FORCED) RTC, PCCLN MUX(JQO) CPU 3 (EXT)

(EXT)

R]3 A REGISTERSlSR IN PROGRESS <JS1> a'-2l5,.p«-2*}---CPU 0 CONTROL BYTE (22. 23 )

<2«2»,R8 (JR0)/(JT60)O.I(FORCEDÿCLN MUX(JQO) CPU 2 RI3 (EXT)

(EXT)
RTC. PC CPU 6/SHAREDCLOCK

SR IN PROGRESS<s> (JSO) (2°-27),(232-239)
CONTROL BYTE (2°.2* >

(22?261)(JR3)/(JT51)m CLN MUX(JQO) CPU I RTC. PC(EXT)

(EXT)
(VB-VC)SR IN PROGRESS 02Eh_*r-ÿ

SR/I/3

<2».2S3)(JR2V(JT51)SR CONTROL BYTE 6. 7(JQO)*
(FORCED)

(VB.VQ
_

l(JQ. AR)SRCONTROLBVIE.AJLÿ>
ENTER KT -

(HS15) CPUJ(JQO) CPU o (2«-2°)RTC.PC00 <2*3245)(JR1)/(JT50)DATA SEMAPHORECU0~7?> (HS14)AHS5)
CPU 5

SHARED CLOCK

Si. AJ.SM. DATA CPU A SiSji DATA MUXSR S REGISTERSSR CONTROL BYTE 10-13 (25.2 37)(JR0)/(JT50)Si

CIPJL I. HO. hi. CP 0 CHJ 3/SHAREDCLOCK(JA, JB. HZ) - (liio- Tÿ-
SR IN PROGRESS -•{“hD’

<»3~23>
CHL>
(j32- 3?>
Cp~ÿi>4-H LOCAL = OLOB

„
_

~f
C -H CLN 1 - 9~|

(JA) (JR)(AR)-ÿ. E a2*!6*)(JR3)/(JT41)LOCAL SM
SM00-31
(Y31 - YU)

3CPTO)».4CPTOJ» 4CPTOJS MUX-(JA, JB y
.(EXT)-

144 SR CONTROL BYTE,C23KO'. 0014)4, 0014JQSR IN PROGRESS (OLOBAL) Bl (EXT)(CPU)SR DM PROGRESS 1 - 8 <j»2.43>-» (2J0,232)(JR2)/(JT41)(YR11) SR. VO DATA CTO A
(HS15) CPU 4CPUOSR CONTROL BYTE 0 7 SR. I/O DATASETA:LEAR(JR) (2>?2ÿJ_J124-39, (JR1)/(JT40)CLN MUX (HS14)/(HS4)

CPU 4
SHARED CLOCKC ' - : »n 3

CPU SHARED REGISTER
DATA RTC/PC

(EXT) (CPU 2/3) (HH]
WAIT ON SEMAPHORE

CLN CP 4(JR)
(2 4. 2 W)(JR0)AJT40)

CPU 4/SHAREDCLOCKCLN MUX (EX) POTEST ANDSET (JS0-JS3)(HE) D
SR. I/O DATAE CPUBcg~3>TEST AND SET CP 0 I (JR3)AJT31)ENTER EXCHANGE CLN <22?2»)CPU 1 7RI2SR CONTROL BYTE

LOCAL SEMAPHORES
SR CONTROL. <Tll -|T>» <2**2«)(JR2)/(JT31)SR IN PROGRESS (LOCAL) [(HS15) CPU 3

(JS0-JS3) (2,!24i)(JR1)AJT30) (HS14)/(HS3)
CPU 3

SHARED CLOCK

SR. I/O DATA CPU C
GLOBAL CPU 2

<23.2M)SR REQUEST CPU H (JR0V(JT3O)(Rrq (JC0)

-<@njco)
(®j(JC0)

@j(JC0)
-Oj(JC0) CPU 3

<@\ (JC0)

(JC0) CPU 1

, SUB°HTST' ___
w

(JC0) CPUO(EXT)-CPUB-H— nSR CONTROL SR IN PROGRE l— ►-QU8- 3*3]

-<5D*4_

r<3>
CPU 7 CPU A SR REQUEST

CPU 3/SHARED CLOCKSR REQUEST CPU Q CPU 6 CPU A SR REQUEST I (JR3)/(JT21)(JSO - JS3) (2“2«)SR REQUEST CPU F
(*<$> SR. I/O DATACPU 3 <U4~J9>— * (9.0 I3> CPUDCPU A SR REQUEST CPU 3 (2,8.2S0)SR REQUEST CPU E (JR2V(JT21)l*-QE>CPU 4 CPU A SR REQUEST j(HS15) CPU 2

SR REQUESTCPUD I (JR1MJT20) (2l?2«) (HS14)/(HS2)
CPU 2

SHARED CLOCK

CPU A SR REQUEST
SR REQUEST CPU C (JS0-JS3)

hcs>CPU 2 CPU A SR REQUEST (JR0V(JT20)

CPU 2/SHARED CLOCK

SR. I/O DATA Go. »r> CPU E <23 2«) -SR REQUEST CPU B CPU 4
CPU A SR REQUEST

(23S.257)(JR3JAJT11)
A SR REQUEST

ENTER EXCHANGE CLN
(EXT) (JSO •JS3) (IR2)/(JT11) <2,7249>SR. I/O DATA-C5DSHARED

REGISTER
SRQ/SRPO

CPU F
(HS15) CPU ICPUS

OO TEST AND SET (jRiyuno) (29.241) (HS14)/(HS1)
CPU i

SHARED CLOCKIPPN (2° - 2 3 ) (JR0)AJT10)023k0, 0014)4. 0014J0 (RTC, D) (2 >.2 33)
CPU 1/SHAREDCLOCK

(CN30) R31.32CONFUCT (JS0 - JS3)
SR. IQ DATA CROJT> CPUOSR HOLD

ISSUE CPU 6 <224236)FORCED(1.1)

CEiD><o>-*-0-—NIPg3 • fO tjih ISSUE(HC.HD) CLN 2 s0% H->
TEST AND SET HOLDING (P - 1.P - 2)

(JQ>a 48 >FORCED <i93,*>ÿ(JSO - JS3) (1.0/(HC.JD)
SR. I/O DATA CPU HCPU 7 CLN 2 2CRHT>AIT ON SEMAPHORE (JQ)FORCED (2«.2«>)(0. 1 1

1 (YR8) CPU- 7 CPUO
CLUSTER * - 9

CLN MUX CPI A H <KTT>* msi5)

P1. CLN 2’(2°. 2 32 )(JR0)|(TR8)
|(YR8)
|(YR8) CPI 4

[ (YR8) CPU 3

|(YR8) CPU 2

l(YR8)

CPU 0 -(JQ)CPU 6
(HS14) CPUO

CLUSTER 0 - 7A0- 3CPU E H DATA BITSSR CONTROLCPU 3CPU 5 crSLOT N CPU A - H SR BIT N. N ♦ 32<jo~l'3>»
■Cj93T9r>»

(EXT) CLN 2°SR CONTROL
BYTE L0-L7

(VS13)CPU E - H (YR11)/(JT)ENDLCPUE H FORCED CL. 1 - 3CSTj?)V.(0.0)

CPU' NUMBER (2 °,2\2 2) SR IN PROGRESS
CLN"1 SB0ST0

SR IN PROGRESS CPU 0 7 FANOUT SR CONTROL BYTE FANOUTCPU A-H
SELECT CLN1ÿ—.(HH0) CPU 2/

SHARED CLOCK
CPU' A-D UM4 1-3 ST7 SB7IQ DATA (N 0 - N t 7/CPU A -D ENCODE

CPU1 •144 SI

CPU 1 (D-) CLN (2°- 2 3)CLN
DELAY <j43~46>»

■<J9(uJ|2>*
CLEAR
LOAD

SET SM

(YR8) CPUO CPU A-H(EXT)
CPU A - D

(EXT)14-12 DEADLOCK. ICP. VO. MCU, INTRj-*COMP CPU A-D
Q0 3>» ■* CLN 0 - 9 AGAINST

<Tl3- 16>->
<T90 92>-» (26)

PPN (2°. 2 2 2) CLN(HE) STD SB0CPU 0-7 (CN30) SZ2>I IOO READ. OO WRITESRINSTR
DECODE

RI2I(WS)CPU A-H DEADLOCKWS0 CL 4-7R29 (EXT) EN DL30>
£>

4-7 ST7 SB7•ÿ(EXT)— —I CRIQ

CjtORj>

OO BYPASS
MASTER SM

CLN 1 9(HO)
CLUSTER 8 - 9<3SS>—|

CLKTID

PPN (DEADLOCK)(CN30) (EXT)- DATA SELECTCLUSTER 4 7
I1 CPU DATASR SELECTCLUSTER 1 - 3 (PORCED) UNUSED <Xl6 - <2ÿ-PXT>-I MOTOROLA REGISTERI

SHARED REGISTER COMMON
CONTROL DATA SELECTION

(FORCED)CW)(JS)(ErSR. I/O DATA
SHARED REGISTER BIT N.N + 32 CLUSTER 1 - 3. CLUSTER 4-7

SHARED REGISTER BIT N N 4 32 CLUSTER 8 - 9

Hardware Tmg.
A-6373F J.E.S.
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a31.a “>(jR3yin7i)

I (JR2)/(JT71) (HS15) CPU 7

&>
CLN MUX (HS14y(HS7)

CRJ 7
SHAREDCLOCK

(JQO) CPU 7 (SMO- 31) (EXT) <2 '*.2«)(JRiytJT70)SM SEMAPHORE DATASR IN PROGRESS (EXT)
CLN MUX <2 7. 2 **>

CW 7/SHAREDCLOCK

(JR0)/(JT70)(JQO) CPU 6 (SMO - 31) (EXT)Rif
(HBO •VS23)

Aci

,SR IN PROGRESSR8 (EXT>
CLN MUX(JQO) CPU 3 (SMO - 31) PC.RTC.13 (EXT)

(JS3) (23*-2J1)»(25ÿ2“)
CPUO

(2»2«,(jR3y(j*rei)
SR IN PROGRESSR8 (EXT) (ARO •AR3)(FORCED).

65
(HS15) CPU*CLN MUX (2ÿ.2*)(JR2V(JT61)(JQO) CPU 4 (SMO - 31) (EXT)

(EXT) a,,-2°)SR IN PROGRESS (HS14)/(HS6)
CPU*

SHAREDCLOCK

(JS2) (2 2»).(2 2 53>- \ CPUO __
(FORCED)— (T49. 4iP)-»>

'(FORCED) — Li- <2*J. 2 **)(JRiy(JT60)1(32. 33> RTC.PCCLN MUX(JQO) CPU 3 (SMO- 31) R 1 3 (EXT)
A REGISTERS■�.SRIN PROGRESS (EXT) (JS1) (28-2«3).(24C-247>

CPUO
(2*2*)(JR0)/(JT6O)

CLN MUX(JQO) CPU 2 (SM 0 - 31) P13 (EXT) RTC.PCCR32r33>-
*HCI46 47

CPU 6/SHARED CLOCK
-ÿ)SB IN PROGRESS (EXT) (JSO) (2°- 27 L(2 12 2 (2»2*S(JR3y(JTJl)m CLN MUX(JQO) CPU 1 RTC.PC(SMO -31) <U6ÿ>» j— +4 III(EXT)

(EXT)
III1 (VB - VC)SR IN PROGRESS

(2*.2”)(JR2V(JT51)SR CONTROL BYTE 6. 7A/-CJQO)

/ (FORCED)

(VB, VC)
L(JQ. AR>SR(ÿ!BOLBYTC- AÿCnTB>

ENTER RT

(JQO) CPU 0 CHS15) CPUS(SMO- 31)

DATA
(2«-2°)CW2733>

$)6~- 3L>

RTC.PC00 1 (JRiy(JT50) «2*».2ÿSEMAPHORE

- cÿ]5~~rT>

149.4« (HS14V(HS5)
CRJ3

SHARED CLOCK

SR/1/3 Si. Al.SM. DATA CPU A —-(TlO.'lT>-» S REGISTERSSji DATA MUXSR CONTROL BYTE SR (25.2”)(JR0)/(JT50)
SI

ClPjk. ). hO.hl.CPO CPU 5/SHAREDCLOCKSR IN PROGRESS(JA.JB.HB) D’Qo iq>

<nT>
<50>

(JRO)-
4 CP TO JS

(JA) > BOE(AR)-ÿl LOCAL SM
(X0-X31)

(2»2«,(JR3)/(JT41)3 CPTO Jt, 4CPTO J»C, MUX(JA, JB>
—(EXT)

SR CONTROL BYTE.SR IN PROGRESS (OLOBAL) 023KCT.0014)4, 0014)0SR IN PROGRESS ) - 8 (EXT) (CPU)-,(YR11) (JR2)/(JT41)SR. I/O DATA CPU A
(HS15) CW4SR CONTROL BYTE 0 - 7 SET/CLEAR SR,1/0 DATA CPUO

CPU SHARED REGISTER
DATA RTCVPC

<S3>(JR) (JRiy(JT40) (2”.2ÿCLN MUX (HS14)/(HS4)
CPU 4

SHAREDCLOCK

(EXT)(CPU 2/3)(HH;
WAJT ON SEMAPHORE_CLN CP 4(JR) GLOB

(JR0V(JT40) (2 4, 2 **)tCLN MUX (EX) C -»fcLN 1 -9] POTEST AND SET(HE) (JS0-JS3) CPU 4/SHAREDCLOCK
SR, I/O DATA CPU BTEST AND SETCP 0

(Tii -'i4>»
ENTER EXCHANOE CLN CPU 1 <2r.2*)(JR3y(JT31)RI2SR CONTROL BYTE

LOCAL SEMAPHORESSR CONTROL. SR IN PROGRESS (LOCAL)
<219. 251)(JR2)AJT31) |(HS15) CPU 3

(JSO - JS3) (JR1)/(JT30) a,l.2ÿ (HS14)AHS3)
CPU 3

SHAREDCLOCK

SR. I/O DATA CPU C<l2i'39)-» CPU 2
SR REQUEST CPU H ®|(JC0)

-<®((JC0)
<gJ)|”(JC0) CPUS

<§g((JC0)
—Cgjj (JCO) CPU 3

(JCO)

<gg)|<K»)
(JCO) CPU 0

(JR0)AJT30) <2».2»>
CPU 3/SHAREDCLOCK

CPU 7 CPU A SR REQUEST<S>SR REQLrEST CPU G CPU 6 CPU A SR REQUEST
(JSO -JS3) (JR3)/(JT2I) (2*.2“)SR REQUEST CPU F SR. I/O DATA <U4 ~39>-» CPU DCPU A SR REQUEST CRCTIT)CPU 3SR REQUEST CPU E (21*. 230)(JR2)AJT21)(*<3>CPU 4 CPU A SR REQUEST [(HS15) CPU 2

SR REQUEST CPU D KCE> a1?!41)(JRiy(JTTO) (HS14)/(HS2)
CPU 2

SHARED CLOCK

CPU A SR REQUEST
SR REQUEST CPU C (JS0-JS3)K<2E>CPU 2 CPU A SR REQUEST SR. I/O DATA (IR0)AJT20) (2J.2 *)

CPU 2/SHARED CLOCK
<o>- CPU ESR REQUEST CPU B R0- 13|*KS> CPU 4CPU 1 CPU A SR REQUEST

(225.237)«REQUEST, CPU B ■ H J -
SR CONTROL. SR IN PROGRESSÿÿ— *— »

(JR3)/(JT11)
rÿgyPU A SR REQUEST

(JS0-JS3) G17.!4*)(JR2y(JTll)ENTER EXCHANGE CLN-CUD SR. I/O DATASHARED
RE01STER
SRQ/SRPG

CPU F
CPUS 115) CPUI

POTEST AND SET (JR])AJT10) <2*.2*«) (HS14y(HSl)
CPU I

SHARED CLOCK
LPN <2°- 2 2 1 <£T£>-»

<To 192)-» CIP

Q23kO, 0014)4. 0014j0 (RTC, D) (JRO)AJTIO) (2'. 2«)(CN30) I CONFLICT (JSO - JS3)
CPU 1/SHARED CLOCKSR. I/O DATASR HOLD

ISSUE <t24-~39>-» CPUGR0- 13CPU 6
(2*2*)FORCED (JR3)(1.1)

136-44,NIPQ3-O0 t|lh ISSUE(HC, HD) BYPASS(J-. H-)
TEST AND SET HOLDING (P- l.P-2) CEH>-(2 >‘2«)FORCED (JR2I(JSO - JS3) (1.0)(HC, JD) SR.1/0 DATA CRTTT) CPU HCPU 7WAIT OS SEMAPHORE FORCED (2*. 2*>)(0.1)

0ÿ0-»|(YR0) CPU 7

|(YRO)

jfYRO) CPI-7
|(YRO) CPU 7
|(YRO) CPU1 ?

|(YRO) CPU 2

I (YRO) CPU 1
(YRO) CPU 0

CLN MUX CPU' A - H (HS15) CPUO
CLUSTER 8 - 9

136 - 44.
CLN 21(JRO) (2t-.2», CPU 0 .(JQ)CPU' 6 RIO L— (HS14) CPUO

CLUSTER 0 - 7CPU E - H AO - 3 DATA BITSSR CONTROLCPU 3 Clf JSLOT N CPU A • H SR BIT M, N -» 32 <HT75>
<J9.L94>

(EXT> CLN 2°SR CONTROL
BYTE LD - L7

(VS13)EN DL CPU E - H CPU E - H (YR11)/(JT)<£ZU 0-1-3FORCED CLN(0.0) SBCSTO
SR IN PROGRESS CPU 0 - 7 FANIN SR IN PROGRESS SR CONTROL BYTE FANOUTCPU A H

SELECT CLN
(HHO) CPU 2/

SHARED CLOCK
CPU A -D

133 139-44144 13 ST7 SB7
CPU A-D ENCODE

CPU*
144-31

CLN(2°-2>)CLN
DELAY

(T90 92>»
CLEAR
LOAD

SET SM

(EXT)

CPU A-D
CRJA-HM - 12 (EXT)CXOMP CPU A - D

CLN 0 - 9 AOAINST
ONLPN (2°. 2 *ÿ 2 2) STO SBCCPU 0-710-3 (CN30) «jT>I IkH>* SRINSTR.

