Question A-1
Government Policy and Directions

_ . -The Smgapore Govex nment recognises that Informatlon
' Technology has two key roles for Smgapm e :

' l) the explmtatwn of IT in the vanous economic sectors to
: unprove productmty and enhance busmess competitiveness

'2) the development of a strong viable IT mdustry that can
produce new software products and services for cxport

. . In1986, a Natlonal Info: mation Technology Plan was
o f_ormu_latcd This Plan is a blueprint IT development in
~ Singapore - to achieve the establishment of a strong IT Industry
and to effectively exploit IT for international competitveness.

(Please refer to ;-

the Economic CommltteeReport Chapter 17 - Annex 1
and Natlonal IT Plan - Annex 2)
. To meet both the objectives of the National IT Plan, IT

manpower development is a critical issue for Singapore.
This is a necessary ingredient for both IT industry development
and IT exploitation and application by the industries.

. " The National Computer Board, set up in 1981, is the lead
Government Agency to implement the National Information
~ Technology Plan.

. ‘The Smgapore Government, through the NCB and other related
- organisations, play the role of a facilitator, to develop the
environment and infrastructure to allow for the development
and growth of IT in Singapore, including A.I fechnology, -
~ identified under the National IT Plan as a priority technology
for Singapore to develop.
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| 'Quest'io.n A2

Al Related Computer Utilisation

N

2)

>

Operatmg systems == Cux rently most work is done on UNIX

DOS, T1 Explorer

UNIX and DOS wﬂl r emam nnportant for A development in at
least the next few years. LlSp machines will remain’ unportant

in the academic and research sectors. There are 31gns that

: mamframes and DEC are bemg used mcreasmgly

Software o= Clll rently the followmg software packages /
programmmg languages are being used for Al development in"

- Singapore: ESE, KEE, Knowledge Craft; S.1, Guru, Personal
‘Consultant Plus, Xi Plus, Nexpert Obgect Common LISP,
Prolog, ObJeetlve C, Pascal. -

Hardware o- Currently Al developments are bemg done mostly
on the following hardware: PCs, SUN Mmrosystems, HP9000,

“Apollo; TI Explorer / MzcroExplorer There are signs that

there may be more developments done on mainframes and
386-based machines in the near future.
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Question A-3
AI/KE Research in Singapore

-« Researchers estimated at 30 - 50, distributed at the National
Computer:Board's Information Technology Institute, National
. University of Singapore's Institute of Systems Science and the
Department of Information Systems and Computer Science,
-+ Economic Development Board's French Singapore Institute,
‘Ngee Ann Poly’s Centre for Computer Studies, Singapore
- Poly's Japan- Smgapore Institute of Software Technology,
puvate compames, etc

o Researchers are generaily Degree or Postgladuate Degree
holders in an I'T dlsc1plme such as compater smence, electrical
and electronics engmeermg

. Current_research toplcs mclude:’ intelligent user interface,

planning and scheduling applications, Chinese character
‘recognition, AT in manufacturing, industrial diagnostics.
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Question A-4'_

AlIKE Marzporverbevelopméot in S_ingapo;‘-g.ﬂ___

(1

(2)

(3)

'-To produce the reqmred number of lT professxonals to meet
Singapore's requirement, the Government has set.upa-

comprehensive I'T Manpower Education framework. ThlS
framework covers the Umversat:es, Polytechmcs, specmhsed
training institutes, private and public schools, which together
are producing 800 to 1000 entry level‘ IT pr ofessxonals '
annually. : _ S ,

(see Annex 3)

The next stage of our manpower development programme is in
speczalzsatwn - to develop professionals with the spec:ahsed
knowledge in spe(:lﬁc IT flelds :

One of the maJor teehnoiogy fleids is. that of A. I

AL Manpowe-r.Needs: of Singapoi'e: in 1993 .

ii.

