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We propose a new processor architecture : SIMP (Single Instruction
stream  Multiple instruction Pipelining). SIMP is a hybrid processor
architecture that combines instruction pipelining with low—level
parallelism., Thus SIMP can realize both temporal and spatial parallelism.
An SIMP processor is the same as an SISD processor from a program
viewpoint, but it offers higher response speed by exploiting multiple
instruction pipelines. We also propose the pipeline—sliced microprocessor
organization as an actual way to achive a VLSI implementation of SIMP.
We consider that a computer with an instruction set suitable for SIMP
should be a balanced instruction set computer (BISC), neither RISC nor
CISC.

This paper discusses the issues involved in the design of an SIMP
processor.



1. [ECoIC

VLSIER EFFEN A5 H, Skt oEitii< s /o
Taky PREEEN, Be REER Y RT A
Tha. Zhowlsr7ulnky 42X —-RETEVRF
ARBOTAEEEELZSSIHLEIR LD & T 584,
BroToky FOBELEN LT oy S HOSELE
Vo leFEERNTH S, BiZORIRGS/31 TS5 4 VT,
EREPARBEHEROBRE e bDET M/ n S
oy HiIcbBEA LD TH S, RISC/CISCHS S, e
RAFS5 A4 B VLS 3 &N D BICEELR L
T3, —F, BEOFNOCEELERED TN ETNF A
ra7ukyhThHY, HELOSHABBRBEOLDET
Tx DB HE Y AT LVHEEIN TS,

LU, CNSDOFESFTLRLSD TR, /1S
SA VX BB A Z IV« 54 LOERLE S
DA 7 NVEOBIMUITR > TWB Y, kv ) o v RF
BAARRIE UlcB & 2 hll LoEER EiIZEnii
5. k1, VT saToty iz k A nEs
T, ZOMRER ERBWFNE S 0 7S ADOREICKE
UTHBY—ETREWD. o, FLzws7n0Toty
HHEES 2T OWENEITB SN S LU0 FFENT,

LT, EESI, BEDREY hewsruT oy
OBRMT o v+ EUT, BTSN ERA U
TeEEE S Oy FOBREIT - T 5. B LR
EAROERFEL LR, RBAECHRESLL
QA—2" IIREFINHEEBAEH A S (VLIW : Very
Long Instruction Word) AR —REYTH B, FH~x
BG4S 2EHS/S1 TS5 4~ (SIMP : Single
Instruction stream , Multiple
Pipelining) AREEIFHLNT —F 77 F v 2RFAF LT
W32° XTI, SIMPARD BN, HEL LT, EHIC
BLTORELHRRS,

2. B8

SIMP A3, VLSIERICK ) A Eth et Bt X5 4
DL HBIBER oy DT —FF 7/ F + T
HY, 0T —FFIF v EEFTEHTaty %% SIMPE
Tot ey ERESR SIMP ARE LUSIMPE 7o+ o+
%, UTOR%RKIcERE LT3,

1) =dbEoER
SIMPARNEHET MEdtk] &I, frd 3 » Fisins
SEICB BIREHEE (response speed) O ETHS.
HERY A7 LAOWRELELASTAERE LTI, £99T
5 &9 HMER,
® CPUARWYF
® 1L/0NY ¥
DWTNOUBLBFIZBLTWE0NH 5. X517, CPU
Ny FIRAEARL, TORREEZONAET~E

instruction

T END B VIZNEORERB AN T,

O F=genNYUF

@ @WmHEN\UUF
D2DKBITE S, ThZThOHFIc LTI,

@ 1L/ONRNY Y F=1/0FukyH

@ FT—=F "YU E>RT M Sy

@ M{INNV Y N> TSA v TukyH
BEOTaky P T —FF 7 F + NEIHEET 5. SIMP
FHRONE LT EDRGH T v FIRESTFTHY, &
DRATSA v Ty FOBEMAEW-712HDTH
5.
—F, fHER Y X T AOMREEEE LT,
@ IBEWR (response time)
® ANV—Ty b
D2ONREL VSIS, vV FTL 7T oty Hid, X
N—Ty FORLEED D FTREENMHRERD . UL,
IERE AT S ICRAERABMAER L, BRI
EZFENRE . 22T, SIMP AR T, ZAV—7 v b &b
L UABERHOETEDEMEREI RS LT 2.

