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ap —C 193 D+{—{ A0, B CONFLICT RS, (LI, 3 R2.3 3. A4 (B3 3D AD-A7 Ai=Ak a00-110) __[vs) |
1 1 R ARESULTS REQURED o~y | J—E 3 = AFU (22.29) e U L | - zﬂ,ﬁ INST. FANOUT
—’ DECODE N DECODE A A
o0 3}(7_ CPsTOA (22.2.20) @. ] iIiDESl(mATCR g (oz’tm) OBIZPBIJ)]
qﬁ' SELECT j, k /i DESIGNATOR ADDRESS REGISTER TIMING N’ b
R21 : 1 FUNCTIONAL UNIT TIMING - REG
~
NIPALIP SELECT k {ji, SELCT k / 0 o (HEO)
(HC, HD) 3 2, - 149 - ~In (©02 INST))
(o1 L—_‘GZ}__ B S AD=0. VECTOR
(H-, 1) SUISE_ 155 Ra3 D SELECTjkh /0 I —t 1A10. 17) 0 ¥ ADSIGN LENGTH
yp 935 CoNFLICT o1x @ MEMORY PORT (10X INST.) ! o TV ) pevgy I B ; | oot )
~CaD» R25 - (Go) R ye, 001 ™™reabour K&-D ! EXCHANGE
AQUIET ) 2 INST. > R @ ADDRESS
< ) ©32 INST) . N A3
e T D preas ] | D o MUY > il ] A onwsty [ AR-40
A . -
BLOCK CONTR( 0220023 o AS (A40 - 47) . MULTIPLY
ICPTOB e ot 29D 2y ov1,vED P OZ0 BET. @D A8 (010 11>1 reAbouT YT T-AM0_f
SELECT B DATA ir SB,
YD 033 INST) . X
@?Bmm (YC, YD) o A7 y ((:;o;)o 0012, {(D) o
Te 17500 WRITE, GOREAD B Lpl(HS12, -y '
‘ HS13) ] N ~G)
| ADDRESS REGISTER @ BDATA SELECT Kh/i 1 N . 56 - 067, SHIFT
} ISSUE 7 - — @3%.2% e*.2% DESIGNA’ TS (A30 -37) ‘ 152-153) COUNT
| G D ESELECT e
GO ; 07 -HOLD b —CT55 - @>» ©27) O aRED
—G4s. D> |pic| e (HAO) " ~ REGISTER
o A TCTD (024 INST)) - L ADDRESS ADD
) (AFO) - jk.nm(O-)T) 43D el (030 - 031 INST)) o) on
(YEQ) ~=——C12 D! m ©2.0n, 06 | B .- Ak wSi
034, 035 > (VG. VH) i, POPILZ - _‘ ®0-7 | SECTION CARRY, ENABLE s o
(YO, YN) SOREAD gy rorAz pork:y e r FINALSECTIONCARRY | | ADDRs (YE. YF)
YN Seapn 2D (HED) I en 140 ADD | (34037 1" g ocx
VL (H-) {020 - 021 INST.) 773 176-177) TRANSFERS
= e
.31
DELAY T ) (GO - V§13) —00 —(58D L
om UPPER Hardware Trng.
\ @ 23) A-5964E R.AM.

CRAY Y-MP ADDRESS REGISTERS BLOCK DIAGRAM

HTV-0834 | CRAY PROPRIETARY



SCALAR REGISTER (580 - $7)

[~eis 229 |
[vog @024 f
foven) @125 ]
[ e @%.2%7) /
[vem 4,2%) ]
' | D) @12%) /
[ v @527 Il
| v (243,24% MEMORY PORTC) (Y-)
{ ven @424 ] Soatisr st SCALAR
| (vee) Q2424 ) | REFERENCE
[ ves) a®2% /
vCa) o, 2%, {
va) 23%,2%,) ] (HS8 - HS11)
o EXCHANGE WRITE SEQUENCE @ a6o) I ~ve2) 2%, 2%) I 073 INST. (%)
) 22THOE Ciaw] [L(vcn a%,2%) ]I
(Vo) . 2% 23% (R)
(BY) @_ao_m_l.g__> a- H') ghik r DN NST. 3
SR 4CPTOIS () TESTPOINT SELECT (i, TEST POINT Tor D T PANT, () _ JLoaTNG
Q @" CONFLICT CX. c s o 3o ™Mo) [ oS FEFES ]
11,1200 TO S mm&.l.,o-&ﬂ-’ 3.1 1 [ (VB]‘) 02‘22’) ’
o @' a3, 8 P 076 AZAR scr A7 TPy 1 F)
ey LIRS \20- 241 PARCEL sPurT ™ - —i— [ B (Zu-ZB) 1 062-063INsT_| PLOATING
G{A).DA'I‘ANVAUD @ glnm () b18h1.12CPT08 @_ 24 ) [ (vB12) 2425 ._—-_.(!Dm ADD
ENABLE 3D PARCEL SPLIT Bemr o \_‘/nmn:rmn 12— ENTER { vB1Y 2%, 223 ]
M)mum uP1 i > R Co e - g O { (vB10) @la7) Il YR
(HA) : 125, 26 - hTos - v r [ ey a2l 064 - OSTINST. | oaminG
(D) EXSHANCE SEQUENCE 1as @ a2 00 SCALAR SINGLE SHIFT_~ U pecore E Ri-12 N [es) FEPIL) ’] oo | ey
2 Gom- — v (VBT @128,
e HD) ar X ’Quf" > (D) T f 12513 ] 050,061 INST. | (VG, VH)
a- H-)—I THC, HD) NP gl @ | vB6) 212213 S
037 CONFLICT Q N300z, 00140 . | - @__- l (VBS) eitany ’ ) (%) %
oD X 0015, 073 K =1 + (HE, HH) " 159 ]
—l_. ' = SCALAR REGISTER TIMING | vBe) .27
6, 037 el - arx — D) ef2h) osz - oss inst._| VB
TREGISTER : 3 N 3
::R;rl :g@ nmtxoomo;‘———L_ z j/i SELECT, Sx CONTROL 00 - 63 ’m’ g;'; )) [ 1eh] msnrr
' _I_ 0) (20’21)
| SCALAR REGISTER I ) oo BYPASS as)
Bve _ MEMORY PORT A 100 - 137 INST. = on mes. S
(VG VH) | owo, 001 CoTe apvpAsssEL :D—L. @) D RERSTER
| - ] [Fow AL
| SCALAR ALD ENTER 830,230-3 347, cm—ry P e ol SitYPAsssm sEEcTED
| (ARD) (HS8 - HS11) o - ] o Sif—t——— - B )
| e | o et SPULLOM oot DEODE BYFASS sru m(:;" Sjuvi
00 MR, QO READ T Ciot, &5 ou'jﬂ"ﬂ@'—l Y 0 ’ b sz pcTen | PATH
(YN, YO) SELEAZ (1N, ®) TRINST. CP1 S CONTROL/ 003/ 137/ 175 ®-j /] — bel 3 D
PLOATING 3K, 35 023 BNST.
(YN.YD)%DT—@-- RECIPROCAL . GZID“ONA!% R . H 2 I A-RBGISTER
DELAY I73) Lo  sru _ = "] SELECTED
SPUS RESULTS o PATH &
moaTig 02203 INST: I 18- SELECT s M HA)
SOURCE CODE Ao s 014 - 017 INST. BRANCH
= ) SCALARLOG l H 56 [ so=oTesT CONTROL
3924190 064 - 067 INST. 044 - 051 INST,
2323217 FLOATING _ g il (VG, VH)
Q000 » MEMCRY PORT A MLLTRLY 3j, Sk
OO = FLOATING ADG) (AR) ) m‘:;ﬂ' PARITY
- -§7 :
o0 = A;"“;M-o"u's:r;'v"‘u.’!?}'m . constant | o, 073 mOST. SCALAR REGISTERS (S0 - S7)
3130 = 7 REwSTER AREGISTER l ol Ve, SR VG, VH)
o1 = 3. LOG. 05051 @) ' 027 INST. o
101 = 3 ADD st o, [OREEST &
xT
B LLiled 003 ST, (vr?/u::m
sy |952- 054 ) M
VECTOR 07 INST. Hardware Trng.
DATAYVj A-5305D J.E.S.
SRU Si RESULTS
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s | (YEI9)] (vQia)f verdy| (varz) | (vein | (vein ) (veoy | (van | (ven | (vos) | (ves)| (vea) | (veh | (vey| (vely | (veo) | (VB1S)| (VB14) | (VBI3)| (VB12) | (VB11)| (VB10)| (VBY) | (VBS) | (VBT) | (VB6) | (VBS) | (VB4) | (VB3)| (VB2)| (VBL} | (VBO)
POSITIONS | 2,9 | 262 %] %% 57 2%] 2% 9% 295%) 2%19%] 28 94] 20 946 | gasy4] 2098| 201 940 239,38 | 237136 | 38934 |33 | P30 | 29,2 | 7 9% | 20U | gD gB| 20| A9 U | 37 96 a3 puh | 3 i3 | g0 | 29 9% | 272¢ 0 23241 2723 | 2030
[(Svl|pe|pp (o [ PpR|PER | BR|DR | DR DR |BR|PE | PR | PR |BR|BR|BR|BR|BR |BR2| B2 |BR|BE |BR|BR |BR2|BR|BR |BR|BR|BR(BR2 BB ) OPERAND CP 3
El E0 | El EO { El B0 { El E0 | E1 B0 | El B0 |F1 @ | E1 & ] El Eo | E1 Eo {F1 B0 | E1 E0 | Et B0 | E1 E0 ([El E0o | B B0 | E1 B0 | El BO | E1 E0 | B B0 | Bt B0 | 1 BO | El EO { E1 B0 | El Eo | El B0 |El EO | El E0 | E| B0 | El E0 {El E0 | E! B0 Sk OPERAND CP 3
FI FO | F1 Fo [|F1 Fo | F1 Fo | F1 Fo | F1 Fo {F1 Fo | F1 Fo | F1 Fo | F1 Po |F1 Fo | F1 Fo | F1 Fo | F1 Po | F1 P0o | Fi Fo | F1 PO | Pt PO {Fi FO | FI FO| FI PO | F1 FO| Fl Po | F1 PO | F1 Fo | Fl Fo | F1 Fo | F1 Fo [ FI FO | F1 FO | FI FO | Fi FO § —BITENABLE
S inp|pr|lpr|pr|eR|BR|BR|BRIBR|(BR|IBR | BR|(ER|PR|(pR|BR|BR|AR|BR|BR|AR|PR|{PR|BR|PR|PR|BR|PR|PBR|AFR|BR|FBF | —BTCARRY
G5 G4 [ GS G4 G5 G4 | G5 G4 | G5 GA| G5 G4| G5 G4 | GS G4 | G5 G4 | GS GA|GS G4 | GS G4 | GS G4 | G5 G4] G5 G4 | GS G4 | G5 G4 | G5 G4 |GS G4 | GS G4 | G5 G4 | G5 GA| G5 GA | GS G4 | G5 G4 | G5 G4 [ G5 G4 | G5 G4 | G5 G4 | G5 G4 | GS G4 | G5 G4 -1 —SUM
GROUF 7| GROUP 6/ GROUP § GROUP 4| GROUP 3| GROUP 2} GROUP 1| GROUP 0§ GROUP 7] GROUP 6] GROUP §| GROUP 4| GROUP 3| GROUP 2| GROUP 1| GROUP 0 JGROUP 7|GROUP 6 [GROUP 5{ GROUP 4|GROUP 3| GROUP 2{ GROUP 1| GROUP 0 fGROUP 7| GROUP 6| GROUP S| GROUP 4| GROUP 3| GROUP 2/ GROUP 1{GROUP 0
T.5. 2027 |Ra R2 RrR2 R2 Rz R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 rR2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 =—SCALAR ADD ENABLE
E F F F ® » © & [F o o @ ® ® © © B © © o o »m © o B ® v [ © B o [© SCALARADO CARRY
L T T
(YH1) SECTION 3 (VHO) SECTION 2 {VG1) SECTION 1 (YGO0) SECTION 0
T boj 16 15 7 B r n ) Y 16 15 “ B ) n 10 n % 5 ] B 2 n 0 n 16 s M B B n 10
115 Ii4 n3 n2 11 1o 109 08 lns n4 n3 n2 ni 1o 109 108 E n4 3 n2 D1 no 9 108 E 14 ns3 n2 i 110 109 108
A1 A5 AS M A3 A2 Al AD A7 A8 AS M A3 A2 Al AD A7 AS AS Y] A3 A2 Al AD A7 AS AS M A3 A2 Al A0 ~—SCALAR ENABLES
Al7 Al6 PN Al4 A1 A2 Al Al0 Al Al6 AlS Ald A3 Al2 Al Al0 Al Al6 AlS Al4 A3 A2 All Al0 AT Al6 AlS Al4 AD AL2 All AlO -—SCALAR CARRY
Al AD Az A2 A21 A2 A2| A2 AN AD A2 AR A21 A21 A20 A20 A AR AR AR A2l A2l A20 A20 A AB A2 AR A21 A2l A20 A20 —CARRY
A26 A25 A2 A26 A2S A24 A26 A2S A2 A26 A25 A24 —ENABLE
lm {Bs IERRE [ B3 | B2 3] |20 87 [Bs BS B4 B3 B2 | Bl Lo
B16 B1S B4 B13 B12 Bl B10 [B? | B6 | BS B4 |n; (B2 [n: BO r— B16 B1S Bl4 B13 B2 | Bl so [B7  [Bs (s 154 B3 (&2 [& BO ~—PROPAGATED GROUP CARRIES
B16 BIS B4 BI3 B12 BIl BIO B16 B1S Bl4 B13 B12 Bl B10 —PROPAGATED GROUP ENABLES
TS. 1017
on R8=0 RS RS RS —R8 = SCALAR SECTION ENABLE
R9=0 R9 [rs [rs —R9=SCALAR SECTION CARRY
. HO HO HO Ho | | —ADDENABLE
5. 3037 H? Hé HS H4 H3 H2 H1 H1 H6 HS Ha H3 H2 H1 H7 H6 HS H4 H3 H2 HI H? H6 HS H4 H3 H2 Hi — PROPAGATED GROUP ENABLES
H17 Hid  HiS Hi4 HI3]  H12 H11 H17 H16 H1S Hi4 H13 H12 H11 H17 HI6|  H1S H14 HI3|  H12 Hil H17 H16 HIS H14 HI3 HI2 HI — PROPAGATED GROUP CARRY
GO —SUBTRACT
16 - SECTION 0 ENABLE j
n7, ns gg‘l’;-szONlENABIE 117, 18] (VG9 - SECTION 0 ENABLE 116 | (VGO) - SECTION 0 ENABLE ~—SECTION ENABLE
15 B0} Vi) SecTION 2EnAMLE Ts, 20| -(VG1)- SECTION § ENABLE 117 [{VG0) - SECTION 0 CARRY
Bi - SECTION 0 CARRY 22 f(vGO) - SECTION 0 CARRY — SECTION CARRY
122] (VG1) - SECTION 1 CARRY 3 {{VG1) - SECTION 1 CARRY
123] -(VHO) - SECTION 2 CARRY oROP
T.S. 42447 K7 X6 3 KS K4 K3 K2 K1 KO K7 K6 KS K+ K3 X2 X1 KO — PROPAGATED SECTION
X17 K16 x1s Xk Xfxan Bfxiz Bl ¥ Kol ®lxis ®fxis Slxie Fxis Plxiz ®xn © ko7 X lxis *|xis Ki4 K13 K12 K11 K17 K16 1S K14 K13 K12 Kil CARRY
|7s.077] R? R6 RS R4 R3 R2 R1 RO R7 R6 RS R4 R3 R2 RI RO R7 R6 RS R4 R3 R2 R] RO R7 R6 RS R4 R3 R2 R RO |7 —SCALAR CARRY
(VC15)| (VC14)| (VC13)} (VCI2)| (VC11)| (VC10){ (VCI) | (VCB) | (VCT | (VC6) | (VCS) | (vC4) | (VvC3) | (VC2) | (VC1) | (vCO) | (VB15)|(VBL4) | (VB13){ (VB12)| (VBL1)| (VB10)| (VB9) | (VB8) | (VB7) | (VB6) | (VB5) | (VB4) | (VB3) | (VB2)| (VBl) (VB0)
G5G4 | G5 G4 | G5G4 | GSG4 | 6564 | G5G4 | 6564 | 6504 | G564 | 65G4 | G564 | G564 | G5G4 | 6564 | G5G4 | G564 | G5 G4 |G5Ga | G5G4 | 65G4 | G5 G4 | G5 G4 | G5G4 | G5Ga | G5G4 | GS G4 | G5 G4 | G5 G4 | G5 G4 | GS G4 | G5 G4 | GS G4 Lol | —SUMCPITS. 2027
nJo fnyo | nmyo{ nyo | o | nyfnse| np|nio || nw ! ny | npo| nie| nie{njp funze {myo | nyo | nye | nyo| niel nmief osryo {nie | srre | yrJo | nJo | e | Jigo | Jijo | 1o —SUMCP3 TS, 4047
E21 B20 | E21 E20 | E21 F20] E21 E20 | B21 E20 | E21 E20 { E21 B20| E21 E20 | E21 E20 | E21 E20 | E21 E20 | E2) E20 | B2t E20| E21 E20( E2i E20 | E21 E20 JE21 E20 {E21 E20 | E21 E20 | E21 E20| E21 E20| E21 E20]| E21 E20| E21 E20 | E21 E20 | E21 E20 [ E21 E20| E21 E20 | E2t E20 | E21 E20| E21 E20( E2) E20 — SCALAR ADD SUM CP 4
E31 EX | E3 E30 | E31 E30| E31 B30 | B31 B30 | E31 E30 | E31 B30 | E3)1 B30 | E31 K30 | B31 ESo | E31 B3¢0 | D1 B0 | B3I B30 | E31 BDo| E3t B30 | B3t E30 |ES1 E30 |E3t E30 | 31 B30 | B31 B30 E31 E30| E31 E30 | ER1 E30| E3t E30 | E31 E30| E3) E30 [ E3]1 E30 | E31 E30| E3) E30 | E31 E30 | E31 E30 | E3 E30 — SCALAR ADD SUM CP §
G7G6 | G166 | G7G6 | G7G6 | G7G6 | G7G6 | G1G6 | G7G6 | G7TG6 | G7G6 | G166 | G1G6 | G71G6 | G1G6 | GTG6 | 6G7G6 | G7G6 | G7G6 | G7G6 | G766 | G1G6 | G1G6 | G7G6 | G7G6 | G7 G6 | G7 G6 | G7 G6 | G7 G6 | GT G6 | G7 G6 | G7 G6 | G7 G6 —SCALAR ADD SUM CP §
T.S. 2027
T.8.3238 ns ns s ns ns ns ns s ns ns ns ns ns ng ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns 118 p— — SCALAR CARRY
H? H6 | H? H6 | M7 H6 | H7 H6 | H7 H6 | H7 H6 | H7 H6 | H7 Hé | M7 He | H7 H6 | H7 He | H7 H6 | H7 H6 | H7 H6 | H7 H6 | H7 H6 | H? H6 | H7 H6 | H? H6 | HY H6 | H7 H6 | H7 Hé | HY Heé | H7 He | H7 H6 | H7 H6 | H7 H6 | H7 H6 | H7 H6 | H7 H6 | H7 H6 [ H7 H6
H13 H12[H13 H12{H13 H12 |13 012 {H13 H12{H13 Hi2|H13 m2[ms Hnz [ |03 Hi2{H03 H12{H03 H12{H13 Hi2{H13 H12{H13 Hi2[H13 H12|H13 H12 [HI3 HI2 |HI3 H12|H13 HI2|H13 H12 [H13 HI2{H13 H12[H13 HI12{H13 H12 |H13 H12{H13 HI2|H13 H12{H13 H12|H13 HI2[H13 H12|HI3 H12{H13 H12
TS A (Ao [sejlan|[s|jselsa s jlsejoac|{asa{os faafasaz|asaziacsa | AAiaaz]asaz{ala Al az [A3A2[A3A2 [ A A2|AIA2[AIA|A A2 AJA2
Bl BOo | Bl BO | B1 Bo | Bt Bo | B1 Bo{ B1 Bo | B1 Bo | B1 Bo [ B! Bo { Bi Bo | B1 Bo | B1 Bo | B1 BO | B1 Bo | Bl Bo [B1 Bo | Bt Bo | B1 Bo | By Bo | Bl Bo | Bl Bo | B Bo | Bt Bo | Bl Bo [Bl BO | Bl BO | B1 Bo | Bt Bo | B1 Bo | Bt BO | Bl Bo | Bl BO
. — FINAL RESULTS
Hardware Trg.
| A-5344D JE.S.

