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249 HHIE £FE Strategic Computing
Program (DARPA)# Microelectronics and
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#B 2 Program for Advanced Information
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A ¢ European Strategic Program for Re-
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1. Strategic Computing Program (EE)

b w Al A e
71 Slal M 2E Al el BERERE JlEe A
st A E FHoz g
o4
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Al4= Military Services2}
5 = Eg)
-2 DARPAZF %3 USDRESF Military
Services®t HA sl BxE whEcl Defence
Science Board panelo| HifEsI o= =42
okoll H . agF FfiiFAMIS st AbsiAl, K&
AH2] dEER Advisory panelE ) Working
groupE& TAc}

ef, B A1z 2 =2E A9 R




9 zbol®, e TR EL Mg 549 ok oF g
B Bmoleh AlEH AF L A YEE o
deb Zom EEge <F AU 43 Azl
webA A

AE XA dER

FY84 | "FY85. | 'FY86-1 -FY87* | FY88*
Total Military Applications 6 15 271 TBD TBD

Total Technology Base 26 50 83| TBD TBD
Total Infrastructure 16 27 36| TBD TBD
Total Program Support 2 3 4| TBD TBD
TOTAL 50 95 150 | TBD TBD
(e B B AT el RE %)
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1) Vision
L) Speech recognition and production
©) Graphics Display/lmage Generation
2) Distributed Communications
AFE 2hAle] AT
Understanding of Natural Language

Signal Interpretation

Information Fusion/Machine Learning
Planning and Reasoning

Knowledge and Data Management
Simulation, Modelling, and Control

Navigation

W eHe % =9 KA 45E

CHED I A « S |

< 1984145 1993w 7+x] 10 -

ZE dtEsle] T2
° D/u B?%Eﬁ

i

“1) Programmable Systolic Array

)
t.) 1 Billion ops/sec by 1985
©) 1 Trillion ops/sec by 1993
° Symbolic Processing
1) Superfast LISP machine
v ) ECL gate array version
©) 10X Speedup by 1985
o Multi- Function Machines
-1) High performance with parallelism
L) ok X9 concurrency® HE EE
eyl Bzl alA
3) Microelectronics fifi
Silicon Technology
GaAs Pilot Lines

"7) lLarger operating temperature range

L) Faster on-chip switching speed
« FOIE KE Jlw
Rapid-access, low-power memory subsys-
tems
o BiEEES] A=
“1) Molecular Beam Epitaxy (MBE)
L) Optoelectronic interconnect Technology
©) High speed and high pin-out package
4) FTE Bt TEES
o eff
1) LISP Machines
L) Research Machines
©) Communication Network
o Services
=1} IC Implementation Service
1) Rapid Machine Prototyping
©) System Interoperabililty Kits
o fEAMIQl Alzd AU FHE M ETE
-1) Functional and Physical Design Aids
L) Software and Systems
o FUE(L
ub o Bl b4
o] ZRMe Az MAYH JEe EHE
of Bl AL &) vhga 2 x=HE el
1) Service Agents¢t Service COTRs 2
A-g-
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3) 71=¢ E#E Service Program
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Microelectronics and Computer Technol-
ogy Corporation (3E4)

b & A

KIS A5
g BHAS AERFEM  Akda) %1
ICOTS T4l HEE dbo} B2
312k 3 AFe Abgdo] AL 7P
TE ATHNEE —rI Al = A
°] 3l By R o
Poﬁ ﬁB@B’J"iL VLSI—E:
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2l & zed

A

AMD Motorola, Harris,
NCR &

=
.
o
&
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3.

o] 3]4k& CDC, DEC §°] EHhol
BE e

=] o] 4]
#dx CDC, DEC, Honeywell
Lockheed, Kodak,
1870 3] 4b7k od Tol kel Fxbstm 9l

o] 3|4kell&= Executive Committee2t Tech-

Advisory Committee7t el 4 27 &
By ZRAE £yo LRI sEale EuE
et
o] 34l Al 77kxe ZRAgEE 4
s glow 2 ZRAEdE BlHEHR &
FE T 9o
tE %

Computer Aided Design
Data Base

Parallel Processing
Human Interface
Software Technology
Artificial Intelligence
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Packaging and Interconnect Technology
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1) Zldel A JRiEe
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i
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2) A1EqEe 25
3) ZRAE R FHAdel AF A3 &
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754
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Program for Advanced Information

