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&, =V VHOFEHRSES TR LNVORBTEES
L3, ZhERRLEDOAK ]I TH S, HATOH|H
KERF G L, £20F OO #», ZToOLr <N
BT AF—7—F, ENEFOLRNVICBY ZHHIHE
DEHTHD. AVEa—F T—F77F +hbHh
pLitBEEFVP S TIAZOME&MATH-T, £O
EFNVTROENILFEZ, PENBT 77 F +
tTcoETFEFVCERL, ThEEBEON—FY =
TOLETESESE, N—Fu=T7i}, VLSILEDF
WA ZEG S, EEEMEAVTERsNS. L

MoT, avEa—9 - 7T—F5F7F v+ B, Th
SDRAERNTSH 5.
problems applications ! included parallelism
1
task algorithm : parallel programming
I paradigm
program — languages, debugging - aid
— compile
primitives computation . data - flow, reduction
moldel — schedule, allocation
machine execution model  : physically mapped code
code — control, resource managt.
logical hardware . pipeline, switch, shared
operation organization memory
implementation . high density, cooling
technology
'
logic device . VLSI, high speed device,
circuit technology
LEVEL OF LEVEL OF KEY WORDS
PARALLE- REPRESEN-
LISM TATION
B 1 a2>ta—FNEL~LniEERBUZE

HE, ATLHfERZDOaI Y Ea—% «T—*%57
Frid, BHTELLOWMENS S, HHHcIEAL
shTwa, Lhal, —OiIATHRERNZT Y Ea—
G e T—=FFIF+EVLThH, FDRARY FIVIRIEW,
FEWNRETBEER, Ko CUEH L ICL-T
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T—%7F v %, SHELENOZoD#IITH - TH
HLTHZER2D LS5 Koo Eicid,
zoRBARET Z2 Y v OFIBRINTVWS, EEOD
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(Languages) Lisp Prolog PS Object KB
(Technology) 1432
VLSI Compact SOAR Conn M.
Scheme AI-32
SPUR
Microprocessor Array PIM-exp Dado ZOOM
K-Prolog NON-VON
Data Flow Machine DFM HFDM PESA-1 Oraga
PIM-D
Reduction Machine Mago PIM-R/P
Alice PIE
PR
General Technology* Symbles PSI CMU S/38 RKBS
ELIS CHI. Delta
Facom-a

% cache, stack, multi-register, hash, tag, pipeline, GC, microprogramming, etc.
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B, ko VLSIm&7—+527F + 2ERALLSD
EVWHEBKTHY EiF, =420 7oy Y T L
A2V THREAKTH B, —EHKOEI AR, h
SIRALHVWEERERT—F77F v+ EHELT,
Fpyva, "N—FY9=T7R¥vI, BLYRY,
Ny UV T FTT—F%F 0 F v, 1754 VAR,
H—RyYeavsvay, 4207057 vav
HEAX2VDETEDILEDDTHS. UTF, Thoosn
HIci->T, T—F 77 F + BN OFHREBRR3.

