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* Reasoning & logic
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i) 34 D/BTZ iv) tEprocessor ] FRAAZ A g g —
Y3z Qo vFAY dansl A AY A2
2% software 24 E i) signal, symbolic, image Aje] i) wewitr | RS TN
2% o wad¥ g algorithms iii) Z+F user-int- ot oo Loty
erface W) EANAD 22 VA4 baseFE vi) Az
84127 (7] A4 e}, Expert, intelligent programming wmwmense| o o oo
Al A E) o] o Jts 1 glet INTEROPERABILITY PROTOCOLS DEsiaN TooLs
2yl oeig A5AY A Ael BaAAE Qa1 DARPAS 25w 7a
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AAdez 4 AP e ASAN AFEA
&8 A& projectt v]F 9 Strategic Computing &
Survivability(DARPA)®} Micro-electronics & Com-
d&9 FGCS
(ICOT), 94 =2] Program for Advanced Information
549 Euro-
pean Strategic Programme for Research & Develop-
ment in Information Technology (ESPRIT)7} o %A
o},
2.1.1 DARPA = g 1)t

1 24

u] 5944 ¢l DARPAFZslo] Q13A %,
engineering, computer architecture, microelectro-
nics®) ATFATHE TAH SEEobol AL3el 7
A2kS A super-intelligent A8 714 & Addch

2) &8 R & D Specification

Z2 st ATAABAA 437 AT Aol o
Astol #o] Adal7t TAA ZAol o189 DA%

puter technology Corporation (MCC),

Technologies (Alvey Committee), &3

software

£ AR5 A7le AezA A 1A Agdgate Fal
Ao Ao A3 84 7)golch

i) VLSI Technology

Super smart A 57 FE &9 z2}% hardware £33}

g A 7%

» Physics & science, materials, circuits

¢ Devices & components

¢ Interconnections packaging, design & layout

¢ Simulation, testing, lithography

¢ IC processing & fabrication, wafer scale
integration

ii) Computer Architecture

21 A A ¥ 9 intelligent processing-T $13k =AY

AR Fxol g AFAY

* Parallel processing

¢ Data flow techniques

s dlolel wlols T2

* Multi processors

(86)

iii) Software Engineering
A5d HeEE: Y3 78 S/W S8 S/WY
AL

* Symbolic, signal, image processing

J2:8

 Algorithms
» User interface
iv) Artificial Intelligence
UEA 5 dAEE71E AY
* Expert systems
* Knowledge based system
* Speech, pattern recognition
¢ Natural language processing
v) Production 7|%&
* Automated assembly
¢+ Design tools, CAD/CAM
vi) #7lse A7
» Computer science
¢ Automated software engineering
2.1.2 MCC Program!®!
1) 27
AR AFAA AglA wF ARAAAS AF A
AL Fohar] Asel VLSIE vIRT 28V E, A
5Ae) AFE AxBD olo] DAY AW L& A%
& FFoeg A Ause Aot MCC programe
ojZe] AFE Bt 7194zt ICOTY FGCS =&
AE Aol hdto] FEo2 AU Zzagold
2) #8 R & D Specification
MCCEz sl 3522 $A% w3 AR
A (CDC, DEC, Motorola¥ 1870 3A}) 7} ztAp2] )
EAo] Hag 4 £87]|¢ & AT ALddch AN

352 DARPAZ2| strategic computing program}

dAZ EUse AFEobde FEL T project
7+ A+t

i) VLSI technology

ii) CAD/CAM

iii) Knowledge database

iv) Parallel processing #HA ¥ +=&
v) Man/machine interface

vi) Artificial Intelligence

vii) Software engineering
2.1.3 FGCS Program!®”

1) 54

A4 ArE AsAez A + Uk ATAEY
A 7Eg Addez A oy HAFE AdAF
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2. al58] A5 AN HFE HE projects