(2) Hmas O

REOA 70 oy « 7—F5 7 F +1ESISD
(Single Instruction stream  Single Data stream)
FRICETNTHS, SIMPE o & v ORa ST,
N5 SISDE S o v OB G Ic UCHREZED
£Hixd 3.

PERDE LNV AFURE RO EH G T VLIW R
KRONB LI, BRAHDT +—< v PEREINK
Bfea=y b (ALUSE) BERBLTOHS. L2,
VLIWEZ 0% o 1B THE, RG4S L L THliea
= FOZEEOE DB OMUFIEITHY B HHENILL.
DFD, BRASTOLONEED Y ZT LACERLE N
1ebDTHBELEERB.

—7, BUL BLVAFIRBE AR O —EEHFETH B
SIMP AR T, #ad LAV TREEEL =y + (BEW
I, 31 754 ) BoEERIZ U, BRGS0t
Z2RBEDICT 5. Thick Y, SISD AR SIMP Ao
BRI E O DINEB ST S, Tb b, 1EDGS/ <
LS54 v EEOHRDSISDRE S ut vy DA TV 2/

e TO TS LNEDEE, SEOGR/I T 54 VEFD
SIMPE! F oty ¥ ETETHREE B EN5THS.

(3 FLnF oy HHEREDRHR
SIMPE T 0¥ v 4 2HRT BT, P/ 1S54
BT TVLSI{EZIT, 2D VLSIF v T4 EEERICES
ST HR I EET A ETE—~T oy LD LI
T3, &oT, 1 F o PRI THEISNLDONRERD
SISDHI<w A /sy &) &iZiis.,
IOTmky YEREICHUIFEELT, By P XSS
RewArarakyPERN IOy YHERENRD B.



Ey NS4 RewA 7070k y FHERETHE, EETS IS (= 1, I )
F o THOBEETBF— S BICEDRE > DI L, ) o
SIMPE S b+ v THERSNSHEEIT L VRE 5. [ _PU" |
SIMPAHRITE D, & LW [ A TS VRS2 b e
A ruFotyH] ETEERINE T 0¥ v PHEREZH cuU . . . <DS= MM
9 5. : : :
I, D,
3 BE L PUT Je—d
SIMP AR, YUTOHEEET 5. (a) SIMPF=,
IS
(1) P | ! =
SIMP AR TH, B—0h4 Rz RN >R ) SSDAE :
LY 5. "
—BRL A SMEBOBERIRL (a) (b) RTLII, : »
© Mo A TS5 A VA : S AU i B LIL§: T N e ﬂ
% T AF— V58 UCHERINET 3. Z0& & T M R Bl
DI, BESEE TICE LI . . NN
@ BELARVAEFINE  SEOMEL=y FEEFL, . . . .
BreDarzy bTIODOHY (BBVRHHT 1~ Sn | ) DS
F) ZiE%U CEEHINET 5. 20 LS DLED —{CUr |——>{ PUn J—>
WP, ZERISERE SITE LI (&) MIMDF=t
OWFhTH S, SIMPAR T, H1 (o) IKRTEER IS
G TS5 4 VNEOBEE LS. §18bb, TRTF—Y0D —
84 TS5 4 vk SEEE LT, MEOLFIEEE/MS —
B X BISERE (SXT) K5I LTS LT 550TH cu I Bl MM
3. :
RS/ 754 VitRA SN S SHOGHORE FUn
Ty s LRI EITT 5. PU
(d) EHFUEATSSISDAR
SHALTILIR [ S
# ) iv4 ) 143 ) i+2 ) 41— 7 foe——
(2) B—a/t4 IS4 V02 v = FU 1 D
PN RIS PO 2l »{FU 2}= DS
i+8 CU H : ¢ e MM
i+9 Fol o FO e 2w
i+10 L';LU“J‘
i+ (&) VLW
(b) {EL~LAFRIR
B X ZRAEFIALIE .
i+16 ) i+12 ) i+8 ) i+4 }—»
i+17 ) i+18 ) i+9 ) i+5 }—s i !751!_0_&1_)—-:—‘> ‘gs. -J_I
i+18 ) i+14 ) i+10 ) i+6 J—=li - CUz }—*= <23
i+19 ) i+15 ) i+11 ) i+7 [ - |PU| - MM