DECODE
(WS)CPl' A -HPT| @-(EXT> IDEADLOCKws a-4-7EN DL 4-7J ST7 SB7R4- 12 .(EXT)- WRITE RT♦ (EXT) (JS)MASTER SM

CLN 1 -9 (HO)
CLUSTER 8 9PPN (J20.2T)»-1

<J167lQ

(CN 30). (DEADLOCK*)(Z6) (EXT)RO- 3 DATA SELECTCLUSTER 4 - 7 Gt8 5j>-»ICPU DATASR SELECT
80-81 5ÿRT> (FORCED)CLUSTER 1 - 3 (EXT)J MOTOROLA REGISTER

SHARED REGISTER COMMON
CONTROL DATA SELECTION

CPU)(JS>rSR. VO DATA
SHARED REGISTER BIT N. N 4 32 CLUSTER 1 - 3, CLUSTER 4 - 7

SHARED REGISTER BIT N, N 4 32 CLUSTER 8-9

•: -— -:

CRAY Y-MP RTC/PC BLOCK DIAGRAM
HTV-0834 CRAY PROPRIETARY



AFU SOURCE CODE

2 2 2 1 2 ®

00 0 -MEMORY PORT A
00 1 ADDRESS MULTIPLY
010 -Sj.SBj.I/0
100 ADDRESS ADD
101 - Bjk
1 1 0 -MU UPPER (2* 2ÿ)

om LOWER. jk. VL. POP/LZ

1
(224.23l )(AR3)

(J-) MODE <J49-S0>-f
(216.223)(AR2)i(JEO)

POSITION— (J6T>
CONSTANT 1 (2* -215)(AR1)ISSUECJ«L>

4<pT-a)-
«<0)0 23>

$B>—
3U>-

(JAO) (J-.H-) (190 -93)

5, 6.1.9. 10. CP TO A
01± 13 CP TO A (2° - 27)--CE£>

- C*T>
-rCgT>

(ARO)(YM)13-ÿRlT- 17> IICLEAR to, d AO - 3. A4 -7 (YC, YD)

MEMORY
PORT C

4 CP 11 ADDRESS REGISTERS10. 11 CP TO A CONFLICT CK. NOT ENTER AD-7(VO) (HF. HE)jo
i/bFIELD 9ACCESS CONFUCT

AKAi.Aj.Ak
005 HOLD, 001
AO, B CONFUCT

SR5CPTO JS. SR <K~7>*
<KT>.

(JQ. JR) ENTER Aiftfl8 — <gr~g>»

— c
<gi-73.4T>.

7 BYPASS
Ai -AAAFU (20. 2 1 ) ENTER

AO - A7MASTER CLEAR ENTER AO - 3. A4 - 7(JF) (100-110)6

r®>
(VS)

7 AFU (2*-2°)A RESULTS REQUIRED INST.BYPASS
Ai = A*h

FANOUTAFUT
DECODE7DECODECPiTOA (2*. 1 , 2°) (HS12, HS13)ENCODEÿ

-CHD>
T<I?Tr>

SELECT j, k / i DESIGNATOR
jk/i DESIGNATOR (025 INST.)

RES. h- ¥ADDRESS REGISTER TIMING
FUNCTIONAL UNIT TIMING REG.

1
*(A10 - 17)

SELECT k/ji, SELCTk/jbO (HBO)
VECTOR
LENGTH

<T49~5j>»>NIP/LTP (002 INST.)(HC, HD)

(H-, J.) — [
<90ÿ9j>»

AO =0,$16 - 17> (HA)GO ISSUE SELECT jkh/0 AO AO SIGN
(IPX INST.)MEMORY PORT(YQ) Ajki(A20-27)- (DO - 7)

(CO- 17)

(H)035 CONFUCT A1 Q*.0-7>01X 02) A*CYI) (0013)Cÿ> ENTER
A0-A7

MEMORY
PORTA(YT) EXCHANGE

ADDRESS
READOUTA2J '

(A)A QUIET (032 INST.) t>=$26 Zfr-S
A3(HX)) !S - 1RELEASE MULTIPLY (AA. AB. AC)

MULTIPLY
1% A4137- (032 INST.)(YD (VB, VC)

S REG.
B REGISTER

BLOCK CONTROL
116-23,PORTA

_
(A40 - 47)A5140 (DIO- 17i|— H pplrryrr
(C20 - 37) KfcAlAA/I

022/023, 026/027$29ÿ (J) (AO - 7) AjktoO-ÿ (YI.VH)

-ÿ (YC YD)

(023ij0, 026ij7,3 CPTOB A6Sj. SB, I/OSELECT B DATA P-) 033 INST.) (0010 - 0012. (DOA7
I/O3uo~7j>- B ADDRESS 033) I/OX

(HS12,
HS13)

(2m-2°)

GO WRITE, GO READ B

*
(VG)B DATA SELECTADDRESS REGISTER

ISSUE
(056 - 067,Jdb/i

DESIGNA
ASELECT --

(J.) -HOLD Ah-(T59 - 60>- (HAO)-
SHIFT
COUNT

(A30-37)(25-2°) ■$527n>»
<TM72>#-

152-153)

(JS)(027) SHARED
REGISTERB

REG.
(024 INST.) ADDRESS ADD

(030 - 031 INST.)—<54- 3l>
j-<3r§>

(HC, HD)
jk. nm (0 - 7)

(AFO) (VF)(071)

“LRELEASE 'r Ak loSi<S>i(YEO) (YI) (020-022.026 *r(VG, VH)
POP/LZ

SECTION CARRY, ENABLE034, 035
GO READ

(POT) (YJ)*. POP/LZ
VL nm
CO 7)

023i01.027y0) ADDRS (YE. YF)
BLOCK

TRANSFERSJ* FINALSECnON CARRY(YO, YN) (034 - 037,
(HBO)READB 176- 177)<020 • 021 INST.) -<332: 3j[>» — ►VL nm UPPER

(*•21.
24-31)

(MO- 7)

I(JGO - VS13)-bO — CS>DELAY
(YJ)
om UPPER

(22, 23)
Hardware Tmg.
A-5964E R.A.M.

CRAY Y-MP ADDRESS REGISTERS BLOCK DIAGRAM

HTV-0834 CRAY PROPRIETARY



SCALAR REGISTER (SO - S7)

Pc.2«)(VC15)
(2 *?241)(VC14)
(2«. 2«)(VC13)

C2“,2”)(VC12)
(25*.2”)(VC11)
(2”2»)(VC10)

(2*°231)(VO)
(24*, 2**)(VC8) O')fcCMORYPCStTC

V/VT
100 - 137 INST.(24*,247)(VC/) SCALAR

WRITE
REFERENCE(2 *5)(VC6)

C242.2 ii>(VC5)
(2*u,241)(VC4)

(2**, 2»)(VO) (HS8 - HS11)(JGO)EXCHANGE WRITESEQUENCE

CB>
C2* 2*)(VC2)(YI) T073 BIST. (Si)

REG.SÿRITMOU

a*.2*)(HE) (vci)
GO ISSUE (j-, H-)(m-jp* (VCO)(JBO) (R)RD ghfr

TEST pgNT. 070 INST. (3j)TEST POINT SELECT <->TEST POINTSR ACT*TO IS ( )C™~>* FLOATING
RECIPROCAL00)

CONFLICT CX. 13CT* TO 3 C2ÿ2M)CS> (VB15)(YMO)11.12 00 TO 3 {g7-3ÿ>(TrTlj)-» CLEAR Si. g.30- 3.S4-7(YO) II <2ÿ2»)ACCESS CONFLICT
».S> 3.
PARCEL SPLIT
SOTOCONTTCT
RT ACCESS. SPR.
05# - 057

(VB14)172/3 PARCEL IN NIP 07# CLEAR (F)(HC) 1# (224.227)(VB13)

C]E> J
15B DATA R4VALID 0#2 - 063 INST- PLOATBIO<nT5> #, 7, 1»11, 12 CPTO S(HA) (2ÿ2”)14 (VB12)(VS) ADD13ENABLE 3RD PARCEL SPLIT gg.2*3)ENTER

SO-7
(VB11)(HA) ITSRESULT REQUIRED <E>

(VGO)

T 11ENTER UPOl.LIPl a20, 2 21 )(VB10)(HA) nr (M)CPJTOS-fgKDc4 FXRES. Q",219)EXCHANGE SEQUENCE (VB9)SFU ADECODE 0#4 - 0#7 INSTI(ID) FLOATING
MULTIPLY

OOSCALAR SINGLE 3MFT NT 7 (2“,2 37)(VB8)WTUP <joÿ2T)-fc -tor OT(HC. HD)

0-. H-)
u (214,215)SQUETDOOM* “ H CIP } (VB7)(TO)GO ISSUE T(UQ-42) 4 (212213)MPthijVBLANK, (VB6) (VG.VH)(HC, HD)

OD13AX72. 0014/002
0C0.W1 INST3J11-27.037 CONFLICT

"*"L -- (210.2U)(YI) <3i> (»)(VB5)NIP(HE, HH)1.2# 0013, <773 K-l ADD(2 *.2»)(VB4)RELEASE SCALAR REGISTER TMNG
DESIGNATOR MUX<&>— |<uo~-4ÿ

CHi>
034,037

PORTS 3CT
(2*.2 7)(VB3)qpjtT REGISTER

BLOCK CONTROL (VE>(24.23) 052 - 05# INST(VB2)j/i SELECT,SR CONTROL 00-<3—©h
TO T 0*)<*j)(22.23 )(VB1) SHIFT

(2<>,21)O') (VBO)
SCALAR REGISTER

___
ISSUE $Ei>- (IS)BYPASS

RgMORY PORTA 100- 137 INST. ft 073 ROT.READ REFERENCE

L Oi WARED
REGISTERCORBARE ««>(VG, VH)

SCALAR AEP
(HS8-HS11)

(P2-5?)» -» T

(Hi.#?)*---(R-)

0#0,0#1 34 BYPASS SEL.
Si- 34£ ENTER

30*37
ENTERS fa.0SO-3 34-7,<j4l-3l>

<5T$)
T S| BYPASS SEL. D- SELECTEDTDATA SELECT(APO) Si -SyS.

S4 (VA)SFU 4L 07# SFUT ADDRESS (2°-2*) 074 INST. 077 ROTDEOCDe BYPASSREG. SFU SjU ViC»X>OO WRITE, GO READ T CP14.J-H.J/1-ÿ34-«?>» — OH PATHCE>i
<j*rr>» L

SO S&ECTED(YN.YO)
SjCPI 34 CONTROL /003/037/ 175070 INST. 143 SI <AR)SELECT

S4.Sji
PLQATMO

REaHtPCALOOREAD(YN.YO) 023 BIST.CP2 4 DE3IONA* 32READT A-REGISTER
DELAY <w(F-) SELECTEDSFU S3SFU Si RESULTS PATH

SELECT
Si0<2 - 0#3 INST. 54FLGATUG (HA)AM)SPU SOURCE CODE S3□ 014 -017 INST BRANCH

CONTROL(M-) 30-0TESTS#SCALARLOG
044.051 BIST.2*2*2* 2°

0000 •MEMCRY PORT A
0001 - PLOWING RECYR0CAL
0010 - FLOATING ADD
0011 - PLOATRIG MULTIPLY
0100 - AL CONST, VM.SR/FM
0101 - ST, SM, RT
0110 - T REGISTER
0111 - S. LOG. 05QTB1
1000 - 5. SHIFT
1001 - 5. ADD

D044 - 017 INST.
FLOATOia
MULTVLY

57
(VG.VH)Sj. SR

(AR) 024 BIST.(VF) per/
PARITY(*DSCALAR REGISTERS (SO - S7)071, 073 BIST.A4.CONSTANT.

Va.SR/PM1.A REGISTER
(VG. VH)(IS) 027 BIST.

LEAHNO
ZEROES

072 INST. <*j>FT, SM,
RT

(VE) (VF)S SHIFT1
003 BIST. VECTOR

MASK
SCALAR
SHIFT 052- 054

<*i)

(VS)
SRJ07# INST.VECTOR

DATAVj Hardware Trng.
A-5305D J.E.S.

SRJSi RESULTS

CRAY Y-MP SCALAR REGISTERS BLOCK DIAGRAM

HTV-0834 CRAY PROPRIETARY



(VB1)

27 21
(VBO)
:ÿ 2»

(VC15)

2«2C
(VB3)
27 l‘

(VB2)

2 7 2 *
(VC14) (VB6)

j7 211
(VB5) (VB4)

2’ 2»
(VC13)
2”2’»

(VC12)
2n2M

(VB15) (VB14)

2M2M
(VB13)

2»7 2*
(VB12)
2» 2*

(VB11)

2“ 2“
(VBIO)

271 2m
(VB9)

2»
(VB8)
j7 214

(VB7)(VC11)
2” 2*

(VC10)
2”2”

(VC7) (VC6)

247244
(VC5)

2» 2 47

(VC4)
241 240

(VC2)
277 2 74

(VC1)

2” 2»*
(VCO)

2>72”
(VC9)

2 71 2 70

(VC8)

24!>241
(VO)

2 »2 77
arr
moNS

|T5- (V6|
POS fi to 2» 210271 270 217 2142ÿ 2442 2 — SjOf— »0

PERAND
PERAND

CP 3
CP 3

E3 E2
El B3

E3 E2
El EO

E3 E2
El EO

E3E3 E2
El EO

E3 E2 E3 E3 E2
El EO

El E2
El EO

E3 E2
El EO

E3 E2
El BO

E3 E2
El BO

El E2
El BO i E3 E2

El BO
E3 E2
El BO

E3 E3 E2
El EO

E3 E2
El EO

E3 E2
El EO

E3 E2
El EO

E3 E2
El EO

E3 E2
El BO

E3 E2
El EO

E> E2
El BO

E3 E2
El EO

E3 E2
El EO

E3 E2
El EO B

EE3 E2
El BO

E3 E2
El EO

E3 E2
El BO ElEO El ElBO — BIT ENABLE— BIT CARRY— SUM

FO FI FOFI FO
F3 F2

FI FO
F3 F2

FIFI FO
F3 P2

FI FO
F3 F2

FI FOFI FO
F3 P2

FI FO
F3 F2

FI FO
F3 F2

FI FO FI FO
F3 F2

FI PO
F3 F2

FI FOn F2
FI PO
F3 F2

FI FO
F3 F2

FI FO
F3 F2

FI FO
F3 F2

FI FO
F3 F2

FI FO
F3 F2

FI FO
F3 F2

FI FO
F3 n FI FI FO

F3 F2
FI FO
F3 F2

FO FI FO
F3 F2

FI FO
F3 F2

FI PO FI FO FI FO FI FO
F3 F2

FI FOT.S. 10/17 F2F3F2F3F2 F2 F2 F3 F3
G5 CM

GROUP 3
G5 G4

GROUP 2
G5 G4

GROUP 1
G5 G4

GROUP 0
G5 G4

GROUP 7
G$ G4

GROUP 6
G5 G4

GROUP 4
G5 G4

GROUP 5
G5 G4

GROUP 5
G5 G4

GROUP 4
G5 G4

GROUP 3
G5 04

GROUP 2
G5 G4

GROUP 1
G5 G4

GROUP 0
G5 G4

GROUP 7
G5 G4

GROUP 6
G5 G4

GROUP 5
G5 G4

GROUP 4
G5 G4

GROUP 7
G5 G4

GROUP 6
G5 G4

GROUP 3
GS G4

GROUP 2
GS G4

GROUP 1
G5 G4

GROUP 0
GS G4

GROUP 7
G5 G4

GROUP 6
G5 G4

GROUP 5
GS G4

GROUP 4
GS G4

GROUP 3
GS 04

GROUP 2
G5 G4

GROUP 1
GS G4

GROUP 0
T.S. 20/27 R2 R2 R2 —SCALAR ADD ENABLE

—SCALAR ADO CARR Y
R2R2 R2 R2 R2 R2R2 R2 R2 R2 R2 R2 R2 R2R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2R2R2F I R3 I R3 I R3nr nJT[w IM IM[ R3 |R3 |R3 I R3 I R3 I R3 I R3 IR3 I R3 I R3 I R3 I R3 I R3 |R3 |R3 |R3 |R3 | R3 |R3

