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I am pleased to attend the 1992 FGCS international conference. In particular, I
am happy to have had the chance to visit with many members of ICOT and discuss
the evaluation of the FGOS project with various industrial representatives. I thank
Twata-san for making local arrangements and Uchida san for his continued interest
in Argonne and its research programs. Nitta-san was very helpful in explaining the
demonstration programs, and 1 am pleased to have had his assistance. Yamazaki-san
and Ishikara-san, both Japancse industry representatives on the ICOT technical board
and lCOT staff, have been apen about discussing the future of 1COT and the role of

basic research in Japan.

My involvement with the FGCS project began in 1986 with activities and partic-
ipation in the Gigalips project, which was organized by Argonne and inspired by the
I'GCS project. In 1988, I participated in the Joint ANL/1COT NSF workshop in AT
held at Argonne. This worksliop gave me the opportunity to begin to understand the
hardware and softwarc aspects of the FGCS project. Later, as part of an ANT, and
IGOT joint project, I visited ICOT several times and was involved in installing PSI-I1
workstations and network connections at Argonne and in developing programs in KL1.

Too many people were involved in my various visits to mention them all. However,
I mention especially Ichiyoshi-san and Susaki-san for their friendship and hospitality,
and Furuichi san and Minami-san for offering to let me visit their homes. All of my
interactions with ICOT staff have been highly positive. I have enjoyed my intcractions
immensely and wish in some fashion to continue these personal relationships.

In the remainder of this report T focus my comments on the topics raised in my
evaluation prescntation.

Evaluation of the FGCS Project.

First T want to make Lhe point that the Western view of computer research and
development processes is possibly quite different from that in Japan and this difference
in view is largely responsible for the difficulty in assessing the significance of the FGCS
project accomplishments. 1 believe that there is confusion about whether the FGCS
project was a basic rescarch project or an advanced development project.
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I believe that the evaluation of the FGCS project will take considerable time and
effort, and T also fear that the international community will not fully understand the
impact of the FGCS on Japan and even on the world computer science community.
I firmly believe that Japan has become a significant force in the computer science
community and that the important point is that this position was achieved during a
short-term project and for modest cost. Japan should not waste this opportunity to
remain actively and productively engaged in a core area of basic computer science re-
search. 'GCS has, to a large extent, decided the directions of the logic programming
community and heavily influenced parallel processing projects around the world.

Many in the United States are confused about how to evaluate the FGCS because
the Japanese R&D process is not well understood. However, the average person in the
United Statcs does not fully understand the R&D process in the United States either!
What is important is that the process of becoming open-the distribution of software
and the evaluation of progress-be continued.

It is also important to remember that in basic research a negative result is not a
failure but that the process of uncovering truth is pursned despite setbacks from time
to time.

Many people, I think, desired to evaluate the 'GCS project as an advanced develop-
ment project, where an inability to get to product development is considered a failure.
What many do not understand s exactly what the goals really were. Did Japan really
want to develop prototypes for products? Was there a hope that industrial comparnies
would adopt the technology and revolutionize the computer industry?

The most difficult point for the outside community to consider is what specific -

problems have been solved and what technological breakthroughs have occurred. The
lack of clearly showing these things has caused many to discount the accomplishments.

The United States was evaluating the FGCS as both a basic research project and
as an advanced development project. As a basic rescarch project and as an advanced
development project, therefore, it could have been considered a success if one or more
hard problems in Al or CS had been solved or if a commercial company had committed
Lo producing products based on the results of development. Have these things hap-
pened but not been revealed?

When the FGCS project was first announced, it created a storm of controversy in
the United States and Europe. I think that both countries feared the project for two

main reasons.
1. 1t fundamentally challenged their notions of preeminence in basic research.

2. If commercial products resulted from the project, Japan would have taken a
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lead in knowledge-based systems—an important new paradigm-with little Western
response possible in the short term.

This shakeup caused many government-sponsored projects to be created in the
West (MCC, ECRC, Alvey, SICS), and even now we see the United States federal High
Performance Computing and Communications project to have been influenced by the
FGCS project. In this initiative government and industrial firms are teaming to de-

velop systems and software.

Lessons Learned.
What lessons have I learned from the FGCS project?

1. Be aware that government-supported industrial consortia may not be able to
"read the market,” particularly over the long term. This limitation probably
means that joint government-industry projects should be short term.

2. Do not confuse basic research and advanced development (i.e., know what you are
doing, and don’t confuse the evaluation criteria for the two). It is important that
funding agencies and the community know what type of project one is working
on and how that project will be evaluated.

3. Expect ncgative results but hope for positive. Mid-course corrections are a good
thing. Asscssing the direction and expecting that research may change direction
are key to kecping projects relevant to the goals and to changes in the real

world.”