Technology (B Alvey Committee)
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Heol Felog HEO slesHE Aot o
Algell= 1982448 57 AlBe® 3{F 5
FTH sl =d wESIY A57F o8 2/3%

2
z2
2

o] mmaae 8L ekt KM 4
w4 (DTD), BB54 (MOD), Bl s
B (SERC) ol A JRilts AER %

P

)Imn
m [l
o= gl A

FAshe] 2avle] o] Z2aUS FHYste
ud, ol AEF =L st 1 o] EE 9

gtel(dl & &9 Basic research, Design tools,

Communication intrastructure to link research

2, SEBELC¥E 5 4T L AT EA

o] m2aglel] F3| FAsT TR sEo
whad b rbA] bk E sl #hed A1zl
ob, A (vb9 - EE o=
Activity Year S Total
e 0 Fepion s lie s :
Software Engineering 8 134|817 70
VLSI 1] 1812112 ]2 90

CAD 3 4 51 6 7 25
MMI 3 g 10| 1211 44
KBS 2 5 51 61 8 26
Communications 1 3 3 3 4 5 19
5110131515 58
3 3 4 51 4 20*
75 186 | 87 | 382

Demonstrators
Education 1
Total 2 38 | 64

% Software; 10, MML 3, IKBS; 7

2 AT o

1) Software engineering

7 A Aol AlFA dw A£XEYH
Mg Fao g gl ofF 8l Software
engineering”7l % AH&3F ITA 2d& w=&
o] 2 23 Integrated environment & A58}

Information System Factories (ISFs) &

s W FAAE
EH I ISFE o] &% ITA 29 & A4k
(Improved quality and Productivity)

o

* Subsystems of ISF
-1) Specification to ensure the complete-
ness and consistency of systems design
L) Programming support based on a meth-
odology for the entire life-cycle of sys-
tems development
Computer-aided design for VL.SI

A database or knowledge base of re-

r

i

usable hardware and software compo-
nents
o 7N BRI
A Integration, -L2|3 Innovation & Al
7hx 9] fsERel BEERERE TAEE -
A F9E =bEE tolEl AeE R
t} o Z2+AQl software?] qualitysh 44
£ = = + Portable set of com-
patible tools, Resource, Capital investment
7t Basieh, ArdoRE AT Assol 4k
odAloll A Autsls x5 o]ok 2 E Industry
9} Research Z#72] gape A3 sielst
oo 3} websl M 2E techniqued A&
2l {E# “Software Production Center” &
Aelstel AT AsE F&shodok ghrt o] ool
“National Quality Control Center” & 4% 3}
o} Software quality?} Software certification
EAE A @k
2) Man/Machine Interface
Aoy el AF ARERp Al -rr%“b— -
g AEL = o vk wHebA o] Eoke
ITell 4 7122 Q] Fofolr}l o] 2] Oﬂi:l"—‘& 37t
2 AT AR B oflef
¢ Human factors
1) Design of dialogue
) Input/output mode
©) Investigation of curent system
&) Analysis of human problem solving to
create systems which are compatible
with human reasoning
o Input/output device
» Speech/image processing
3) Intelligent Knowledge Based System
(IKBS)

Software engineering 713 48t
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Knowledge based Integrated Project Support

Environment(IPSE) &
HH22 gheh

o]

=

1989 7k =] AW ksl

. AT ol

-

.
2
R

13
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Ql

2
5

Hozl

L_‘To]

) 7l 1l
ference problem solving® 93t IKBS

2] internal capability (reasoning,planning,

knowledge representation, in-

learning &)
) IKBS<2t 2] %912 interaction capability
(language analysis production, image

generation, physical object sensing &)

) IKBS o] skah T
) IKBST-Zo| 23 AT
S

) o

&2 : 40 experienced researcher, 150 young
worker

~3uu

S

Cincrease by 50%
. maybe doubled

L) A7 program
2~3du

5

* basic capabilities in IKBS

° the ways IKBS is executed

e application domain &l =3} ¥} &0
ol

. substantial progress in understand-

ing of on IKBS

=) demonstration

2~34w

° some modest expert systems with IKBS
were built
* basic software production aid

e citizen’s helper

51w ;e medical advisor
e Office manager 5
4) VLSI
1980 L7hx] HES VLS Lokl 4 21 4
Adez A4ae Yol o= el