CRAY PROPRIETARY



8y CP3 (Sj) Cp4
262 960,58 556 554552 550,48 546 544 542 240 938 536 534,321,730 ;28,2624 22 120,18 516 514 712,10 508 506 504,02 500 262 260358 556 554952 550,48 146 144 542 540 38 436 534 732|530 423264524 922 120,18, 16 514,512 210 508506 504502 500 (ypg)
263 261259 957 355753 551949 947945943 741 239 237 235933(331 929927225 923 321919917 515713711 209 207 505503 501 263 261 259 357 955953 551949 747 245 943 241 239 937 935933( 31 229927725 223 221919917 91551311 209307 505703 501 (VER)
DI 130 129 128 I7 126 125 I24 I23 I22 I21 120 119 I8 I17 116 |11S I14 I13 112 111 110 109 I08 107 I06 105 Io4 103 102 I01 I0O DB 130 129 I28 I27 126 I25 I24 123 I22 I21 120 119 118 I17 116 {115 I14 I13 112 Iit 110 109 168 07 106 I0S 104 103 J02 101 100 Sﬂlﬂi'gg!;j(&v;lasgc%%&n)
TS /6] A3l A30 A29 A28 A27 A26 A25 A24 A23 A22 A2] A20 A19 A18 AI7 AI6 [AIS Al4 Al3 Al2 All AI0 A0S ACB AO7 AOG A0S AD4 AO3 AO2 ACI AOD
T.S. 0/6] B31 B3 B25 B28 B27 B26 B2S B24 B23 B22 B2l B20 B19 B18 B17 B16 {B1S B14 B13 B12 Bl B10o B09 B08 B07 BOs BOS BO4 B03 BO2 BOl BOO A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A2| A20 AL9 AI8 Al7 AL6 |AIS Al4 A13 A12 All AIO AD9 AGB AOT AOG A0S AG4 AG3 AC2 ACL AO FOTE
C47 C46 C45 C4d4 C43 C42 CAl C40 C39 C38 C37 €36 €35 C34 €33 €32 DL=% |1 |
C47 C46 Ca5 C44 CA3 C42 C41 C40 C39 C38 C37 C36 C35 C34 C33 C32 C31 €30 C29 C28 €27 €26 C25 C24 C23 €22 C21 C20 C19 CI8 C17 C16 DL=64 |1t o©
C47 C46 C45 C44 (43 €42 C41 C40 C39 C38 C37- C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C2i €20 C19 CI8 C17 C16 C15 Cl14 C13 C12 Cl1 C10 Cv9 (08 CO7 C06 COS CO4 C03 C02 CO1 C00 DL=32 |0 1
C47_C46_C45 C44 €43 C42 C41 C40 €39 C38 C37 C36 C35 C34 C33 €32 _C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 €20 C19 CI8 C17 CI6 CI5 Cl4 C13 C12 Cl1 C10 009 C08 C07 C06 COS Co4 03 002 Q01 €00 DL=0 0_0
[ 47 ca6 Cas Ca4 €43 Ca2 C41 CH0 C39 C38 C37 C36 C35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 €20 C19 Cig C17 Ci6 C15 C14 C13 C12 Cl| C10 C09 CO8 CU7 (06 C0S C04 C03 002 CO1L C00__ ALIGNMENT | 3 2
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 D1S Di4 D13 D12 DL=24 |1 1
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 DIS D14 D13 D12 DL=16 |1 ©
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 D19 D18 D17 D16 D15 D14 DI3 Di2 “DL=8 1 0
D47 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 D1S D14 D13 D12 DL=0 6 0
D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35S D34 D33 D 8 8 D15 D14 D13 D12 ALIGNMENT 2T g1
E47 EA6 E4S E44 E43 E42 E41 EA0 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E20 E28 E27 E26 E25 E24 E23 E22 E21 E20 EI9 E18 E17 EI16 E15 DL=6 11
EA7 E46 E4S 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 EIS EI8 E17 E16 EIS DL =4 1 o
E47 EA6 E4S 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 EI9 EI8 EI7 E16 E15 DL=2 o 1
E47 E46 E45 E44 E43 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E2S E24 E23 E22 E21 E20 EI9 E18 E17 El§ ElS DL =0 o 0
|_E47 B46 FAS P44 E43 E42 Ea) E40 E30 E38 E37 E36 E35 E34 E33 E32 E3I E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 EI8 E17_El6 ElS ALIGNMENT _|
R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17 R16 R15 R14 R13 R12 R11 R10 R0 RO8 RO7 R06 RO5 R04 R03 R02 RO1 ROO R32 LEFT DOUBLE SHIFT CONTROL
262 260,58 556 54552 550548 246 744 242 140 38 536 534 232 330 528 326524 522 320518516 514512710 508906 04902 500 (yER) O AT DATA 28 2% | 24 2} 22 2 f:
263 261259 257 255253 751249 947945943 941 939 237 235933 931 9299279259223 221919717 215913911 209 207 205203 201 (VE3) 00 = H4,HO | 00 =T24, 123 | 00=132, 122, 131, 21| ]?r
01=HS,HI | 01=T34 H23 | 1 =T TR, 11, 11] E
10=H2 10=H4T5 | 0=12. 2L 5
NOTE: Shift 1 is done on the inputs to the (VB, VC) options. 11 =H3 11=H24, H23 | 11=132, 122,131, 721] VB
V|C Haroware Trmg.
A-5823A JES.
CRAY Y-MP SCALAR LEFT DOUBLE SHIFT - 0561
- - jk INSTRUCTION (VE) OPTION
HTV-0834 CRAY PROPRIETARY