— () BEAS/ AT 54 JLE

1 HEREORE S DS,
ClUn <<
. - ) MISPA3
(2) YRT LR CU: control unit IS : instruction stream
SIMP ARIc & BV AF LR L MBOE LI Y X T PU: processing unit DS: data stream
- - MM: memory module D : data
Aﬁﬁxfﬁ%@z TR I : instruction F : instruction field
s bahd ki, SIMPAR (K2 (a) 2R) ¥

2 UXF LR
SISD AR (K2 (b) BR) ickbiysnEa=y b (PU)



ZEENNUIEREFEMTH S, SIMP HU K U7
RELT,

@ MIMD ( Multiple Instruction stream
Multiple Data stream) A=, (K2 (c) &)

@ HEHOHEE2=y b (FU) 259 3 SISD
("2 (@) 2R

® VLIWHRK (K2 (e) ER)

NH LR, ROF[TRIL > TN 5,

® MIMDAXTIIERD T 0 /S Lk w7 HEEL
TEA2 PR T 5 Madd L CNE2L= v b 2EHES
5. —%, SIMPARiICE Tt 1= v bOBICER
DOTHEMZDbDIIBE—THD, -TTF0sS
LAY 7 VEEZYEET 5.

@ SISDARTHEEEL=y MEHFEHEIETD,
MEa=y PELTRBETHIETHY, B
EbE~c lag/ 1 LMESHIZN.?

@ VLIWHXTRBRGSOZT 1 — IV P THINT 3
Bfer—y FIMTULHETH ZHLERIL. —F,
SIMP AR TREQE 1=y b og— IS IR
TR ST,

—7%, SIMP AR &2 EREOBRERS bDEL
T, MISP (Multiple Instruction stream / Single
instruction Pipelining) A= (K2 (f) BR) b 5.
MISP AR ClE, 1EOREI=y b (G317 514 )
DEBORTRICEFSNTEY, ThoORBEREI
MELTHL ., —RIC, HFRRLTS540° IO UER
(cyclic) A TS5 42 EFHIN 3.

(3) M

SEDHEA TS5 4 UHREHEIN TV EES, 5
BER17ov 7/ 12%0See /&5 (KL (¢) &
TR,

@ BST7T—FF0F v

SIMP FROEM A S 1L, SISDAHROMAS LT
ITEDIO EL, BHE/1 TS5 4 U TRIBIC SRR A
115 72®, BIERN ORE—ROEMASTENTH 5 LEN
H5.

SIMP AR & VLIW AR B BRGS0 mE s
R3izR 9. VLIWAHR T, #as LV Tltea= o
b FU) ENRBABDT, AV A SRBEDT L5 EHT
LUENRD B, —F, SIMP AR T, Hid/314 514 D
EHPBRA D LIV THEBIL 20D, T 281 Siddgs
AT 54 VEPIEFERTICT— FEERTX 5.

BHSS
) O O 56
1 KL
L Puo | [Put | [Puz ]| [Pus |as
(@) SIMPHT ATz
_ BEEXBES S
D
L T T fuw
|FU0|IFU1||FU2||FU3]PU

(b) VLIWAHR

3 #HasrEX

4. 88
SIMP ARAEERT 584, meEEEERT 51013, 8
—mRNALTSA VORI BE LT, A TS5 4 vDEN
A TSA A I =1y D) BINSSMZ BHEDSD
5. BN E, REDBE, B—aH/ 1 754 v L%
DFEEUNMEONIINT ST E. 191 TS5 4 V%%
EiLUeZ &k, Bi—mg/3r 754 /@H#u:t«'c,
WIS HRRENEL TS
XA l/f\/va)jriuri%iznm:%l EHIHENHR
BT, VLIW AR SIMP AR & - o4& L ~ULAEFI Vs
FRICHABNLHECH S, VLIWHRD ¥ X5 LTI,
a3 S OLEETHTIEOHH B LU hOBEFR
BRSSO HEDAL N THN D, —F, SIMP HRD & X
T LTI, 32230 5 EIEFHEOHBIIITZ 548, Th e
RAROPICHRINICRIRT 52 &IZ LN, &-T, 22
T¥ 7z, VLIWAROBEE &3 RL 3 EERENEU 5.
T, SIMP AXOERICEET 55 REBIC OV TERT