2. AVEa—=9 - 7—FF0F+
oo Al 2oy

EhtravEa—% - T—FF70F v 2EHRHT BN
HogkeELT, F—97u0—<vy, V¥FIrvav
2V VvREDVWHWAHEEF VALY E2—F -
F—FFIF e RREHLTVISETEbDE, KTF
EmaRELT VLSIE#f & 2T T TRID LT 5.
H2DwA4707oky4 - 7L 4 VLSIERIcED
BT EEL, —BERICOVWTIR, REDOER TN 5.
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F—y7u—2vrid, ARTVEBHi-TLEEIT
FZOHEABBT LV, VWbWw 3 F— 5 EREHEE
KRS W=y v T, F-sofhcEB LT e S
SIv/ETBEIEIREST, BEHCHETIHEME T
BIENTES. WHIEWFINEOEARE L 555
BEFLE252260TH5. TOERBEKIE, FX
B, HER AR5V FERBENV-TRD A
754 v EERLETEE L 205, BE0gE & LT,
HANS 7 — & BRENFEIC A T ERERE) % bk L /-
EAHEGHA, WET - ESML TR, TORM Y
DA% FHTHEEE, Lenient cons 7 & @ B REILIR
MiTbh, Lo@EEHOH ZNELET|Iw v ELTD
KBEBZ-OOH5. LHVBELEDOALK ST, i
SuEEBE L HENITOh, ERESESATL
3. =& AiE, NTT E@gwtho DFM, ICOT o PIM—
DiutHhzrThh, +HEREDO<Y Y THH-T,
wWEEh b L Bickb~i & 2 oWHFIE L, SERAREC
NET 2 WFMELFOE 2, BhBEsRrLTw
3. ISAMEOMERESTIIEED & 5 ICERHIL
BAWE, v vOT—*77FvEZRICADEST
Lick-TBEDO 4707 ak .y 4 EERIERTH
AEFIFIEHE S0 505, MEBOESHAK TE VIHE,
HBic A\THEOIEARETR, F—9 70— v /i3,
ZOENINRANERES 2 HEEN S 5.
ABBOERKE L TIIERT O SIGMA-1 45
D, BETEDOT oty ¥ SEEEAKNIE< Y /B8
BERsh-o2H 5. ChoDiEh, F—4F 7o —H
Mo LSl =y v b@AtsEE-TwW3, o
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GE LT, 7avzs bk CedaricRoh s kS,
K& BB OIS F— 5 7 0 —#IiT D
twdrwrsuF—s7o0—0RHP, HE7o-—HK
LORBICE-T, LVELET-FFI/F+ERV
EHEWIHEOHEBS 5.
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LT, RELEBEZBRATOIEEEZY S 7 va v T
0, COBFICL-THOWIMBEERFL LS L
WHIDHY T vaveyvyThHsb, Thid, bEd
& GMD o K. Berkling ic & » TIRES N DT
505, HEObLLDPTE, BLXUAGFELOHL
gitic k- THFLVIEEFVELTHFSATL
3. zOEBEFELTE—Mi, aE—ZFZHAVSEZ b
Wy Sy S s vave, ¥4 v iBREERLET ST
57V FsvavERBIonEs, XFHOLEDE
DNABEXRMIBZHOTEIEIEFREBELEL SN T
3. %1, I % EETF (combinator) iZ & -
TERTELVHEBORIABITDODNATV S,

v yOEflELTiR, %£i3LED GMD-RM o
Eh, L5 K¥EDAMPS, J —2H4 054 FKED
Mago = v v, EEA v <) 7rh vy YO ALICE,
ru 7Yy k%o SKIM, HED ARM 2 &4 5%
3. C05b, EToky ey v E LTERICE
HLAbDld ALICE 23 TH 54, thdsidnd
hd FP,HOPE s CBABIZSE AR ELTHD,
RERERMSETHEEOERMSAIETH S, Tho
o W\WTIE, IRETENRS.
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BEDIVYE2—93EELAEN VLSI ZHWT
Bl ShTIRVWAY, TITHENEZDRIEDLSI B SDT
35, BMs» S VLS kawk7—%577F + %2H
T —EOMETH B, 1LEARBYRAMY v« T LA
MEHITHEH, BrOEZTovy 420 RAILL
t- Warp =+ vH CMU Tfgoh T3 (K3 BR).

F7, B 7oy 4% 2RE7 LVARIIERT
KL vy Y EEHLLLDELT,
Goodyear Aerospace ® MPP (16,000 &), NTT £
KEHDO AAP-1 & ¥ AAP-2 (64,000 &), &
%y b7 =2 REHEN—FY = 7 TEHT % Thinking
Machine # ® Connection Machine (64,000 &) 7
End B,

oL SO Fices s, bide VLSI©
FIAB LOEHBEZLONL L -TL 3. WHDO<
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4 ~f,¢%2—7 (6-Cube)

4Ar7a7oey 2B, BYLEPRo Y —THEEL
oy 25 aid, hBHE VLSIiER T —* 72
FryHETREVY, ZRIELRPEMO< v &L
ThESFohs. ooy yELTE, AU T4
=7 TEK2 D Cosmic Cube (X4 £H#), intel ¥
® iSPC, Bl AD® PAX 5 & hdb %5130, £ O
s EBEbNED . 4P, vy v 0E
B E LTOEELMLTOIfEbN, ZTDI BT,
e D BAERIGHICLE > FANEHTS S
DEEbLNS.

