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Table 1 some representative vector instructions

Type Mnemonic

Description (1 =1 through N)

F1 VSQR Vector square root: B () é A
VSIN Vector sine: B0 é sin (A (1))
VCOM Vector complement: A () é A

F2 VSUM Vector summation: S= ZNH A
VMAX Vector maximum: S=Max_ A ()

F3 VADD Vector add: ChH=AMD+BD
VMPY Vector multiply: CH=A0 *B@0
VAND Vector and: CH=A0andB ()
VLAR Vector larger: CH=Max(A1),B(®D)
VTGE Vector test >: CH=0ifA(D<B®

CH=1ifAD>B(@

F4 SADD Vector-scalar add: BM=S+A(

SDIV Vector-scalar divide B (1) =A (1)/S
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Figure 3.43 The architecture of a typical vector processor with multiple functional pipes.
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Lﬂt‘iéﬂd AP-120B limiilouny vector supercomputers 35'3T vector instruction tNUR
long instruction U339 microoperations Tmmzau parallel software 11NN 200
packages JMIRAIRFUSOU TUMIAIUIUIVY vector F4fi13136n71 mathematical
libraly vector-processing routine (31 Fortran callable 910 host computer ‘If;:\‘lﬂilﬂ calls
are handled ng array processor executive ( APEX ) soft ware YMg decodes Subroutine
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AP-120B 92 return Hadws 1184 host computer if09n1s A1Fe11350 add new 138
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libraly dedicated ulﬂ‘ﬁ dagital signal processing application ﬁt’? 1A%Y Fortran callable
routines 11 libraries ﬁy AIA15 19 4.6 NU time measured 14 microsecond LA program
size 11 numbers Y89 AP-120B microinstruction words

Tu AP-120B iflandufiuands 1191 Tag floating-point adder lunafinan

1 o = 9 1 I v ]
A19N U 51eazeeat a1 ulsznn ves Hengu ureeds

1. Al+A2
2. Al-A2
3. A2-Al
4. Al EQV A2
5. A1 AND A2
6. AorA2

7. Convert A2 from signed magnitude to 2’°s complement format
8. Convert A2 from 2’s complement to signed magnitude format
9. Scale A2

10. Absolute value of A2

11. Fix A2

Table 4.6 Floating-point arithmetic timing for some functions in AP-120B

Operation Travel time Pipeline interval
Add-subtract 333 ns 167 ns
Multiply 500 ns 167 ns
Multiply-Add 833 ns 167 ns
Complex add-subtract 500 ns 333 ns
Complex multiply 1333 ns 667 ns

Complex multiply-add 1667 ns 667 ns




Table 4.7 Important Fortran callable routines for AP-120B

Operation Name Timing Size

(us per point ) ( AP-120B

prog. Words )

Real vector operations
Vector add VADD 1.2 8
Vector subtract VSUB 1.2 8
Vector multiply VMUL 1.2 11
Vector divide VDIV 1.8 44
Vector exponential VEXP 5.1 42
Vector sine VSIN 5.1 46
Vector cosine VCOS 5.6 46
Sum of vector squares SVR 0.4 11
Dot Product of two vectors DOPTR 0.8 9
Sum of vector elements SVE 0.4 7
Complex vector operations
Complex vector multiply CVMUL 2.0 26
Complex vector reciprocal CVRCIP 5.0 51
Matrix operations
Matrix transpose MTRANS 0.8 17
Matrix multiply MMUL * 58




Operation Name Timing Size
(us per point ) ( AP-120B

prog. Words )

Matrix multiply (dimension <= 32 )MMUL32 * 27
Matrix inverse MATINV * 130
Matrix vector multiply (3x3) MVML3 2.5/vector 30
Matrix vector multiply (4x4) MVML4 4.6/vector 39

Fast fourier transform operations
Complex FFT CFFT * 187

Real FFT RFFT * 235

Signal processing operations

Convolution( or correlation ) CONV * 102
Wiener-Levinson algorithm WIENER * 68

Bandpass filter BNDPS * 287
Power spectrum PWRSPC * 268

* Timig unknown.
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Fadd Al, A2 // A1+A2 ( floating-point add )

DPX(m) é FA // Save FA in location m of data pad DPX
FMUF M1 , M2 // M1 x M2 ( floating-point multiply )
DPY(m )é FM // Save FM in location m of data pad DPY