(a) 7o—{KeE

BN CR%jD

HH@

(c) dihikeF (@) AhigE
ij : SRR ORITIEF (<))
D : ERLIEOIERE
B4 7—5iKkTE



4.1 HEHEOKEEFR
—iz, Iz,
@ #|#kE (control dependence)
® F— k1 (data dependence)
O 2RO RERENEFET B, _
BIBMEIE &1L, BRI S OERITH  HifDETHRS
IR DBEBICER SN AR EET.
Fi, F— A FFECREK4IIRT LI, 51207 —
Zicd A AHAOHEERICKD,

@® 7vu—{ktE (flow dependence) : WA= AR
®@ ¥k (anti—dependence) : AA—HA
® Mk (output dependence) : HSi—>HH
@ ANK#E (input dependence) T A= AH

D4BEY DIEERENRH S, hoD S b, AJHRERKIC
»BHSFTIEATINEIE LT HEDINR, B Y DKM
RRIZH B D QMBI ZRRINCTILS.

INODREBEBRIVLTLSA Ve AT~y TDKR

ERFERER - THY, B—Hf/ 1TS54 v THROK
S HEHHR U LN TS S

O HEMEEAOXE : MRTHHLIENDEFRILT,
FR URloas%EETT5 (R53KR).  UFAN
5TV, ZORPZEEIETS (no—opifp &
T5).

@ FkEL KCHEEAOXE : SO 22R3FKEN
W — 7 EERRTIREL, T RE2EETHIL
THIRREIRETH 5.7

® Ju—iRE~OXRE  THIIXENEF — 5 kR
BThHy,HRT B ENTELD. ZI T, BEIE
T Uk oHhZE#HTREBIANUR T — INTF—
FENALIRF B LD TEEERTS (K62R).

@ V1 SREBREBIL  FRES LCHMERER
UL VRIZ BBIBRTE B, Ei, 7 o —RERKRIC
bAasELIIHREZIREIS TS LTS,

DIER, B—d 31 75 4 Vi & A REUTIMEICE

B avSEOKRERIR, T b bR TKERNR (K7
(a) BR) ITHT BHECTH - 7. BEGH/ A S VI
BT, ISRAFOEEUTLEDITI. LR T,
STIOKERRE LT, BENEERRICNA T, B—
RF— U EAWTUTHN T3 H SR COZERNSERE
Bk bA UES (FT7 (b) 3MR). SIMPAROERICH
- Tid, OB S L CZERIKRE &0 D 2IRTOKEF
BHRIZO U T ED &S ITR LT 2D ERDFE LS.
ERIFHEEEEN b > 7o 2 LItk Y, YT ORICEE
T BBEND 5. '

(1) kBB OB

BEME TS5 A4 VTRE~T 0y JRADOSEHOHS
2 E—BRICIET UCERT 50T,

@ EKEHEROBIFBEEEEDOLITITIN

@ MATORER, BREPHIMEEE LD L 3 IHIRT

5
PRIE 7D (B—d/ 1754 U TRINS ZHRRY
12T > T 3).

apsgms—w F D | E W
RICKAT =)
F

TREGS

O|m
m

W

13

(a) DIEFRETHEG

som 2w
ELLY F D E WI o

(b) HEFRMETL. HD. ZOFHUNELL - IFE

azf*mgﬁﬁ-»l FID[E]W
B R ID
RERFT~E F XXX
% BRA) - FIDTEIW] s
© SEFHETC. o, ZOFANE- L
BE5 SRl

snmsmaslF |D]E W a
Aniss | F Dc:(l"EIWI:)7 e

B
@) F=& « N INZHIZ LGS

snmma| F D[ E W
rnmae | F|DYE

70—
W] B ELES
AR B
() F—% « NARZNBZIGE
R6 F—4 « 1NA/X2

L A A R

— )R ) N )T
Ny

(a) WL SHEIKERR
BERSIA T4y

() 1)

i+12 ) i+8 ) i+4 IS
i+13 ) i+9 ) i+5 ) i+1 ))
i+14 i+10_) i+6 ) i+2 )})

O i+15 i+11) i+7 ) i+3 )

(b) e RAKTERIR
K7 SRmkERR



(2) wlEakE
BEGHATS54 VTR, 7oy JEETSHDGS
D/ TS A4 VICBAShEOT, IROENEE LS
3.