o 17 Fof
7) Silicon technology
{Whole fabrication processes

48

Process technology

Fabrication infrastructure

v

~Cellular logic
rRedundancy
F3 —=D Array
-Distributed processing and associated
nemory
2) Non-silicon technologies
o A5 Al g
VLSI#oks VLSISH CADSoE o] &
Qoo VLSIHEubg 9l6be] o] Hof i
o oF 70%9] 105 L= Aheke el
1~2v:
1) establish limitations in currently
available design tools
L) investigate individual process steps for
use inlmicron bipolar and MOS process
) improved design aids for automatic lay-
out of gate arrays
2) complete CAD work station installation
o) test first proto-type of initial demon-
strator chips
5104 :
H) take stock of the ‘total VLSI position
vk 7)€ o)A
of Bt 71E4d o WE e pio) K
F ool 224 S BESHA 150 Alvey
Committeeoll 4 2}2-& & P40z <o)
£E o2 Urbe A WA Aneln ek
“HV‘] Alvey Committeecl] 23} z}'lg =
b= Zo A& Alvey Committeecl] 4] 3} #
Bl wek TEo] 4T PRMERL ﬂ& 2l
= Akgholvk Mtk 59 Consortiumel] A A

CAD (Computer Aided Design)
rSystem specification language
rDesign verification

"System simulation

"Device and process modelling programs
‘Design synthesis

-Design analysis

-Design management

~;Advanced VLSI custom design system

) Circuit architectures and algorithms

rDistr_ibuted array processing

FSystolic arrays




) FEFEE o FAo s AlFTsefok st
Alvey Committeecll 4 & & Hifly 75 BF ¢
ZTeAE EKTE (Alvey Category Club) &2
HE 7ol HHRE a7E + Ao oldd 15
L A e ZRAE AZY FHRE A
Faholok 3 L FiE Rl £iel ASw K
Ee @is s Aah e

ab FA A

AME oiFs e AT

Alvey 7} R v A

Programmer’s Workbench®| Bi%dl =5 &
EolskE Aol obylzt sl Asfolsl o] AL
Al ol & Programmer+ Az HagiAl =z

2l HSHE A, Alvey 7} System Designer’s
Workbench®] BiFoll @& #olok gele Ao
o},

Fulx FAE Alvey”} #EE W2l Computer
Science Researcholl #Aste €2 A9 At
ot o $odFtcls Asjolel = hE

13

+
EA Ao 2 Alvey Woll User Groupell 4]
HE Abgke]l A9 glebe Aolrh & o
eb Bl pAFste wAE Welof debe
o]},

4. ESPRIT (f+ & EF)

A

b & A

F8e 23 R K] B F il ¥ &
) FEHE EEI BAR wictrlddeh 59
BFEMme 24> 32 R Ao 10%45el
SR Rehe 1A F ¥ Bk TBES 40%
gholl FE 41712 Zstn aleh &, 7AW fdfy
o) EE mtstAAE BES Y B W
Akl & F gAl sl del g T, A
A oW A A s & Al =ik

AECZY e Hfff AL BA ¥ EEo
B BiffifR# S A-stes chr] el
Filzsgholl =1 ehoket,

webA il 7J<E o] TEAQ FAST A
E f8 kR FEA AL =ge] ErhslskH,
1 y%ke® 10‘:‘191 B % ==aWs it
il sk 5 e

2%, 1982W%-8 51d7ke] FHElS ESPRIT

(European Strategic Program for Research |

and -Development in Information Technologies)

ghar F-2eth

5 shelof e,

MR

L2 S

1) Commission

ESPRITE iflilste dzlHo2 hefshe,
% BINE, &4 9 kFEIe AdE 8 Fe

ZFof 71 Folvh

2) Council

Commission 2 286 $REW-L R FE
AA 5 7El 88 AR AA g

3) MCC (Management and Consultative Co-

mmittee)

Commissionz A&s] ¥ & s2mES £82

2 S

37 A
TH5o2 %

22 2] HEH = Commission %
Sl A AAHst ZRAEL AAHL

SR o4 A%

Council¥
2 Bo} vhgal o]
gtef,

1) Type A Project— gt Tkt &
FS U8 3= AR 50%= HEESAA,
50% % &t A Expsle]

2) Type B Project— Z& 29| PR A,
ohE RoRRel WEE U doeH 50% A
sk, k¥ W B DEMRY A4S 100%7
AE =