x5z, VLSI 4 it S EHAOEEEED 5 DI &
Lo 3IRLEREOHENTOOATV S, 3RLE
EDAY v b3, RFHORBENRCNLEILT,
zhi & > THEER BT TE3EH, JOEES
R bEEEE 55, MR, fERE#R O ED, HEE
WTHBH, HAEALRBShTVI S, HHE,
Ho#& BTy 27 2 %25 EEABIGHLE
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BELTH S5 H, 3k VLSI gL ic>n
<, RBoEFNE- Y v ORFOIELTHS .
EEE, T TCREHTEDLIBRESLINTL S,
Hughes#t® 3D a v Ea—9bZ0—fTH 5.

ﬂ%@ 7 v ELTOATIHEER
VEaA—% - 7—FFI0F+
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AETE, bZATHAEAOSELXETS LD
Fe®itoffbhtcavyEa—9 - T—%F77F v I
SWVWTHRN3B,

31 Lispeiy

ATHEERASEL LTHLERNEL, po&bIA
(fEbhTWaDiE Lisp Td 5. Lisp 2 &I EIT
+2avba—4%&LTo Lisp vy vyolFEiEd
¢, $TICIOEL LD, ZOT7—FF7F v &
LT, BoLAfAIEy thiks7ELTHWSE S Y
T—%F0F v, FREEOSVWRY v 7 OEELE
BBl D N—F9 =27« 2%y 7, KEBDRERE
7o, BEHSBELDRICERTILDICKED
4707075 L5 SEIELEMSHESEL
DLYRIBEBEEETHY, #—Ny Y aV7
vavOXELEIOSNTVWS, <Yy vELTRTTI
BERLshzzb0MBE < tHE b > T3, Symbolics
3600, LAMBDA, Explorer, Facom a3 £ Z Hh T
» 5. #0i3», ELIS, FLATS, SPUR 0 &k 5 i =
vvbdb, BEDObDT TI 4o Compact Lisp
Machine 3% 5. Zhii, Lisp =~ v ® VLSI{t%
ot dbDThHB, 7T—F577F v+ LOFEELT
i3, Lispevvo=rvF 7oty 44t, BLXUHD
BESMEO A S FHIEHEOBEEE bE#ITIT
HoTkRkbHRENBEIICHE-TEL, ThREE
i, L ONHTLisp v v vy AEMICEDNEID
DEHBETHHAD.

3.2 #H®/ Y

Prolog it RF S N 3 MERBEREELHERECL
ET%tb@vvv?&é.C@E@ﬂE@ﬁﬁm
M—fLENy 7 b5y 2 THB. Whlw v DFER
Ny g b5y EEDYE, R OR EFIBHVS
hactbdbd HR<YyYyOT—F7F7F+ELT
3, FTBERE<Y VvOBE, 97 T7—-FT77F x,
N=FRu 2729y 2R EBEILAVENS DI Lisp
2 v EEETH B, HRme TR, R 972D
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BEOWIIANDT 7 2R b0 FEET 512 Cache ©
WHABESTH S, &5, £L OFEEEEHNBNICS
TEIRDDODR—R L IR IELZLERT B ED,
77 —byT7OEEN, FERET FLAZLEN
HMThs, REMHL<Y Y ELTIRICOT o PSI,
CHI 5 &hdb 0, R~y va—rFELTEKLS]
SuwicHi a3 & oic Warren’s Abstract Machine
(WAM) 5 5.

WFER < >~ v 3, BEREONEEZ, AND 5,
OR %, = Y —£iF|# & DAEFH (K5 SH)

B 5 HeRLEED T

AREALCESECETTAEAEANET 2@, I
Fl7rasrs vy N5 54 0BT SREXEI
TE-DOXET—FF/F+rTobHB. BE T
HHRAOSELS LTI, BHRIICETIEEZLD T 51T
x4, GHC ok 5ic Guard #BA L T 5754
BB, ThodELEHERREICS 545, OR I5)
oW\ TR, +aEhEsIEHTT—F77F+rDF
SHESTEEEINTE Y, BAEX AND IR R b Y —
LAFFlC > WTREDSED SN TV, = v v ELTR
ICOT » PIM—-R, PIM-P, PIM-D, & ko PIE,
wEAD PARK, 8AKD PR, va25v~"1y=z0
FAIM-1, RITOo OR M5 v —2 v=v /&M H
3. ChoDd b RERICEEINLY, £
GHEEREEHE RS T O REAL, SlEF< ¥ v
DEREISHOFETDH 5.