O HETFROBEIAGHTIINL Toy 7 &85,

@ R—7av I RICEENEGS NG 55, Rk
FRALRIC & B vy A S Syl v > & AT U THRIT LIS
HAIRIE 580, F7o, DT LR T, EiTL
TROF BV EEDLTIHRERS S (K8 (b)
BIR).

@ DEFRER-IBAEOBREET ST 0y 7 OESHML
1, BRNICRBE—GS/ 31 7S5 1 itk ke
HOEIMELLRBDOAETITZAS. UL, B9 5 &
I, RICETTNEGHVBICRA SN THAEEM:
RREVDT, ZOI LEERTILENH S (K8
(c) ZIR).

attsuas—wml F | D

FRILIHS F
()]

olm

W
x| %
x| x| %
FIDIEIW| s

(@) B~/ T34 VIEBS a0

zusina— F|DIE|W
BE—7oy? FIDIE|X
A THRITLU Tk
DRSS FID|E|X

sisas— F|D|EW

Jovy

s iG]
(b) BESBF/NNATIAVIEHBTS
7oy RSO

F

Sl o

?'f
mimin|mo|o|o|o
mMmMmmoooommmm
O|O|X|X|X|X|X|X|X|X|Z|=
m|m{X|X|X|Xx|x]|x

== x|X

F
F
F

FRLITOwY
GRY)

RICEITTRERE
(Fegfck
Tz FULTWE) ——

B
) BESGB/IMTIMAVIZHITFS
#ET 0y OERMEENE

8 Sfomt

(8) 7o—kE

BG4 T 54 VTCRATF—=VBDF =% « 2343
T UIZW, BEMS/IA TS5V TIRESITSL T
SAVEITDF =8 S RADPPEELS (K9 (b) B
B). DL TS5 A4 VDT —F s NA R R EF 24 =
FEES U, Fad v Xk DB s sh
BERATSA oA VT~ y JNOEFENUELIS (K
9 (o) ZR).

gomme [F[D[E[W _
AP FIDTE W~ %
@ RF—IMF—F - HARR TR Pt
FIDIE oW
#nfias [F 1D oW
AnmEs [E D &:E}._E W= 7o75%
FID|ENDIW
® RATSA ST A= Farmoy
FIDIE||W
FIDIE|&S|W
F|D[STE[W
FID|IE|&|W
FIDI&YE|<S|W
F | D &3] OPME [W
FIDIE |©|W
FIDISIE|OD|W
() FrA=v¥ic&dqvy—nyy iR
B9 Fxq=vs

42 HEBLUF—& {4

WA TS A4 ORBBEIIE LT, ek LUF—
SR TEILEND B, RO LT — 5 OREI A
TSA e AVT—0yIDHEH 1 DOREEFEREN S
NoThHS,

B—G&31 754 v Daak LUTF— 7 8% T,
O NwTF:TRVR Ny T 7, 48Ny T 7, T

FenNyTy

@ Fvola BEFryVa, T—F+Frya
Q@ A®Y A IY—T
WEDFEEESIIANT, G931 751~ OUNTERE
HEDNS v REE-TNS,
SEGNGTSA VBT, B—GH 1S54
YOS EIUTF - HHERERICLT, @91 TS5 4
VOEBBERICEUTTN S S ELTILERD 5.
BiZ, ¥ v v V2 08ELITBELTIE,

O =NFNVY

@ <NFHR—-}

® <TNFFryva
REDHENEZONS, S F vy 2 & LTRAF
WNOIW, EFITF =T FvyalUTHTUFR—IN
REBEEAELEDNS.