(VGO) SECTION 0(VG1) SECTION 1(VH1) SECTION 3 (VHO) SECTION 2
nis M D Q16 IS 16 10J4 16 IS 14 D U nD n n 16 IS 14 D 12 11 10 1717X) 17 K>

no 109 106114 113 112 111115 113 112 D3 106 ns 114111 no 04 112 D 1 no D9109 D* 113 114 113 112 111 no 109 108 ns
—SCALAR ENABLES
—SCALAR CARRY
—CARRY
—ENABLE

A2 AOA5 A3 A1A7 A6 AS A6 A4A3 A£ A5 A3 A2 A1 AO A7A4 A2 A1 A5 A2 AOAO A7 A6 A3 A1 A7
All A10A13 A12A17 A16

A23 A23
A17 A16
A23 A23

A15 A14A15 A14 |A17 A16 A1J AJ3 AJ2 All A10A13 A12 All A10 A1S All A14|A17 A16
A23 A23

A14 A13 A12 A10
A20 A20A22 A21 A21A22A22 A22 A21 A20A22 A21 A21 A20 A20 [A23 A23 A22 A21 A20A22 A22 A21 A21 A2Q A20

A24A25A26A26 A25 A24A23 A24 A26A26 A2S A24

1 B? 1 »6 I BS 1 B4 1 B3 I B6 | BS [_B4 I B3 |B2 | BlL~“l B12
| B2 |Bl |BO

1JRT

[K HUJUL HLgnCE [aT [BT1 B6 I B5 [~B4 |B3 | B2 j Bl [“BT —PROPAGATED GROUP CARRIES— PROPAGATED GROUP ENABIES
B16 BIS BIO |B7B15 B14 B13 B12 B16 B14 B13 BUBll BIO IB7

BIOB12 BllB16 B15 B14B16 B15 B14 Bl 3 B12 Bll BIO
T.S. 10/17 — R8 = SCALAR SECTION ENABLE,R8R8R8*0

R9 = 0 — R9 = SCALAR SECTION CARRY— ADD ENABLE— PROPAGATED GR— PROPAGATED GR

R9R9
110

no]117, 1181 *(VGO) -
119, 1201 -(VG1) •

HOHO HOT.S. 30/37 HIH3 H2 OUP ENABLES
OUP CARRY

H7 H6 H5 H4H7 H6 H3 H2 HIH5 H4 H7 HS H2 H7 H6 HS H4H3 H2 HI H6 H4 H3 HI
H13 HI2 HllHI7 H17 HI 6 HIS H14Hlfi HI5 H17 HI6 H15 H14 H13 HI 2 HllH14 H13 H12 Hll HI7 HIS H12 HllH16 H14 H13 — SUBTRACT

•SBCTION ENABLE
GO1161 -(VGO) •SBCTION 0 ENABLE

117, 118 I -(VG1) - SBCTION 1 ENABLE
119. 1201-(VHO)-SECTION 2 ENABLE

SECTION 0
SECTION 1

ENABLE
ENABLE

-(VGO) SECTION 0 ENABLE
117 -(VGO)-SECTION 0CARRY

121
122

-(VGO) - SECTION 0 CARR
-(VG1)-SECTION 1 CARR
(VHO) SECTION 2 CARR

122m ■(VGO) -
■(VG1) -

SBCTION 0 CARR
- SBCTION 1 CARR

Y — SBCTION CARRY
Y

123
T.S. 42/47 K1 ICO PROPAGATED SBCTION

CARRY— SCALAR CARRY

K7 K3 K2K6 K7 K6 KS K4K5 K4 K7 K6 1C5 K4 K3 K2 K1 KOK3 K2 K1 KO K7 K6 K5 K4 K3 K2 K1 KOK17 K16 K12 KllK1S K14 K17 K16 K1S K14 K13 K12 Kll K16 K15 K14 K13K13 K12 Kll K17 K16 K1S K14 K13 K12 Kll K17
ITS <V7| ROR7 R4 R3 R2 R1R6 R7 R6 R5R5 R4 R7 R6 R5 R4 R3 R2 R1 ROR3 R2 R1 RO R7 R6 R-5 R4 R3 R2 R1 RO

(VB2) (VB1) (VBO)(VC15) (VC14) (VB5) (VB4) (VB3)(VC13) (VB13) (VB12) (VB11) (VBIO) (VB9) (VB8) (VB7) (VB6)(VC12) (VC11) (VCIO) (VC9) (VC1) (VCO) (VB15) (VB14)(VC8) (VC7) (VC6) (VC5) (VC4) (VC3) (VC2)

G5 CM
11 JO

E21 E20
E31 E30
G7 G6

GS G4
J1 10

E21 E20
E31

G5 CM
J1 JO

G5 G4
J1 JO

E21 E20
E31 E30
G7 G6

GS G4
J1 JO

GS G4
J1 JO

E21 E20
E31 E30
G7 G6

G5 G4
J1 JO

GS G4
JI JO

E21 E20
E31

GS G4
Jl JO

E21 E20
E31 E30
G7 G6

GS G4
Jl JO

GS G4
Jl JO

E21 E20
Ell EJO
G7 G6

GS G4
Jl JO

E2Q

GS G4
Jl JO

E21 E20
E31 E30
G7 G6

GS G4
Jl JO

E21 E20
Ell E30
G7G6

GS G4
Jl JO

GS G4
Jl JO

E21 E20
£31 £30
G7 G6

G5 G4
Jl JO

E21 E20
Ell E30
G7 G6

GS G4
Jl JO

E21 E20
Ell E30
G7 G6

G5 G4
Jl JO

E21 E20
E31 E30
G7G6

GS G4
Jl JO

E21 E20
E31 E30
G7 G6

GS G4
Jl JO

E21 B20
Ell E30
G7 G6

G5 G4
Jl JO

E21 E20
E31 E30
G7 G6

GS G4
Jl JO

E21 E20
E31

GS G5 G4
Jl JO

E21 E20
E31 E30
G7 G6

G5 G4
Jl JO

E21 E20
E31 E30
G7 G6

G5 G4
Jl JO

E21 E20
Ell E30
G7 G6

G5 G4
Jl JO

E21 E20
Ell E30
G7 G6

— SUM CP 3 TS 2<Y27— SUM CP 3 TS 4CV47— SCALAR ADD SUM CP 4
CALAR ADD SUM CP 5
CALAR ADD SUM CP 5

T.S. 20/27— SCALAR CARRY

GS G4
Jl JO

E20

GS G4
Jl JO

E21 E20
Ell E10
07 G6

G5 G4 GS G4 G4
JOJO Jl JO

E20 E21E21 E21 E20
E31 E30

E21 E20
E31 E30

E21 E20
E31 EJO

E21
Ell

E21 E20
E31 EJO

E21
Ell

E20
E30

E21 E20 B21
Ell E30
G7 G6

E31 __
G7 G6

EJO
G6

E30
G6

E30
G6 — S— S

E30 Ell
G7 G6

E30
G6

Ell E30
G7 G6 G7 G7 G6G7 G7 G6G7 G6 G7 G7 G6G7 G6 G7

T.S. 32/38 118 118ns 118118 ns 118 118 118 118118 118 118 118 118 118 118 ns 118 ns nsns 118 118 118 118 118 118 118 U8 D8 118

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 Ht2

H7 H6
H13 H12

H7 H6
HI3 H12

H7 H6
H13 H12

H7 H6
HI 3 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 HI2

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
HI3 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 H12

H7 H6
H13 HI 2

H7 H6
K13 HI 2

H7 H6
H13 H12

T. S. 39/46 A3 A2 A3 A2 A3 A2A3 A2 A3 A2 A3 A2 A3 A2 A3 A2A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2 A3 A2A3 A2 A3 A2

ITS. 0/6 1 Bl BO Bl BO Bl BOBl BO Bl BO Bl BO Bl BO Bl BO Bl BO Bl BOBl BO Bl BO Bl BO Bl BO Bl BO Bl BO Bl BOBl BO Bl BO Bl BO Bl BO Bl BO Bl BO Bl BO Bl BO Bl BO Bl BOBl BO Bl BO Bl BO Bl BO Bl BO — FINAL RESULTS

Hardware Tmg.
A-5344D J.E.S.

CRAY Y-MP SCALAR ADD FUNCTIONAL UNIT

HTV-0834 CRAY PROPRIETARY



(Si) OP 3 (Sj) CP 4

262 2ÿ0 258 2 56 254 2S2 25°248 230 2ÿ 2 26 2 24 222 22°218216 214212 210 208 206 204202 200246 244 242 240 238 236 234 232
2 63 261 259 257 255 253 251 249 247 245 243 241 239 237 2 35 233

23° 228 2 26 2 24 222 220218 216 JHJUJIO 208 206 204202 200
231 229 227225 2* 2 21 2 19 2 17 2152132n 209 207 205 203 201

2 62 260 258 256 254 2 52 250 2 48 246 244 242 2 40 238 236 234 2 32

263 261 259 257 255 253 251 2 49 247 245 243 241 23ÿ 2ÿ 233233
(VE2)

231 229227225 223 221219217 215213211 209 207 205203 201 (VE3)

SHIFT DERIVED FROM (Ak)
FIELD OF INSTRUCTION

115 114 113 112 111 110 109 108 107 106 105 104 103 102 101 100131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116
A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16
B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16

115 114 113 112 111 110 109 108 107 106 105 IW 103 102 101 100
A15 A14 A13 A12 Ail A10 A09 A08 A07 A06 A05 A04 A03 A02 A01 A00
B15 B14 B13 B12 Bll BIO B09 B08 B07 B06 B05 B04 B03 B02 B01 BOO

131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116
T.S. 0/6
T,S. <V6 A15 A14 A13 A12 All A10 A09 A08 A07 A06 A05 A04 A03 A02 A01 AOOA31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16 26,2s

DL « 96C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 1 1

C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 DL *64 1 0

C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 C15 C14 C13 C12 Cll CIO C09 C08 C07 C06 C05 C04 C03 C02 C01 COO DL * 32 0 1C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32

DL -0C47 C46 C4S C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 0_0CIS C14 C13 C12 Cll CIO C09 C08 C07 C06 C05 C04 C03 C02 C01 COO
I C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 IALIGNMENTC15 C14 C13 C12 Cll CIO C09 C08 C07 C06 COS OX C03 C02 C01 COO 24.23

DL « 24 1 1D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12

DL - 16 1 0D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24

DL*8 1 0D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12

D47 D46 IMS D44 D43 D42 D41 D40 D39 D38 D37 D36 D3S D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 DL-0 0_0D15 D14 D13 D12
TD47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D3S D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 ALIGNMENTD15 D14 D13 DI2 22 . 21

DL-6E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 1 1E18 E17 E16 E15

DL -4E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 1 0E17 E16 E15

E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 DL -2 0 1E16 E15

DL *0E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E3S E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 0_0E15

| E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E3S E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 E15 ALIGNMENT

|T.S. 0/7 [ R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17 R16 R15 R14 R13 R12 Rll RIO R09 R08 R07 R06 R05 R04 R03 R02 R01 ROO LEFT DOUBLE SHIFT CONTROLR32

2* 2°26 25 24 23 2'OVERLAP DATA
262 260258 2s6 254 252 250248 246 244 242 240 238 236 2s4 232 230 228276224 222 220218216 2142l2210 208 206 2<M202 200
263 261 259 257 255 253 251 249 247 245 243 241 239 237 2 35 233 231 229 2Z7225 2 23 2 212 19 2 17 215213211 209 207 205203 201

(VE2) D
O00 *= H24, H23

01 -H24, H23

10-H24.H23
II - H24, H23

00 = J32,122,131, J21

01- J32.J22, J31.J21
io-J32, J22.T3I.EI
11-J32, J22, J31, J21

(VE3) 00 - H4, HO

01 - H5, HI
N
E

O10-H2 N
NOTE: Shift 1 is done on the inputs to the (VB, VC) options. VB11 = H3

VC Hardware Tmg.
A-5823A J.E.S.

CRAY Y-MP SCALAR LEFT DOUBLE SHIFT - 056ijk INSTRUCTION (VE) OPTION

HTV-0834 CRAY PROPRIETARY



(Si) CP 4(Sj) CP 3

230 228 2 26 2 24 222 2M218 2 16 214 212 210 208 206 204 202 200
231 229 227 225 2ÿ 22,2,9217 2152132n 209 207 205203 201

262 260 2ÿ8 256 254 252 23ÿ 248 24ÿ 244 242 24ÿ 2ÿ8

263 261 259 257 2 55 253 2ÿ 249 247 24ÿ 243 24* 239 2 37 23ÿ233

236 234 232 262 2 6° 258 256 2s4 252 250 248 246 244 242 240 238 2s6 2M 232
263 26l 259 257 2 55 253 251 249 247 245 243 241 239 2 37 2 35 233

230 228 226 2 24 222 220 218 2 16 214 212 210 208 206 204 202 200
231 229227 225 2ÿ 2212l9217 2 15213 2u 209 207 205203 201

(VE2)

(VE3)

115 114 113 112 111 110 109 108 107 106 105 104 103 102 101 100 sinrr DERIVED FROM TWOS
COMPLEMENT OF (Ak)

B1 BO 129 128 127 126 125 124 123 122 121 120 119 118 117 116
A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16
B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16

D1 BO 129 128 127 126 125 124 123 122 121 HO 119 118 117 116115 114 113 112 111 110 109 108 107 106 105 104 103 102 101 100
A15 A14 A13 A12 All A10 A09 AOS A07 A06 A05 A04 A03 A02 A01 AOO
B15 B14 B13 B12 BI1 BIO B09 BOS B07 B06 B05 B04 B03 B02 B01 BOO

T.S. 0/6
T.S. 0/6 A15 A14 A13 A12 All A10 A09 A08 A07 A06 A05 A04 A03 A02 AOl AOOA31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16

C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 C15 C14 C13 C12 Cll CIO C09 C08 C07 C06 COS C04 C03 C02 C01 COO
26. 2 3

DR -96 1 1C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32

DR -64C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16

C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 C15 C14 CI3 C12 Cll CIO C09 C08 C07 C06 C05 C04 C03 C02 C01 COO

1 0Cl 5 C14 C13 C12 Cll CIO C09 COS C07 C06 C05 C04 C03 C02 C01 COO

DR * 32 0 1

DR »0 0 0C15 C14 C13 C12 Cll CIO C09 C08 C07 C06 COS C04 C03 C02 C01 COO
| C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 ALIGNMENT |C20 C19 CI8 C17 C16 Cl 5 C14 C13 C12 Cl 1 CIO C09 C08 C07 C06 C05 C04 C03 C02 C01 COO 24 , 23

DR -24 1 1D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12

DR - 16 1 0D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12

DR -8 0 1D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12

DR - 0 0_0D47 D46 D45 D44 D43 P42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12
| D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 ALIGNMENTD15 D14 D13D12 22. 21

DR -6 1 1E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 E15
DR -4E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 1 0E17 E16 E15

DR -2 0 1E47 E46 E45 E44 B43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 E15

DR «0 0_0E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 E15

1 E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 ALIGNMENTE15
LEFT DOUBLE SHIFT CONTROL|T.S. 0/7| R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17 R16 R15 R14 R13 R12 Rll RIO R09 R08 R07 R06 R05 R04 R03 R02 R01 ROO R32

26 25 24 23 22 21 2°OVERLAP DATA262 260258 256
263 261 259 257 255 253 251 249 247 245 243 241 239 2 37 2 35 233 231 229 227 2 25 l75 221219217 215213 2n 209 207 205203 201

254 252 250 2ÿ8 2ÿ 244 242 24ÿ 238 236 234 232 230 228 2 26 224 222 220218216 214 212 210 208 206 204 202 200 (VE2) D
O00«“H24.H23

01 -H24, H23

10 = H24, H23

11 -H24.H23

00-132,122.731,121
01 = J32, J22.J31, J21

10 -J32, J22, J31, J21

11- J32, J22, J31, J21

00-H6(VH3) N
E01 -H7
O10 -H4, HO

11 -H5.H1
N

NOTE: Shift 1 is done on the inputs to the (VB, VC) options. VB

Hardware Tmg.
A-5824B J.E.S.