Heo TEE @A KEo| EHREMN HES
ol F=2FEEL ol F4 2] 6% == 1500
MECUS 24} ESPRIT 54 %4k 750MECUS
£ FELE Aerh

el BF%E 2ok

Commission-& &ES & SH 25 Propo-
sal & whol 4, Z2AE 44 Ko =fe} HEiE
shed 72 vhgol Sl Fawteh
) Advanced Micro-Electronics (H/W)

) £ZEglo] Technology
3) Advanced Information Processing
) Office System

o

Z

[[‘ o2

5) Computer Integrated Manufacturring

ub o B iR A

1) Clearing House® st&o] RfEHE &
s ez Agk Eejste, cb32 System=
A gkel,

2) Conference

3) Official Journal

4) Information Exchange System
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Br9E BAFES] SR L B& s2mi " Co-
ntractor7b £f38= HEFIE BT + oxuk
I Aw E5F7F Access T F7F e}

4. Fifth Generation Project (H %)

7k & A

o] Z2AES B2 Folo HEHES 9
T2 sk BFE RS dlvk F2OJENEN
WHES 59H0 8 Fysle HER A2y
(KIPS : Knowledge Information Processing
System) ¢] BAFEolvl. KIPS+= Inference, le-
arning® knowledee management$} 2 715
= T3 o wel sl AH8g £
Al Bk7l el &4, £ 1Ela HKEES o
& Alzdls) 5 EEE 7hEskAl shed ok g},

L S !

HA HiEE (MITI & Al ql FEsbel] =
dq TRAEE ZS‘LO]’L ﬁ}?n%ﬂ%} 1 ICOT (In-
stitute for New Generation Computer Tec-
hnology) 7k 1982wdoll A4 =9, 2 BERAR

© Bl A A A 4090 HFRE
B o] FofxH sES| EHY ATIHES Zﬁﬂ

skel EEPIEE AP A712 et ICOTel %
o8} £4k+ Fujitsu, Hitachi, Nippon Elec-
tric Corporation, Mitsubishi,
Sharp, Toshiba 5otk o] MITI 4ts}e]
ool BFJEREREsE AR e oJe k¥Eals 7
Uk ¥x AAE FAs2 glch

S A B = i B )

A BE 717k 19824 H-E 19921 71 o
o F Rl gl AN Bxlo40EBR &
8508 #h o]},

’

QEY FAAel TR ofelsl el
A E oip |EXp sl ik
1982 1983 1984 |+ 1985~-1992
2 16 35 797

el BF9E ok
1) Knowledge Base
* Symbolic8H el €] Knowledge® 7]£0 2 %o}
1
<

e od2] Hejo] Knowledge® Ea w4l (o bjects,
clauses, rules, frames &)& v}z d o2 o
Tk},

50

Matsushita, Oki,

° Relational Data Base®4 Knowledge®
Supportdte,
¢ Prototype : 10007} ©]4+¢] objectsvt 1 &7}

21 2] rule® 7H4 Knowledge Base.
FE A rule E-L o 519] €] object

2) Inference Engine

o

Logicg AH8-3l< Reasoning® Inferencing

< Ty ‘

Logic %118l Prologs #BIEE A}-8-3bc}

Data flow machine, Functional machine 52

EF AFe TEE o] &g}

° Single-User Prolog Machine (1985) 1 Million
Logical Inference per Second (LIPS)

DEC 2060 | 43000 LIPS
IBM 3033 | 27000 LIPS
VAX/UNIX | 1500 LIPS
APPLE 118 LIPS

o =3 100 Millionol] 4]

3) Human Interface

1 Billion LIPS ®

 Natural language understanding (Speak di-
ir‘ectly)

) speech wave analysis

) phonetic and syntactic analysis

=) semantic analysis

2) pragmatic analysis

o 2E 95% Accuracy, vocabulary of 50,000

words 100s of speaker

¢ Application
1) sentence generation
text analysis

) language translation
) voice-activated typewriter

Question-answering system

1) VLSI Technology

¢ VLSI architecture

1) techniques for constructing new ad-
vanced architectures

.-) complete 1-chip architectures(1 M
TR/chip, 10 M TR/ chip)

) function parts architecture




2) function division and connection tech-
niques

e Intelligent VLSI-CAD system

=1) architecture data base
) know-how data base
=) inquiring system for VLSI-CAD design
) development of a technology for heu-
ristic design.