43 @PHEREDSE(L

S OBEREIZNS Y FNb SEE, B—hf/ (17
S 4 UCIRUTIEE A TS5 VARERBTHIETH
ZIBETMTE N, BEHH/M T 54 v TROGS
AT S5 A ICERBERIFLTLE D (R10SR). 0%
D, A—7oy 7RO SEOHSOR TR ETHMOR
WS - T, Z DD G OETHEINIZ 6N BT
LT B, Ihi3, BESE/M TS5 VEEOMETS
5.

Z OB ARRY BT, P OWRED NSV FENE
{FBLH Ity PEESETHIZIL. 2OX5TH
thEELEhicfdty PEFTAHEREIITH
BISC (Balanced Instruction Set Computer : ¥y
SEy heavPa—p) EEES BISCIZHUWTIE, Hk
M (complex) M BV EHINEN TS (reduced) i
IEEROR LITL ST,

Bt SIMPE 7 1t v i3, SRINICBISCIZIES &
Bbhs.

muzz-v206s[F [DIEJE|W
amzs-vaons |F DI E|E[EJEIW
RER7—3 1 0% FIDI3 o B EW]
AERF—TIOBE FIDIDKD O E[ETEIW] B
o LRI T SEERE A AA AT
xwzz—v20as[F[DIEJE W
mizz—vaons  |FIDIEJEIE|E|W
muzs-s1ome - |F D] E &K K3 W]
AERT—IIOBS F E|EIEIR W] 5
(b) BFIRF NS T5A VERALEE-RENA TSV "
muzz—veons[F D] E|E [ O [W]
xuzs—vaons|F|DIE[E|E|E{W
mpzs—s1oas|F | D] E QDD W
muzs-v3oas|F |[D[E[E|EIQ|W
©) BEGENATS4Y A
FIDIEIE[W
FIDIEIEIW
FIDIE{E{W
FIDIEJEIW
i

(d) BISCOZEHRYNATS51

K10 GRS OEEDNTYF

44 BENRATS54 v OERE

NFIR LY, GoNAL TS5 4 v OERBIMET I 57HE
WD D, He/31 TS5 4 vOBRARETITONTIE,

@ Tuovl/RickiAERRET

® #HETov s EZElOWTOERRET
D2 >DHENDHS.

1) Toy/RIcBIAHEARET
SIMP AR T, 70 v 7 BALTSEOHNEERS/M T
SA VICEBICEATS. 2070y J RSB 5500k
A% L USRS OHEMIEDR, g/ TS5 4 O

ARICKEIHEEEZS (RI1ER). 2oL 5 ame/ 8
A TS54 VERBROETICRITBIHEE LT,

@ a3 SICkBRHEL: HEHRET Oy 7 DK
BEBIZ, 1z, AEERSE T oy JOEBICENTN
BET5 (K1l (a) B8).

@ TuwZTSAA VN :SEOGRSET 2vFT5
B2, S SnT oy 7 DEFEITLE LI, Tay
s BERATETSE (K1281R).

BEOKFENRHS. BL, a1 SiIckbEELIE, 2V
IRA SREE TS AV OEEER > TOBLERD S
&, BB —EDRYINLTIA VED VAT LITL
NERITIRNZ &G, HEDIFE UL,

FIDIEIW
FIDIEIW
FIDIEIW
Syigeng = F E|W
SigkHSy —| F E | W
FIDIE|W
FIDIE[W
FIDIE[W
(]
(a) fER%RES (100%) O
MgHs = F W
Fe X
CF X
oF E X PN
"3..‘X‘::x' ﬂgst&ﬁﬂﬂ
D-J. X |- X
FADX X
SigkhRs —| F [ DI E[W
B

(b) {ERERIE (25%) OF

E11 &84 7SS4 v OERE

W7 KL
TGS
Toy RN
ik
4n I
4n+1§
4n+2| SRFEHE
4an+3
(@ Juyd 734 AV MaLOBE
BETELR
L DEHS
| FovomR
(e
m DEFERS
m+1
m+2
m+3