[

A1AUMIAUINU cycles ﬁ 1993 1% FM pipeline Lﬁuﬁ cycles ﬁ 4995wy
FA pipeline Lﬁuﬁ cycles ﬁ 604819 FM pipeline élul,ﬂﬁﬂﬂll”lﬂ cycles ﬁ 90411 FA
pipeline %zgﬂi%’@é1q§ugﬂﬁaq nazHAdNS AN store 1u data pad x The
dummy add “ FADD * Usiinmsldaenly cycles i 11 &1 13wz last
computation out of pipeline 3 stage ﬁﬂdnmué’a Uae 2 buffer register 1u FM pipeline
INg 15%%1%1‘! 2 dummy multiplier A3 push the last two computations out of the
pipeline @ MU long vector AMSIIUMT execute dot product lu AP-120B ¥
A5 1Y serial processor
AP-120B Umss $§Jﬂsﬁ' extensively 14 field Vo4 digital-signal processing 173
execute AWAIAY V04 fast Fourier transform ( FFT ) lu AP-120B lid10d1audaq a1u
AW FFT program 917y program memory U943 AP-120B array 511@\1%@14@1%5 transformed
14 main memory YD host computer  FFT compution AU step ﬁﬁ‘fr
1. The host computer issues an I/O instruction to initiate the FFT program in the AP-
120B
2. The AP-120B request host DMA cycles to transfer the array of data from host
memory to data memory in the AP-120B. the floating-point format is converted
during the flow of data through the interface unit
3. The FFT computations are performed over a 38-bit floating-point dataarray .

4. The AP-120B requests the host DMA cycles to return the results of the FFT

frequency-domain coefficients array.
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6. SIMD ARRAY PROCESSOR

@ o Y 1 ;g
gadyauin1dsenizueanisdsguiananuuvuIuiEon array processor Fiun133w
mmmsﬂizmawawmmﬁ’mm PE mﬂ“lgfmimmgmm CU (Control Unit) Array Processor

1 4 [
a1w15091 191AA single instruction 11a2 mutiple data streams (SIMD) #4gna3 19U N
N1IAIUIU Vector UUMatrices w?wmm%’aga
di’ 4 9 ] o

SIMD U51ngTu 2 Wugmvesszuuamilag Array processor 15M128AU

rondom-access L8 associative processors 19¥1178A21431 Content-addressable (ﬁ?@
] 1< 1 ) [ .
associative ) nigeondu 3 du d1msy primary LL@S array processor
Later-PE Communication
< v v A o @ a J A 1 dy I
N1590NLUY network L‘]_]1!9]'Jﬁﬂﬁlﬂﬁ]ﬁ?ﬂi'ﬂﬂﬁ@]ﬂ@]ﬂlmﬁ inter-PE mmamsﬂusm,;ﬂ;m
dragdmsumsdadulalumseenuuuldedruninzan amilaenssuvesmsioudeszuy
A 1 o [ 9 1 I T A

Lﬂiﬂﬂl18ﬁ1ﬁﬁﬂ1ﬂi\1ﬁiﬁ‘llﬂ\i SIMD usoentilu 2 NQUAD

1.0Operation models, control strategies, switching methodologies

2. Network topologies
. =1 a d‘ 9 a 1 d‘ YA
Operation mode U 2 GIflJﬂﬂcl‘IfﬁluﬂTiﬁﬂ@]f)‘l/lﬁmﬁﬂﬁxullﬂﬂ@ synchronous L1 asynchronous
< a 1 {o o ) o a 1 4 o o 1

synchronous Wumsdasensuiludmsudumalumsaadedomisdmsuvowaas

) [ ™
Wandru Tunmsdariudoyanily

I a 1 {o o ) o . . & a 1
asynchronous 1flumsdasefisuiludmsy multi-processing Aduilunitdaned
v Y
#9aMTUVY issued dynamically &1 Operation mode E’fmﬁﬂﬁﬁ]zﬁ%}N@ﬂNﬂﬂﬂﬁﬁ
asynchronous @& synchronous processing
Y 1
MR UBIA Operation mode VBINILAfONABIATOV WA INTOULN 1A 3 Ysziande
1. synchronous
2.asynchronous
3. Combined
Y Aa g A Y £
TA599519999 SIMD Niariuaaen 1y synchronous operation mode %414 synchronous
. = . B 9 9
operation 39U lock-step operation ¥992A09 151U Pes