VC

CRAY Y-MP SCALAR RIGHT DOUBLE SHIFT - 057ijk INSTRUCTION (VE) OPTION

CRAY PROPRIETARY



A
I T.S. 0/7 IT.S. 0/6

OUTPUT
2° 2 3 22 2

SUM
23 22 2

SUM
2 2 2 1 2°

SUM
2 2 2 1 2° 1 2°2 1 2° ]GROUP GROUPGROUP

(VBO) 2° R2 10 * AO
II * A 1
12 * A2

Dl DO, D2, D4 PI FO J1 JO RODO FO. F2 K1 0JO
2 > R3

(VBl) 22 R2
23 R3

R2 R1D6. D8, A17 F3 F2 F4. F3. PI J3 J2 Jl. J2. J4 K12 Kll
D313 * A3

14 « A4
15 *= A5

D1.D3. D5 F5 F4 F6 J4 R4 R3D2 J3.J5.P7 K14 K13
(VB2) 2 4 R2

23 R3 D7.D9 F7 F6 F5 J5
(VB3) 2 6 R2

2 7 R3
D516 « A6

17 = A7
18 «= A10

D4

(VGO)
(VBA) 2 * R2

2 9 R3 D719 = All
110 .= A12
111 * A13

D6
2 »0 R2(VB5)

II2 R3
2 12 R2
2 13 R3

Q40 = POPULATION; 026 INSTRUCTION AND
POPULATION PARITY; 026ijl INSTRUCTION

Q41 = POPULATION COUNT ONLY

D9122 * A14
113 * A15
114 = A16

D8(VB6) [ T.S. 0/7 |
2 14 _R2
2 15 R3

OUTPUT

2 3 2 2 2 1 2 0 2 3 22 2» 2°
SUM(VB7) SUM SUM

2' 2° 2 2 2» 2° 2 2 2 1 2°115 = A17 GROUPGROUP GROUP
SUM

25 24 23 2 2 21 2° GROUP 25 24 23 22
SUMDl2 R2

2>7 R3
DO, D2, D4 FI FO10 = AO

11 = A1
12 - A2

FO. F2 I TS.OP IDO Jl K10 ROJO JO(VB8)
21 2° 26 2s 24 23 22 2lGROUP 2°

(VB9> 2 18 R2
2 >9 R3

D6. D8. A17 P3 F2 F4. F3, FI J3 J2 R2 R1K12 KllJl. J2. J4 XOWO XO XO 2°230 R16D3 D1.D3. D513 = A3
14 = A 4

15 « A5

F5 F4 P6 J4D2 Kl 4 K13 R4 R3F3. F5, F7 X2 XI XIWl,W2
W3, W4, Vll
W5, W6, W8
V14.W7.W9

XI Q41 Z1 R17 21(VB10) 2 20 R2
2 21 R3

X2.X3
X2-X5
X2-X7

Y4 YDX4 X3 Q41 Z2 2*R18D7, D9 F7 F6 F5 J5 X6 X5 Y5 Y1 Q41 23 23R19(VB11) 2 22 R2
2 23 R3

D516 * A6

17 = A 7

18 s A10

D4 Y6 Y2X8 X7 Q41 24ZAr* R20(VG1) X8 Y3 Q41 75 23R21(VB12) 2 24 R2
2 23 R3

X4-X7 Y7 Q41 26 26R22D719 = All
110 * A12
111 * A13

D6
(VBl3) 2» R2

2 27 R3
D9(VB14) 2 2« R2

2 29 R3
112 * A 14
113 * A15
114 « A 16

D8
T.S. 0/7 IT.S. 0/7

(VBl5) 2 30 R2
_ 2 31 R3

RENAME
2° 24 23 22 21 2°

INPUT
2 3 2 2 2 » 2° 1 23 22 2’

POP SUMSUM
2 2 2« 2°

SUM SUM
23 22 2 1 2« 24 2 3 22 212° 2 3 22 2 1 2° 24 2 3 22 21 2°2°2’ GROUP GROUP115 «= A 17 GROUP GROUP 22 21 2® GROUP

(VCO) 2 32 R2 Dl D0.D2, EM Fl FO10 = AO
II - A 1
12 = A2

FO. F2 Jl JODO RO Wl WOJO K10 S2 SI SO
S7 S6 S5
si 2 sn sio

VO. V3
VI. V4. V5
V6, V7. V9
V8. V10. VI 2

V2, V13

153 152 151
158 157 156
163 162 161

Ull U10 V4 V3SO. S5.S10
S1.S6. Sll
S2, S7.S12
S3, S8.S13
X12.X13
S2. S9.S14

332 R3 U13 U12 W3 W2V6 V5
234 K2
2 35 R3

D6. D8. A17 F3 F2 F4. F3. Fl J3 J2 R2 R1(VC1) J1.J2.J4 K12 Kll U15 U14
U17 U16
U19 U18

V8 V7
V10 V9
VI 2 Vll

W5 W4
D3 D1.D3. D5 F5 F413 = A3

14 = A4
15 « A5

F6 J4D2 F3, F5. F7 K14 K13 R4 R3 W7 W6
W9 W8

155 154
160 159
165 164

S4 S3
S9 S8
S14 SI 3

2 36 R2(VC2) DELAYED
X10-X1437 D7.D9R3 F7 F6 F52 J5 U21 U20 V14 VI 3

(VC3) 2 3S R2 D516 = A6
17 - A 7
18 e A10

D4 X12 XI1 X10 V14 VllXI 2 XI1 X10 X10 VO VO
2 39 R3 (VHO) X14 XI3 X14 X13 V2 VIXll VI
2 40 R2(VC4) X14 V2 V2
2 4* D7R3 19 * All

110 « A12
111 *= A13

D6
2 42 R2(VC5)
2 43 R3
2 44 R2 D9112 - A 14

113 = A15
114 = A16

D8(VC6) [ T.S.O/7 |245 R3

(VC7) 2 46 R2 SUM SUM
22 2 1 2°

OUTPUT
2 3_2 2 21

SUM
23 22 2 1 2°47 2 1 2 0 2 02 2 2 » 2°2 R3 115 *= A17 GROUP GROUP GROUP

(VC8) 2 48 R2 Dl10 «= AO
11 «= A1
12 * A2

DO. D2. EM Fl FO FO. F2DO Jl JO JO K10 RO
2 49 R3

D6. D8. A172 30 R2 F3 F2 F3. F4. Fl J3 J2(VC9) Jl, J2. J4 K12 Kll R2 R1
23' D3 D1.D3. D5R3 F5 F4 F613 = A3

14 e A4
15 «= A5

D2 J4 K14 KI3 R4 R3F3. F5. F7
(VC10) 2 32 R2

2 53 D7.D9 F7 F6 F5R3 J5
(VC11) 2W R2 D516 * A6

17 - A7
18 > A10

D4
(VH1)2 35 R3

(VC12) 2 34 R2
2 57 R3 D719 « All

110 * A12
111 « A13

D6
(VC13) 2 51 R2
_2 39 R3
(VC14) 2 60 R2 D9112 ® A14

113 - A15
114 » A16

D6
2 61 R3

(VC15) 262 R2 Hardware Tmg.
A-5419D J.E.S.115 « A17 /2 « R3

CRAY Y-MP SCALAR POPULATION COUNT FLOW CHART

HTV-0834 CRAY PROPRIETARY



(VB6)
2n2u

R3_R2

(VB5 )
2U 210
R3_R2

(VB4) (VB3)
29 2* i? 2ÿ

R3 R2 R3 R2

(VB2)
2> 2*

R3_R2

(VB1)
23 22

R3_R2

(VBO)
21 2o

R3_R2

(VB7)
215 214
R3_R2

(VB8)
217 216

R3_R2

(VB9)
21» 218

R3 R2

(VC5)
2« 2«

R3 R2

(VC3)
2*2“

R3 R2

(VB15)
2 31 2»
R3 R2

(VB10)
2J1 J20

R3 R2

(VC2)
2 37 236

R3 R2

(VC1)
2« 2*
R3_R2

(VCO)
233 232
R3 R2

(VB14)
2» 2»
R3 R2

(VB13)
227 2S6
R3_R2

(VB12) (VB11)
223 224 223 222
R3 R2 R3 R2

(VC15)
263 2 ®
R3 R2

(VC14)
2ÿ1 2 60
R3_R2

(VC13)
2» 2 38
R3 R2

(VC12) (Veil)
2 57 2 36 23S2W
R3 R2 R3 R2

(VC10)
2 53 252

_R3_R2

(VC9)
25i 2»
R3_R2

(VC8)
249 24*
R3 R2

(VC7)
2 47 2ÿ
R3_R2

(VC6)
245 2 44
R3R2

(VC4)
2*\ 2 40

R3 R2
(v'cio)(VHO) (VG1)(VH1)

113 15 112 14
A15 A5 A14 A4

115 17 114 16
A17 A7 A16A6

111 13 110 12
A13 A3 A 12 A2

19 II 18 10
All A1 A10 AO

19 11 18 10
All A1 A10 AO

111 13 110 12
A13 A3 A12A2

19 II 18 10
All A1 A10 AO

115 H 114 16
A17 A7 A16 A6

ill B no n
A13 A3 A12 A2

113 15 112 14
A15 A5 A14 A4

111 B 110 12
A13 A3 A12 A2

19 II 18 10
All A1 A10 AO

115 17 114 16
A17 A7 A16 A6

113 15 112 14
A15 A5 A14 A4

113 15 112 14
A15 A5 A14 A4

115 17 114 16
A 17 A7 A16 A6|TS 0/61 C2 COClC3CO 4 BIT

GROUP
COUNT

CO C3 C2 ClC3 C2 Cl CO C2 ClC3 C6 C5 C4C7C4 C7 C6 C4C5 C6 C5Cl C6 C4 Cl C5 C12 CllC12 Cll CIO■03 CIO03■CIOCll CIO-02 CIO CIO 03 -03 Cll03 Cll 03 -03 02- 02- 02-03 02* -02 Cll CIO CIO -CllCll

16-BIT COUNT
6 7 10 11 12 13 14 15

16-BIT COUNT16 BITCOUNT16-BIT COUNT
16 17 2ff

X=EO
X X=B1
X X=E2
X X=E3

4 52 30 1
X X X XX XX10 11 12 13 14 15 16 17 20

X- EO
X X= El
X X=E2
X X=E3

2 3 4 5 6 70 1
X XX X X X

X X
5 X6 7 12 13 14 15 16 17 20

X= BO
X X= El
x x=m
X X= E3

X0 1 2 3 4 10 11 X X XXx
X X X X

XX X X X X
12 13 14 15 16 17 20

X= EO
X X= El
X X= E2
X X= E3

X2 3 4 5 6 7 10 11 X X X X X X0 1 X XX X X X
X XX XX X X X X X

X X
X X

XX X X X X
X X X X X X X

24 23
&\ E3

22 2 1

E2 El
2 0 E4 = XX XX X X X

X X
X X X X

X X X X 24 23
E4 E3

EO22 2 1

E2 El
2®X X

X X
E4 = XX X X X

22 21

E2 El
24 23
E4 E3

2° H14 H13 H12H11 H10
K14 K13 K12K11 K10
R4 R3 R2 R1 RO |

X X X X E4=X ED
2 3 2 2

E3 E2
21 2°
El BO

2 4 E4=X EO H14 H13 H12H11 H10
K14 K13 K12 Kll K10

1 R4 R3 R2 R1 RO |
E4 H14 H13 H12H11 H10

K14 K13 K 12 Kll K10
|R4 R3 R2 R1 RO |

H14 H13 H12 Hll H10
K14 K13 K12 Kll K10

R1 RO ||T.S 0/6| I R4 R3 R2

f1 f f
2 4 2 3 21 2°
160 159 B8 157 156

S9 |S8 S7 s<r~5T

24 2 3 2Z 21 2°
165 164 163 162 161

2 4 2 3 22 21 2°
X14X13X12X11 X10

2 4 2 3 22 2> 2°
155 154 153 152 151

S14|S13 S12 Sll S10 X14|XI3 X12 Xll X10 S4 |S3 S2 SI SO

26 23 24 23 22 21 2° EXAMPLE OF 1 -4 BIT GROUP
S20 = X14 165 = 40g
S21
S22 = 165

U6 U5 U4 U3 U2 U1 UO
= 20 g
1 20g

U6=S20S9S4 = lOOg
U5 = S20S9 57 + S2055’ = 40 g-77g

Uÿ=S20S9S4+S2l5U4 =20 g- 37g, 60 g- 77g

22263 2«2 261 2* 2»26C
26 2J 2 4 2 2ÿ 2ÿ 2®
R22 R21 R20 R19 R18 R17R16

BOOLEAN TERMS
NO LEADING ZERO

1LEADING ZERO
2LEADING ZERO
3LEADING ZERO
4 LEADING ZERO

A7 C13 C7 C3A16 A6A17|T.S. 0/71 X X X1 0 0 0
0 1 X X JL0
0 0 X 0 11 0
0 0 00 1 1 1

10 0 0 0 1 1

Hardware Tmg.
A-5420D J.E.S.(YI-AR)

CRAY Y-MP SCALAR LEADING ZEROES FLOW CHART

HTV-0834 CRAY PROPRIETARY



SO -o TEST£E>
Vk OPERAND (P - 2s2 )

(VQVECTOR REGISTER 0 - 7 ►(HA)VECTOR CONTROL VO ■ V7(VD)
(VS) (263 - 2S6.231-224) VO

<m .'n» HiJQ PAIR REQUIRED 176. 177

(JC)Vn 00 R£AD/WRJTE SEQUEN
VI VkREAD (VS) Y2(255*248 2 23-216)<KU>*H

m GO READ/WRJTE SEQUENCEjrCT
k/j DESIGNATORS

V

V3Vn READ VL
DATA READYCÿ177R1> Y4Vn READ ADDRESS (VS) Sj//Vjp47ÿ40 ,213-28) syv,V3Vm READ VL

<122, 2?>»
(JB. VS> Vtn READ ADDRESS (VS) (239 - 2 32.2 7 - 2 0 ) V7Vn GO WRJTE/RELEASE <s>(JF)- WRITE R-W GO BYPASS ADDRESS

242 3 2Z212°
Vj/Vkffi6, R3S>

Vm, Vn EVEN/ODD ADDRESS

Vm GO WRJTE/RELEASE <g7g>ÿ Vc WRITE ADDRESS —Vtn WRITE ADDRESI — Vj nV- REGISTERREADMEMORY CONFLICT 176, 177<Uq2T>-»(YT)- XREAD EVEN 0 ENTERVm. Vn GO READ EVEN/ODDREADVL, Ak(HE) VFLREAD ODD
SCALAR REFERENCE ■I SCALAR R/W [ SCLOWER

EVEN
UPPER
EVEN<ZLQ>-

<J32>-
(Jc> WRITE EVENt WRITE Vm, Vn EVENODD ADDRESS STMASTER CLEAR(JF) Vm, VD GO WRITE EVEN/ODD WRITE ODDWRITE s:Cl37J9>-ÿ READ S3READ

ADDRESS- VL
READ76 SiDATARELEASE Vjk(gl9,3g>

Cÿ3>
<JC> SjVECTOR CONTROL

N. N + 1
SJ1DATA 5?SELECTGO DATA Vjk OUTEVEN(JE YlYEr rWRITE ODDVO - V7 WRITE UPPER LOWER<o>* OR VECTOR OPERAND

SCALAR REGISTER_TTPPFR
_ODDODDDATAVi RESULTS / DESTINATION HELD

(YQV+-
(YQ>ÿ
(R-)-*1

MEMORY PORT A
(VA) (263- 2°) (239.2») (27.2 0)MEMORY PORT B

(231-2°)(VB)FUNCTIONAL UNIT RESULTSFLOATING RECIPROCAL VO DATA BYPASS
DATAM TERMS

N TERMS
WRITE DATA(F-) VI DATAFLOATING ADD <-) VOn- Vj / Sj or Vk

OPERAND DESTINATIONS
V2 DATA(M-) -ÿ

(VB. VC. VG. VH)
) VTFANOUT VkFLOATING MULTIPLY V3 DATA12, II. 10. GO (VA) V2ENTER

V0-V7
SELECT

(JA.JC-VS)