(b) FOu¥d 754XV MEYDEE

12 70wy « 754421

__31__



(2) BT oy /E2ERVTOHERRET

SUETFR R - 73BT, B9 75 A BRI

AUTUE - etbii 7 oy 7 2L 5 BN ENRS 5. B
— RS TS A TR, METFRUNEY TH B 2 EhW
B UBRT, 781 754 YADTRXTOERBRHS (T—1)
BEEBEImEtThid L. ZUT, FITTREGESEHH
RATS54 NBEALVET (K18 (a) BR). L L, 2E
WRNRNATSA VTR, BT oy 7HOBHELTSX
(T—1) HHOEL DHP/IVIA TS 4 VHIKEAEL T
5. HETFRIDFER - THT D, TS DHSDOHIZRICET
FTREEUNRESBEEN T BEEEHED R E L. Uit
ST 2354 VADTRTOBRET 0 v 7 5B Esh
LU DTHRYBNREL LS (K13 (b) BR). 2DLS
Q31 TS 4 Y OFARETICNT 53513

O P EBRMICEINMET 5. BIROFER, ZBbHH
TRy IO mET FURERENTTE, KICEFT
NEELWBEOT FUR EHES $ TR 5.

@ GOBBRRIEGE NS ISA UhCEETST Oy
JEERUTHEE, RICETTREELLT Oy 22
FHETHHEEITRThE A TS A4 VICERA LGN
£5i1295.

D&5i1T783 (K13 (c) BR).

o —-{)3 : :’:Lz.l).’..ﬂ‘) T )

( RICEFTFFAE ) 28
ELLa® EHEOHMELS D
BiEAS (b 1 i+8)

(3) B—R4 1TS54 VB I 308 OE\MIE

we
i+8

EoLcii
(YRS : i+8)

i+9

i+10

i+11

(Rxig~e \ 4
ELLWTous FEOHRE %5
#ET0uY

(b) BEBRVNA T4 VICHE T 3HHOIERROHEIL

RIERITINREELORS

PN
T

i+16

E
i+12

P
R mT
i+17 ir13

i+18 Ry

AEHE
(5yigisk 2 i+8)

i+19 S

¢ BIROFM

(c) BER/F/NAT 54 ICHBIT 304 0DRIROMWMIIE

13 He0EMILAE

5. B8hVIC

DLl EONERUIZSIMPARD SOt w4 7—F
T F R ITDVTRNR . B, I TORBRITESNT,
SIMPEIZ 0¥ v HDF 4 X7 Y — FICIZ &L ARA/EHA
FELUTHA. CORMESIMPE S0 v & HicBd 2 W&,
BIOBRITED 721,

¥/, SIMPEIY 0t v 9 OBIREMITUT, ¥ 2 b—
FIED, BY/RAITSA Y, Fryva, bty ML
DEFFERERE/3T A —F{LL T, SIMP AR DH:REE
fliZfT-> T3, ZhSOFHHIC DN T, BEMEShA
SHHTHE Uiz,

Fer LT, RETBREIT - TS EEREE, KK,
ATEEOER, BLU, BEIFHRV K ERIRED
HRICEH I LET

SENH

D bt fh 2= Nl e KR MEEBQA-20
1B L OVIEFISEE S K, HE0ER 27 —4 (1986)

2) NLE f : SIMP (B—&&W/ SEGS/ TS
A V) FROBE, IBF 62 FEBRBHRFELIM IR
H#A KL, No.1044

2) AB fh : SIMPARIZH 5 HEREROHR
Fo, B2 EBIBIRFSNMNZIHEAKRS, N
1045

4) W.Hwu and Y.Patt HPSm, a High

Restricted Data Flow
Architecture Having Minimal Functionality,
13th ISCA (1986)

5) B.Smith : The Architecture of HEP, Parallel
MIMD Computation (ed. J.S.Kowalik),
MIT —Press, pp. 41—55 (1985)

6) HEE fb : FLATS207 —F7 7 F v, B
F2H 35 (62 E&kl) 2EKRE, 6C—4

Performance

7) D.J.Kuck : The Structure of Computers and
Computations, Vol.1, John Wiley & Sons
(1978)

8) BHEIM : WHFTEMERSG, WRE (1986)

9) R.M.Tomasulo : An Efficient Algorithm for
Exploiting Multiple Arithmetic Units, IBM
JR&D,Vol.11, No.l, pp.8—24 (1967)