T.8. 06

T.S. 0%

(Sj) CP3
262 26{) 258 256 254 252 250 248 246 944 942 240 238 236 534 232 730 228 226 224 222 2202182!6 214 212 210 208 206 20§ 202 200
263 961 259 257 255253 751 949 247 245 243 741 539 237 235933931 229927225 223 2219197217 215213711 209907 205203 201
DBl B0 I29 128 127 126 I25 I24 I23 22 I21 I20 119 I8 117 116 |I1S 114 113 112 11 11O 109 108 107 106 105 Io4 103 102 101 100

A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A2] A20 A19 AI8 Al7 Al6 JALS Al4 Al13 Al12 All A10 A09 AG8 AO7 AD6 AOS AG4 A03 AC2 AO1 AOO
B31 B30 B29 B28 B27 B26 B2S B24 B23 B22 B2l B20 BI9 B18 B17 B16 |B15 B14 B13 B12 Bl1 B10 B09 BO8 BO7 BO6 BOS Bo4 BO3 BO2 BOl B0O

C47 C46 C45 C44 C43 C42 C41 C40 C39 C38 €37 C36 (35 C34 C33 C32
C47 C46 C45 C44 C43 C42 C41 €40 C39 C38 C37 €36 C35 C34 C33 C32 €31 C30 C29 C28 €27 C26 C25 C24 C23 €22 €21 C20 C19 CIE Cl17 Cl6
€31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 Ci9 C18 C17 C16 CI5 Cl14 C13 ClI2 C11 Cl0 C09 C08 CO7 €06 COS CO4 CO3 (02 CO1 COO

C15 C14 C13 C12 C11 C10 C09 C08 07 C06 COS CO4 CO3 CO2 01 COO

(Si) Cpr4
262 960 758 556 554 552 550 148 546 244 942 740 538 436 2349321 730 528 526 22 922 920718916 514 512 710 508 506 04 502 500
963 961 259 257 355953 251949 947 945 243 241 239 37 235233] 331 2292271925 223 221219217 315213211 205 207 205703 501

31 B30 29 I28 I27 126 I25 124 I23 I22 121 I20 Ii9 118 I17 116 {115 114 113 112 111 110 109 Jo8 107 106 I05 I04 103 102 IO I0O

A3l A30 A29 A28 A27 A26 A2S A24 A23 A22 A21 A20 AlS Al8 Al7 Al16|AlS Al4 Al13 Al12 All Al0 A0S AO8 AO7 AG6 AD5 A04 A3 AO2 AOI AOO

31 C30 C29 C28 C27 €26 C25 €24 C23 C22 €21 C20 C19 Cl18 €17 C16 C15 Cl4 C13 C12 C11 C10 €09 C08 CO7 €06 CO5 €04 C03 (02 Coi Co0

C15 C14 Ci3 Cl12 C11 C10 C09 C08 €07 C06 €05 Co4 Co3 €02 Cot CO0

(VEQ)
(VE3)

SHIFT DERIVED FROM TWOS
COMPLEMENT OF (Ak)

26,293
DR=96 j1 1

DR =64 1 o

DR=32 |0 1

DR =0 0 0

I C47 C46 CAS C44 C43 C42 C41 CA0 C39 C38 C37 C36 €35 C34 C33 C32 C31 C30 C29 C28 C27 C26 C25 C24 C23 C22 €21 C20 C19 CI8 C17 Cl6

C15 €14 C13 Cl12 C11 C10 C09 C08 CO7 C06 COS Co4 €03 €02 €01 CO0 ALIGNMENT ]

D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28
D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24
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

D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12
D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 Di3 Di2
D19 D18 D17 D16 D15 D14 D13 D12

D15 D14 D13 D12

DR =24 1 1
DR =16 1 ©
DR =8 0 1

DR=0 0_90

D47 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 Di8 D17 DI
I 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 Dié

D15 D14 D13 D12 ALIGNMENT __|

EA7 EA6 EAS E44 EA3 EA2 EAl E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 EI9
E47 E46 E4AS EM EA3 E42 E41 EAO E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 EI9 El8
E47 E46 EAS EA4 EA3 E42 E41 EAO E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17

E47 E46 E4S_EA4 EA3 E42 E41 E4A0 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 Eig8 E17 E16

E18 E17 El6 E1S
E17 E16 E1lS
El6 E15

E15

DR =6 1 1
DR=4 1 0

DR=2 0 1

DR =0 0_0

I E47 E46 E4S FA4 EA3 E42 E41 E40 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E2S5 E24 E23 E22 E21 E20 E19 E18 E17 EI6

E1S ALIGNMENT |

R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17 R16 R15 R14 R13 R12 R11 R10 R09 R08 R07 R06 ROS RO4 R0O3 RO2 ROl ROO
262 260 258 256 254 252 250 248 246 244 242 240 238 236 234 232 230 228 226 224 222 220218216 214 212 210 208 2(5 204 202 200
263 961 259 957 255 253 251 249 247 945 243 241 239 237 935 233 231 229 227 225 28 921219917 215213 211 209 207 205,503 201

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

32 LEFT DOUBLE SHIFT CONTROL
OVERLAP DATA 26 23 24 23 2?2 2!
(VE2)
(VE3) 00 = Hé 00 =T24, 123 | 00=T132,722, 131,721
01=H7 01=H24,H23 | 01=732, 122,131, 121

10=H4,HO | 10=H24,H2 | 10=132, 122,731, 72}
11 =H5H1 | 11 =H24,H23 | 11=132,J22,J31, 121

S—§zo wzouly

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

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

CRAY PROPRIETARY



S
5
SUM SUM SUM OUTPUT
2t 20 GROUP 22 2! 20 GROUP 22 21 20 GROUP PEINEPE RPS B 23 9% g1 o0
(vBo; 2° R2| 10 = A0 D1 | Do | Do,D2 D4 F1  Fo FO, F2 STIED) Jjo K10 RO
21 R3[| 11 = Al
(VB1) 22 R2| 12 = A2 D6, D8, A17 F3 F2 F4,F3, F1 33N 31,22, 54 K12 K11 R2 Rl
23 R3[ I3 = A3 D3| D2 | DI,D3,DS F5 P4 F6 14 13,15, F1 K14 K13 R4 R3
(VB2) 24 R2| 14 = A4
28 R3| 15 = AS D7, D% ¥7 F6 PS J5
(VB3) 2¢ R2{ l6 = A6 D5 | D4
27 R3| 17 = A7
(VB4) 2% R2| 18 = Al0 (VGO)
29 R3| 19 = Al D7 | De
(VB5) 21® R2| no= a1
2" R3| 111 = A13
212 R2| 2= Al D9 8 0 = POPULATION; 026 INSTRUCTION
(VB6) 213 R3 113 = AlS P %PULA’I’ION PARITY; 0261_]1 INS'IRUCI‘IA(I)QII\I)
(VB7) 2 _R2] la= Ale st suM suM OUTPUT Q41 = POPULATION COUNT ONLY
215 R3| 115 = A17 2! 2° GROUP 22 2t 20 GROUP 22 21 90 GROUP 23 22 21 20 23 22 a1 20
(VBg) 2'6 R2| 10 = A0 DI | Do| DO.D2 Ds FI _FO | FO,F2 TRT) ) K10 RO SUM SuM
217 Ril 11 = Al GROUP 25 9% 93 22 o1 90 gGroup 25 2% 23 22 31 20 36 35 g4 23 42 41 40
(VB9) 2% R2| I2 = A2 D6, DB, A17 P3 P2 P4, F3,F1 13 1 11,12, 34 K12 K1l R2 R} wo %0 X0 %0 | o) 7 r16 [ 20
219 R3[| 13 = A3 D3 | p2 | DI.D3,D5 F5 P4 F6 14 F3,FS, F7 K14 K13 R4 R3 W1, W2 x2 X1 X1 X1 il z xo 1 21
(VB10) 22 R2| 14 = A4 W3, Wa, V11 X4 X3 X2, X3 Y4 Yo Q1 2 R I 22
22 R3a| 1S AS D7, D% P?  F6 FS 15 WS, W6, W8 X6 X5 X2-XS Y5 Yl Q41 z R19 § 23
(VBIl) 22 R2| I6 = AS Ds | Ds Ve WL, we | X8 X7 xxx? | Y6 W Q4 o R0 | 2¢
22 R3[ 17 = A7 VG X8 3 Qu 7 ra1 | 25
(VB12) 2* R2| 18 = AlD X4-X7 Y7 o41|zs Rz | 26
23 R3[| 19 = AN D7 | D6
(VB13) 2% R2| no= A1
27 R3] Nl= Al3
(VB14) 22 R2| l12= Al4 DY | D8
22  R3| 113 = AlS
(VB15) 23 _R2|[ li4 = Al6 SUM SUM SUM INPUT POP. . s SUI:I . 0
23 R3| 115 = A1 2! 2% GrOUP 22 21 20 GROUP 22 21 20 GROUP 23 22 21 20 33 22 9] 20 ¢33 32 g1 g0 27 22 21 2° GROUP 24 23 22 21 20 a4 20 GROUP 24 23 22 21 20
(vcoy 232 R2| 10 = A0 D1 | Do | DO,DZ Da Fl Fo| FO.F2 oo 10 K10 RO 153 152 151 s2 Sl SO 50, 55, 510 U1l U10 V4 V3 Vo, V3 w1 WO
23 R3] I o= A} 158 157 156 $7 S6 S5 1. §6. 811 U1l u12 V6 VS V1, V4, V5 w3l w2
(VC1) 2% _R2| 12 = A2 D6, D8, A17 F3 F2 F4, F3, Fl 13 12 31,1234 K12 K11 R2 _R! 163 162 161 $12 SI1 510| S2, 87,812 u1s U Vs V7 V6, V7, V9§ ws w4
23 R3| 13 = A3 D3 | p2| D1..D3.Ds F5 F4 F6 34 F3,FS, F7 K14 K13 R4 R3 155 154 sS4 83 §3, 58,513 U1? Uls vio V9 V8, VIO, V12 | W W6
vc2y  2¥  R2| 14 = a4 DELAYED 160 159 s9 S8 X12,X13 U9 U1 vi2 Vi V2, Vi3 |wWe W8
23 Rra| 15 = as D7.D9Y F7  F6 Fs 35 X10-X14 165 164 S14  S13 $2,59.514 | U2 U220 via V13
(VC3) 23 R2| .16 = A6 D5 | D4 X12 X11 X10 X12 Xil X10% X10 vo vo Vi Vi1
2% R3| 17 = A7 (VHO) X14  Xi3 X14 Xi3 X11 V1 v2 vi
(VC4) 24 R2 18 = Al10 X14 v2 v2
249 R3[| v = AN D7 | D6
(ves) pL R2 110 = Al2
248 R3| 111 = A13
vCe) 2% R2| N2e= Al4 D9 | D8
245 R3[| N3 = AlS
(vCc7y 2% _R2| 14 = Al6 SUM SUM SUM
247 R3| 1S = A7 2! 20 GROUP 22 21 20 GROUP 22 21 20 GROUP 23 22 21 20 2°? 20
(vCc8) 24 R2| 10 = A0 DI | Do} DO, D2 D4 F1  FO Fo, F2 T J0 K10 RO
24 R3[ 11 = Al
(VC9) 2% _R2| 12 = A2 D6, D8, A17 F3 F2 F3, F4, F1 1352 31,32, 04 K12 Kl R2 Rl
2% R3| I3 = A3 D3| p2| D1.D3.Ds FS F4 F6 " F3,F5, F7 K14 Ki3 R4 R3
(vC10) 2% R2| 14 = A4
253 R3| 15 = AS D7,D9 F1  F6 FS 5
(VC11) 2% R2| 16 = A6 DS { D4
285  R3| I7 e A7 (VHI1)
(VC12) 2% R2| I8 = Al0
257 R3] 19 = Al D7 | D6
(vC13) 2%  R2{ No= A2
2%  R3| 111 = Al3
(VC14) 2%  R2| 112= Al4 DY | D8
261 R3[| M3 = AlS
(VC1S) 2% _R2| 114 = Al6 Hardware Tmg.
26 R3] NS = A17 A-5418D JE.S.
HTV-0834 CRAY PROPRIETARY