4. Ensurc that the basic research infrastructure has stability, a strong sense of the
important core problems, flexibility, and an evaluation mechanism that can dis-

tinguish between negative results and incompetence.

5. Have vision. The vision is critical: people need a big dream to make it worthwhile
to get up in the morning. The most important role of a project leader is to focus
energy and attention on maintaining the vision and direction of large projects.
The vision has the power to unify a group and motivate them to work through
hard problems. "Make no small plans, for small plans have no power to stir men’s

souls.”

Impact and Accomplishments of ICOT.

I've been thinking about the impact and accomplishments of ICOT since my first
interactions in 1988. I have included here a specific list of accomplishments of ICOT
based on my discussions and experience during the past four years.

+ Can one built a whole computing system based on logic programming and pro-
vide a useful tool for applications use? Answer: YES
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+ Are the resulting systems so much easier to use that people will immediately
switch from conventional computing systems? Answer: NO

+ Does special-purpose hardware give KBS a performance advantage over general-
purpose hardware? Answer; NO

+ Can logic programming and KBS be applied to variety of applications areas?
Answer: PROBABLY YES

+ Is the world likely to adopt KBS systems as a major alternative to object-oriented
systems development environments for non-numerical computing?

Answer: PROBABLY NO

+ Can logic programming and KBS open a new world of applications areas with
the same effect on society (and markets) as numerical computation did in the 1950s
and 1960s? Answer: TOO EARLY TO TELL

+ Did the FGCS project succeed in giving Japan new visibility in the world com-
puter science community? Answer: ABSOLUTELY YES

To get the answers to these questions required much effort and resources. Japan
was the only country willing to take the risk and to invest in obtaining these answers.
The necd to take risks and to try to do something new is essential. The United States
and Europe have in many respects lost the ability to take these risks as a normal
part of doing research. Perhaps as a result of economic decline or the collective loss
of imagination, U.S. companies and government have failed to remain on the leading

edge of risk-taking in large projects. I hope that Japan does not get discouraged by the-

international criticism of I'GCS to abandon risky projects. Perhaps the RWC project
is a step in the direction away from risk taking. [ don’t know for sure, however.

Recommendations.
I would like to make a few specific recommendations regarding the future of ICOT
and the basic research agenda developed during the past ten years.

First, I think Japan should establish long-term funding for basic research in com-
puter science and focus this work on three areas:

1. Parallel processing, performance evaluation, etc.
2. Knowledge-based programming systems
3. Combination of symbolic and numerical computation

Second, MITI-with the new policy for software distribution—can alter the view of
U.S. and European governments by making all basic research results publicly available
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from the very beginning of any new project.

Third, research leaders in Japan need to encourage true collaborations that involve
the setting of joint research objectives, joint funding, and joint management of the

projects.

Fourth, basic research efforts should concentrate on software for general-purpose
machines and should let industry develop the hardware and operating systems soft-

ware.

Fifth, Japan should ¢ncourage smaller, more independent research groups that may
be distributed with less central control, pcrhaps some in universities.
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Bosig Resegrch

Godl: The creation of new knowledge, both
offirmative knawledge and negative knawledge.

» 1. what works
o 2. whal doesn’t work
® 3, whol is true ond what is false

Evaluation: Are imporont questions getling
angwered ?

Advanced Development

Godl: Engineering of protatype systems,
determining feasibility, uncovering qaps in
lechnical knawledge.

1. what processes work ?

2. tesling for adoption, (i.e. given g choice do
people use it ?)
3. application of an ideq o a product

Lvaluatign; Are new fechnalogies ready for
product development ?

—107—




*(voIgIN anvy ok INwidodWi St ||

. S[NOS §Uolli IS
01 1omod ou aaey sueld jjews 10§ sue(d [[ews ou ayeA],

‘Fuiusow
211 ut dn 198 01 ajymyLom 3t ayew o) TNV OIF ¢ SI poau
sdoad Bunys ueiodurt 150w 21 ‘[BINLIO SL UOISIA AL, NOISIA *

‘eous)adiioour
PUE S1INS21 2A1BZOU 1d2M19q ysigunsip ueod jey WISTUR I
uonenzas ue pue Lrqrxa[y ‘swayqord 2100 uenodut oy

Jo osuas Juons ‘Ajfqers spasu mnaseul HOYYASTY DISVE

“3UIy) POOT & 28 SUONSeII0D
95IN03-pIN dansod 1oy adoy Ing si[nsar aaneSau adxyg -

(0M1 3U[1 10J BLIDILID UOIEN[RAS 91 9SNJU0D
1,U0p pue Fulop 2IB NOA DI MOUY ') LNAWJOTIATA
TJHONVAQY Put HOUVASHY DISVE 951juod juo e