(FORCED oi SELECT FOR INDEX #

(JD. VS)~<l44~.47>»

VECTOR ADD V4 DATA V3n. (YC.YD)
♦<R-)

MEMORY FORT C V/S/TVIV3 DATA(VE)• VECTOR SHIFT RELEASE V» V? FLOATING RECIPROCAL V/SV0-V7 V6 DATA(VB. VC. VF) VECTOR LOGICAL/INDE) VfcVFL V7 DATA (F-)GO DATA Vjk FLOATING ADD V/SVT(VB. VC)-*-
(VB. VCXÿ

SELECTVECTOR LOG 2 ♦(M-)
►(VG.VKVA)
♦(VE)
-ÿ(VA. VF)

r J FLOATING MULTIPLY V/SSjtoV) CP 1 k, j»i, Vj/VkVFL >(JG - VS)- VECTOR ADDv, □ Vk OPERAND (231 -2° ) VECTOR SHIFT
(JDO) CP2 VFUG/S ENTER VECTOR LOGICAL-(JD - VS>4 CP DELAYED PORT C REF RELEASE EXCHANGE

|— ►— ■“ CR29>
@>
<E>

(JR))- VFl Vj/SjOPERAND (231 - 2°(HC) (VA)S-» VECTOR LOGICAL 2• >EXCHANGE WRITE CONFUCT EXCHANGE SEQUENCEEXCHANGE
REQUEST (Y-.J-) ST ♦(VE.VA. HR. JS)

(YIYJ)
Sji OPERANDA, S, V, FETCH QUIET sr GATHER/SCATTER VkNOT 000, 004, 000 + 004<Jÿ3> $34~-3?>(JAJB.JD.HB) (HEO) GATHER/SCATTER VkWAIT EXCHANGE sT<E> P- l,P-2, NOTP - 1, P •2(HC)- $3T-'3g> (HF0) SO -0 TEST110. II,12. SFU, 076 (HA)TEST A SETTEST A SET HOLDING <grg> S— CG|>ÿ

ciITjg)-*.
(JC0) (JG - VS)ISSUE I-@> SELECT(J-.H-)PORTS A. B. C EMPTY(YM, YN> (VA) VFLCONFLICTS 1 -RELEASE FR, FA. FM, VA, VS. VL VECTOR OPERAND

SCALAR REGISTER-umu-GOS/V DATA FK FA FM_<P6~ 2fr>-»» — >

(JEO) (VB)/(VC) VFU G/SVFL -8RELEASE MEMORY PORT A, B, C(YE0) MEMORY PORT A. B. C
176 - 177. SCALAR HOLE

HOLD 003,073_002 (i1 -7)

HOLD AH©>-
-f

CR24-g

(AR)
ENTER DATA STACK (A, S). SELECT Aÿ

SUBSECTION CONFUCT A. C (gl<T-2j)(YK,- ► (VR HD
►(VE. VH, VF)

♦(JD)

(JEO)MASTER CLEAR(JFOj- <m> VARIOUS INSTR ICT CONTROLS— r-\vo-vA- REL.yj f“ (K2S-4P
ByT, G/S, SCALARBDM, ESVL (Y-)(HEO)- RELEASE FRATOP FA FM VA VS. VL

FR BUSY FOR POP GO PORT A/B/C. S READRES VFL (YE0)
003/040, 041. 175/073, 146, 147/071, 173/073

(JR)) FR BUSY FOR VPOPAND (JD)— CRTTJ3>— —
*— $9~14>— -

PORT AB.C (VF) RELEASE VFL$E3>SCALAR FR, FA. FM, VL
(HD0) JNIPghiflt ------d30~3ÿ>

(JB. JQ)-ÿ—
V0-V7AGO FR. FA. FM. VA. VS. VL (JEJF.VF.VG.VH) (JF0) F.L

(HC0) ALTERNATE FUNCTION DELA\-(S>n-1
•Qp~ — I

GO WRITE VO » V7FUNCTIONAL UNIT ISSUE (VD)4HE)—(JF0) GO DATA VFL 5
GO READ/WRITE SEQUENCE VO - Vÿ
REQUIRED 1

VFU SELECTS RELA
VFL )-VO-Vl/

(JC0) £ISSUE _
(TP [

7(J-) PORT Bi, GO READ, REL, READ V23 2 2 2 1 2°
0 0 0 0 = PORTA
0 0 0 1= PORT B. C V/Sn
0 0 10 = FLOATING RECIPROCAL
0 0 11= FLOATING ADD
0 10 0 = FLOATING MULTIPLY
0 10 1= VECTOR ADD
0 110 = VECTOR SHIFT
0 111 = VECTOR LOGICAL
1 0 0 0 = SELECT VL 2
1 0 0 1 = Si

8(VD) ADDRESS
REGISTER TIMING

FUNCTIONAL
UNIT TIMING

(YN. YOf
<YN. YOr

(§>-ÿNIP ghi_» EV.VFCJ
vD-VT

GO (VA) OPTION 9PORT Ai, GO READ, REL. REAP V(VS - VA) <H97g> 10NOT GO WRITE (VNU)— (VS32 - HG0)
(VD. HE)

GO WRITE INDEX (175) 11<§>ÿ-*RELEASE Vjk (VF)SCALAR REFERENCE 076/077

— $2X2?)-ÿÿVQtl£T
ISSUE

12(VD) RES L;RELEASE V, (1.7 Vi. Vj. Vk 176, 177, NOT 176, 177(JF0) (VD) RELEASE V'0-75EB>i (VD. JC)(JD) uCONFLICTSMASTER CLEAR (Eog) E> DECODE!
V0-V7-<&>-+-(©-ÿ-(§)-ÿ

<X36~ 4?>»-©ÿ

(JF0) ♦ (J- H-)
► (JD. HC)

2 CP DELAY (GO VFU, Vi. ALT) <j26~35>-»Vi, Vj. Vk OP. DES
076/077, 002
SR HOLD

WAIT EXCHANGE TEST & SET-
[— ®>-

30>

(HQ VFU CPUMC, EX SEQ (J-. H-. Y-)ENTER EXCHANGE CLN TEST 4 SET D(JQ) 1 CP DELAYS(JQ) (YE)TEXTERN AL CPI SR REQUEST SR REQUEST. SR CONTROL(EXTl (JQ)GO TEST & SET SHARED
REGISTER
SR(ySRPG

VECTOR WRITE TIMING(JQ) SR REQUEST©> (EXT) (CPU)
023/RQ. 0014)4, 0014)0— $31,3 Hardware Tmg.

A-6315D J.E.S.
(JS) PORT C REFERENCE CP 8 - CP 11

VECTOR REGISTER ISSUE

CRAY Y-MP VECTOR REGISTER BLOCK DIAGRAM
PART I

HTV-0834 CRAY PROPRIETARY



VECTOR REGISTER 7
VFU SELECTS (26i -2s* 31 -2 24(VS73) ,2 )

23 22 2 1 2° l2 35 - 24* 23 2 16CVS72) .2 >DATA READY VO - V7

(247 - 240.2 15- 2 l)CVS71)0 0 0 0 * PORT A
0 0 0 1« PORT B. C v/s/r
0 0 10« FLOATING RECIPROCAL
0 0 11= FLOATING ADD
0 10 0« FLOATING MULTIPLY
0 3 0 1 « VECTOR ADD
0 110« VECTOR SHIFT
0 111« VECTOR LOGICAL
10 0 0 « SELECT VL 2
1 0 0 1 « S.

fVD3)
< <£M~. 39 . 2 7 - 2° )

32rvs7o (2 -2VECTOR CONTROL V6. V7
VECTOR REGISTER 6
C2«-2S6.2a,-2a4ifVD2j CVS63)

i • VECTOR CONTROL V4. V5 (255- 248 , 2 23-216CVS62) ) (VC15) (263.2«2) SO- 0 TEST, SO SIGN
A (HA)(VD1) f247 >240,215- 2 >)(VS61)VECTOR CONTROL V2, V3 (VC14) (261 .260)(239 -232t27-2°)(VS60)

(VC13) (239,258) Vk OPERAND C?43 - 232 )VECTOR REGISTER 5
<263- 2*.2 3,-224 ) (VC12)/ (257.2*)(VS53) / Sj/ Vj OPERAND (3** - 2g )(233- 2** . 2 23- 2 16(VS52) (VC11))

/ '(2«.2» .2 15 8(VS51) -2") (VC10) (253,232 ) 1rvDO) c39ÿ32, 2 7 - 2 ° )VECTOR CONTROL VO, VI (VS50)’ * /(VC9) (25>.25°) /TPAIR REQUIRED 176, 177 VECTOR REGISTER 4cFT-n>-»(JC)

(JC>

f JC, 00 RFAD y WRTIT SEQUENCE

/READ (VC8) /(249,24<)(263 • 256 , 2 31- 2 24 )VN GO READ/ WRITE SEQUENCE (VS43)VNREADVL
|(VC7)gi7rKg>

Cfl9,R3$>
<g)67Rÿ>
VM. VN EVEN / OH) ADDRESS

47 46DATA READYVN READ ADDRS /♦ On, (233- 248 23_
2 (2 ,2-)(VS42)12- .2 )

i > VM READ VL |(VC6)

[ (VC5) (243

GO DATA Vjfcfc/j DESIGNATORS 45 44/(247.2«.2,5-2,>(JB- VS) J4-9 (VS41) (2,2 ) Vi » ' SEAD
ADDRS.= VL

(JE. Yl. YE)1 >— A VM READ ADDRS !VN GO WRITE / RELEASE 42<JF> <122 - 23)— »
(L24 25>— »
<T20~2j)— A

— <52£>-A— QB>-ÿ

RELEASE Vj k
* 2 32. 2 7 - 2 0 )39 j_2(VS40) ) /(2< (JC. JE>WRITEVM GO WRITE / RELEASE |(VC4) /(JF) R * W (241 .240)GO BYPASS VECTOR REGISTER 3VN WRITE ADDRS >MEMORY CONFLICT 176. 177(Yl) |(VC3)! (263- 2*.23,.224)(VS33) (239.238 )VM WRITE ADDR:I >- READVL/ Ak(HE) I (VB1S)VM. VN GO READ EVEN /ODDREAD1 )

(2 33 - 248 , 2 23-216 (231 , 230 )37(VS32) 36(VC2)) (2 .2” )SCALAR REFERENCE /<JC> Aj SCALAR R/W|-» VM, VN EVEN / ODD ADDRESSWRITE
(247

* 240 . 2 2 8 ) |(VC1)(VS31) 35 34 (VB14)MASTER CLEAR 1 r (229. 2 21 )(2 j_2 )(JF) WRITE VM, VN GO WRITE EVEN / ODi >VECTOR CONTROL / /1239 - 232.27*2°) (VCD) (2 33. 232(VS30) i (VB13)
(2 27 . 2 26 )vo /VECTOR REGISTER 2 /V) (V812) (2* 2*,Vk(2€3.256 2 3}72*(VS23) V2) / A<so> /V3(255-248,223- 2 16 (VB11)(VS22) ) 23 22(2.2 )1V4 S}//Vj

, 2 15- 2 8 ) V5C47ÿ40(VS2J) /♦ I (VB10)V6 (221 , 2 20(239-232.27-2°) V7 )(VS20) /(VB9) 19CP 1 k, j + 1. j/I
(JG1. VS)

isVj/VkVECTOR REGISTER 1 (2 .2- >♦ v, n /<263 - 2w,231 - 2 24(VS13) (VB8) (2,? . 2) )
CP 2 VFU ENTER /23_ j '6(233- 248V, RESULTS / DESTINATION (VS12) / (VB7).2 (213 .2 14) VFUa >(JD-VS)<YQ>-A

(YQL*
(247 - 240 , 2

,5
“ 2 8 ) SOMEMORY PORT A (VS11) (VB6) /(2,3.212VN SI 1MEMORY PORT B S2VN /(VS10)t (VB5)(R-) M 10FLOATING RECIPROCAL /S3VN I (2 .2-’)(VA7) si 28 (VA15)

(2 -2 ) (2 63
•2*° > S4(F-) -A

(M-I-A
(VB VC.VG.VH>

FLOATING ADD 10,11 SFU ■* j , 076

(JG- VS)
/SjVN S5 (VB4) (2 9 , 2 8 )« ► VECTOR REGISTER 0 m SELECT /IFLOATING MULTIPLY lVN S6™V7.2*, (VA14) 59 (VS3) (263 - 2*.23,-224 >56 S7 /(VB3) (2 7

, 2 6
)<2 -2")VECTOR ADD l/VECTOR OPERAND

SCALAR REGISTER_T IPPF.K_(VE, VECTOR SHIFT (VS2)(VA5>(223 - 2 20) (2 33 - 2 48 , 2 23- 2 16(VA13.) 55 52(255 -252
) (2 5

, 2 4)(VB2) /)
(VB.VC.VFI-A

<VB.VC>
(VB.VC)

/VECTOR LOGICAL/1NDE>
(VS1) (247.240 >215 8 <23 . 2 2 )rvBD-2 ")VTCTOR LOG 2 (VA4) (VA12) 5, i<219 -2'*) J48(2'" - 2 ' )Sj to Vi (VB0) (2 1 , 2 0 )(VSO) (239-2 32.2 7-2 0 ,1— <3S>—(VA3) (VA11) / /15 12 ,-,47 A44(2 - 2 > ADDRESS
24 2 3 22 2 * 2°

vo(2’ -2- > Vj / Sj or Vk
OPERAND DESTINATIONS

Vk /(VA2) V REGISTER /VM READ EVEN / ODD ADDRESS(VA10) V2n 8 (243- 240 )(2 - 2 ) v?READ EVEN 70 MEMORY PORT C V/S/T “ÿ (YC, YD)
FLOATING RECIPROCAL V/S -»~(R>) '

VM REAP EVEN / ODD V4 /V0- V7 OPERAND
DATA Vj / Vk

READ ODDrvAi> (VA9) V5<27 - 24 ) (239 . 236 ) VM WRITE EVEN / ODD ADDRESS UPPER
EVEN

LOWER
EVEN 3«) 1S> -(T20~g>

CP I k.j+ »ÿ}/)

V6WRITE EVE?' A V A-
/ (F-)FLOATING ADD V/SV7VM WRITE EVEN / ODD WRITE ODD(VA0) (VA8)

-ÿ (VG, VA VF)
FLOATING MULTIPLY V/S(2 3 - 2° ) (2 33 - 2 32

<&3>
+ Vj/VkREAD) (JG- VS)76 D I VECTOR ADDViFUNCTIONAL

UNIT RESULTS Vk OPERAND (231 f
Vj/Sj OPERAND (f 1 - 2 0

DATA (VE)VECTOR SHIFTM TERMS
N TERMS

OUTV0 DATA EVEN CP 2 VFU ENTER
VFU hr(JD-VS) ■A(VA. VF)

(VA>
-ÿ (VE, VA HR JSJ
♦ (Yl, YJ)

VI DATA
V2 DATA
V3 DATA

VO - V7 WRITE DATA WRITE VECTOR LOGICAL(0- 31 ODD UPPER LOWERAOR *ENTER
VO - V?

_
SELECT

SO VECTOR LOGICAL 2ODD ODD12, 11, 10. GO (VA) <T48 -A HELD(JA JC JS; STuV4 DATA Sji OPERANDGATHER/SCATTER Vk521 iVS DATA TESTPOINT
(JD vs)-ÿ.LYR P° 2j,i<gr7y>

(FORCED 1 ON SELECT FOR INDEX>=*<ÿ
VA2 - VA15)

V0- V7 GATHER/SCATTER VkST(N/A)V6 HATA (2”-2*) (27-2 °) , ,VFUA 54V7 DATA FANOUT <53-*
43K

SO »0TEST®>SELECT 10.11, 12. SFU*y 076 55 (HA)(-) SjFANOUT (JG-VS)BYPASS
> DATA

S6♦■(-) SELECTWRITE DATA ST
GATHER SCATTERFANOUT (JD-VS) VECTOR OPERAND

SCALAR REGISTER
LOWER

Htrtwtn Tmg.
A-5311C J.ES.