(VC15) | (VC14) | (VC13)| (VC12) | (VCI1) | (VC10) | (VC9) | (VC8) | (VCT) | (VC6) | (VCS) | (VC4) | (VC3) | (VC2) | (VCI) | (VCO) | (VB1S)| (VB14)| (VB13)| (VB12)| (VB11)| (VB10)] (VB9) | (VB8) | (VB7) | (VB6) | (VBS)| (VB4) | (VB3) | (VB2) | (VB]) | (VBO)
263 282 | 261960 | 2% 958| 957936 ] 235,54 233 992§ 251930 | 249 948 | 247246 | 245 94 | 243 242 | 2419401 239938 | 237236 | 235234 | 233 232 | 931230 | 229 928 | 227 926 225 924 | 923 22| 221 920} 219 718 217 216 215 214 213 2121 911 3101 29 28 97 96 25 24 23 22 21 20
R3 R2f{R3 RO|R3 RZJR3 R2Z|R3 R2}/R3 R2|R3 R2|R3 R2|R3 R2|R3 R2[R3 R2 [R3 R2 {R3 R2 {R3 R2|R3 R2|R3 R2 JR3 R2|R3 R|IRI R/R3 R2/R3 R2J/R? R2|R3 R2|R} R2| R} R2| R} R2| R3 RI?| R} RO|RI RZI|R3 R2|R3 R2| R3 R2
| | (V1) [ (VHO) f V6D ! l (VGO) |
IS5 7 14 16 N3 15 n2WM |1 3B oL N B 10 {nsm n4ae |n3 5 n2e|mB noR|®n Bo|nsw M| nas mulmpB noer|vsn B I ns U N4l |13 B nz djm B nmewr |8 un B I
Al7 A7 Al6 A6 | AIS AS Al4 A4 | A13 A3 A2 A2 | Al1 Al AI0AD | A17 A7 Al6 A6 | A5 AS Al4 A4 | A13 A3 A2 A2 | AIl A1 A10 AO| AI7 A7 A16 A6 | A1S AS Al A4 A13 A3 A12 A2 | ALl Al AI0 AD | Al17 A7 Al6 A6] AIS AS Ald4 A4l Al3 A3 A2 A2 | All Al Al0 AO
Cc3 2 C1 Co C3 2 Ci Cco c3 2 Cl co C3 C2 Cl co 4.BIT
c7 c6 C5 c4 c7 Cé €S C4 c7 c6 CS C4 Cc7 Cé Cs ca GROUP
C13————C13| CI12 c12| Cir cij 1o C10 { C1% c13 | Ci2 c12{ cti ci| cio clo| Ct3 ci3| C12 ci2| cu cii| Cio c1o | C13————cCi13| C12 c12| Cii C11} Cio C10| COUNT
16-BIT COUNT 16-BIT COUNT 16-BIT COUNT 16-BITCOUNT
0o 1 2 3 4 5 6 7 10 1 12 13 K 15 16 17 I0]
[0 2 3 4 5 s710111213141516177ﬂx X X X X X X X=E0
0 1 2 3 4 5 6 7 10 1 2 13 1415 16 17 X X X X X X X=E0 X X X X X X X X=El
o 1 2 3 4 5 6 7 1011 12 13 14 15 16 17 20X X X X X X X X=F X X X X X X X X=El X X X X X X X X=R
X X X X X X X = ED X X X X X X X X=El X X X X X X X x=E X X X X X X X X=B
X X X X X X X X=El X X X X X X X X=m X X X X X X X X=E3 24 27 22 21 20 B4=X
X X X X X X X X=R X X X X X X X X=-B 24 23 22 21 a0 E4=X B4 E3 E2 El _E0
X X X X X X X X=BE 24 23 22 21 20 Bi=X FA B3 R E B H14 HI3 Hi2 HIl HI0
24 23 22 a1 20 EA=X EA B3 B El__E H14 H13 Hi2 HI1 HI0 K14 K13 KI12Kil KI0
E4 E3 E2 El B H14 HI3 HIZHIl HI0 K14 K13 KI2KI1 KI0 R4 R3 R2 Rl RO ]
Hl4 HI3 HI2 HI11 HI0 K14 K13 Ki2KI1l K10 R4 R3 R2 Rl RO |
K14 KI3 K12 K11 K10 IR& R3  R2 R1_ RO |
|JR¢ R3 R2 Rl RO
4
v | i
24 23 22 21 20124 23 22 21 20 {24 23 22 21 20)24 23 22 21 20
165 164 163 162 161[X14X13 X12 X11 X10{160 155 158 157 I1S6| IS5 IS4 IS3 152 IS1
S14[STISTI ST S10) X14[RTT XTI XIT X10)s9 [S8_S7 56 35]s4[53 52 81 80
J— 26 25 2423 22 21 20 EXAMPLE .4
5§20 =X14 165 =404 Us Us U4jU3 U2 Ul UD OF 1-4 BITGROUP
s21 =% = 20g 263} 762{ 561 2“’ 22 | 21| 20
$2 =165 & 208 26 25 24 23 22 31 50 BOOLEAN TERMS [a17] A7 [a16] A6 c3[ Ci| C3
U6 =5205954 = 1004 R22 R21 R20 R19 R18 R17R16 NCLEADINGZERO [1 X 1X | X o 1o Jo
U5 =8205937 + 52085 =403-77s 1 LEADINGZERO |{0¢ 1 Ix Ix 0 0 f1
U4 =5205954+521X14 =203- 373,60 5- 773 2LEADINGZERO [0 Jo 11 |x o 11 lo
3LEADINGZERO |9 [0 fp [ 111
4LEADINGZERO o |o o fo 1 11 {1
Hardware Trng.
(YI- AR) A-5420D Jg%'
CRAY Y-MP SCALAR LEADING ZEROES FLOW CHART
HTV-0834
CRAY PROPRIETARY



(VD) VECTOR CONTROL VO - V7 VECTOR REGISTER 0 - 7 ) PR (HA)
. vs) 6 .56 ,31 ,2% 0
(]Gv PAIR REQUIRED 176, 17_,@_. - Q% -27°.2%.2%, Vi w | viormanp .22
(JC n GO READ/WRITE SEQUEN @__ I~ . ) (@55.248 223 316 Vi
(JCyLm COREAD/WRITE SEQL%_ 17.R3 READ (VS) @%7.2% 915 98, i Si/Ni | v
"\ DESIGNATORS Yo
(B, VS) ) vs) 39 432 47 o0 7
Vn GO WRITE/RELEASE Q7-2°°2"-27)
(JFy —2. 2>+ GOBYPASS r‘—@% ,
(F) Vm GO WRITE/RELEASE = 16, R ikDSDRZES'Sx 0 VJ\:‘_W
N 292°2°2°2 3
MEMORY CONFLICT 176, 177 Vm, Vn EVEN/ODD ADDRESS V -REGISTER
YTy 120, 21 R
| ML AL o Vim, Vn GO READ EVEN/ODD Qs D [READEVEN 0 ENTER
. SCALAR REFERENCE — e IDw L5530 [READODD | | __ VEU
O ASTER CLEAK ~Co> Vm, Vn EVEN/ODD ADDRESS —— (G5 - 3-»] |[YRITEEVEN YPPER LORER ¢
(JF) 132 Vm, Vo GO WRITE EVEN/ODD — @D WRITE ODD b
ADDRESS ' ki READ| (RO IH>EERM 7
= VL| gr75 3, RELEASE Vi e - DATA
VECTOR CONTROL 3 > DATA 3 . O
N.N+1 Ris, 3)CODATA Vi EVEN ouT | S¢ |
N (JE YL YEy WRITE S7
V0. V7 WRITE — o _ oDD UPPER | LOWER]
Vi RESULTS / DESTINATION DATA HELD ooD | opD VECTOR OPERAND
SCAL AR REGISTER
(YQr+| MEMORY PORT A 77 1IPPER_
(YQ)+{ MEMORY PORT B (VA) 2%.2°) @%9-22) 27209 —
(R-) #{ FLOATING RECIPROCAL | FUNCTIONAL UNIT RESULTS o VO DATA ’- BY (VB) 2%-27)
(F-) | FLOATING ADD VIDATA ) WRITE DATA DATA Vo
(M-) > FLOATING MULTIPLY 121110, GO (VA AT Ko 3D E FANOUT ) Vilw Vj/5jor Vk
(VB, VC. VG. VH) # VECTOR ADD (JAJC - V§)——— N@ > m ViDATA %; _OPERAND DESTINATIONS _
(VE)~»} VECTOR SHIFT SELBCT YIDATA RELEASE V. Ve MEMORY PORTC V/S/T |4 (YC, YD)
(VB. VC. VI~ VECTOR LOGICALZNDEA (FORCED 0) SELECT FOR INDEX. Gy VEDATA X v || FLoaTNG RECIROCAL V/S | (R-)
ATA GO DATA V, »> o] FLOATING ADD V/§ > (F-
(VB, VCy-#| VECTOR LOG 2 0D, Ve —Ta> b3 v RLOATING - _.$3)
(VB. VCr# Sjto Vs I— VRO 1k piih V] ATING MULTIPLY V/S
(G- VS) 2 VECTOR ADD > (VG, VH, VA)
aD0) Vk OPERAND 2*! -2° ) | VECTOR smiFr = (VE)
4 CP DELAYED PORT C REF. RELEASE EXCHANGE CP2VFUGS (D - VSt ENTER VECTOR LOGICAL > (VA, VF)
(JFO) Q> + (HO) ! ’ VEU Vj/S;OPERAND 2% -2°)
(y1,-EXCHANGE WRITE CONFLICT @ EXCHANGE : . EXCHANGE SEQUENCE , (v ) 5 172 . VECTOR LOGICAL 2 -+ (VA)
(JAJBID HB) A5 LIETCHQUIET ey REQUEST NOT 000, 004, 000 + 004 ST ’_5“] GATHER/SCATTER Vk S5 OPERAND (VE, VA, HR. I5)
s e WAIT EXCHANGE - ' L LP.2NOTP.1P.2 * (HED) Ly [ GATHERSCATTER W (YL YD)
(HC) D m_ -LP.2, LPe2
' TEST & SET HOLDING =] X231 -3 + (HFD) 10, 11, 12, SFU, 076 N I om s HA)
oo) 138 ISSUE UG- Vs) 1z - 58> [ T
- PORTS A, B, C EMPTY + (J-, H-) — SELECT T
(YM, YNy RS (VA) VRU
RELEASE FR, FA, FM, VA, VS, VL CONFLICTS TR VECTOR OPERAND
(0 RELEASE MEMORY PO e M G D YRANO VUGS SCALAR REGISTER
(YEO) YFORTA.B, C s~ 7m> MEMORY PORT A, B, C [ =010 aH AR) CLORIR
SUBSECTION CONFLICT A, C N 176 - 177, SCALAR HOLDY _‘\st/ * (
(YK MASTER CLEAR @ - HOLD 003, 073 \ Ve 57 ENTER DATA STACK (A, S), SF.LECTAL C. OED) @ GOS/VDATAFR. FA. FM - (VH.HI)
(JFO; - —Q%y 002 (31 - 7) (YC, YD) 5’7‘ VARIOUS INSTRUCT CONTROLS >
BDM. ESVL B/T, G/S, SCALAR . Bs-aD R22 (VE. VH. VF)
’kavj 33, 50— ’—*(‘!-) ‘é"ﬁ” @RE.EASEFR.NPOP FA. FM. VA VS VL - D)
SY FOR POP. : L _ ) .
(JFD) T RES JFv K19 2)-GOFORT ABC SREAD . (v o FRBUSY FOR VPO
PORT ABC L bR 0. 003/040. 041, 175073, 146, 147071, 175073 REL. * (ID)
i ., -» (VF} Vi - 2 RELEASE VFU
: T2 SCALAR FR. FA, FM, VL i —
(HDO, NIP ghik
> COFRFAFMVAVS VL /v 1t vE VG.VH) lﬁ, = —
Mo, 3 FUNCTIONAL UNIT ISSUE _—{&13)—ALTERRATE FUNCTION o8 JQ)L@ = | DEAY GO WRITE V0. V7
R (JFO) 30 43 ~i)_GODATA VEU o1 & D)
(JCO) r_@ | GO READ/WRITE SEQUENCE VO Vg, 1 VFU SELECTS gt C T
PAIR REQUIRED 3 ,24140 —is 2D+ . v, PORT Bi, GO READ, REL., READ V VOV 7
GO (VA OPTION (VD) 282222 = ADDRESS (YN. YOy 11D+
o (VA) —» (VS - VA) _ REGISTER TIMING| ' PORT A;, GOREAD, REL READ V ot 5 9
NOT GO WRITE (VNI 0000 =PORTA i (YN, YO 19 DAT I
RELEASE Vi, vsi2-HGo || e Vs FUNCTIONAL GO WRITE INDEX (175) P
(VD) —(20- 1D T | - SCALAR REFERENCE 076077 1y HE) = . C VST UNIT TIMING 3
(Fo) RELEASEV 0.7 — D lvviw @@ g e Nt e 0 01 0 = FLOATING RECIPROCAL
! =" VQUET - (D) 001 1 = FLOATING ADD RELEASEViO-7 (VD IC)
MASTER CLEAR CONFLICTS ISSUE - ‘
(Fo s e G- Vv Vs OF. BES. ) > (- H) 010 0 = FLOATING MULTIPLY 2 CPDELAY (GO VFU, Vi, ALT) @ VFLC Q’%C'%_,
(HO) MAIT EXCHANGE & RS, 757y TEST & SET UD.H 010 1= VECTOR ADD A Ry
ENTER EXCHANGE CLN " 1&sT -HO) i (o0 DTUMCEXSEQ. o (7 4., Y,
0Q Oy SRBOLD ) & SET > Q) 0110 = VECTOR SHIFT 1 CPDELAYS -
S e D+ KRas- 2D
EXTERNAL CPU SR REQUEST m * F/‘mSR REQUEST. SR CONTROL 0Q 0111 = VECTORLOGICAL
GO TEST & SET SHARED o
aQ @ »! REGISTER H 27 SR REQUEST (EXT) (CPU) 1000 = SELECTVL? VECTOR WRITE TIMING
SRQ/SRPG 023/R0. 001414, 001410 Y
1.32 > (I5) 1001=S5j PORT C REFERENCE CP § - CP 11 Hardware Tmg.
VECTOR REGISTER ISSUE A-6315D JE.S.
HTV-0834