“wi1e) 3uof ) 1240 Apenonsed ¢ joxIew ot prer,
01 21qe 9q 10U AEI LN.I0SU0 {eLnsnpul pajtoddns w0 ©

wWod Mlag aepwg
o updope s sy 1afloxd §H0 1 o
WO.1§ PIUIBI JABL] | SUOSSA

T Suaa i pua %u:o._n_a;

SeY Jeum pueisropun Aoy of
SINI\ hsfs Aw] jted b NwiyL T

¢ UM JUIM JBYM 0F -

“ULID] 1I0YS 9ty ut

21q1ssod asuodsas uiajsam apn \m --Widipeaed
mou jueltoduir ue --swasks paseq 93pojmouy
UL pea] & uanel aAey pinom uedef ‘1oofoid

31 woiy parnsal sjonpoxd Jerdrdwiwos j 7

‘JaIeasal orseq Ul soueuiwosld
Jo swonou yzyr paguajoys Kjieiuswepuny Jy ‘T

‘suosear urew om3 Joj Pafoud ayy pavay vsn o

uawdoaAap Jo s)nsar a1 uo poseq siompoad Suponpo.d

01 painuruod poy Kupdiiod [eIOIAWIWIOD © J1 10 padjos

Ha9q poyf §7) 40 [y U} Sw31qo.ad paniy 210U 10 910W 3U0

J1 §83000S © PAISPISUD U92q daRY PINOD 11 210Ja101p *100foid

:E:_ao_?w..ou:m%a%wnvsnuuoﬁo.a:ohmuwo._ omwﬁ_:c
‘satrogoea(oqlui §30 2 Sunenjeas sea SN AL

—108—



e (UOTHIN 0T SN )
"SISNURT0S pue $199MTTIL IS0 JO UONEIoUSg /el v Juturesy, -

(UOIIIAT 93 10 () yova LONMIN ZSNE)
wvof_v.—m.ﬁuoo QOCDHUM .MOUQMEOU _mﬁoszUH:m DM.:.EL .

) (dory
081SN$ = Uora WOIIN 0 SN$ SaimoaT moqe )
saimodjiary Sunndwo) orjoquiAg JO UOTIRISUAN) MAN

(s91e3] quT revonen 1e_2anpod o1 uoIIy €€ §NE)
0. 1940

(s91er [era1atiwod Je sanpoid o1 uoNIN 00z sns)
OP00 dSH PUT 173 JO $oUIT UONIIA $C 2 PRIeunisy -

JIUAUISIA U]
UOIIITINT €% SN 10y 303 uedef pip UM

VONGISHY WIS Appedusy) $o snan
huay 01 vowwo) ve swwgesd mny 4o _,s.nz

. STA ARINOSQY MTMSNY
(AIunued 90uatss Jandwos piica ap
ui Angiqrsia mou uedep Sutard ur pasoans vafoud g v pig .

1131 01 Apieg 00, AHMSNY

{ S.0961 pue s,0CE1 A wi pip uoneindwiod [EaLvwnU

St (S1931eW puw) A131008 U0 199)F> JUEs At} YA seate suoneandde
Jo P10 mou ajoym e dn uado gy pue Sutunueigoid m8o; uvy @

10N £[qeqord YIMSNY ¢ Sunndwos resusawnu
-{0U 10§ SIUAWUOTIAUD JUSUAOIIAIP SUIDISAS paIaNIO-190[q0)
o} aAneuIAl[E JolTin ¢ st swolsks Sy tdope o) Aoy prom o1 S .

—109—

so & K[qeqoid romsuy ; seare suoneordde
Jo K1at1ea apta v 01 panydde aq ggy pue JununueiSord :15o; u) e

ON : Jomsuy ; arempaeq asodind erauad 1940 93ejunape
soueunojiad v gy 2413 sremprey ssodind je1dads s30] @

ON :Jamsuy
¢ smsAs Funnduwos [PuonuAALed Wwof Yojims AjajRIpauur
[11# 9[doad 1u) 95N 01 19152 YONW 08 SWASAS FUNNSAL A4 21y o

SHX Jomsuy
¢£s9sn suonearidde 10§ (001 [njasn ® opraosd pue FunuwesSoid

o130] uo paseq swagsAs Sunndwiod sjoym e 111nq auo ue) ¢

SPRUST{dUI030Y Jyroadg



Specific Recommendations for the
follow-on of ICOT

Establish LONG TERM funding for BASIC RESEARCH and
work in:

1. Parallel Processing, performance evaluation, etc.
2. Knowledge Based Programming systems
3. Combination of Symbolic and Numerical Computation

e Make all BASIC RESEARCH results publically available from
the very beginning of any new project.

e Encourage TRUE COLLABORATIONS which involve the
setting of joint research objectives, joint funding and joint
management of the projects.

o Concentrate on software for general purpose machines and let
INDUSTRY develop the hardware and operating systems
software.

Encourage smaller more INDEPENDENT research groups that
may be distributed with less central control, perhaps some in
universities.
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