24 T 4 4 o ol 4 T4 A4
e Univ. Corp. | Other | Amount $ From To BRI 7l & 3 Ax71ex
Darpa/gov't 0 0 Self lbillion |w]=xx 5 7l & 5~10
1983~90 2 A7) A
2T
T2 &2
MCC/corp. 0 18 0 S50million | 18 members | Self (18) 15 300~400 10
1984
SRC/ 0 23 0 3lmillion | 23members | 3070l &+ 8 4 150
consortium 1982 ~84
MCNC/ 5 Y] RTI 50million 43 million 5 /e g 35 30 100
consortium 1981~85 | {(x=s0eb) Rl
oliistate 2
7 8l)
7 million
(Arsd Al
oA el AAHL A4Hoz FoHAEd Urk * Hardware/software 7124 Al2w
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24 28 Aaqz A4S A a8 FE3] AR
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Azl ok

2) 8 R & D Specification

A4 gyuAel Az8 Azl Dad H/W P S/W
W7 EE A Aok

i) TANAA & A28
o A 5 Al AFE kerneldlo]
¢ Dataflow machine
53y
EE
i) Z)4] baseA] 28l
e 24 EHA2H)
cAFE A4 AL
CBAY A4 BEA 2
¢ Relational database machine
iii) A% Man/machine interface A]£F)
« Apedeiel #e2)
=3, $4A79
* Man/machine interface 73
iv) gz
e 533 22 machine-® hardware/software
e 21543l VLSI-CAD A]&H

o A} AH] architecture

2 EZ machine

22 machine

[=}
o 54,
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C A Az
¢ Expert A] A8
« Intelligent programming A} 28}
2.1.4 Alvey Program!®hi#)

1) ==

Alvey programo| 3738 %’9.% ks
oA dFel Fuigel FE A £ &=
Ak 7148 A7 ALshzl A Relsh oF A8
29 A4 % AALA, GTA Aol B e v
AA Hore] d7% 5oz +HES slo)
ICOT S} §-AHEE A4 7|uk Al 2ele] Aol ®]|FE F
i gt}

2} &8 R & D Specification

AlAA]

i} Software engineering
Information technology (IT) Al&®& A% 3l=ul
Hog Adt 4L AF3E  information systems
factories (ISF) & 80y u7tA swtgieh
« Completeness & consistency of system design
* Programming support
*« CAD for VLSI
* Database or knowledgebase
ii) Man/machine interface
e Human factors (H3x 2], Fas]A)
* [/O devices

¢ Speech, figure, image processing
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i) Intelligent knowledge based systems(IKBS)
Software engineering 71% 3 733t A7k A)
£8& Augich
» Parallel architecture, inference
o Intelligent D/B A] &8
* Expert A&
* Natural language, image processing
iv) Micro-electronics
VLSI 713 CAD toold] 7tz T3] =34
7)ed 1980 d el 7= 43 VLSI ¥k AF =
7tz AR ek
ol A ALE
(Silicon & non-silicon 7%, process & fabrication
’\=)
» CAD A471%
(Design Al&=®9] ¥4, ¢4, 2 75T =3¢
advanced VLSI design system)
2.1.5 ESPRIT Program [*it8)
) %4
AA 2AHA o) F w]F, dgol et AAA F
ol cfatsla, 3o MAA A 7o At el
o1F, Ul e AAHE 2EE 2] AR A2
S ABsol FATTA BFolele 2737 9
ols,
2) #8 R & D Specification
i) Micro-electronics
¢ Interconnection of high pincount IC
¢ Interconnection for VLSI
« High level®] CAD A]£# (interactive layout %
design)
* Compiler for parallel signal processor
ii) Software engineering
¢ Advanced information processing 2 9§k A4l soft-
ware 471E
» Expert system® $&
iii) Advanced information processing
* Knowledge engineering
¢ Database, dataflow machine
e Inference machine
* Parallel ultra-computer
iv) Office automation
* Intelligent workstation
e Text, image, voice 2 &3tz
¢ Integrated LAN
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g 12E B2

e Optical fiber ©]23} local Fuald ALFEA AlAH]
v) Computer integrated manufacturing
3% databasecl 98] otg3 & 7lEd AA,