CRAY PROPRIETARY



‘ 7
. ' VFU SELECTS (VS73) (283 .2% 931 524,
i S5 48 23 16
232721 20 DATA READY V0- V7 ML 2_-2 2 -2 )
47 40 15 8
0000 =PORTA D% (VST1) (2”.:32,27-20,
i 0001 =PORTB,C V/S/T Q41D VECTOR CONTROL V6, V7 (VS70) 27°-2",2 -2
00 10 = FLOATING RECIPROCAL, SLTOR /]
0011 = FLOATING ADD (vD2) (VS63) (2%.2% 23,4,
! 0100 = FLOATING MULTIPLY VECTOR CONTROL V4, V5 (VS62) 2%.24 22,308, VCI5, | 63 e TEST
27°.2%) 73 S0=0 , 80 SIGN HA)
0101 = VECTOR ADD 47 40 515 o8 @ -
- VD) VECTOR CONTROL V2, V3 s @22 20 [veis e e
0110 = VECTOR SHIFT Voo, ¥ 25 2720, .
‘ 0111 = VECTORLOGICAL VECTOR REGISTERS JNC“) (259 258, Vk OPERAND (2% - 2%2 )
1000 = SELECT VL2 63 % 531,524 l(vcu; 57 .86
S53 . .
l‘ 1001 =3§ V5% g -2 .2 -2 _/ a1 i Sj/Vj OPERAND @%* - 2% )
| vss2) (25324 22306, Ve s s /
| (Vss)) (247.2% 215,28, VC10, .53 %2 /
— -2 @%,2%, 1
(VDO VECTOR CONTROL V0, V1 (VS50) 2¥.2% 27,0, Fvcg, o5 %) / AL
. VECTOR TER 4 i
(3¢ ZAIRREQUIRED 176, 177 g@———T READ P S T [vee . os, / il
(1Cy YN GO READ / WRITE SEQUEN @D [ _VNREADWL . (VS43) (2°°-27°,27-2% / = ,“
(3¢, YM.G0 READ | WRITE SEQUENCE 75, $—+ VNREAD ADDRS 737 DATA READY vs42) PERCRERIS — foven o4 5%, // 1
. B 44
N & /j DESIGNATORS s ¢ VMREADVL RE GODATAVik (VS41) 24T 40 15 53, / [ vee @* 2 ) s
(JB - VS) ®—o VI READ ADDRS T35 . UE, Y1 YE) { .
VN GO WRITE / RELEASE S, _ . 5 lNCSJ 43 42 /
o —(z2- 1) = ADDRS= Vil ey RELEASEVIK o o Vsa) @¥.2% 57 40, @ 24, |
oF) YMGO WRITE/RELEASE oy T ReW = VECTOR REGISTER 3 Jovea  per 40, / /
MORY CONFLICT 176, 177 ADD - -
o= % D>+ g—afvM WRITE ADDE READ VM, VN EVEN/ ODD ADDRESS (V533) (252, 2% 231 24, |/ Jovesy % 53, / /
| VL/AK - |
HE) Py —— —(f2s 3D J READ VM, VN GO READ EVEN /ODD P PERCRERT l“"m 27 2% / ](Vms; ¥ 2%
(), SCALAR (o) #{ SCALAR R/W WRITE VM, VN EVEN / ODD ADDRESS 47,40 515 .8 LIS ] = (VB14)
MATER QLEAR (B WRITE EVEN/ODB b 2 -2 02 2 VoL @ 2*) 2,23
(JF) 132 VECTOR CONTROL VM, VN GO WRITE /O .
(V530 @®.2237.29, Voo (g3 o3 /| H [(vnn) @l 22,
v :
VECTOR REGISTER 2 v |
(VS23) (283.236 231 224, / / - Vk I{VBIZ) 2B 224,
(VS22) (3528 28316, - 03 k2 sjmj/ i l(vmn 2?12, /
Vv - .
(vs21) @V .29 21528, v ' (VB10)
% .32 .7 .0 v ] (231 420,
(VS20) @¥.2727.2°% l(vnm —
‘ CPiIk j+1,j/i Vj/Vk 1 -
; VECTOR REGISTER 1 A @7 2%
; (VS13) @%.2% 231 24, (JG- VS) 1 JM;g, @V 216,
| CP2 VFU ENTER
| Vi RESULTS / DESTINATION vs12) (255_248 223316, |}/ Vs, VFU Jmm 2! 214,
i (YQ»] MEMORY PORT A - (VS1l) (247290 915 48, v 50 iNBG) @l 212, /
(YQi»{ MEMORY PORT B VNT (V510 PENFEIPEIPTN I(VBS) PTIPTN
(R-) =] FLOATING RECIPROCAL (VAT) a1 28 |(VAIS & VN rl:t R - .
(F-) ~#] FLOATING ADD @ -2 ) 220 w |/ VECTOR REGISTER 0 : : : T2 [B4 29 o8, /
(M-) ={ FLOATING MULTIPLY (VA6} (VA14) Y 1 .V /
7 s VS3) 63_,5% 31 524 UG- Vs) s7 (VB3) 7 .6 /
(VB.VC.VG.VH1— VECTOR ADD | ¥ 2% 2% -2%, @>-27 .27 2%, |/ VECTOR OPERATD | 2’ 2%
(VE;~»{ VECTOR SHIFT l(v.xsx 5 2 l(vma; 5 0 (vs2) @%.2% 2B 3, SCALARREGISTER | [(VBD 55 54
(VB.VC.VF;~#] VECTOR LOGICAL/INDEN -2 @ -2 Vs1) 47,4 15 .8 LIPPER. [vBL, o3 L2 / B
(VB.VC)—»d VECTOR LOG 2 I(VAA) 5 16 ‘(vmz) o 2% -2%,27-2%) ] ‘l 2 ) / 1
(VB.VC);~%{ 510 Vi 27 -27) 277 -2 (VS0) (2¥ .93 47 40, {VBO) 2'.,2%)
|NA3' 1512 |'W““ 0y B v v NN T j
Q- .27 2" -27 = g4'a3aTal 50 / Vi« Vj/5)or Vk
VA2 0 [(VAIO) . o YM READEVEN ODD ADDRESS _ 1773, i’ V_REGISTER — v N OPERAND DESTINATIONS
27-2 ) (2°°-27) - ™ VEN/ ODD READ EVEN 0 o n MEMORYPORT € V/S/T | (YC,YD)
e — READ EVEN/ (5,13~ [READ 0DD Yo V7 OPERAND Vi / FLOATING RECIPROCAL V78 1 (R -
Q2% ¥ 2%, || VM WRITE EVEN / ODD ADDRESS WRITE EVEN UPPER [LOWER (> i (oo D) ve / L FLOATING ADD V/5 - (R
(VAD) (VAS) YM WRITE EVEN/ODD 03,13 LFRTEODD CPINjo i prrey i FLOATINGMULTIPLY V/s | (M)
(23.29) | 235,232, - 7 READ [IG-VS) i VECTOR ADD Lo (VG, VA, VF)
‘ FUNCTIONAL ‘ - DATA 1 oUT — vk OPERAND 2 - F VECTOR SHIFT = (VE)
! UNIT RESULTS M TERM YODATA EVEN CP2VFL ENTER VECTOR LOGICAL > (VA VP)
¢ TERM Vi DATA V0. V7 WRITE DATA WRITE 0D-vs)ER (G " ) -
1 ENTER = 2 VIDATA| fR2-3 @“’ or 9D ”3,’;5" LS;‘.? YA S0 vi/si OPERAND @ - 2°) " vEcTOR LOGICAL 2 = (VA)
| OALIC- 35) J2.11.10.GO (VA) qih o V0. Ve V3IDATA] HELD T ] Si) OPERAND > (VE, VA. HR. JS]
NULSED S SELECT V3 DATA u3 INT 75| | GATHERASCATTER Vi
VS DATA y TESTPO Y -l GATHER/SCATTER VK -1, Y3)
(nyvm% VsFLY? I UEhAaTAl @®-2%) g7.29 (Rao- ) MVA) £ S0 0TEST
(FORCED 1 ON SELECT FOR INDEX SELECT V7 DATA © M@. FANOUT i 10,11, 12, SFU + j, 076 ‘ 5 T au\)
VA2 VAIS) L WRITE DATA BYPAS H (G- VS) == (s 3wl 5 Tsr
@ FANOUT / (D - vs)~SATHERSCATTER__(7 o]  VECTOR OPERAND
SCALAR REGISTER
L0 Hardwere Tmg.
1 A-5211C J.ES,
i