CRAY Y-MP VECTOR REGISTER BLOCK DIAGRAM
PART II

HTV-0834 CRAY PROPRIETARY



(VC 15)

2° 2*
(VB 5)

21121°
(VB 4)

292S
(VB 3)

2 7 2 *
(VC 14)

2*’ 2*
(VB 15)

2*2“
(VB 11)

2 232 22
(VB 9)

2 ”2“
(VB 7)

21S214
(VB 6)

2 l32 12
(VC 13)

2*2*
(VC 12)

25?256
(VB 14)

2*2”
(VB 13)

227226
(VB 12)

2*2W
(VB 10)

2 212 20
(VB 8)

217216
(VB 2)

25 2 4
(VB 1)

2 *2 2
(VC11)

2” 2*
(VB 0)

21 2°
(VC 10)

2” 2 52
(VC 9)

2 512 *
(VC1)

2 ”2 34
(VC 8) (VC 5)(VC 7)

247 2 46
(VC 6) (VC 4)

2 41 2*0
(VC 3)

2*2M
(VC 2)

2 *2*
(VCO)

2 332 322 492 44 24J242245 2MITS on I R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R! RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58 — Sj OPERAND— Sj SELBCTED

R1 RO R1 RO
M59 M58 M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

R1 RO
M59 M58

Rl RO
M59 M58

Rl RO
M59 M58

Rl RO
M59 M58

Rl RO
M59 M58

Rl RO
M59 M58

Rl RO
M59 M58

Rl RO
M59 M58

Rl RO
M59 M58

N51 N50 N51 N50 N51 N50N51 N50 N51 N50 N51 N50 N51 N50 N51 N50N51 N50 N51 N50 N51 N50 N51 N50 N51 N50 N51 N50 N51 N50N51 N50 N51 N50 N51 N50 N51 N50N51 N50 N51 N50 N51 N50 W VECTOR ADDN51 N50 N51 N50 N51 N50 N51 N50 N51 N50N51 N50 N51 N50 N51 N50 N51 N50 N51 N50[T.S. 0/6|

N53 N52N53 N52 N53 N52 N53 N52 N53 N52N53 N52 N53 N52 N53 N52N53 N52 N53 N52 N53 N52 N53 N52 N53 N52 N53 NS2 N53 N52 N53 N52N53 N52 N53 N52 N53 N52N53 N52 N53 N52 N53 N52 N53 N52 N53 N52 N53 N52 — Sj (1 ll-LD) OR Vj VBCTOR ADD— SUH I RACT— BIT f NABLE— BIT CARRY— VF.CI OR. ADD SUM— GR< JLP ENABLE— GROUP CARRY

N53 N52 N53 N52N53 N52 N53 N52 N53 N52N53 N52 N53 N52
K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57 K57 K57
P51 P50 P51 P50
P53 P52 P53 P52
R19 R18 R19 R18

KJ7 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57 K57 K57
P51 P50 P51 P50
P53 P52 P53 P52
R19 R18 R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K.57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 RI8

K57 K57
P51 P50
P53 P52
R19 RI8

IC57 K57
P51 P50
P53 P52
R19 R18

K57 K57 K57 K57
P51 P50 P51 P50
P53 P52 P53 P52
R19 R18 R19 R18

K.57 K57
P51 P50
P53 P52
RI9 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

1C57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

K57 K57
P5I P50
P53 P52
R19 R18

K57 KJ7
P51 P50
P53 P52
R19 R18

KS7 K57
P51 P50
PJ3 P52
R19 R18

K57 K57
P51 P50
P53 P52
R19 R18

R20 R20 R20 R20R20 R20 R20 R20 R20 R20 R20 R20R20 R20 R20 R20 R20R20 R20 R20R20 R20R20 R20 R20R20 R20 R20R20 R20 R20R20
fS5T |R21 |R21

SECTION 0
(VG 0)

123
_

m I 121
DO } 129

[R21
SECTION 3

(VH1)_
j 127

Ht 0*

jR21 |R21 |R21

SECTION 1
(VG 1)

122 i ni
| 129

|R21|R21 |R21 |R21|R21 |R21|R21 [R21
SECTION 2

(VHO)
128 1127[nT

R21 R21 R21 R21 R21 R21R21 R21 R21R21|R21 R21 R21 R21R21 R21

131 118 05 124DO 129 128 119 CO D9120 118126 123 — GROUP ENABLE— GROUP CARRY
125 125 C4124 D1 DO 125 124129 126|D6 | 081 P7 1 D1| DO 1 128(D8 E | D4D9 □8 D7 126 D3 D2 D7 C6D2 D2D3D9 D2

L5:7 L3L5 LI LO L7L3 LIL3 LOL5 — VECTOR ENABLE— VECTOR CARRY— VECTOR ENABLE

LI LO L7L7 L5 LOLIL3
|TS 0/6 f I L13 L12 L12LI3 LI 2 Lll L10 L13 L13 Lll LllL12 Lll Lll L10 L10 L10LllL10 L12 L12L10 L13LI]L13 L13 L12 L10LI 2 Lll L10Lll

LI 5L16 LI5 L16 LI4LI5 L14L14 LI6LI6 LI5 L14

|M13 M13 M2 MO — PROP. GROUP CARRY— PROP. GROUP ENABLE
M13 MlM2 Ml MOMlMO M13 M2M2 MOMl

M12 M10M10 MilM12 Mil M12 MilM10 MilM12 M10

N2 NON1 — DELAY CARRY .— DELAY ENABLE— DELAY CARRY— SECTION ENABLE— SECTION CARRY

N2 N1 NON1NO N2N2 NON1
N10N12 NilN10N12 Nil N10 Nil NilN12N12 N10 02 0102 Ol 02 01 OO OO01 OOOO 02R14 =0 R14 R14 R14

|R15[jur=0 |R15
*T|
142|

- (VG 0) SECTION 0 ENABLE
- (VG 1) SECTION 1 ENABLE
- (VG 0) SBCTION 0 CARRY

- (VG 1) SBCTION 1 CARRY

D4|- (VG 0) SECT ON 0 ENABLE
- (VG 0) SBCTION 0 CARRY

140 1i\ - (VG 0) SECTION 0 ENABLE

- (VG 1) SECTION 1 ENABLE
- (VH 0) SECTION 2 ENABLE

- (VG 0) SECTION 0 CARRY
- (VG 1) SECTION 1 CARRY
- (VH 0) SECTION 2 CARRY

D5
144
145M3 — SUBTRACTQ3M4

M5
I I

P3 P2 PI PO P3 P2PI P2 PIPO P3PO PO — PROP.SECTION CARRYP3 P2 PI

ITS. 0n\ R13 R12 Rll RIO R13Rll R13 R12 R12 RllRIO RIO RIOR13 Rll — VECTOR CARRYR12

(VA 15) (VA 14) (VA5) (VA3)(VA 13) (VA6) (VA4) (VA 1)(VA 12) (VA8) (VA7) (VA2) (VAO)(VA 11) (VA 10) (VA9)
124124 124 124 124 124124 124 124124 124 124124 124124 124

123 122 121 120 03 122 121 120 123 122 121 120 123 122 121 120 123 122 121 DO 123 122 121 DO123 122 m no 03 122 m no 123 122 ni no03 122 m no 03 02 121 no 03 02 m no — INPUTS FROM (VB, VC)— CARRY CP 6— SUM CP6— PROP. GROUPSUM— PROP. GROUP SUM CP 7— GROUP ENABLE— GROUP CARRY (FROM VG.— FINAL RESULT

03 02 Ol OO 03 02 Ol OO03 02 Ol OO 03 02 Ol OO
A4 A4 A4 A4 A4A4 A4 A4A4 A4 A4A4 A4A4 A4A4

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 AS

B3 B2

A3 A2 A1 AO
B1 BO
A8 A7 A6 A5

B3 B2
05 05 12505 125 05 05 05 0505 0505 05 0505 05

VH)o a ci co a a ci co a a ci coa a ci co a □ ci co a a ci co a C2 ci co a C2 ci coa a ci co a a ci coa a ci co a a ci co a C2 ci co a a ci coa a ci co a □ ci co

Hardware Tmg.
A5B14B J.E.S.

CRAY Y-MP VECTOR ADD FLOW CHART

HTV-0834 CRAY PROPRIETARY



Vj ELEMENT CP 4Vj ELEMENT CP 3

262 260258 2 56 254 252 250248 246 244 242 240 238 236 234 2 32

263 26 1 259 257 255 253 251 249 247245 243 241 239 2 37 2 35 2 33

262 260 258 2s6 2s4 252 2 50 2 48 246 244 242 240 238 236 2s4 232
263 2<>l 259 257 255 253 251 249 247 245 243 241 239 2 37 235 233

23° 2 28 2 26 2 24 222 2 20 2 18 2 214212210 208 206 204 202 200
231 229 2 27 2 25 223 2 21 2 19 2 17 2152132n 209 207 205 203 201

230 2 28 2 2ÿ 224 222 22° 2*8 216 214 212 210 208 206 204 202 200
231 2 29 2 27 2 25 223 22»2 17 2152132u 209 207 205203 201

(VEO)

(VE1)

D1 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116
A3I A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16
B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16

B1 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116115 114 113 112 111 110 109 108 107 106 105 104 103 102 101 100
A15 A14 A13 A12 All A10 A09 A08 A07 A06 A05 A04 A03 A02 A01 AOO

B15 B14 B13 B12 Bll BIO B09 B08 B07 B06 B05 B04 B03 B02 B01 BOO

115 114 113 112 111 110 109 108 107 106 105 104 103 102 101 100 SHIFT DERIVED FROM (Ak)
FIELD OF INSTRUCTIONT-S. 0/6

T.S. 0/6 A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16 A15 A14 A13 A12 All A10 A09 A08 A07 A06 A05 A04 A03 A02 A01 AOO 26.25
C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 DL-96 1 1

C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 DL-64 1 0

C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 C15 C14 C13 C12 Cll CIO 009 C08 C07 C06 C05 C04 C03 C02 C01 COO DL-32 0 1

C15 Cl 4 C13 Cl 2 Cll CIO CD9 C08 C07 C06 C05 C04 C03 C02 C01 COOC47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 DL-0 0 0
I C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 ALIGNMENT |CIS C14 C13 C12 Cll CIO C09 C08 C07 C06 C05 C04 C03 C02 C01 COO

24 . 23
D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 DL-24 1 1

D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 DL- 16 1 0

D19 D18 D17 D16 D15 D14 D13 D12D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 1 0DL-8

D47 D46 045 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 PIS D14 D13 D12 DL-0 0_0
| D47 D46 D4S D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19D18D17D16 ALIGNMENTD15 D14 D13 P12

22, 2l
El8 E17 E16 E15E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 DL >6 1 1

E17 E16 El5E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 DL «4 1 0

E16 E15E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 EI7 DL-2 0 1

E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 El 5 DL - 0 0_0

1 E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 ALIGNMENT |E1S
LEFT DOUBLESHIFT CONTROLI T.S. 0/7| R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17 R16 R15 R14 R13 R12 Rll RIO R09 R08 R07 R06 R05 R04 R03 R02 R01 ROO R32

26 25 2 4 23 22 21 2°OVERLAP DATA262 260258 2s6 254 252 250 248 246 244 242 240 2s8 236 2* 2 32 230 228226224 222 220218216 2l4212210 208 206 204 202 200
263 261 259 2s1 255 253 251 249 247 245 243 241 239 237 235 233 231 229 2 27 2 25 223 2 21219217 2152132n 209 207 20S203 201

(VEO)
D00 =*H24, H23

01 =H24,H23

10 = H24, H23

11 =H24, H23

00 = J32,*J22, J31, J2l
01 = J32, J22, J31, J21

10 = J32, J22.J3I, J2l
11 =J32, J22.J31.J21

00 = H4, HO O(VE1) N01 = H5, HI E
10 = H2 O

NNOTE: Shift 1 is done on the inputs to the (VB, VQ options. 11 = H3
(VAs)

Hardware Trng.
A-5821A J.ES.

CRAY Y-MP VECTOR LEFT DOUBLE SHIFT - 152ijk INSTRUCTION (VE) OPTION

HTV-0834 CRAY PROPRIETARY



!

Vj ELEMENT CP 4Vj ELEMENT CP 3

230 2& 2 26 2 24 l22 2 20 2 18 2 16 214 212 210 208 206 204202 200
231 229 2 27 2 25 2 23 2 212 19 2 17 2 15 2 13 2 11 209 207 205203 201

22 2 20 2 2 16 214212210 208 206 262 260 258 2ÿ6 2s4 2 52 2 50 2 48 246 2ÿ 242 240 238 2s6 2s4 2 32

263 26l 259 237 255 253 251 249 247 243 243 241 239 2ÿ 233233
2 O* 202 2 00230 2ÿ2 2 24 2

23l 2» 2ÿ 2 25 2 23 2 212 19 2 17 2 15 2 13 2 11 209 207 205203 201
2 62 260 258 2s6 254 2 52 250248 246 244 242 240 238
2«3 261 259 257 2 55253 251 2« 2472452«241 239 237 2 35 233

236 234 232 (VEO)

(VE1)

115 114 113 112 111 110 109 108 107 106 105 101 103 102 101 100 SHIFT DERIVED FROM TWO*
COMPLEMENT OF (Ak)

B1 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116115 114 113 112 111 110 109 108 107 106 105 104 103 102 101 100
A15 A14 A13 A12 All A10 A09 A08 A07 A06 A05 A04 A03 A02 A01 A00
B15 B14 B13 B12 Bll BIO B09 B08 B07 B06 B05 B04 B03 B02 BOl BOO

131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116
A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16
B31 B30 B29 B28 B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16

T.S. 0/6
A15 A14 A13 A12 All A10 A09 A08 A07 A06 A05 A04 A03 A02 A01 AOOT.S. 0/6 A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A21 A20 A19 A18 A17 A16 26.23

DR -96C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 C15 C14 C13 C12 Cll CIO C09 C08 C07 C06 C05 C04 C03 C02 C01 COO 1 1C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32

DR -64 1 0C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 C15 C14 Cl3 C12 Cll CIO C09 C08 C07 C06 C05 C04 C03 C02 C01 COO

DR -32 0 1C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 Cl8 Cl7 C16 C15 C14 C13 C12 Cll CIO C09 C08 C07 C06 C05 C04 C03 002 C01 COO

DR -0 0 0Cl5 C14 C13 Cl 2 Cll CIO C09 C08C07 C06 C05 C04 C03 C02 C01 COO
ALIGNMENT ]1 C47 C46 045 C44 C43 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 C18 C17 C16 C15 C14 Cl 3 Cl2 Cll CIO C09 C08 C07 C06 C05 C04 C03 C02 C01 COO 24 .23

DR -24 1 1D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28

DR - 16 1 0D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24

DR -8 1 0D19 D18 D17 D16 D15 D14 D13 D12D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20

DR -0 0 0D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33D32D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12
ALIGNMENT j1 D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 P19 D18 D17 D16 D15D14 D13 D12 22.21

DR -6 1 1E18 E17 E16 E15E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19

E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 DR -4 1 0E17 E16 E15

E47 B46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 E15 DR -2 0 1

E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 El5 DR -0 0 0

ALIGNMENT || E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 E16 E15

LEFT DOUBLE SHIFT CONTROL|T.S. C/7| R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17 R16 R15 R14 R13 R12 Rll RIO R09 R08 R07 R06 R05 R04 R03 R02 R01 ROO

262 2«0258 256 254252 238
263 261 259 2s7 255 253 251 249 247 245 243 241 239 237 235 233 231 229 227 2 25 l73 221219217 2I52132n 209 207 205203 201

R32

2°212224 2326 25OVERLAP DATA22 2 20 218 216 214212210 208 2<* 204202 2«>236 234 232 230 22* 226224 2 (VEO) D
00-J32, J22, J31, J21

01-J32j22.J31.J21

10 -J32, J22, J31, J21

I1-J32.J22.J31.J21

00 -"H24, H23

01 -“H24.H23
10-H24.H23

00 = H6 O
(VE1) N

01-H7 E

10 - H4, HO O
N

11 -H24.H2311 -H5.H1NOTE: Shift 1 is done on the inputs to the (VA) option. (VAs)
Hardware Trng.
A-5B25A J.E.S.