33 TOYI a3 VIRFLIVY
if—then—else DX TEbLEINBZ LTIV —N
(zhFht7udrva v EFE) OEGICK-T
ARG ZT0s s va vy AT A, SO
F228— b yRFAEERTIOICHEDOITVS (K
6 BMB). CoMEIz, RECKRETREEMI T V-
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Sa s P1:(C;&Cy;&C, AI,AZ
P

P2: Corio == AGA,

TugyarAEY

T—%2 ST

4878

M6 7TuyrsiariATA
WOERE, Zohho—o%BIRT UL, 20
W= NVAE[TTBEIEDND3 72 —XDEELHIMLIES
B, —RRICHEER T 2 — X BARBYONEEET B
W, ThEVHIHRESMEBET 200884 v P EX
3, —oi, KRicEgEshATELOHEL DT
oy YO ETHINCHERT BITEHT, LiAda
oy b7 KFED Dado B8 DFITH 5.

b5 —ol3, EZRET VT X LNCHRILT B1T
x5, RETE 7)) R ENZTORRTH S
B, TOERELTUBOWFIMIESEOETVE
EbhTsbh, HENOKOE#E~ v v TORENR
KE¥hTws, L, BRo7e s va v v 27
LAONMEEEEIK T —F v /A 2VEL/ DIEETH
D, ERAMLKIF R N— YR TLEERT BITE,
bodlbo @Mt aHEMNS D (100£5LLE), C
OHETODERR Y VYT —F77F + OMELEE L
5.

3.4 FT7UzVMERATIY

TusSIVvIETARLEDEY 2 —VELT Vs
JPELTEDR, ZhobBBELAI I LENEE
BT, WhbWbA 7Yy MERIT B TSIV I,
7ar 5y v rOEENEE L FRLESE SRS
HBEVWSTETHEEEED TS FiEBHIE LTI,
Smalltalk—80, Objective—C, LOOPS, ABCL,
ORIENTS84/K, Dinner Bell, Flavor 75 & 55 &% % 43,
DT T4 siE, ANLHEERASER SEAADITD
hTWBED, L DM S35~ — 2 2R
bd 2FEELTHRBPTIONATV S,

LpL, COBMOEEOETR, Vv FRREE
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DIz H 150 DFEEH I > T—RITBV DO DEER
Thd, Lih-T, #hE27—F577F +fllr5X
EBeal2ENE LTHABTODATVS, #1 ¥
b, EEFHEEFHL, TFURBRF2 7, 2
V7 2 bt oEEL, 7o+ 2EEEOSHE/L

EEOEE 7 VT, FrovalBETHE. 47
Uz 2 MERI= Y v & LTI, intel 432, IBM System
38, AI-32, Sword, SOAR s &4k 5. & LT
2, BREZSZBICCD/ 551 2285 ACRAL DT
nTwsidh, SECEHOLBENEMNET HC
LE, FhEWHT—F577F + THRETH L O
Thdb, bebE, A7V MEAITO TS Y
73, ATV Ay —VERZDLASI LR
EFAELTV RO TIHFIMEE OKEAFT EPT W
B, Fhid, S ETHEMNRBEFVLEDIETSH-
T, WHILEEZRERBLTO eicid, MENG L T
Vxy bEIORENLOWEE LS ERT ZLESSDH
D, TOHIYOMAMNITHOA TS,

3.5 MER—ZRTIY

ATHEE T % —#%ic fact & rule &t iF 3
TENILITONBEY, LoBENIvRTFLERREL
TVWHE, ThoDBOHUARKELRBIEATHS
ha, HPERARET NG, HEEEOBRTZOM
MEAN—FTBIELTELIN, “EiF ZHLA
AT, LOARIcE>THEVRPTVYRFAELTY
DI BERBHBPLELLSL). TDLS15I5
BICHEERZOBHMBOANY E L TOREE~N— X
2y v ThAH WEORREICEVTLEL S B
ARSI EH LY, FRMEMOEGRERANS L
WO BEE R - e Y Y ISLETH B,