HTV-0834

CRAY Y-MP VECTOR REGISTER BLOCK DIAGRAM
PART 11

CRAY PROPRIETARY



vVC15| (veig| (ver1y)| (vei1z ] (veiny| (veim| (veo) vcy § ven | vee) ) ves | (veq | vey | vea | ver) | veoy | (VBLIS)| (VB14)| (VB13)| (VB12) | (VBI)| (VBIO)| (VBY) | (VBS) | (VBT | (VB6) (VBS) | (VB4) | (VB3) | (VB2) | (VB1) | (VBO)
e— Pl I L P UL R 23 g0, e, a7 a4 Las,u| a0 ek LW 23, M pmyn] oy | 29,2 27 28] G2, | g, 2] ,u, ] L1918 517,16 215514 215120 J11,100 S 9,8 J7,6] 55 4] 53,2 51,0
- Rt RO JR1 Ro |R1 RO [RI RO |R1 RO {RI RO Rl RO JRI RO JR1 RO |RI RO |RI RO JR1 RO JRI RO |R1 RO JR1 Ro [R1 Ro |[R1 RO {R1 RO |R1 RO [R1 RO |R1 Ro |[R1 RO |R1 RO [R1 RO |R1 RO |Rl RO [R1 RO JR1 RO |R1 RO |[RI RO [R1 RO — §j OPERAND
M59 MS8[MS9 M58{M59 MS8| M59 MS8{MS9 Ms8[M59 Mss :4159 528 M59 M58 M9 MsgiMmse Mss[Mso MsaiMSe Mss|MSo Msa|Mss MSs| Mso Msslmse Mss[Mse Mss|MSe MS8|MS9 MSgIMS9 M58 [M59 M58 [MS9 MS8|M59 M58 |MS9 M58 [MS9 MS8|MS9 MS8 |M59 MS8|MSS M58|MS9 MS8|MS9 M58|M59 MS8|MS9 M58 = §j SELECTED
N51 NSO IN51 NS0 |NS1 N50|NS1 NSO [NS1 NSO IN51 N50 |Ns1 N50{N51 N50 [NS1 NS0 [NS1 NS0 [NS1 N50 |N51 N50 [N51 N50 {NSt NS5O |NS1 NSO|NS1 NSO §NS1 N50 IN51 NSO|NS1 N50INS1 N50 |N51 N50 |[NSI NSO [NS] NS0 {NS5! N50 NSI N50[NS1 N50 NS NSO INS1 NS5O |N5! NS0 |NS51 NS0 [NS1 N50|NS1 Nso “— Vx VECTOR ADD
N53 N52 [N53 N52|NS53 N52|N53 N52 {N53 N52 [N53 NS2|NS3 NS2[NS3 Ns2 |NS3 N52 [Ns3 N52 [NS3 N52 [N53 NSz [N53 Ns2 [Ns3 Ns2 |NS3 NS2|Ns3 Ns2 [NS3 N52 INS3 NS2 [N53 NS2|NS3 N52 [NS3 NS2 INS3 N52 |NS3 NS2|NS3 NS2 INS3 NS52INS3 N52 [NS3 N52 |[N5S3 N52 |N53 N52 |[NS3 N52 |N53 N52 [NS3 NS2 = 5j (1{LD) OR Vj VECTOR ADD
K57 K57 |K57 K57 |K57 K57[KS7 K57 [KS7 KS7 [KS7 K57|KS7 K57| K57 K57[K57 K57 |K57 K57 [K57 K57 |K57 K57 [K57 K57 |K57 K57 | K57 K57|K57 K57 [K57 K57 [KS7 K57 K57 KS7|KS7 K57 [KS7 K57 |K57 K57| K57 K57 K57 K57 JKS7 K57[KS7 K57 [K57 K57 {K57 K57 K57 KS7|KS7 K57 |KS7 KS7 K57 K57 = SUH 'RACT
P51 P50 [PS1 P50 [ps1 Pso [PS1 PSO |Psi Pso | P51 P50 |P51 PSo |PS1 P50 |pst pso |ps: pso |PS1 Pso |psi pso |Psi pso |pst pso | PS1 PS5O [psi Pso |Pst Pso (P51 P50 |PS1 P50 |ps1 pso |psi pso [P51 P50 |psi pso |P5S1 PSO P51 P50 [PS1 P50 |P51 P50 | P51 P50 |PS1 P50 | P51 PSO |PSt PSO |PS1 P30 = BIT iNABLE
P53 P52 |PS3 P52 (P53 P52 |PS3 P52 [Ps3 Ps2 | P53 PS2 [P53 P52 {PS3 P52 P53 PS2 |ps3 ps2 |P53 Ps2 (P53 Ps2 |Ps3 Psz [Ps3 ps2 | PS3 PS2 |ps3 ps2 |ps3 Ps2 |Ps3 P52 |P53 PS2 [ps3 ps2 |ps3y ps2 |P53 P52 |ps3 psa |PS3 PS2 [PS3 P52 |P53 P52 [PS3 P52 | P53 P52 | P53 P52 | PS3 PS2 |PS3 P52 | P53 PS2 — BIT CARRY
R19 RI8 [R19 R18 |R19 R18|R19 R18 | R19 R18 |R19 R18 |R19 Ri8 |R19 R18 JR19 R18 [R19 Ri18 |R19 Ri8 |R19 R18 [R19 R18 |R19 Ris | RIS R18|R19 R18 §R19 R18 {R19 R18 |R19 RIS JR19 R18 |R19 R18 |R19 RIS {R19 R18 JR19 RI8 IR19 RI8[R19 RI8 [R19 R18 [R19 R18[R19 Ri8 |RI9 RI8 |R19 RIS [RIS RIS [~ | - VECIOR-ADDSUM
0 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20 R20  [r20 R20 0 R20 R20 R20 R20 R20 R20 R20 ~~ GROUP ENABLE
R21 [nzx R21 I}ux R21 IRZI R21 lnzx lrm Im IRZI llu: R21 R2t llux Ixzx lnzx IR21 I:ul R21 |1ux |1u1 |ll21 R21 R21 R21 |n21 R21 R21 |xu1 ]lun -4 — GKOUP CARRY
SECTION 3 ON 2 SECTION 1 SECTION 0
M VHO ' Vel 1 Bs 124  rx] »2 ved Bo n
B3I o raj 28 R7 s s 124 B1 Bo B9 s 7 6 ns R4 Bs 124 3 > 21 20 ns 18 21 9 ns =~ GROUP ENABLE
<7 ]ns ]m B |BS | B34 133 B2 | B9y DS |131 B6 |135 I D4 ]m B2 I B3 |n2 ]m 30 | | 1] 28 127 [nﬁ | Dy |32 Bl 129 | ns | 7 | R6 — GROUP CARRY
7 LS L3 L1 Lo %) LS h 3 L1 Lo L7 LS L3 L1 LO L? LS L3 L Lo - VECTOR ENABLE
L13 L13 L12 L12 L1 L1 L1o L10 Luﬂ L13 L12 L12 L1 L1l L10 LIO ny L3 L12 L12 L11 L1 L10 L10 Li3] L3 L12 L2 L1l L1}y L10 Lo — VECTOR CARRY
L16 L1S L14 L16 L1§ L14 L16 L15 L14 L16 L15 L14 ~ VECTOR ENABLE
M13 M2 M1 MO M13 M2 Mi Mo Im: M2 Ml MO MI13 M2 Ml MO " —PROP. GROUP CARRY
MI12 Ml M10 Mi2 IM11 M10 Mi12 M1l M10 Mi2 M1l MI10 == PROP. GROUP ENABLE
N2 N1 No N2 N1 NO N2 N1 NO N2 N1 No — DELAY CARRY
N12 N1l N10 Ni2 N11 N10 N12 N11 N10 N12 N1l N10 =~ DELAY ENABLE
(o] o1 02 o1 o o1 00
RI4 =0 oo R14 0z o1 o Rl4 oo R4 — DELAY CARRY
|ms =0 R15 R15 R1S = SECTION ENABLE
- (VG 0) SECTION 0 ENABLE M1 | - (VG 0) SBCTION 0 ENABLE B4 | - (VG 0) SECTION 0 ENABLE = SECTION CARRY
#1 | -(VG1) SECTION 1 ENABLE K2 | - (VG 1) SECTION | ENABLE Bs - (VG 0) SECTION 0 CARRY
M2 | -(VHO) SECTION 2ENABLE 144 - (VG 0) SECTION 0 CARRY
M43 - (VG 0) SECTION 0 CARRY . MS - (VG 1) SECTION 1 CARRY
M4 - (VG 1) SECTION 1 CARRY Q@ — SUBTRACT
145 - (VH 0) SECTION 2 CARRY
I 1
P P2 P1 PO P3 P2 P1 PO P P2 Pl PO P3 P2 P1 PO — PROP. SECTION CARRY
R13 R12 Rl R10 R13 R12 R11 RI10 R13 RI12] Rl RI10 R13 R12 R11 R10 — VECTOR CARRY
(VA 15) (VA 14) (VA 13) (VA 12) (VA 11) (VA 10) (VA9) (VAS) (VAT (VA6) (YAS) (VA4) (VA3) (VA2) (VA1) (VA0)
4 124 24 4 n4 124 R4 24 4 P4 R4 24 4 4 4 4  d
23 B2 21 RO I2 21 20 (23 I2 PRI 12023 22 21 RO |23 D2 1 120 |23 22 Bt 20 |3 P2 D 20| 123 D22 21 RO J 123 2 1 20 | 23 B2 I21 120 R2 21 20|23 22 21 R0JI23 I2 PRI R0| I8 2 I 20| I3 122 21 20| I3 I2 121 20 fe | — INPUTS FROM (VB, VC)
A4 Al A4 Ad Ad A4 Ad Ad Ad A M A4 A4 A4 Ad M — CARRY CP 6
Al A2 Al AD |A3 A2 Al A0 |A3 A2 Al A0 {A3 A2 Al A0 A3 A2 Al A0 [A3 A2 Al A0 {A3 A2 Al A0 | A3 A2 Al A0 | A3 A2 Al A0 [ A3 A2 Al A0 | A3 A2 Al AD | A3 A2 A1 A0 J A3 A2 AI A0 | A3 A2 Al A0 | A3 A2 Al AO| A3 A2 Al A0 —SUMCP6
Bl BO Bl BO Bt B0 Bl B0 Bl BO Bl B0 Bl BO Bl PO Bl BO B! BO Bl BO Bl B0 Bl BO B! BO Bl B0 Bl BO = PROP. GROUP SUM
A8 A7 A6 A5 | A8 A7 A6 AS |A8 A7 A6 AS | A8 A7 A6 A5 JAS AT A6 AS |A8 A7 A6 AS | A% A7 A6 AS | A8 A7 A5 AS J A8 A7 A5 AS | AB AT A6 AS| A8 A7 A6 AS | A8 AT A6 AS | A8 AT A6 AS | AB AT A6 AS| A8 A7 A6 AS| A8 A7 A6 AS] | ~PROP.GROUPSUMCP 7
B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 B3 B2 — GROUP ENABLE
)11 s s ns ns RS Bs RS 25 25 2§ RS s RS |71} ns — GROUP CARRY (FROM VG,
G Q2 CCfC C2ClC I3 QClo|s c2ac o 2QCo|[Gagao|caeaaco|ldeacaolf 2co|c 2ot 2Co|a 2o 2 aolcaG 2aofc 2coc|ca acacacd ~ FINAL RESULT
Haroware Tmg.
A58148 JES.

CRAY Y-MP VECTOR ADD FLOW CHART

HTV-0834 _ CRAY PROPRIETARY



Vj ELEMENT CP3

ViELEMENT CP4

262 260258 256 254 252 250248 246 244 242 240 238 236 234 232 230 228226224 222 2202182]6 214 2l2 2]0 2(3 206 2(” 202 200 262 260258 256 254 252 250248 246 244 242 240 238 236 234 232 230 228226224 222 2202|8216 214 212 210 zm 206 204 202 200 (VED)
263 261 259 257 255253 251 249 247945 243 241 239 237 235933(931 929927225 223 221219217 2159213211 209 207 205203 201 263 261 959 257 255953 251 249 247 245 243 241 239 237 2359331231 929 227225 723 221219217 215913211 209 207 905203 701 (VED)
Bi 130 129 D8 127 126 D25 I24 I23 122 121 120 119 T18 N7 16 |15 114 113 112 111 110 109 108 107 106 fos 104 103 102 11 100 D1 130 D29 128 D7 6 25 24 123 122 121 120 119 118 N7 16 IS T4 113 112 [1 110 109 108 107 106 105 104 103 102 101 100  SHIFT DERIVED FROM (Ak)
TS 0] A31 A30 A29 A28 AZ7 A26 A25 A24 A23 A22 A21 A20 AlS A18 Al7 A6 [AIS Al4 A13 A2 All A10 ACY AGE AOT AOG A0S AO4 A03 AO2 AOL AOD FIELD OF INSTRUCTION
T.S. 06| B31 B30 B29 B28 B27 B26 B2S B24 B23 B22 B21 B20 B19 Bis B17 BI6 |BIS B4 BI3 Bi2 Bll B1o Bos B0 BO7 B0 BOS BO4 B03 BO2 BO1 BOO  A31 A30 A29 A28 A7 A26 A25 A24 A23 A22 A21 A20 A9 A18 A17 Al6 |A1S Al4 A13 AI2 All AID A09 AGE AQT AOG AOS AGH AD3 A2 A0l AOO Y
€47 C46 C45 C44 C43 C42 CAL C40 €39 C38 C37 C36 C35 C34 C33 C32 DL=9%6 [1 1
C47 C46 C45 C44 C43 C42 CA1 CAO €39 C38 C37 C36 C35 €34 €33 (32 C31 C30 €29 C28 C27 €26 €25 C24 C23 €22 C21 C0CI9 C18 C17 C16  DL=64 |1 ©
C47 C46 C45 C44 C43 C42 CA1 C40 C39 C38 C37 €36 C35 C34 C33 €32 C31 C30 C29 C28 €27 €26 €25 C24 €23 C22 C21 C20 CI9 CI8 CI17 C16 C15 Cl4 CI3 CI2 C11 Clo €09 C08 CU7 €06 €05 O €03 C02 CO1 €00 DL-32 |0 1
C47 C46 C45 €44 C43 C42 €41 C40 €39 C38 €37 C36 C35 C €33 C32 (31 C30 €29 €28 C27 C26 €25 C24 CB C22 C21 C0 CI9 CI8 CI7 €16 C15 C14 €13 C12 C11 C10 €09 CO8 CO7 C06 €05 CO4 03 C02 €0t €00 pL=¢c {0 o
a7 ca6 cas 14 ca3 €42 a1 Ca0 39 C38_C37 €36 C35 Caa C33 C32_C31 C30 C29 C28 21 C26 C25 C24 C23 €22 C21 C20 C19 CI18 CI7 Cl6____C1S Cl4 C13 Cl2 Cl1 C10 C09 CV8 007 C06 C0S 04 C03 C02 CO1 C00__ ALIGNMENT _| -
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 DI$ D18 D17 D16 D15 D14 D13 D12 pL=2¢ [T 1
D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D7 D26 D25 D24 D23 D22 D21 D20 DIS D18 DI7 D16 DIS D14 D13 D12 pL=16 |1 o
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 DIS D14 D13 D12 pL=8 [1 o
D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35 DM D33 D32 D31 D30 D29 D28 D7 D26 D25 D24 D23 D22 D21 D20 D19 D18 DI7 D16 DIS D14 DI3 D12 pL=0_Jo o
(D47 D46 D45 D44 D43 D42 D41 Da0 D9 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D0 DI9 DI DIT D16 DISDI4 DI3 D12 ALIGNMENT | 27 o0
EA7 E46 E45 FA4 EA3 E42 E41 E40 E39 E38 E37 E36 E35 E34 E3) E32 E31 E30 E29 E28 E27 E26 E2S B4 E23 E22 E21 E20 EI9 Eig E17 EI6 E1S pL=6 |1 1
E47 E46 E4S EA4 E43 E42 E41 EA0 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 EI8 EI7 EI6 EIS pL=4 |1 o
EA7 EA6 E4S E44 EA3 EA2 EA1 E40 E39 E38 E37 E36 E3s E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17  EI6 EIS pL=2 [0 1
E47 EA6 FAS E44 F43 E42 EA1_E40 E39 E38 EY1 E36 E35 EM E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17 EI6 Els pL=0 [o o
[E47 B46 BAS a4 B43 E42 BAL B40 B30 E38 E37 E36 E35 E E33 E32 E31 B30 E29 E28 E27 E26 E325 E24 E23 E22 E21 E20 EI9 EI8 E7 EI ElS __ ALIGNMENT |
R31 R30 R29 R28 RZ7 R26 R2S R2¢ R23 R22 R21 R20 R19 RI8 R17 R16 RIS R14 RI3 Ri2 R11 R10 Ro9 R08 RO7 R06 ROS RO4 R03 R02 ROI RO R32 LEFTDOUBLE SHIFT CONTROL
262 260758 356 554552 750948 346 544 592 940 538 536 934 532 530 9289 2624 522 320718516 514712710 508 706 504 502 500 (VEO)ovml'm‘mTA Z.z 24__23_ 2: — _il_ i:
263 261259 257 355753 551945 247945 243 941 939 937 235233 31 229227725 323 221519917 515513711 09 207 205203 201 (VE]) 00=H4. 10 | 00=H24, H23 oo=13_z,i2.131,121 °
01=HS H1 | 01=Ti24,H23 | 01=733, 73,131,121 g
10=H2 10=H24, 023 |10=032,122, 3L, 21| o
NOTE: Shift 1 is done on the inputs to the (VB, VC) options. 11=H3 11=H24,H23 | 11=132,322,131, 121 (V’Zs)
Hardware Trng.
A-5821A J.ES.
i.
CRAY Y-MP VECTOR LEFT DOUBLE SHIFT - 152ij)k INSTRUCTION (VE) OPTION
HTV-0834 CRAY PROPRIETARY