[ a 4 a 1 ] @
Control strategy Lﬂu%u@ﬂTﬁl%@ﬂJIﬂﬁﬂWﬁ@ﬂﬁ@33‘]J'1J!ﬂ§@ﬂl']ﬂﬂi$ﬂ@ﬂﬁ?ﬂﬂjlaﬂl@\‘]

d v 4 a 1 { ] a
Switching elements 148¢ Interconnecting links HanFUVBINT¥oU leadnne laamedInunsana
Y v
o a o d v [V
A93ZUVAIVANVDI Switching elements N13AAAINTAILANTIATUTINTOIAMT TAeGAIL
ﬂuffhumﬁﬂmw%hﬂmwwuﬂﬂa Switching elements latter strategy Qﬂﬁﬂﬂ’ji Distributed

=\

control HUZUHUMIOUALLSTNAMIBUNUVDY Centralized control @3U1IN SIMD #iljogvz



Lcﬁauimﬁwmﬂ%ﬂhﬂm%’gﬁ@ﬂmimmmwudauﬂmmu Switching elements Wavua Ty
CU(control unit)
Switching methodology 11 2 f1fe circuit switching t40i% packet switching

Circuit switching Aerdumandnszramnasinuazaaianng

-packet switching Aodoyaiitinn13lufiv nazidumeiumsidonTos network won
Mndunamsien Teananues physical Und circuit switching @IUINAMINETNTINTUNS
darudoyavinalyg) taz packet switching ﬁﬂszﬁm%mwﬁm%u%’ayjagm

Madenadu 19 integrated switching (Hunnuannsalumssauinves
circuit switching 81& packet switching A gne ld:ﬁ 1190921) Switching methodology
14 3 f2f circuit switching , packet switching, integrated switching

SIMD daumnidion Toain3en 1 network azgnitionde 1as handwired Tildamssian
Y01 circuit switching UM1A 1WA @9U packet switching Qﬂ:umiamﬂudauwﬁﬂuimqﬁ%’n
Y93 MIMD

a v < AL g o
Network Topology 711 network E’fﬁﬂﬁﬂﬂ‘ﬁiﬂﬂ’ﬂﬂlﬁlﬁﬂﬂﬂw “VICNL‘]JHG]’]LWI‘WII@Q

. . . <3| Y A A o
switching points wazitluauitaaseaomson Toany
. [ ' . .
Topologies sy nQu 18 2 1sz1amfe static and dynamic
-static topology rduiiiensz g processoraiod Aafe 1zAINIAE dedicated
bus l1ie11150 reconfigured d115UMIARAD Iaon5 1184 processor 20U VUTIVDA
[ 4
processor dou 1dulu dynamic cetology @1N139 reconﬁgurediﬂ‘c’lﬂﬁ@]ﬂﬁﬂ MINNUVDY
A . . A A a 9 @
IUUIATOVIY switching elements 1/]'J”I\‘]‘Uf’]\uﬂi?JGIJ1\1ﬂ15@ﬂ@]ﬂﬁ?u?ﬁﬂiﬂﬁﬂu@nl!‘ﬂuIﬂf]
cartesia poduct YBIANHALMITODALUY 4 1FAY1981
(operation mode) x (control strategy) x (switching methodology) x (network topology)
2 1
lliJﬁQﬁuﬂﬂlﬂﬂﬂTii?ﬂJﬁuﬂlﬂﬂﬁ/ﬂymgﬂ”lif’)ﬂﬂllllllﬁu1ﬁuclﬁ] ﬂTQLﬁ@ﬂﬂlﬂQmWT%
4 Vo Jo o { { o P
interconnection YuogNU M3llszgndmdmalulasnly uazsiani I 1dwaisy Toand

6.1SIMD INTERCONNECTION NETWORKS

9
Interconection network AN 9LHNNDITIN @150 SIMD Tua Uil 1921U900nT2HIN

'
A o w

single-stage . recirculating network multistage SIMD network Gf?u network N 1ﬂﬂJu‘1Ji LNOUAIY
1. The 1lliac
2. The flip network
3. Then cube
4. The Omega