» CAD/CAM 7%
* Computer aided engineering
» Assembly, testing & repair

ol4e] 570 32 project?d] Lo%olH FEHoE
#e 4 At AL AFATE 71E7EE T intelli-
gent computer ¢] A28 A Foln, ol Adg
g4 A Al A4 A7E Agsie] A ATA
wrgo| %3 A sejok & & + Uk

olo}a] EaolME A5 AFest FEHE
23ee A5H Ar)5g Adar] A AA o
implement 5} 3. Qle & Alxdol st Z€dR2
ksl Fels vt

M. XS At =E2HFE{S #=
1. 71&w 7

7129 AFelE F2 443 dleo|elnumerical data)
2 Aol AHEsHo] ston oL F&-Eokst A
2ol gloldE dAS Ak 2t dF AR
8 Aslold Aesle 4FABE 54 dataThe &
512 v]4AY datavh o} @ol wAY Aoz A% H
zz AFele SE¥oF Bk g AFe 9 A
7 Sdoe ¥l 278 n gich S3 & A
Fe7t arEAg A Aerlo] ¥ 2T patternd A,
Aedoie] o) o] af, &A1 (learn systems)E°l 3
o) oS Aole) AR AL Fzoold FoF
3l non-numerical data, %, BAE, £4, 34, =93
AuE Agsted AHEEHA 2 Aolch

chgalt) AFEe 7ML S project® 48 ICOT
L oolgjdl 7|E AXEHY AL FEde 5T ¥
W 7 FE 7} AZolAl A% T high logic levelZ 2
Asjor ot AEL Atk ol AUFHE Z
L Aauls AAHY A A2 (KIPS) ezt sk
o KIPSE 2 4lbase® 21l Qlzbe] 2443 #
AbslA A A based ALl 2E3tn FAE HAE
2} gleh o] EE& B HAslAE
operation®ll ZFH £%52¢ Von neumann® A 471
29y ARz YE odulE 2524 FAE WA T
£ 9k A5 A A7 2 AL A Aok 3w ozl A
4L g E 23 e 24Fo] sAs|olok At
oA 5 A AFTE Y HAN5E P4 s FE(infe-

numerical



As A AFeAare 25T

rence), association® 5% & 7% mechanism

o A4y
s A 715E FE38] olgsr] A JIRAH JAFA T

software 2] T4
e st do]/AZE o] & o] &3] 24 based

trieve 3l #e]5t7) Y3t 712 mechanism] Ad
o Q7oA A2 ¥ Al

#at7] A pattern AAH} AFAFY FE7 AMA
s £ZE o] AAAE ¥ol7] 4T AF AALH

v ol ANH AFEE Ay AWM=
chokil ¥-3br)4, Z| A 8 (knowledge represen-
tation), Z=-2% % (inference operations), 2|4 &5
(knowledge acquisition), 34~ 2] o] W A3 (paral-
lel execution)®|7}1Z % VLSIS Adts#E 7leE
o] AT Y slojof dhul AA ==, FF, ALl
A ol " JE8AE FrhY AY = 714
b FEAMN ez A3 T stz Yok

2. AF/Mute] Target

A5 A AFE AL AR olE3} AlVlsd
ZAzshe 90l AFE 7t 273 A4 baseF
g =28 o7Ed A%A digrle Ae, He 2
£5¢ 5831 Sed d2AA AR A5 EL
37tA] Aol FpeliElE FE € 4 AUrh
« Problem solving® #&7]%

o 2|4 base WE|7]F
¢ X %A interface 7%

FANAS 2275 #8344 A4g ¢4 e
B8 g Aoj7|52 ulariAz 4 HdAH(+, — *,
Nez #3934 ok olF 7le s AT A|=H)
2 hardware inference |7} 3, control |7} Z,
w2 22 (parallel processing), olF HFelolA A
% logic program, high order$] %] (predicate) 9
A& A% software Al2ulo] 23 A" 4 e A
olm A2 E o], stx4lo] 719 interfacex LISP,
Prolog® Zitske =z aalw olo), o] (kernel
language) 7} AF& 5 3 g1t} prolog 2 logic progr-
amming 2ol 5% A& she F&7)4 (inference mach-
ine ; IM)¥ 3l dlolo] T8 459 F& =Y
Zoz AP

o] 227|Ae =¥ HAaAHE A3 st=4lf data
flow oriented techniques& A& ==, HAlx

re-

man/machine interface 5

=

=

ol & wiFlUZEL AMA;A programE HAEHez 4
Pahemols Fesich aeEE 2EJAMME >

-

AA9l data type TS A AYQIUFTE 87 3
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2 Aed F44Hal o] dlole}(semantic data)F A
g7l HM A= A4 based: BEdte 7lFEel %
glxlojo} el