BE, CORRELTE, BFRF—IN—2=YY
2o LT, shicHm~vy v a2MAmMdysE060
©, BARAREEILER L < B —1L (unification) #HE %
BAaE L&) BHGRMEREEXE T v v L
rETcoRIBITbONTVE, EROREFRT— 5 ~—
2T, —2—2DF— s 2EERIOBEST VD
DELTHE->TOVRD, rule ZFEF— 9 X=X DOP
MRS eodicidb LIRBKET, rule REALD
TR, BFRF— s =2 FVEAKOIIRT EHE
iha.

- v v OEHE LT, ICOT @ Delta, RKBS,
MCC o LDL, 8k @ Kelly, Bxk ® DB-Prolog,
ECRC o EDUCE 5 &45d 3. #al& LT, #1i
DOREH—BE L R, BHiclRF—yN—2< v
viBe v vAEE Lfact 2 F— s N—2T vV
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ww, rule 2RV VICBLWTAUEER ST TH LTI
F =N~y FHIEEICREL BB, Bivy v i
ALEBTOBREELL LD, bo LB TRE
ANMTIREDTLRBMBERI LB >TETY
3. XoiT, #HHRS, BUAEEBCEEZSTRMRE
Wt b - EBLALT LR, FHBEEERESC
L ENESBOBETH LY, £HBDIEEHMBEN—R
o2 EMRL, BEHEELSEBLBEILY, HFO
vyRFYVaF oy y, GEEHRLTLE, MERER
DY AT LLERBBEELE>TI LS.

4. 8 b Y I

1960 ER LY, avEa2a—F - T—FF77F+OD
WE, S3bEEELTEEIERITRENLENT
Xt WEBROE#EL, A 754 VEAR, 1
MEAER, w4070l vs, BLIRIEY
b, Fvyva, FrRIARETHE. ThHORRE
CEFERORENLOIA-T, SFSEHaY
Fa—s 2RI TE. UL, BANAET -+
FIF v 3BTV ED-TI M, LRVBDA
®Birz iz, ADD, MOVE K L oWE L » +
An—Fo 27 TERL, V727 TEKSES
DERAMHTELbITHS. 190 FERDE S DIt
Fl7oty ORELZOFICLNT, TED LR
TRISEIcNZET 25 oMt ] &, ZoWFIEEY
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B A—FY 270 LT [HEFERCHL T 12D OH
MER]| BEALVETHBEEVD, S0 5RNVEER
LROEERPH TV S,

L1:h-7T, 1980 FERDIa Yy Ea=F - T—FF77
F ¢ ORI, FFHETFAUSERS T NEE
pHVwEVwIaveryHRMBHELIICEbNS.
DEFVOERICL - T, GARKBEICE T ZWFINE
OMEOH XL, IV —F  T—FFIF+&ED
HUO-SEXDNEVREEL -7/, V7 by = THRENCK
BT —*%77F +HAEOBHEXTH B, TOHEO—D
MFE—y7u—<vvThHy, ErHiRv YV THA.
BN OSHREEY, >, & FMOMERTICE S &M
AT AEEL/BERILOBEBR VED TRANKT
EELE RS BTNEES T,

aVEa—% - T—*%F7F +HKR ZTHIVOE
CRABM TS 5. RRETTOMRIKLL>TELD
EAFENET - TETVAS, S, FFEK
DRBILL - THBOHBS P SORAL VST E
MmOk BE I EMNAEEBDODOHE. T—FT7
F P HEZICESTIE, 5P, TOHADEOYEE
LEBRICA-TEXH-DOTHAH. ZTOKRIEZ, 2 v
Ea—yWEfgENOZELVELE (HEIATREL,
¥irbo) #EEKL, £hid, V7 by 2T OBRE
OEXEPY, ERATiEEEDLLTORIEHSHFOILR
CounBsL vy hERLEBLL, 25 THS
TEEPRFFLIWL,
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