VjELEMENT CP3

VjELEMENT CP4

262 260758 556 554552 50,48 246 744 742540 38 336 3432|330 72 5 Wy 2 322 20,1816 14512510 3% 06 5 0402 00 1262 26038 556 54752 95048 246344 29240 338 336 5342321330 328926724 222 ) 0318316 21412210 %8706 201202 290 (vED)
263 261 259 257 255253 251 249 247 245 243 241 239 237 235233 231 229 227225 223 2212]9217 2]5213211 2(” 207 205 20'3 20l 263 261 259 257 255253 251 249 247 245 243 241 239 237 235233 23] 2'29 227 225 223 22!219217 2]52!32“ 209 20’7 205203 201 (V-El)
DBl I30 129 128 I7 26 I25 24 I23 122 121 120 119 118 117 116 |I1S Ii4 113 N2 I11 110 109 108 I07 106 IoS Io4 103 102 Io1 10O Bl I3 129 D8 127 26 25 D4 123 122 21 120 119 18 I17 116 {11S 114 113 112 Ii1 110 109 108 I07 106 105 Jo4 103 102 101 100  SHIFT DERIVED FROM TWOs
T.S. 0/6]  A31 A30 A2 A28 A27 A26 A25 A24 A23 A22 A2] A20 Al9 Al8 Al7 Al16 [A1S Al4 Al3 Al2 All Al0 ACO AOB AT AOG ADS AO4 AO3 AC2 AOL A0O COMPLEMENT OF (Ak)
T.S. /6] B31 B30 B2S B28 B27 B26 B25 B24 B23 B22 B21 B20 BiS BI& B17 B16 {B1S Bl4 B13 B12 B11 B10 B09 B08 BO7 B06 BOS Bo4 B03 B02 BOl BOO A31 A30 A29 A28 A27 A26 A25 A24 A23 A22 A2] A20 Al9 AlS AI7 Al6 [A1S Al4 Al3 AI2 All A0 A0 AOB AO7 AOS ADS AD4 A3 AO2 ACL AGO TIE
C47 CA6 C45 C44 CA3 CA2 C41 CAO C39 C38 €37 C36 C35 C34 C33 CR2 C31 C30 €29 C28 €27 €26 €25 C24 €23 C22 C21 €20 CI9 CI8 C17 C16 C15 Cl4 C13 C12 Cl1 C10 €09 C08 C07 CO6 COS C04 €03 €02 €O €00  DR=9% [ 1 1
C47 CAS CAS C44 €43 C42 CA1 CAD C39 C38 C37 €36 €35 C34 €33 (32 C31 C30 €29 C28 C27 €26 C25 C24 €23 C22 C21 C20 C19 CI18 C17 Cl6 C15 C14 C13 Cl12 Cl1 CI10 C09 C08 CO7 CD6 C0S O C03 C02 OD1 C00 DR=64 |1 o
C31 C30 C29 (28 C27 C26 C25 C24 €23 €22 €21 €20 C19 C18 €17 C16 €15 Cl4 C13 C12 C11 C10 C09 CO8 CO7 006 .00S C04 €03 O02 C01 C00 DR=32 [0 1
C15 Cl4 €13 C12 C11 C10 €09 CO8 CO7 C06 COS €04 C03 C02 C01 CO0 DR=0 10 0
["c47 Ca6 Ca5 Caa Ca3 Ca2 CAL CAO C39 C38 C37 C36 C35 C34 (33 (32 (31 C30 C29 C28 C27 C26 C25 C24 C23 C22 C21 C20 C19 Cl8 C17 Cl6 CIS Cl4 C13 C12 Cl1 C10 €09 €08 CU7 €06 COS CO4 CO3 C02 €01 000 ALIGNMENT | —
2.2
D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35S D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 Dig& D17 D16 D15 D14 DI3 D12 DR=24 [1 1
D47 D46 D45 D44 D43 D42 D41 D46 D39 D38 D37 D36 D35 D34 D33 D32 D31 D30 D29 D28 D27 D26 D25 D4 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 DI2 DR=16 |1 ©
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 DIS D14 DI3 DI2 DR=8 |1 o
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 Di7 D16 D15 D14 D13 Di2 DR=0 |0 o
| D47 D46 D45 D44 D43 D42 D41 D40 D39 D38 D37 D36 D35S D34 D33 D32 D3t D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16 D15 D14 D13 D12 ALIGNMENT | —
. — 22,2
BA7 EA6 EAS E44 EA3 B42 EAl FA0 E39 E38 E37 E36 E35 E34 E33 E32 E31 E30 E29 E28 E27 E26 E2S E24 E23 E22 E21 E20 EI9 Elg EI7 El6 EIS DR=6 [1 1
EA7 EA6 EAS EA4 E43 E42 EA1 BA0 E39 E38 E37 E36 E35 E3 E33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 Ei8 EI7 E16 EIS DR=4 {1 ©
EA7 BA6 BAS E44 EA3 E42 E41 EA0 E39 E38 E37 E36 E3S E34 E33 E32 E31 E30 E29 E28 E27 E26 E25 E4 E23 B2 E21 E20 E19 E18 E17 EI6 EIS DR=2 |0 1
EA7 E46 EAS EA4 EA3 E42 E41 EA0 E39 E38 E37 E36 E35 E34 B33 E32 E31 E30 E29 E28 E27 E26 E25 E24 E23 E22 E21 E20 E19 E18 E17_El6 E15 DR=0 |0 o
[_E47 E46 B45_E4s B3 E42 E41 Ea0 E39 E38 E37 E36 E3S E34 E33 E32 E31 E30 E29 E28 EZ7 E26 E2S E24 E23 E22 E21 E20 E19 E18 E17 E16 ElS ALIGNMENT |
T.s. 7] R31 R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19 R18 R17 R16 R15 R14 R13 R12 R11 R10 R09 R08 R07 R0§ ROS R04 R03 RO2 ROl R0O niz_ LEFT DOUBLE SHIFT CONTROL
OVERLAP DATA 26 25 24 23 22 21 20
262 56058 556 25452 250548 546 544 742 540 538 536 534 532 930 28 52624 522 920,518,516 514712510 508 506 504502 ;00 (VEY) — e ———
= = = l,
263 261259 257 255953 251249 247245243 941 239 237 235233 231 929227225 223 221219717 1531311 209 207 205203 201 (VE]) 00 = H§ 00 =124, HX3 | 00= 132,02, B 121} o
01 =H7 01 =H24,H23 | 01=T32,722,131,121| g
10=H4,HO | 10=H24,H23 | 10=132,122, 3L TZI| o
N
NOTE: Shift 1 is done on the inputs to the (VA) option. 11=HS,HI | 11 =H24,H23 | 11=132,J22,131,]21 (VAs)
Hardware Trng.
A-5825A JES.
CRAY Y-MP VECTOR RIGHT DOUBLE SHIFT - 153ijk INSTRUCTION (VE) OPTION
HTV-0834
CRAY PROPRIETARY