%ojeiAl(predicate calculus) & A&37] Ssix&
A dlole} vl oA (relational data base) o] 7] &
#ql data modelZA AW =l 9o X474k infe-
rence machine-2 relational algebraic operation2 4
3t 2 2 2] machine #} relational database machine
o Aoz FAEH2 Yt FE
machine 2.2 ek & Aoz Aqtslsd A4 basest
IME& ASAY AFEE A% FEFAANNE & F
% kernel
language & AF8-dhth A5 Al AFE ] L£ZE S o]
£ °| kernel language & 24 #lo] hardware mach-
ineol ¢ls] AA A5l Aoz Heol glch

71 AFHY dEY 715H viase AFA inter-

we F59 ey AL, F &4 w4

images, figures$& Meldtn AYshd F4 sk 4]
2¥EY Aoz TAEHZ Yt

A5 A AF S FA e Gudol/LTE] 4]
299 AMde g7 o] AT 4 ekl

o] machine &

language 4] functional programming

face 7| 52

R — —
LT L) 4% Al Ak
] system T EMeas machine
$ ® FEmachine
3 g
H — —ﬁ k3
o 7 £ A ] #eaa
* LEIN machine
* s
R £ .
A Abase ol | | 3 A 4:_"*’
T system | machine clofeinlola
mechine
I
t
] 4 base system
22 5y e S WOl system

a3 2. A5Ad HA5FE overview

TARA} 2715 module©]
A base 7] 5<% +H3  moduleo]
Ao AZREL o)F F7A A5 (EA
F£271%, AAlbase”|%)ol ZA A¥-sio] 3l
Aal interface module o]t}

=3 =3+ 34 (images) & A& end user
%34 application A|&®lo4] vepd £
2} imagesoll @3d knowledge & AR&Eo
I olAl "l o]

tion) 2.2 #}4 o] programming AlAE o Jo] 7}

Z 73 (specifica~
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] 714 TAGAS] DY AL Agslo] EAE
g oJfFES Axgeh

2z 2 Age A Aol AFHez =i

ok o]F W& programez WF ol FE
machine system3} A FHol| A3 AL H=
sl H4sgch 2@l %o w2 22ad o

o]& 24 E o] program FA A /3 EMAUE
Z] A base machineol 93 Melxch g 204 +
A4, #3532 2] (symbolic manipulation) ¢} data base
machine& FAsH2A 3 3£ coprocessorgl ¥ F

A=t

. & Machined =

5«1 vpot Zho] ohgAlv) AFE 9 W4l FA3
machine & 7fwtol = A<qld] ©]E machine
IM machine .2 Q‘_%EI 7= g ICOT
282 9 sled basic language 24
LISP“H‘JOH prolog-i— H‘ﬂiﬂ%tﬂ prolog7} ©l &
Al Aoz A7 o]+ prolog”t parallel pro-
cessing®] 7}eA & o] ¢ °] AF35 IM machine9
T AL FE7 s G HHAHE M
machineol] o] A§AH Y Zog uwlgl7] wFolc} o]
g EF 5o v AN A9 research program
27424 93 targetd 3532 ek
20K~30K LIPS (Logical
Per Second) & 3% 4 U+ PIM
(personal interence machine) & %t
& %, 100k-1M LIPS & 8% 4 3l
SIM (sequential

o

2 ZE5L

e T} 7] target : Inferences

LN

= super personal

inference machine) & & 7§83} pro-

gram
» A7 target: HchA e 5 o] 100M-1GLIPS]l 3t
A g3y FE machined ML=

program (LIPS | =28 =2 aajwe] A
9 4= vz 29 AYHE uni-
fication 345 ¥ A|dl=dl 1LIPSE
71%& 7 %6 ¢ 10°~10° instructions/ &
ol sate M2l Sxoln 7EH 4
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zza9s) 444 el dzA vdehigsh

person (henoch)