CRAY Y-MP VECTOR RIGHT DOUBLE SHIFT - 153ijk INSTRUCTION (VE) OPTION

HTV-0834 CRAY PROPRIETARY



X OPERAND FANOUT(MR33. MR34. MR35)
(MR33. MR34. MR35)

(MR33)
(MR34.MR35)

(MR33, MR34)
(MR35.MR36)

|(MA13)J OPERAND FANOUT 2ÿ-2ÿtX OPERAND FANOUT
(MA08)

J OPERAND FANOUT 2<7.240
(MA01) CRAY Y-MP FLOATING-POINT MULTIPLY

BLOCK DIAGRAM
X OPERAND PANOUT 241 - 240

FIRST LEVEL
MULTIPLY

J OPERAND FANOUT

X OPERAND FANOUT (MB14)

I34-!48
(MR33, MR34, MR35, MR36)

(MR33. MR35)
(MR33, MR34, MR35)

(MR34, MR35)

(MR33, MR34)
(MR34.MR35)

(MR33)

(MR36)

J OPERAND FANOUT

X OPERAND FANOUT
(MB10)

2«J OPERAND FANOUT

X OPERAND FANOUT (MB09)

2*-248J OPERAND FANOUT
X OPERAND FANOUT

(MB03)
2*1-2»

(MH28)SUM BITS 2ÿ - 280 RESULTS BITS 2 47- 236J OPERAND FANOUT (MC06, MP41, MP07)

(MJ18)
(VA/C)

(M130. MD1, MI32)

(MI30, MI31, MI32)

(MDO, M131, MI32)
(M130, MI31, MI32)

2«. 2»
2ND AND 3RD

LEVEL
SUMMATION

FINAL

COMPLEMENT, INTEGER. UNDERFLOW CARRY 2**> 2s3(jSTs$>*(MB02)
2*- 248

FIRSTLEVEL
MULTIPLY

X OPERAND FANOUT(MR33, MR34) ENABLE 2s*4- 283
UPPER BrT293 SET

CONSTANT B <I£>*(MJ18)

(M13G, MI31, MD2)

(MJ18)

J OPERAND FANOUT
(MR36)

Fÿl
CARRY/ENABLE BITS

COEFF. - SUM BIT S3X OPERAND FANOUT (MC11)
2« 2ffi

UNDERFLOW TO (MH2S)(MR33, MR34. MR35, MR36)
(MR34.MR35)

(MR33, MR34, MR35. MR36)
(MR36)

(MR33. MR34, MR35, MR36)
(MR36)

<U3>J OPERAND FANOUT

SUM BITS 2 s2- 273X OPERANDFANOUT (MC06)

2*2- 2*
(MG27)(MC05, MQ42. MP41. MC06)

(MP07) 2*2-275J OPERAND FANOUT CONSTANTS(p0~-'2j>»
X OPERAND FANOUT (MC03)

275.269 • 2 58SUM BITS - 270 (MG26)
/OPERAND FANOUT (MC04, MC05, MC06, MCI1. MQ42, MR 1) (M132)

SUM BITS 213- 271
FINALSUM

277. 270 iCONSTANT B <§0ÿ24>».(MF07)
SUM BITS 272- 263

(V/uC)(MC04)
2« 2“

FIRSTLEVEL
MULTIPLY

SUM BITS 2 83- 271X OPERAND FANOUT / RESULT
COEFFICIENT2 33- 2ÿ(MR33, MR34, MR35)

(MR36)

(MG25)(MC04. MC05.MCU, MP40. MQ42. MP41) (RTTRÿ272 - 263J OPERAND FANOUT CONSTANT B/C
(MI30, MD1, ENABLE BITS
MI32, MH28) "--'

(VGl)

(MP07)-
SUM BrTS 2 67- 260 (VA/B/C)

COEFF. - 2 35- 224(MG24) CARR Y/EKABLE(MD17)
255. 24C

FIRST LEVEL
MULTIPLY

X OPERAND FANOUT (MB03, MR0, MC04. MC11, MQ4Z MB10)

(MPCT7)
(MR33, MR35, MR36) 2«7-260 MODE BITCONSTANT B/C EXP. - 2ffi- I5* (MH28, MI30,

MD1.MI32)/OPERAND FANOUT FANOUT
MODE BIT

(MR34) (MB02, MBC3, MB09. MB10,
MB14. MR0. MCM. MC11, MD17)

SUM BITS 2 71- 260SUM BITS 2 235 (MD1)

SUM BITS 271- 2*
FINAL SUM

COEFF. ,|2p. 2U|

(MG23) (MJ18.MFC7)CONSTANTB, 2fi2-255 /1 RESULT
_ „

EXPONENT2 - 2 33X OPERAND FANOUT (MJ18)

SUM BITS 2 T7- 250
(MI30, MI31, CARRY/' ENABLE BITS

(MB10, MB14, MRO. MR 1)
(MA01.MC06)

CONSTANT(MP07)

2*-2»
FIRSTLEVEL
MULTIPLY

$24-Rÿ>B (VAO/ OPERAND FANOUT MI32, MH28)n (MB02, MB03. MB09,
| MB10, MB14.MP40, MD17)

(MJ18)
(MA01, MA08.MA13, SUMBITS23:2- 2*1
MB02, MP09, MB14. MD17)

(MJ18)

(MG22) RESULTS
COEFFICIENT213 - 2 12MODE BITMODE BrTS 237-230<35T7j>*- (VGl)

FANOUT MODE BIT

(MD1. MI32)
GO ADDRESS MULTIPLY

CONSTANTB ►(VA/B)-EEZ1(MG24 - MG27) EXP CARRY/
ENABLE BITS (MH28, MDO,

** MD1.MI32)
(MJ18.MP07)

(MR33) (MG21) GO MULTIPLY(VH1) (MDO)2»- 2«X OPERAND FANOUÿ
J OPERAND FANOUT

CONSTANTB
SUM BITS 2 39 - 243(MR33, MR34, MR35, MR36) (MP41)

281-2« RESULT ..

EXPONENT 232 - Z4*3RD LEVEL
SUM BITS 2*- 243/CONSTANTA ENABLECARRY294 - 213<m>-(MJ18) Rg>(MH28)

(MH28)

(MI30, MD1.MI32)

(VA/C)_ RESULTS ..c?Tr-iÿ.ajEFFigPKT211-2°>(vA/B]
■rrn�i ®iS5
L 52 4«) CARJtY/ENABLEBn3, (MH28. MI3a“l * - MZ31.MD2)

(MRO)

2«- 235
FIRST LEVEL

MULTIPLY

X OPERAND FANOUT SUM BITS 293,2»3(MR33, MR34, MR33, MR36) <jgU34(MG20) /X SIGN
SUM BITS 247- 240 j47. 240 CARRY/ENABLE BITS(VCD) J OPERAND FANOUT FINAL SUM(MR34) (MA01, MA08. MAD. MD17)(MR33.MR35)XSIGN263 FORCEDtyiX EXPONENT

(vc) Q39-233) r 2ND LEVEL

SUMMATION
CONSTANTAOE>(MJ18) COEFF(MR33) 239- 233

X EXPONENT
X OPERANDFANOUT (MQ42)

2?S. 264
FIRST LEVEL

ADDRESS
MULTIPLY

(MR33)
(MR36)

CONSTANTBCB>/OPERAND FANOUT EXP.(MJ18)
GO ADDRESS
MULTIPLYuc (MR35)

X EXPONENT
2S4_ 248

FANOUT GO MULTIPLY■Q40-4j)-fr-COEFFICIENT (MP07) (MJ18)(VB/C)
X EXPONENT
a54-!4®) (MJ18)

CONSTANTB (067, 167 INSTRUCTION)s>J/X COEFFICIENT
FANOUT

(MG20 - MG23, Mil8)

(MG24, MG25)

(MG20, MG21)

(VC)
X EXPONENT2 2 39- 248 CONSTANT C (065D67, 164-167 INSTRUCTION)FORCED 0, 1 MULTIPLY CONTROL

AND EXPONENT
SUMMATION

J/K OPERAND FANOUT
FORCEDO. 1

__ CONSTANTA (066, 164/165 INSTRUCTION)(*)

s>(-) GO ADDRESS MULTIPLY

COMPLEMENT, UNDERFLOW, INTEGER, STRONG ROUND TRUNCATE/EXPONENT2°-2ÿ J EXPONENT2ÿ- 241(MR36)
/EXPONENT

2tt- 2*
K EXPONENT

2« -2«

- toy

<uT-4j>»-
GO ADDRESS

(VC) J - X
EX? SUMMATION

RANGE CHECX

BORROW ENABLE 52 - 4S, 57 - S3,62 - 58J SIGN 2W - 2" <w>X EXPONENT2C 2®

J/K OPERAND FANOyr( }(JG -VG)

(MD1.
MI32)
(Ml30)

(VC)
EXPONENT0 ♦ K) 2C- 2ÿ

//X COEFFIOENT SJGNBIT263(VBÿCX (V/ÿC)

(YC2 - VS42 - HE)
UNDERFLOW TO (MH2B) 166 INSTRUCTION

MODE BITSFORCEDO, 1 J/K COEFFICIENT
FANOUT

RANGE ERRORFORCED 0. 1 *ÿ<•)
GO MULTIPLYCE> (MH28)

;IM 292 ?»1 290 ;» 2w ;I7 ,P;C 2»1 ;80 2T9 2>6 j73 J74 ,n £2 2« 2«1«? 2« 2* 261 2«> 2» 2» ;T7236 235 ;i4 212 ;il 2S0 yli[ yM|2<3 2<o) SUM BITS

247 2ÿ 243 2ÿ 243 242 !41 240 2W 238 217 2s6 2W 233 2® 231 230 2ÿ 2a 217 2s6 213 214 213 221 221 220 219 2U 217 216 213 214 213 2n 211 210 29 2* 27 26 23 24 23 22 21 2° RESULT BIT POSITIONS Hsid+atm 7mg.
B-4t I0A J.E.S. /COEFFICIENT BITCORRELATIONS
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~7(MB/MQCTTION 2 o
Toi12 1

11 2 10 912 2 (MA) OPTION
10 t12 11 1» II 1? 13 13II 14 123 3 0 0 0 0 0 0 0

710 4 »2 4 1 II 17 13 1213II 14 114 1 1 1 1 1

“ 0 11 ol I12 0 * » a1 » 17 II 13 13 12 1014 1135 2 2 2 2 2nii2 7 312 I011 13 ToII 13 12 ♦14 111 1 1 II(MF) OPTION i a i. 3 3 3 3 3 t 012 101 7 I11 7 10 7 15 13 12 TIT T4 14 T2 2 2 7 77 r14 4 4 4 4 VLDOICAL7
y/wtocucy

l12 1 0 3 ♦ 9 I 3 310M 14 13 12 ♦ S 73 113 I I I Ia 25 3 5 5 512 011 a 5 29 I 4 13 12 10 T T 4114 4 4 4 4' 9 9 99 9 3I I I I I12 5 1011 7 1 iolI 7
10 3* 10 12 7 35. 11 10 9 I3 5 3 0 10 10 10 7 7 7 /7 7 412 11 . 10 9 4 0 11«7 3 11 2 111 114 4 B74 4 4 10 9 311 a • . 4il 11 111 a a a a 312 11 10 9 I 5 3 2 « # 124 1 12 (MA01)10 7a 4 4 47 7 7 7 7 7 7 2 12 12 9 9 9 9 9 412 I 10 I 911 I a 7 .«4 03 4 13 1 13 79 I 3 24 10S 4a a a 133 13 10 1C 10 IS ID 7i!12 9 10 9 911 I 7 04 33 4 a 7 4 3 3 2 19 9 9 9 9 9 9 14 144 14< 11 11 11 11 1112 1011 9 a 7 I 3 2 03 2 15 7 I 3 2 04 1IS IS IS IS IS IS Ifil10 10 IS 10 IS 3 15 912 U 12 U 12 12 (MB02)r2ii 11 10 • 11 1 11 7 11 4 11 5 11 4 11 1 11 Ini 2 1 1411 11 11 1411 4 Jl 10

1 7 11(MQ40) OPTION o a 12LflETIi!54 13 12

___
n_n _n 1 « 10 r. 9 nQ _Q _O In in ini 3O fl D tI 133 12 0 a 4 5 411 3 2 01
1 1 1 1 1 11 1 1 1 1 (MD) OPTION /K 14310 7 311 4 2 012 2 2 2 2 2 2 2 2 2 * 0

7 0 4 5 0 1 04 0 2 0 1 0 IS010 9 4 21 4 3 O1
3 3 3 3 3 3 3 3 a 7 4 3 4 3 01 141 1 1 1 1 1 110 9 a 3 2 . 1 04 a4 4 4 7 344 4 3 2 1 0 JL 17(MB03)2 2 2 2 2 2 2 2 27' 5 2 5

04 1 5 a 7 4 5 3 J 3 2 34 3 *7s 3 1 33 3 II(MA08)(MQ42)4 4 4 3 il1 4 a 7 4 5 3 24 014 4 194 44 4 4 44 3 2 0 I T 4 5 4 3 2 017 7 77 13 3 203 3 3 3 5
5 4 01 T7 4 4 4 5 4 4 3 2 4 0 41 4I I 214

9
4

9 0 1 7 7 7 4 3 4 3 2 ° 71 7 (MB09)9 7 7 7 22IJ 013 ' . 7 . I 5 . 4 . 3 2 . 011010 ID in Il 23I K2 1 (MC04) 2* OPERAND11 H U11 t01
2312 12 12 12 11_0 02 J t13 13 2«12 1011

1 1 1 1t14 2712 101112 2 M« 2112 3(MP40/MP41) OPTIONS i 3 10 *3*3 /7 29!2 4 H 4 10 * 9 1 4 7 4 (MB10) 2 K 3012 U
3

10 3 I 7 43 5 3 5 (MC05) 3112 10 911 7 I 3
4 4 4 4 4 4 4

32(MA13)12 1#7 ’ 7* ,11 I 3
7

47 7 7 7 E 3312 11 10 9 ' . 7 5 3 .4 tS a i a a i r T 3112 9 10 9 4 9 a 711 9 4 9 5 9 *94 19 9 9 II (MB14) 3312 10 * 10 I11
10

7 4 10 7 To 1io 110 10 10 10 (MC11)10 10
I12 10 9 I 7U11 4 11 5 11 4 11 2 11 I1!! 34*1111 11 11 11 11 11
I 171012 11 112. Lu i i2 Lj2 ,2J?112J° 12--i2.

112 11
'J (MC06)10 9 7 I 5 4 3 2 01 3113 13 13 13 13 13 13 13 13 13 UI J 39

40
NOTES:
Diagonally form the Logical Products, vertically sum
the pyramid.
Showing 2 28 of K operand multiplied by 225 of
J operand results would be sum bit 2* .

/iV (MQ42) is used exclusively for the 166ijk
_

instruction or 32-hit address multiply.

T 41
(MP40) 42(MP41) (MD17)I 43(MF07)i 44

43

44

47
a42 ,41 ,40 ,59 ,31 ,37 ,34 ,55 ,34 ,33 ,32 ,31 ,30 ,49 ,41 ,47 ,44 ,43 ,44 ,43,42 ,41 ,40 ,39 ,31 ,37 ,34 ,35 ,34 ,33 ,32 ,31 ,30 ,29 ,21 ,27 ,24,23 ,24 ,23 ,22 ,21 ,20,19 ,1» ,17 ,14 ,13 ,14 ,13 ,12 ,11 ,10 ,9 ,» ,7 ,4 a5 ,4 ,3 ,2 ,1 ,0 J OPERAND

A
,93 ,9*1ÿ3 ,92 ,91 ,90 ,»9 ,»1 ,17 ,14 ,15 ,»4,13 ,«2 ,ll|,IO[,79|,7a j,77|,74|,75| a«|,711a7o|,49|,«|a«| j ,«j,«|,4ÿ ,4oj,391,3l| ,37] ,34| ,33| ,S4| ,33j,52|,5l|,30| ,49|,4I| ,44|,45|,44|,43|,42| ,411,40|
,47 "j44j7*s ,44 ,43 ,42 ,41 RESULTS (NOT SHIFTED BY i)

SUM BIT
POSITIONS

Hardnr* Tmp
B-4119A J E S

CRAY Y-MP FLOATING-POINT MULTIPLY
LOGICAL PRODUCT PYRAMID FIRST LEVEL

HTV-0834 CRAY PROPRIETARY



|(ARO • 3) CPU 7
|(ARO-3) CPU 6 j

f(ARO - 3) CPU 5

I (ARO -3) C?U4 1
|(ARO -3) CPU 3

I (ARO >3) CPU 2
|(ARO-3) CPUl

(ARO - 3) CPU 0

231- —2°

Decisions made on (HH4) (HHD) CPU?
CNTRLBYTE/Ak

NOTE: 1. All I/O interrupts are directed toward a CPU that has select
external interrupt mode set which is word N + 3 bit of
Exchange Package.

2. If interrupt mode bit is not set, the interrupts are directed
toward a CPU holding issue on a test and set instruction.

3. If set is not set and WS is not set, the interrupt is directed
toward the CPU that last issued a (0012) to that channel.