o B3 ! development of an integrated VLSI-
CAD system capable of storing de-
sign know-how for effective utiliza-~
tion

ob B B abA

1) 3~4+ vteb ICOTSE AbsiAl

o Ak

3) B 314kl A FAole Eoks  ICOTHY
5S¢ ool BEE AT+ U

ik, TAA

o] Projectt Al EH(LE s HAil 4

dalos SR BiE shale] £HE o

7] =

=
Z9lc}, (symbolic computation, knowledge based
reasoning) 3 JlE AdE HHoE 3l B
AAe BEMARE TESHET =HgoRsy
AA2 F7F Image® A7 vbgsl 2
L FAAEe] AAHEI ek
1) ﬁTVP E%—Oc: B, TEM 71Esol
2o AEgo 24 43T 4
o] Balrel$=, utd Asigd s v
oofgkg v]AA el
2) o] Project+ 7 w& Software project
g} & + el projectoll =3I Fdo]
A& glet,
3) g ARl 530
4) Knowledge base7t ©] 83 Alakdol
5 EF38tL Inference enginegs Br} %
Z35ka ek
Ab o AE AlE
1) 1982-1984d Al ¥
o T2 E 2 ?‘H IR U

=
oF g TRAEE 44

i)

2lste] Al s

o 841

[:Single user sequential prolog work station

ol Foll Wad} AzAEe AU

Relational data base machine
o Expert system prototype applications
Intelligent CAD system for IC design
Intelligent CAD system for mechanical
equipment
Intelligent software production aids
2) 1985-19884 %]
e prototyping® engineeringA o] g AT
o ¥ Ae|E $% MEY ¥
TAd g AT
3) 19884l o] ¥
o Advanced engineering
[Integration of hardware and software
VLSI circuitry .
o Experiment with difficult applications

o Commercial product by participation com-

S 7k2 A ESPRIT
25 oFHANE
g5l ZFolzl,

Bpr & »Hoﬂ ¥Bi°] DARPAS} A DRET
(Direction des Recherches Etudes et Tech-
niques) 2+ CNRS (Cengtre Nationale de La
Recherche Scientifique) & T2 BEHHTE,

r_ﬁ,
o

BEA, ETOE, € TosgAse
TE s 9§ wuk obulek FERINE

L2 Ex2 AFe 7T AFsIReE INRIA

(Institute Nationale de Recherche en Infor-

matiques et Automatique) & AFslel] Fi, F
o

3 Q1 FAE 2ok ATl AR w3k St
o SICO(Systemes Informatiques de la
Connaissance) 2t 248 Fol AR Ao
A ol A st ek

7. 54

g

HHEe $A4 ECY 34 F7HEA ES-
PRITo| #ejdte &3 Sx40 25 of T 4
AL T ATFFol=h
A 7px 2] R4 oA HBE abs
at7) $sle] B BIEHEME-E M2E AFE
1ol g AT Y-S deska vk
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Wl 5709 Fav slwel #3 AT Lok ¥
2o FYE $g AF dTaAEE e
et

7}, Logic Engine
Predicatewelol] XS & & Zdz o
5 AT7 HT MR AFE TR 2
g AT
1) M A7 kA
¢ Sequential Logic Programming Machine;
234 Logic engine?| A&-& 3 HEBEEY
F = A,
Programming Machine® 7H#7] $& 4+

firmware® 53 Sequential Logic

e New Advanced Architecture;
%34 Logic engine® A3-& #d AM=2¢
AFHE TE AT
-1) Data flow T%;
Data flowE g3} logicE gl 3L o+
Data flow T2 & o] 2% Parallel logic
engine &l T
L) Functional T%;
Symbol BB E $|%} fundamental ¢ ¥
; oqoq AT o] 3 NEE AFE T
% Jogic engined| Wit S§ AT
©) Parallel architecture;
VLS #A&AL o] &3k Parallel Archi-
tectureol] 3 AT
2) Multiprocessor Architecture;
Von NewmanT %9 A4z VLSI® &
AL o] &3 MEL MultiprocessorTZol
B3 o T
¢ Distributed Fundamental Architecture;
New Advanced Architecture, VLSIT
#z % Von NeumanTZES 43t &%

HE AFeT

<

% Jogic engined A& 7]
Zol| 3t AT

o miEER el A&

Management System)

Fahe 145’—%34 MW AelE YA

—‘E—, Alzd zpd o] BRE 2ol ASsAl B,

3 ﬁ’?& o @ of Al & AREzLE] R

g 7 e AL AEE

g ATE el FYatet

I}A

|

F

gl (Knowledge Base

T 4

e Data Base Machine;
Logic engine? E&
B, ¥ F Uds

logic engineAlo]

A
o
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