- node

parent (Y, henoch) person{Y)

person {kain)

‘ parent (kain, henoch} )

person{Y)

parent (Y, kain)

parent (eve, kain) ' ‘ person (eve) ’

12|3. Prolog Z2aa# A tree T2

A1 Adglo]of & toplevel goal?l person (henoch)
o] Fojz= prolog machine-2 top level goal-T A&
A A E subgoal & reductiondt= £ EAHeE A zHg)

t}, o}& subgoal, & ‘parent(Y, henoch)’' &} ‘parent
) £ 28%& 93 data baseol] += definition cla-

uses (0] 749 clause: (3) ) & current goal
matchAZ o2 4 44dch oldAd FEAeAE =¥
2 2AAd 7R (dl2-E clausel6) Y
73%) o] A} inference ruleso] H£5 3z ¢47] wlFof
F9 st o o4 2AAR 4 9e HWaA
ALgch @A o4 clauser e FAoA
current goal$ b 4 glidl o] AL goal T A
3 (conjunction) o]ch. o]& &% clause(4), (5), (6) &
b2 Zo] readHuh.

goal & o] factE

goal &

‘X is the parent of Y

if either X=eve and Y=Xkain
or X=adam and Y=abel

or X=kain and Y=henoch’

{Program)
(1) Person (eve)
(2) Person(adam)
(3) Person(x) :
(4) Parent(eve, kain)
(5) Parent(adam, abel)
(6) Parent(kain, henoch)

oAe{74A] o] fuf Foll prologt HHAH ¢ A

—parent(X, Y), parent(Y).



A5 AN AFelAare ZETF

#3 Aoz Azts]=dl prologe #aEA 4 (paral-
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5 HESY 4845 ZE clavset W2 A4
5}, t}< 3} (unification) G LEZo] 2ES 9
4l data base 2Y-¥ clauseA[p(X,Y): —q(X),r (Y. Z)]
< Adggdd 29 5% (calls) qx), r(Y, Z)
£ B4 A=
(2) OR Parallelism

3 A ¥ (conjunction) 8 T4 2459 ZE clause
£ 43z Agdct & 327 P(A B) 7t £A49
clause?l

[P, XY) ;-

P(XY) - ]
o o8 AAL 4 dowd 2w p,FH p.v HHE A
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tial implementation) o4 back tracking®|7} &S
AT 4+ AUrh
(3) Unification Parallelism

<} 3} algorithme # relatione] ¥ ZE =T
(arguments) & data baseWol & 5 clause
=5 matchAl ek olAE A2 494 & 3lE
o =t %2 P(K L. M, N)o| clause [P(A, B, C, D)
i =] 3 g sloje} &t o]uf A—K, B—L,C—~
M, D—N22 54]o) matchsjo] g3t A zich

5. Personal £33 #£& Machine
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2] dFAEolA softwarefiutol 483 program-
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o] A" Aoz s ot

) o]fopol] T A7EEFE S
ICOTS AuAzle a4 37122 sds £ gt}
1) Kerneldlol9) AW : =2 =z a3l 7]z Al
programming language s A5l o] kernel Qo2
4] prologs thAlA| 71t
2) Personal SIM machine] 7W% : personal SIM
machine-& ICOT9 A 2-¢& language (kernel language
;KL) & Afdoe AgAzlc
3) operating system®?| 7 : nEof £g5H L 7}
Z™ man/machine interfaced EFHoz Fdde
A 24 machine® 5#4]7]+= operating system< 7

Klaiiag
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hinal

high per-

Z personal SIM machined] H3+& Hayd
Ze
formance 2 32bit FH7| U Fe] AFH F4} st
& 4 st