5. The data manipulator



6. The barrel shifler

7. Shuffle-exchange network

6.2 Connection Issues for SIMD Processing
o 1 o 4 o Jq 4
AN3911911909 SIMD ziaaeenNIveNFanuadeny Tsunsud1dnon Indas
9y =K o o Y a 9y ) v A o .
asmANUAaIeAaINUIazi 1na Iaad 11§ UNZ1i(excution)
lumsilszunananateTisunsuuaz Control Unit dauved dsunsuias luawnsonsounqu
T ugaupulumshaumuuvuu Avsgdala)lu PE wagii synchronously nudoyaiignas
A uivulddIAIANUea Control Unit dayay1at synchronous 81115087101N
1) PE doyave permuted nazdnizoalugilues vector 1 ieis1suTisunsuwai ladiuann
920gU array processor HH99ZADINAUNNATATINTY vectorizing 1An 11/51n51 1050910
a 1 Y [ . . d' 1 1 9 A 1 =
M3aanv ITuNUIMHan U vectorization M3tFounaa191% SIMD lumsiFounszuuno
118 Ao address Y1981
. .. . 9 o <3 Y '
Dermutation and Connectivity Tu array processing magauﬂ%gmﬂulla“luwmamm
o AAa = qul A 9 9 = [l 9 ] ==
Srvvmlugdunvidadion Wudoseul vector vosdoya lilasduas et egralsna ns
=< 9 9 I 9 a ) 1 A o 1 1 o [
asdoyadouiludoyasslumstmuauuuununouiiuazamnsod ludas PE dwisy
dyre' as [V 9 d v A 1 A [l AR o Yya 9
m3stszuarnailiudasmsialasdunwilenduvesmsivounsiniovengeazinliinade
[ {A o [ <] a o 1
yalaouaaz PE ldlugduuufirasenlidmsumanudeyalugduuniideesn ldms
3 9 1 o
Manuveyalug1iuuniiien11u81 memory modules
o [y v 1 1
M51U51159 network 1182 nonblocking network a1mn3a ldHenFu lumsunun 14 ua
M3 1% network d1m5uMstiaiEssdosmsaadulavesdinuaumsiuin AEmsSendaes
=& ° o o A Ao o ) o
FIAWNTONITIWAST 2-3 asouaTIvesmalasundnudmsumsiseuiananuy
1 <3 S A 1 o [ F) A A o A )
iy og1 Isnamilyandadiegdrmsuanuinlavesmslasun Tasna 1 wereuiegi
vuaNuaso lumsilasunues single-stage network (@& blocking-multistage network 13
A A Y . I o A . A
ansanazmasui ldamlalu single pass I UNAANINLETAT baseline network AINITDIATDU
dy v 4 L A 2 4
A'laaulalu two passes Tuven blocking 91U networks ¥a188UUADUHEI Omega network
o a3 '
Swiluedrerios 3 1dums
Partitioning and reconfigurabilty
' A 1 A2q 9 A Y dy
sHunuTInsesngnaued1aaldniswenTeq network n1e1d concept i networkdzWalHNNE
Y] [ Aa A A =} [ [ ~ 9 PR 9 ~ Ada (Y
fuTases1dlugsusnnaanmidounu Insesenlsluilsnsunlslumsilasunifaneny
4 4 4 _ ‘o 4 dq 4
M151¥0u 169 network 1518111507923 MUATO input-output link TuenFumsiasunlumvile

. o A . Jd v = AA 1 ~ ' ~
conflict-free pass N1V UAYD logical vosilanFumslasunnuanae Fenn éﬂillu‘i/iﬂuﬂﬁﬁﬂﬂ



1 a ] a A A Ay ¥ Qs/’
Tases1udy iumstszuianaiau baseline network amnsanzilasui lannqaielu one
a d? 9 [ o’/’ 19 d‘ d‘
pass ANUNNIBYOIMTUTTUIANANATUNS DUAUAIAAUILIDE INTDNI Ao Tae
msmmuanuilminzaudremslszurananndiaviazdoyaluniitennud
d‘ 1 d' d’ g A 1 d‘d d‘ 1 %
(ot SIMD Mitrou TeanuszUUAToA8NNUUIA subnetwork NLANAINU
d' @ A [} Y 4 Ad A
subnetwork ¢ 1M15 01N TN UTZVUIATOUIBUDY network IdovaNDFRILIUNN AL
Y
VLA TOUAY Hence NUMIHUUIUIBVD network 52UVHEINTAF MR InTea31ananee)
o A = ' a . &£~ Y a
@994 SIMD TasmsinaounuulIATI519ANUDY dynamical ¥90520U IATIATNOATLUDY
1 { T a3 1 Y 1 { 1 a a
SIMD uagmsutieuiitmangay msuvuduaiuag il sramnsonuvasiuedadilszans
A'1A Singel(1980) @155 U §IsEULNTOUIOUDA single-stage Milasunilaslduag Tlac
1 4
networks 11811150 M21UIAUNUYDITLUD network 1ADE19DATY 1A blocking Hareulu
A 5 @ [ 1 I
wiia network Fagvamsveyaaunsoutiadudiugnla
C e . v o & g A
Reliability and bandwidth a1 B3nelamsiauvesseuudonTod network (Huaa