HTV-0834

CRAY Y-MP FLOATING-POINT MULTIPLY
BLOCK DIAGRAM

(MC06, Mp41, MPo7) SuMBITS2®. 2% oeo8 preunEmsafaX L
4. 280
COMPLEMENT, INTEGER, UNDERFLOW, 272 ™ 483
Mns) “@-®» DANDIRD CARRY2™ - 2 (MI30, MI31, MI2)
CONSTANTB SUMMAH ENABLE2™ 233
™MI18) (oo MMATION (MI30, MI31, MI32)
CARRY/ENABLE BITS AL 7 UPPER B2 SET
(MI30, M131, MI32) COEFF _ e UM B (MI30, M131, MIX2)
(wis) UNDERFLOW TO MA2%) 5 ((3-DSMBOE . i3, Mp3y, MIx)
SUMBITS 2 82.273
(MCOS, MQ42, MP41, MCos) UMBITS2 7227 Jovcer)
(MPoT) CONSTANT ~3 22775
71 470 RESULT
(MCD4, MCOS, MCDG, MC11, MQez, Mpa1y SIMBIS2 - 27 JMGZ6) ey EXPONENT262. 298
CONSTANT B 22
(MF07) 2024 8 .7 B_n (VAK)
SUMBITS 272- 265 o25) SUMBITS2°- 2 SUMBITS 2™°- 2 RESULT
.- p A MBI 2 35,2
5 OPERAND FANOUT o (MCD4, MCDS, MC11, MP40, MQ42, MP41) poswyre— ™ g iy FINALSUM (R - R COEFTICIENT2 -2
MULTIPLY (MH)’I)—@a - 1-20- / o1, M1y, SARRY .
sumBrrs 27 2 MI%2, MH28) ——————#] COEFF. -2
(MR33, MR35, MR36) KOPERANDFANOUT ] (MDL7) (MBO3, MP40, MCO4, MC11, MQ42. MBID) ———r— 2o MG24) = 8 o
s e e I R e
(MR34) L OFERAND FANOUT FIRST LEVEL (MFoT) f
MOLTRY V3. MPD. MCO4 MC 11, MD 17, SUMBITS2€: 3% e | sppma T 29, JMIh
» MO, MDA VL CONSTANTB ‘ n_,%®
(MB10, MB14, MP40, Mpa 1) X OFERAND PANOUT, 7051 consTaNT ™18 o2 2.2 | A (Mo, Mi31, CARRY - SRR 2
Ma0L, MCog) AT o o (MBO2, MBO3, MBOS, o1y SMBms2 T 2% fauG2s) MB2 MIDS) ——=—"—e T 228 Resuurs Ao
v o, I o [WRSUTE SV Joei g 'Mgw—"@* 2 | cvan = 7 ] (- OB 10,
3y SOADDRESS MULTIPLY it 2 .4 exr.-p 7. 7 CARRY/
(MR3 MUL (MAD1, MADS, MA13, SUMBITS 2. 2 (MG21) GO MULTIPLY (K3, 13)-EABLE BITS (MH28, MI30,
MB02, MPO9, MBI4. MDI7) "= ) 2352 943 / » S\;Hl)——n (M130) KRz, 13 ENABLEBITS . MD31, MI32)
(MR33, MR}, MRS, MR36) (1) S2ETANTE 55 5y 2 sumBis 2. o "‘—“"i';’;%""‘;-&.mm.m
(vn1g) SOSTANTA_ iy, ENABLEKCARRY 24 . 283 IRDLEVEL EXPONENT 252 748
X GPERAND FANOUT (MH28) ——————————(155, D> sypmprrs 2. o4 (T4 KD DERENIZ Ty, oy \ iy
(MR33, MR34, MR35, MR36) (MG20) ovig) SMETS 23R o S RESULTS
X SIGN / ’ COEFFICENT 21! . 20
(vCis) (MRM) 126 | MEG3 MR3S5) JOPERAND FANOUT,_| F[RSTI% (MAO1, MAGS, MA13, MD17) SuMBITS 247. 2% 2“. 247. 2% (MI30, MI31, MI32) -C%.Zg—gm FINAL SUM (VNB]
K EXPONENT X SIGN 2 Y 40.46  (MH28, MI30,
CONSTANT A LEVEL @M_,
vc) 0%.2%, (MR33) 2. 235 (MR33) EOPERANDFANOUT _,[(MQ42) *41H B :;mnon — coms [11317] CARRYEABLERITS )
»| K EXPONENT (MR36) LOPERAND FANOUT 278, 264 V1) SONSTANTE xxr.- 12,1 YENABLERITS . (MH24, MI30,
" R5) GO ADORESS ™| FmsTLEVEL F MI31 MIx2)
ANOUT GO MUL:
(v -EFICENT KEXPONENT oMFo7) =0+ {TrTmY e L0
3448
X EXPONENT 27-2
P oMI18)
(o222 1K CORFFICIENT o o 57| CONSTANT B (67, 167 INSTRUCTION) - (MG20 - MG23, MI15)
FANOUT X EXPONENT2%,2%. 2 [~ X
FORCED 0, 1 or — MULTIPLY CONTROL T2 CONSTANT € Q63067 164-167 INSTRUCTION),.. (MG24, MG25)
- T ERAND PN aw:n ) N O ENT o) CONSTANT A (066, 164/165 INSTRUCTION) __ (MG20, MG21)
() —
— |~ GOADDRESS MULTIPLY
Re) @——
vy LEXPONENT 2.2 4 RS J EXPONENT283. 24 — ~  COMPLEMENT. UNDERFLOW, INTEGER. STRONG ROUND TRUNCATE T
JEXPONENT a9-00- =
I SIGN 262 . 280 Q. 1@ — BORROW ENABLE 52 - 43, 77 - 53,62 - 58
o) 2.8 e, KEXPONENT2€. 3 D <o D~
K EXPONENT COADDRESS EXPONENTJ » 1 252. 248 (Fo-1)—
(VRC J/X COEFFIGENT 292 20 |1k mpmgg(.)(JG-VG) SN BIT26 . g
FOR 31, MODEBITS (DT (vAK)
CEDO, 1 K COEFFICIENT | FORCED 0, 1 - %32) ————.hcommv (TD—MNGEERRR | v vsaz . HE)
| —  UNDERFLOW TO (MF28) 166 INSTRUCTION _
(MI30) ————( : big ) -+ (MH28)
295 |94) 93[392 {591 2902 B9] 288 787 | 2861785 | y84| 5 B3}y K2 181,80 90| 378,77 | ;76 575 272 [a1y7] 26 680,67 s 6564|632 0 61| p60 ]33] 1 37], 36 55|34 |33 12 |5 1] 1 50[ 0 z‘*lz"iz“l z"lz“‘z”l:‘llz“lz“’] SUMBITS
247[246] 743244 |193] 242 741 %0 ;%] 138,37 3] 35} 34| 3], 32 31 0 29 4] 520 224,230, 521 20019 [ 18,37 [ 16 15[ 534 213 512 [omfy10] 59 [ 58 |57 [26] 53] 24 |23 ]22 |21 [20] ResuLTBITPOSTTIONS s T
-~
COEFFICTENT BIT CORRELATIONS B-4113A J.Emcs. 4
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(MA) OPTION

B4118A JLES.
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(ARO-3) CPU3
(ARO-3) CPU2
(AR0-3) CPUIL

as) 120 DATA
) j ki DESIGNATOR

(ARO- 3) CPUO

] P—T )

SR CONTROL,
SR IN PROGRESS

o DALl

Aj 2°- 24 YAk

Decisions made on (HH4)

HTV-0834

SR IN PROGRESS. SR CONTROL @

(HC/D)

(JCo)

CPUO

SHARED
REGISTER

[ SRQSRPG

'

CONFLICT

SR HOLD

E
C

CP

(HHD) CRU7
CNTRLBYTE /Ak )
[us3) a*.2h/euam ORD.3) QU7 NOTE: 1. All [/O interrupts are directed toward a CPU that has select LOSP (34, 35, 36.37)
B — — X (70  F171) SHARED CLOCK external interrupt mode set which is word N + 3 bit 37 of
(J52) p*.2% Q.22 Ak =720 Exchange Package. (HHO) CPU6
asy _er2% i@ B0 Losresen .
aso) ed.2h/@’-2%) VHISP = 15 2. If interrupt mode bit is not set, the interrupts are directzd | | LOSP(30,31,32,33)
QU toward a CPU holding issue on a test and set instruction.
V) 9 I [ am0) U0
5 cps- TT60- JT 6 . . . .
At rn s . ¢ “.l)as;u;fma.ocx 3. If set is not set and WS is not set, the interrupt is directed
DELAY —18-23)- MUX (R0-7)- (EXT)-» Losp “ 35’ toward the CPU that last issued a (0012) to that channe]. LOSP (24,25, 26.27)
—{B1] (R DAL VISP » 15 ON @427
——s-1) - SELECT CONTROL/A} 4. If SEI/WS is set in two or more CPUs, the lowest number | (HHO) - CPUi
CONTRO] (R0-7) (JRO-3) cpus 1S i
@ pvie | po=srcrconmonil | L @xmaforso- sty smarep cuoc CPU geis the 1O inermup LOSP (20.21,22,25)
"o SDAIDATA —I..___m,m.. Ak =2.29) HHO) CPU4
: LOSP = 22,33 (HH1)sc
VEISP= 11 (DDo) vHISP
(ARO- 3) {1,511, 1%) :
A SYNDROME BITS /O Y-MP SEL WS LOWEST & CPU#TO CLEAR
{150 3) REGISTER (RO-3) CPU4 (YR) Gz —vt-o[ o V0P| (i) PEL BITERROR. EXD) 5071 CHANNEL im o) ON (3037
EXT)-»(7T40 - IT 41) SHARED CLOCK 03 INTERRUPT |_ 2
oot m Ak =2.29) HISP CONTROL K& D rituer T HB)
LOSP=30,31 U0
VISP = 11 (& DA @y vy
(150-3) oo <) VHISP CPU #, INT. CHANNEL
RoD-AilA cPu2 EDal 0730 1131 ¢ = LOSP-OUT CPU #, INT. CHANNEL
AX = Q3.20) ap wcmcomm@ CAKL CL. MG LOSF- INCPU #, INT. CHANNEL
(s0-3) s CACLGEL || o LOSP CHANNEL ERROR FLAG
(&SR CONTROL BYT] cpu3 Y T Gz, 13)--5F CHANNEL INT. REQ.
G SRINFROG. (012) ¢y EXTye) (RO-3) cPU2
G L (T20- JI21) SHARED CLOCK LOSP CHANNEL INT. REQ.
- ®&m Ak =329 (©E) *
(s50-3 LOSP = 2425 ‘_@ESPCHANNELERROR FLAG
CrU4 VHISP= 5 WHO CLEARS DAL BIT ERROR
CPU #2°-2 2) WITH SR IN PROGRESS CHANNEL (10—
(YRI1) INTERRUPT > GATE AiDATA, ERROR FLAG
(RO-3) CPUI e LOSP-IN INT. REQ WITH CPU #
EXD-+{(T10- 1) sHARED CLock|  (HG - IN) —Ec-BITERRORMEMORY > 10 gy pf | LOSPAN || TH KRS0 — > (VS3 - CN25) @XT) —
-+ LOSP-OUT P.OUT INT. REQ.
(s0-3) ome| o220 vitsp | | |X[HED-EOUTINLREQ WITHCPU S o3 evgs) (Exm) —
cPUS Logpe 2.2 - (Gon) VHISPINT.REQ WITHCPUY 103 . ) )
] - CATE AIDATA
(J50-3) (DB2)
o 7o - 4 YHLSP STATUS (23.221) = ADDRESS
L (DB1)
(@0-213)« ADDRESS
K ToD-RREQ. exr)— (s0-3) ——(EXT):: e ﬂ()zl}?.)m‘mmﬁss
C>-SRINPROGRESS 1. CcPU? Exn—s] RD U0 DAQ)
5 a1 {24 -20) x ADDRESS
p— (EXT)—w Ak=(213.21) @0
" DELAY f0-1D—}, cPucoMMANDS
Q) (YRS) (Rp) CPUD CPU 1O CHANNEL CMD. - WRITE
(HE) SEl - (HH) Ak=Q7.20) o [T @ CAKL, 1, MC
CPUIO -READ
(YRIDATD) —(EXT) 238 [R5 MODEG.! 113,14 CHANNEL cAq.ce
FANOUT MUX VOAKDATA @ -27) - COMMANDS
' — EXTy-> TR
(ExT)SRINFROGRESS CPU0-7 | GLOBAL sy [. ENCODEl TT)-CPU#(2°-22) SRPG —G1 D & - A
! - iy CcPUs %m) ; 0.7 (w042 A READOUT DATA
CPUD
(HH) (ExT) NTERRUPT CHANNEL # 03300 o -
ERROR FLAG -]
R0 SRUODATA |
CASTATUS (T o -
LOSP= 20,21
VHISP = 1
AiREADOUT DATA, LOSP-IN CA, LOSP-OUT CL, VHISP STATUS WORD, ERROR FLAG
SR, JODATA

Hardwre Trng,
A-8620D J.ES.

CRAY Y-MP LOADING CA/CL REGISTERS DS/DD, CLEAR CONTROL (0010 - 0011 - 0012) INSTRUCTION
READ INTERRUPTING CHANNEL NUMBER, CA, ERROR FLAG (033i00, 033ij0, 033ij1)
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(CN10) TARITY S
FoRcED) ForaiD| |
(CN10) Losr NN o (21213 |

cuoraury: |

FORCED) FORCED |
©N10) LOINN+a'l2%)

g AR

roramy | (DIS) @¥-2%)pn.?®

N0y tosr N7 3% ) ]
PARITY 0

G,C::;;)mmn (DI4) g 3-248 19,216

ﬂlg)IDIPHN¢sr“2’ )

(auo;ﬂ'm“%_"’).. (DI3) @*7-24)e" - zﬂyl

(PORCEDy TONCED0

(CN10)LOSEINN ¢ (29,28 (DJ2) a‘“.zﬂ)cu_zu)l
FORCED O

; ? amcx syme2®2®

A TRTIN ) a'-znmw.zo-,l Lazanmer

i (DI0) @®.2%3)2 ™. 2%) @%.2%)
- (FORCED) . ® PARCEL 3 K BYTR =2 8. 258

PARCEL 1

(DIT) @%%.2%0)a% .28 o> LOSE IN PARITY CHECK

(DJ6) @¥-2%)a¥.2%

PARTIAL SYNDROME

(YR15) g¥.2%)
a%%.2%),
CHECK BYTE = 297.271
(YR14) @®-2%)
@*-24)
WX BYTR @ 296270
(YR13) @¥-2%)
@*’-2%)

(DAO)  @°-27) = ADDRESS | ag ) Mo CoNPLICTY o e
O -2
av LOST REFERENCE REQUES T/WT ) 2“-2“ Ty oD @ ) @_. m'«.-:: — u:m:: q |
COMMANDS LOEP IN - SAMPLE DATA ®_— ] CENERA' %2 ) - o sre
[ T i pot] | oo, vary Msmmuwesmuns 5~ jocsox avTe S e o e
G + WRITR- 4 GOLOSP DATA @_- “E BG FASE OB GENERATION j
OR - AF) C&&ﬁ o CATELOSP DATA l o ANT ETCH ACTIVE, HOLD VO ON
cxmD. (FORCEDy FORCED 0 FOSTOR COMITANT (5 Ecn
a @ LSPIWAPDATA S
L_liad, 14 o Rl ~— —
72-718 N+©O
smQuUEST “Lsovest [ | | —— wouwem besauross " = B
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