5.1 Personal SIM2 Configuration

284+ personal SIM machine 9 block diagram &
vheb 22 9l&wl CPUE micro programming o]
3 & 16K 64bitwords @l microcodes A& Writ-
able control store® AME&Th microZ =3 sequ-
encert dale] (KL) < W4 object
pret get,

9] 34 % man/machine interface®

o)
AR

o .
form= inter-

System
Manager

1/0 4—

DEFINITION
MEMORY

UNIFICATION
PROCESSOR [—=0O

MEMORY J
MODULE
ACTIVITY
CONTROLLER
Activity
o
‘\.1\"'0 Manager

24, Personal SIM2 diagram

szdo] AAUE e F2 sbd sl Hojdted F
Aol discrete®d A 2E, M2 register file, 7]

4L operation unitE FIL Q2™ memory access
A 7bE Fol7] $8ll personal SIM Cache memory 2
set S AR5tz glok #_le] (KL) & interpret 37
S8 BMY stack area’t &7 =l 7 stack area
+ programe A#dse o Aoz AAs Q)
7] wlF-oll personal SIM machineZ logical address-
inggs A43st3 2tk memory control unit & AT

addressM A3} Cache controldldl ek W23l data
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7} Cache memory¥el 2l2% SIM machine2
data® 1 instruction®lWoll fetch® 4 Ut SIM

machine®ll

°|

hard disk, keyboard, bitmap display,

2

&
2237} Yl multibus & A3 543 /0 2H
£+ AAAAs7] Y= EF parallel I/0 port &
F-abgteh, 28y SIMO A2 FEo Lad =
3 4E depth first Al o2 s AP exe-
cution speed”7} o] A& Heolch

6. H™Y 3Emachine

A4 baseH 2| Alawlol HEd Zzaey qlolz

Al 71%¢d*} (functional programming language) 9 =

mouse %+ LAN (local area network)controller

O

2]l o (logic programming language) 7} 21} know-
ledge2 HF-E Y FEAEole Mo} difsn Qe
weddeolzt ARE T gleh, dAY A FEmach-
ineol 3 AUt XL AYS=F Ayl s WA
G wAoz a3 gladdg Haa Fyfsle ¥
8y FEmachine°ol AF+HZ edl ¥ 43& &
+5oz il =eledoje] Hag Pk
oA modelling 3t =k}, ©]2| 3} model S A3 3l
Hay S8
PIM) 8 FxzA 2ol o}g F28ch PIM machine ¢
A48 SIMel staulAale oled wadez gl
Fdozd 84 E ML & Uoke Aol &
4 AUt

A4 bases HHPAoz Z£EZ5 PIM machine &
23 2L modelEeol F2 AHEE 4 A& Holrh

(1) multiprocessing = %!

{2) dataflow 2 ¥l

(3) functional 2.2

(4) logic 29

°]2{ 3 PIM machine 9] 2% Zol A multiprocessing,
functional el =]z g el FalAlo) g
Mol FFzz Wisolol s Fr2E AR
o ohE 4 Ak a2y logicRd 2 e Zeas
Ay AgE 4 7] af-Fol logicEd e #A 7h4A
2y Aolet st wWetd Yo E logicZlol H
g el B % #3435 ez Adsw Yot PIM
machine$ $& AAAR AT 2 a5y =2
< =EdoiSo] T & wASFY s5AEd 2A
sl gl AND/OR parallelism, Stream paralle-
lism, Search parallelism22 | #F& 4 Qo
(1) AND parallelism : & clauseyol U+ o2} Sub-
goalEol WaA+d 7154E 2 ek

machine (parallel inference machine ;

dataflow,
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A=l AND/OR B ireeFolA (OR) process 9
A58 7548 Ze HelAd¥E A=dd
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2] 712 model & A, A28 AHL 243 algorithm,
AAstn FadRy

basic architecture% sub-

system% ALE.

o Al 3ubA(£7134) : S/W W H/WAARZEY 7]
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2. A5 A HARE Software A A

ICOTY AWERE AAARAE Hate] 2=y
ZAFE Alzwlg Aztshs ook 71z S/WE olE
& z2wd Afee AAARAE AAAFNE FA
S/W7ls Mg H4aeg st ek
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o intelligent programming module
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