o w = 1

4 4
dguesszuulszaninamianua anuingdalunseenddadiog 2 Yamine msliade

o U

nlauay fault toterance

aa o Aa d A a d? A 091’
-msananenaauyrNnavuVUsEUVIToN 1849 network NI UVUADUUD

g

Y
%

£ Y
. . [l a . <
switching elements WU9Y 2 YUADU iltgmﬁmﬂs'ﬁumﬂ fault-detection 1% fault tolerance 1]

'
A o @ <N

I 4 us/’ Y QBJ}
M509NUDY network NdMyFuluaNuamnsalumadon ToaniuamsmiunuMsandu
A Aa Aa
danianiioy
A =) A v £ :/' Aa Y o
- network NIz NUDVANNDNINGITOIATINUAIIVADING stone work 31A1E1
511904 network du Inajgnimualasanududouues switch 5909015000
11 Cost-effective network ¥3lumsAmuunnd 7 egazrnesedniam
1 1 k4
(bandwidth) tagANFUFOU (complexity) HI9Ua3IANANUDY bandwidth FaAu
IBY a P ] kY o Y
pgnuMAATIEHR Iawnsameaa lave Tdsunsy nagi ldaeunuelu
4 . oy 9 ' o [ o’.l’
Tsunsuilszgna uag reliability Tudpunnssslumsussguanudmsuna

SIMD tiag MIMD Computers

The spece fo SIMD computer

1 dy a [ 3 A Y 9 =) d? =S A
Tuauiiizneinganrdnved SIMD Hiufe laadwesnuuunseausiuaunsd
] £ ' 0w Aq v
1983 15119 1131/04 array processor #4 1i5md1%51 SIMD 1190101111 random-access
memory iz IumonYes associative processor #1150 SIMD 19%11i18n21431 associative
5waneves SIMD Ty 5 199dee,5 111U word-slice tazm51lszulana bit-

slice 11AZFANAVVDI Control Unit 14



Word-slice array processor
Bit-slice array processor
Word-slice associative processors
Bit-slice associative processors
Multiple-SIMD computer
6.3 Array and Associative Processors
a a < o o o § [ aa
111 1958 Unger laaa Inssadnvosnoununosdmsuilynuneanuszos array 2 1@
Y04 PEs §nA2UAY T1ASR 1T master 11709 Unger 925095 UM UL recognition application
(M3szgnanid)
o I A
ABUH1/NVDA lock-step SIMD operation A® 1111114415914 solomon AoNNIADT 14
9n390351 Iag Slotnick
1143) 1962 1509RBNTINDS Solomon 13131 l3itAsE1a motivated AT
4 =X [
Y04 Tlliac series 11AZIAT04 later SIMD nNéanaliog uaaalu figure 6.1
14711965 Senzig 1ag Smith lAponLULY Vector arithemtic AUNIATIFIU
memory modules 11831315 1Ua01 lndU04 pipeline vd1auaT e Y
figure 6.2 uaae PE 1 virtual processor HiNee 2-3 %'%ﬁma{ﬁﬁmuuu PE
.. Yy A g s @ .
Glgﬂmiﬂszmawa pipeline gﬂﬁ‘iNLWfJLﬂU@ﬂﬁﬂu’Jﬂu vector processing
. a J 9 a J a J . . O] 1
The Illiac-V Uszaugunndiszavgrategaulunmsilszang liac series Tulugu
4 a SR 1 =~
usnvesgagilesneununoisaiannaeu 1uil 1960
. .
T4l 1979 Yorarue 2 Yo ldvensanrilad Iliac IV-BSP 1ileaeuaUBIAINABDINT I1
A . .y o <
DUINAVDIUATON gigaflop 11/519A phoneix 17571101 SIMD viaeqatlsenouilugavues 16
o o [y d v o o ]
[lliac-IV 5I4AU 1024 PEs Burroughs 5095uaniladnunssmnsa BSP Y& 512 Pes 11
521 memory modules Burroughs
M3szuIamanUAI9 U0 bit-slice War Tug Tauazomwsn arga CLIP-4
3 { o o A 1 ) 1 .
Wumsilszuanafiadnuuy 96 X 96 PEs 11 8 @1dude PEs CIIP gnoonuuudImsy bit-
slice N1931uuUMsszura152gnd The Distributed Array Processor (DAP) agniimun Tag
@ I 1
International Computer limited lu152medangy The DAP 1iluTasea1elunguues 16 Pes Tu
VUIAAN) DENITU 32 X 32, 64 X 64,
128 X 128 1A% 256 X 256
[ Y a 1 =
-The MPP 1l ufunuvesya InTeai 1 State-of-the-art Avu1alvajues SIMD il