LOSP (34, 35, 36, 37)(JS3) (2‘,27)/(2*-2*)

|(JS2) (24,23)/(2»«-2*)

(JRO- 3) CPU 7

(JT70-JT71) SHARED CLOCK
Ak «(2a-2°)
LOSP *36, 37

VHISP -15

(EXT>*

(HHO) CPU 6
<EXT>*(JS1) (2J,23) / (2*-215)

CPU •TO CLEAR
ON (34-37)LOSP (30. 31.32.33)(JSO) a°.2 •) / C°-27)

CJ»UO CPU f TO CLEAR
ON (30-37)(JRO- 3) CPU 6

(JT60 - JT 61) SHARED CLOCK
Ak -(22l-2»)
LOSP «34, 35

VH1SP » 15

(HHO) CPUOI/O DATA (Vi)<u£j3>* -|
(J ] k i DESIGNATOR

(EXTÿCP6-9<JS)
Ak(22-231)

A) (2° - l4 VAk
Ak(22 -231)~(w[2>

L*
Ak BTT N

&
CRTTS)

Ak LOSP (24, 25, 26. 27)A REGISTER (EXT)-* CPU f TO CLEAR
ON (24-27)

DELAY MUX
Ak BIT N + I ;RTTJJ>-TBTI (HHO) CPUl<5HI2> 4. If SEI/WS is set in two or more CPUs, the lowest number

CPU gets the I/O interrupt._SELECT CONTROL/Ai (JRO- 3) CPU 5
(JT50-JT51) SHAREDCLOCK

Ak «(2a-2°)
LOSP «32.33

VH1SP* 11

CONTROL ■

BYTE . CPU# TO CLEAR
ON (24 - 27)LOSP (20. 21.22. 23)SELECT CONTROL/Ai

(nTS>

(EXI>*(JQO) CPU 7
CPU t TO CLEAR
ON (20 - 27)1 (JQO) (HHO) CPU 4/

(HHl)SC
VHISP (1.5, 11,15)

CPU 6 (RXT>*

1 (JQO) (DDO) CPU# TO CLEAR
ON (20 - 27)

CPU 5
(ARO-3)1 (JQO) CPU 4 (EXP-SgÿL*V U CPU0-7P LOWEST#

CHANNEL
CPU# TO CLEAR
ON (30 - 37)

SYNDROME BITS I/O-*- Y-MP DBL. BIT ERRORA <gT4g>-» M 1/0-» Y-MP}—(YR)(JRO -3) CPU 4
(JT40 - JT 41) SHARED CLOCK

Ak *(2a-2°)
LOSP- 30,31

VH1SP-11

(JSO- 3) REGISTER(JQO) CPU 3 (EXT)-* TO
INTERRUPT CPU A - H

I/O INTERRUPT*
INTERRUPTING.
CHANNEL#

(JQO) CPUlCPU 2 (EXT) (HE)HISP CONTROL
CPUO

(EXT>*
[(JQO) CPU 1

(EXT)(JR)
(JQO) CPUO
2a2*.2,72,6.29.2lJ ,i (JSO -3) VHISP CPU #, [NT. CHANNEL(DC)

(JRO -3) CPU 3
(JT30-JT31) SHARED CLOCK

Ak «(2a-2«)
LOSP « 26, 27

VHISP-5

Aj/Ak CPU 2 LOSP-OUT CPU «, 1NT.CHANNEL(EXI>*Ak -WRITE
CA/CL Cl, MC

-READ
CA.CLCEI

RO-7Di115-g
LOSP- IN CPU <. INT. CHANNELE CPU I/O CHANNEL COMMANDS>4 <j5Ts?)-»(AF)(EXT)-*Aj

LOSP CHANNEL ERROR FUGCHANNEL# (JSO -3)SR CONTROL.
SR IN PROGRESS

LOSP CONTROL
CPUO LOSP CHANNEL INT. REQ.<SEB> SRPG SR CONTROL BYTESRCB°mR0L#®> CPU 3

(JRO- 3) CPU 2
(JT20-JT71) SHAREDCLOCK

Ak *Q*-29)
LOSP-24.25

VHISP- 5

SR IN PROG. (0012)

-
(EXT)-*(EXT)

LOSP CHANNEL INT. REQ.

LOSP CHANNEL ERROR FUG
(DE)(EXT)-* J(JSO -3) <Boÿ3>

WHO CLEAR
CHANNEL

INTERRUPT
CPU 0 - 7
LOSP-IN

LOSP-OUT
VHISP

DBL BIT ERRORCPU 4
CPU # (2 °- 2 2) WTTH SR IN PROGRESSSRREQ ■| (JCO) CPU 7

/-~H(JC0) CPU 6

/---») (JCO) CPU 5

--H (JCO) CPU 4

- (JCO) CPU 3— »j (JCO) CPU 2

■{ (JCO) CPU 1

(YR11) GATE Ai DATA. ERROR FUG
(JRO- 3) CPUl
(JTlO-mi) SHARED CLOCK

Ak -(2a-2«)
LOSP« 22.23

VHISP- I

LOSP-IN INT. REQ WTTH CPU «- uDBL BIT ERROR MEMORY-*- I/O ‘(VS3-CN25) (EXT)-I

-(VS3 -CN25) (EXT) —. (JR3 -CN25) (EXT)-
(EXT)-* (HG-JK) LOSP-OUT INT. REQ. WTTH CPU «(JSO -3)
(EXTL* VHISP INT. REQ. WITH CPU «CPU 5

-WRITE
CA/CL.CI.MC

. - READ

|~ CA,CI,CEI1- GATE Ai DATA&
j40T44>

GO I/O CHANNEL COMMANDS
1 7(JR3) CPUOl (DB2)

(2 a- 2 21 )« ADDRESS
(EXT).(JSO -3) VHISP I/O INTERRUPT ,(CN25) VHISP STATUSAk*(2a-2a) STATUS I- 7/(EXT)CPU 6

I/O Ak DATA (2** - 221 ) (DB1)
(2»- 2»)-ADDRESS3D> VHISP CONTROL

CPUO
(DB)(JCO) CPUO (JR2) CPUO(EXT).1 I/O INTERRUPT 0«) (DBO)

(2l2- 2s)» ADDRESS
Ak«(2a-2,tt)SHARED

REGISTER — fR27>
SRQ/SRPG

SRREQ pyj,

SR IN PROGRESS

(JSO -3)SR IN PROGRESS. SR CONTROL I/O Ak DATA (3* -2° ) (AFO)-cgrÿ (DB)CPU 7 (DAO)
a4- 2«) -ADDRESS

(JR1) CPUO

Ak-(2,5-2l)
GO I/O CHANNEL COMMANDS(YR)

SR CONTROL BYTE

I i — (EXT).
(EXT)—*

<Ho>*
CONFLICT (DC)

jiio- iir CPU COMMANDSSR HOLD DELAYWS(JQ) (JRO) CPUO
Ak«{27 -2°)

2xtF
CPU I/OCHANNEL CMP. -WRITE

CA/CL Cl, MC
-READ
CA,a,CEl§3i (YR8) -64sRIO- 14SE1 (HH)NIP (HE)(HC/D) io - 9; CPU I/O

CHANNEL
COMMANDS

(YRll)AJT) MODE 0,15H>— (EXT)-* -*
-(EXT)-*-*

-cgrg>-»
I/O Ak DATA (j* -27 )MUXr»j FANOUT (-j LOSPOUT

-0~ESR IN PROGRESS CPU 0 - 7 CAGLOBAL(EXT)' CL Ai READOUT DATACjUO-fo.A0/1(DE) LOSP-INCO- 5CPUO
CA_ -INTERRUPT CHANNEL # 033iOO(DOOj)-* - Z(HH) (EXT) XLSR, I/O DATA (EXT)-,

(EXT)-
B2ERROR FUG VHISPSR, I/O DATAs>B3 CACA/STATUS 122-29 CL

LOSP-20.21
VHISP- 1 I/O ADDRESS

REGISTER
CPUO

Ai READOUT DATA, LOSP-IN CA, LOSP-OUT CL VHISP STATUS WORD. ERROR FLAG
SR, I/O DATA

Htrdmr•Tmg.
A4620D J.E.S.

CRAY Y-MP LOADING CA/CL REGISTERS DS/DD, CLEAR CONTROL (0010 - 0011 -0012) INSTRUCTION
READ INTERRUPTING CHANNEL NUMBER, CA, ERROR FLAG (033i00, 033ij0, 033ijl)
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(DOO)
UMr-w

£XT)ÿ±2£2L**2»£. RR3YNC ■TTAJU Off |—
(Ern_L«MH_«*£r ♦ ♦ I<n> fcgnrwc

IAMTU
L#i HOLD i

(tM-7)

0EX7)

<**!*£**> LOW♦- PARITY BRCR<lio-iT>WJWCKAf*ÿ warn uxrw
PARITY*(CN10)

VOICED).
ir>ncn UMTXN »(3ÿ3ia>

PARITY3
__

•ACTTVI
<X*fT (DJ7)d,,-2«>)d»'-2a,);f5~>KOI LOKPn rAJtmr<*-AF) POROP i

RffYRRUrrj*-*
HLP

♦

(CNlfl)
FORCED)
(CN10)

(DJ6) Ct*-2*)0».2* )-UBYLCJ CE>io»wrAiffYoagK«cm>i
o.j 0 UWrHN*a,,,2**)<7V OONKOU MTWtUVT(EXT) W»)m.jj

PARITY 1 PARTIAL TYTOROMBLOffMCiAWTAW (CN10)
(FCRCECÿ
(CN10)

(EXT) (DJ5) (a55-!51)ÿ1*.!30)-1 ;vjKJ NMCB? I
_

wmN+n’i* )

KX, 31 LMTKrAMTTovycyoMC — i j(EXT).

OEXT- VSI2>
(EXT•VS32>-

VS32>

(YR15) <2’*-2*)
<2«-2*)

CMKX RYT*. 2*7- 271cWYWcypyc C«D• PARITY0(CM10)-UMT.MwrNcoowajtfnMirr (DJ4) (l*1ÿ4* X21*- 2** )■CiD PORCXD 1
_

(CNH>)i£gJ”!ill2L2l1
RV. TKACXVM
MS-D40

(KVtCHÿ U)gWrAlTFYC3tl (YR14) <2»-2«)
(2”-2ÿ)

»YT»«2W-2T0

KUYNCCJV MC

rogÿpoo 1(PCRCED)
piimwm W4 (m a«)

rccaKM)
<S3>*--(ÿgQMimWjlnMWtl (DJ3) d*7- 2**)(!«-!»om> mi ACS.

(YR13) pu-2* ){DI2)d-,5-J«)d,,-2“)|FORCED)

(FORCED)

(CM10)

0ACX.

' I >1 »l< I »1«
(DJI)LOKTK N +(34.3S 1LOKPCONTRGLLa (YR12) (27 -2® )

<2».2») II - 25 <— 1 (YD0-7)
/ |(YC0 - 3)

JI1-A1 DATA
(2°-2®*(DJO) d”-2M)p“-2<w) (ÿsnvMo-.

MWCMAWTAIT
(DAO) <2°-24)-ADDRESS c~>MOPOPTUCT FAKR-l PARCH.*

IP DATA g°-2*S) IRCMQUPt/WT 1
2211 (DOO-VS73)

|2*.2»l2»-2” CWCX KYTE
OTOMTION

IPDATACFÿi>■>.17CEID PCTONATCRov 0<p») (2°- 271)ixnrx-mmiDATAQ0UMAM4
I animC»T~>MtYNCDiADCTAKT jRWWMjMRttlUi

<E5>* -*{|}-* •Lotrw»wvr
•wrn.

CA.ex.MC
OiaMT.

tOCHECX BYTE
GENERATION

3CHAWNX CE>-Sÿ
Cj*T>M-l U

me, r-AMa TLOKPI ODLOVDATAn* 71 OffJ0*-AF) OATMLORPDATA SECTION
SaBCT

fWTCH ACTTYX M3LD|Q■otgmoingg�gMTAKr fWAT(PORCH)) sso
_

p= *
CA.CXPLAO,

<TMT>LORPfWAPPATAa (W)

;rjrvmp<ÿP3-7?> N*0
■RQUBST paWfiDMOWAIOM N■1

LOiPXClIAT— LPATAH»(3*t3*)(DO, DC) fW> 0CKCT) |MO- IP PARITY «30

l/OIWUT DATA BUFFER

(YZO)
(«.Y2) EBAYvwfr MQORT.WTIIOLAY

(vo) ggI£gi!S&!SSS H 1 1 1 [ ll 1 1— * (DC, DO, DC)
APMtUKT fl°-l4)CE-D-
CARRY AtPRXM g3)

CONFLICT

<S2>M (HR)u y&fXTioX n.i

CiD
C«2>

A* DATA D-4 CA| a°-24)'
(JR’AP)

RYKI)CMAlM-DMia WfTCM ACIIVR HOLD|Pa. (YC, YD, YH, DA)IP
(YKO)CA«aC£>|OREFHtEM(XOOPfIRCE ♦•(DC)

POT DAPCRU (2*«24 )Z**-€>C (DB2) gai-2M )-ACOLpÿÿÿ (YL)
SIOOMLKT

BA>K
cctaucrcS>fowpooi— awcimo.s SDCT>««I)(1RM)MqUMT(DBi) 0-0n MIWCM ACTIVE MOUSEDCÿ>T(«> E(DBO) d’.!12 C5>K*TDLOWS ABCKESS

UP.FETCH_gFO) Jagg.ggÿ M
OocuanrouT RuoITS (YHO) d’ 2 -AM*.g,-2”) Y

x
CA

170-TT ICL
HmH ACTTVRHOil>VO■Cs>HOLDHOgfUg. B4S1 (YAO-3)

POTRRTDllfTIOATSAi MONALi <MI»- ii?:
u»ra.a

DS 0A
M

WTPACWPI da-2g) « I»**fR-AF)

d»-AF)
<jbi-sr>-» v (SXT)«cru)(f i) .<DQ 2 0“-2»)

Al DATA d°-27 ) X<H> (YK) tSSH&£5S32i!!2!ÿ 3
PORTDUH« ADDRESS

VD, FETCH
ADDRESSSEC

SELECT
IOClKJtENT ADDRESS

RECLSTHtRXTTM:UMPK DXADRTARTPC) K9 Hardmwm Tm§.
A-6617 J.E&

CRAY Y-MP LOSP - IN BLOCK DIAGRAM
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(DP6) 59.3*2(2LOSP-OUT (N - 10) (N - 11 j >CR30.~3T>»(EXT)- a27-:24)

___
J SAMPLE-1
LOSP SERIAL SWAP

FORCED 0(FORCED

(DP5) a55-232>
C23-*")

LOSP SERIAL SWAPLOSPOUT <N - 6) (N *7) <R30, 3T)

<5T>-
(EXT)

FORCEDO LOSP(FORCED)

LOSP-OUT (N * 2) (N * 3)
(DP4)(EXT)

(2 51
•2 48

(2,9-216)
)

SAMPLE LOSP(YZ)
SAMPLEFORCEDOCS>L_

<SIM(DP3)
<&>+
<H>

(FORCED)
LOSP-OUT (N -» 12) (N ♦ 13) PARITY LOSP SERIAL SWAP

(EXT) <247-2“)
(215 - 2 12

)

LOSP SERIAL SWAP
SAMPLE LOSP(YZ)

-<S>LOSPFORCED 1(FORCED)

(DP2) (243 -24°)
(21' •2 °f

)

LOSP-OUT (N + 8 1 (N + 9) PARITY (gi'o ' 32)

<TuT>»
(EXT)

(DCO) -<iBSAMPLEFORCED!(FORCED)
LOSP SERIAL SW APLOSP-OUT

LOSP-OLT RESUME <j20.2P> RESY. (DPI)(EXT) (2 39 - 2 36
)

(2 07 - 2 04 )

■»| PARCEL CNT j- LOSP SERIAL SW AP<ÿ30 32ÿ

<uT>
.LOSP-OUT (N ♦ 4) (N ■» S) PARITY(EXT)

LOSP-OLT FORCED 1 -BiB LOSPLOSP-OUT DEAD DUMP (FORCED)(EXT) 12123
* ACTIVE•CLEAR INT.
* CLEAR READ1

HOLD<3E£>-(i)-
<zn> -

CHANNEL COMMANDS (DPO) (2 35 - 232 M203 - 200)(JR-AF)
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DESIGNATOR Y— 30>CPU COMMANDS RESY DEAD DUMP186* LOSP REFERENCE
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MSP-X BUTTER SELECT PORT1, PORT2
R24

MSP
OftAhMELCCKIRO.
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