1980 uazgniir i/ 1diRerduarufiouves NASA



6.4 SIMD Computer Perspective
o A Aa [ ° o o Y o o YA o
YUAD SIMD NNLAYIOITUTS U ﬁWﬁi‘UﬂinHL’Jﬂa@N W’JﬂiJufﬂﬂ%%ﬂﬂﬁﬂJﬂiUUWW
~ . A A 2 Y, a Y
yaszuranaliue Tsunsuuazilym vectorization NaeINzUNyn193991a N3
dy 1 g Aa [} A Aq Y 9y
Uszarawaunuil bidundenlunyveuniosnonildlunms
Aa A A 9 a
Performance ﬂlﬂﬁﬁﬂWﬂﬁﬂﬁ%N')ﬁWﬁ IANANGTAND ﬂﬁllﬁﬂ\‘lﬂWﬂi@]LLl&’JﬂﬂﬂJ@\‘l
v Ao ¥ya A 1 A A d? o A d?’ kY
Tﬂiuﬂimmmmawmﬁlmﬂﬂuau"lm IFU YUIAUDIYA PE MEWUUYUNITNINAITISINNUUAIY
] 1 § @ J o o [ o . . [ o
wiuouIaNaNnIzININFUveTze: TaemmedMIUMIIIU bit-slice A1MTUN3
4
Uszuiama vector Hilsz@nTnmiinaziuegiunue1Ived vector
. qul 1 9 1 I [ A
Multiple-SIMD (MSIMD) juiuueaugagved MIMD 1a33a3196199) i uauni
og 11 multiple-array processor taiaz 1533199z liyavosdoyaod1usufoiulu SIMD The
. iy A O O o A
Hliac-IV i udunuui 19dunTes MSIMD dumaiiiineziilu MSIMD @ou 1su T1/519n
. o Y S YA 1 @ 9
phonix 8¢ the PM MSIMD ﬁ'ﬁJ”Iiﬂi’]”ll!’JEJiﬂﬂ”li‘]JigQﬂ@llﬂflﬂﬂquq\iﬁﬁﬂﬁnﬂﬁnﬂiﬂ%
SIMD 98191882
9 1 dy [l rr’dil ~ A o [
GlgﬂGIJNaNu‘]ﬂﬂﬂmﬂﬂﬁﬂigQﬂ@]WH‘ﬂ‘Vii’f)’f]"li]i’JiJi‘ﬁ‘Wi']J“]gﬂﬂﬁﬂi%u’lmmgiﬂﬂ
RWIEFINTV Tliac-IV , The BSP, The MPP Liag52U1 STARAN
Matrix algebra (Multiplication, decomposition and inversion)
Matrix eigenvalue calculations
Linear and integer programming
General circulation weather modeling
Beam forming and convolution
Filter and fourier analysis
Image processing and pattern recognition
Wind-tuned experiments

Automated map generation

Real-time scene analysis

[
=~ S

1 o 1 J @ a { o 4 1
VNedvRIMIszgnamationnaznes sunumsesuanenuaniadaonludiuiikiu
{ 1 ] qs;l { 1 4 1 o & 0
11 Ananudneduli ldmnedsisnuanil dauunmsdszgndmarduiudoairly sy

dauvesdoya






	1 Vector Processing Requirement
	Table 1 some representative vector instructions
	Enrich the vector instruction set
	Combine scalar instruction
	Choose suitable algorithms
	Use a vectorizing compiler
	Table 4.6 Floating-point arithmetic timing for some functions in AP-120B

	FPS-164, IBM 3838 AND DATAWEST MATP
	6. SIMD ARRAY PROCESSOR
	Later-PE Communication
	6.1SIMD INTERCONNECTION NETWORKS
	6.2 Connection Issues for SIMD Processing



	The spece fo SIMD computer