6{}0 KE Spec1ahst

- defmed as IT professmnais workmg full- tlme in one or more
fields of knowledge acquisition, knowledge representation, and
expert system development. The KI Specialist should be fully
conversant in selecting and usmg the appropriate tools,

~methodologies, and techmques in solving a. spec:lfic complex KE

problem
1800 KE General Practitioners

- defined as IT professmnals or domain spec:ahsts workmg
full-time or part-time in the field of knowledge acquisition and
knowledge representation. A KE General Practitioner should
have working knowledge in selecting and using simple tools and
techniques to solve a simple and specified KE problem.
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" Remlireii Annual Output of Al Professionals :
i) 100 KE Specialists |

ii) 360 KE General Practitioners

- -The training requirements for these pr ofessmnals are as follow:
| For KE Spe(:lallst

Postgraduate studies in KE such as PhD/MSc or postgraduate
d;ploma

R Fu‘li time 1-2 years apprenficeship programmes which
~combine coursework and on-the-job training offered by
mstltutxons '
it _Intensl_ve in-house programmes run by multinational
corporations or large organisations which are very similar to
the apprenticeship programme
For KE General Practitioner :-
. Full-time professional short courses and seminars organised
by tertiary institutions, vendors or private institutions for IT

prﬂfessmnais or domain experts

it Resxdency programmes organised as a follow-on activity
after students have attended professional courses

- iii. Part-time evening KE courses for skill enhancement

iv. Optional or compulsory KE courses in undergraduate
curriculum

v. Special .p'rogl'émixles for the managerial-type practitioners
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Quesiion A-5
AI/KnowIedge Engineering(KE) Traznmg
.in Singapore

The followmg are the trammg mstltutlons/orgamsotlons that haVe
some forms of A. 1. / KE training courses

Tralmng Ingmmlgg
. Institute of Systems Scxence(ISS)

Proposed 9.month full-time postgl aduate diploma in
Knowledge Engmeermg

Resource Centre

. Knowledge Engmeermg Resource Centre(KERC)

Resource centre to train Sponsored employees to carry out
prototype development on real-life industry initiated projects

. Naﬁonal_Uni'versity.of Singapore(NUS)

. Nauyang Technologicei I_n’s’t_itu.te '
. | apan-'Sing’apor'e Instiiute of Sin'g'apore
. The Centre for Computer Stud;es :

o NUS Department of Informatlon Systems &
Computer SCIence(DISCS)

« French Smgapore Instltute of Eleetro-technology (I‘SI)
_'. Ngee Ann Polytechnlc

Some pr of‘essronal bod;es/socretles running short AI/KE courses

. Instltute of Electromcs and Electrical Engineermg
(Singapore)

. Smgapore Computer Society
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Present activities of Al related foreign computer makers

- Some (:OmDanies runnine sh'()rt AI/KE courses

TI - teaches shozt courses on the prlorer and expert -

systems, R : -and arrange for
_trhmmg attachments in the USA for ITI and ISS.

CIn addltlon, the Airliné Systems Group has some markettmg
activities in the regxon and may start development work in the
near future. :

+ DEC -- Opens DEC Al Fellowship Programme to Singapore.
« HP -- Provides training oppertunities in the USA.
. NEC -- Training and on-the'-job development opportunity,

. -NIXDORF - Has plan to train Smgapore statf in AT
: development

Qﬁestion B-1
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Establzshment of the Center

1) Please refer to Sectlon 4. 3, 4 4 4 5 6.1 and 6. 2 of the proposal

(2) Please refer to Sectlon 6 3 of the proposal

{3) Please refe1 to Sectlon 2 4 and Chapter 4 of the proposal

The Smgapore software mdustry in the futureis geared towards

high value-added orlentation, supported by strong R&D capablhty, :
- and high quahty technical services. To achieve this, there isa need
to shift mformatton technology. (IT) training from one that is focuscd '
on quannty (producmg enough IT | p1 ofessronals), to one that is

* focused on quahty ' : . .

‘In addltton, the productmty of a’ slow growmg workforce has to
_ be lncreased substantially for the Smgapore industry to remain
competltlve and for Smgapore to achleve the deszred annual growth

_IT is'seen as one of the essentlal factors is achlevmg thls
objective. Within IT, Al has been smgled out.in the National
JInformation Technology Plan’as a key technology for Smgapore to
develop and exploit.. Thus, it can be said. that-AX deveiopment has
been accorded very hlgh priority. This is ev1dent from the amount
of support the Singapore government has been giving to AT
'developnment so far, and the fact that it pians to set up a centre
dedicated to Al development before it concieve snmlar plans for
other technology areas : :

(4) Thzs is to be dxscussed and finahsed The mam mstltutlons
concerned are ITI (Knowledge Systems Laboratory and Knowledge
Engmeermg Resource Centre), ISS (Knowledge Engineering Dlploma
' Programme and Al research), J SIST and GINTIC :

Areas of collaboratlon could: mvolve exchange of techmcal .
information, joint training, 3omt progect cross- attachment of staff,
etc. .

(5) The Government can prov;de grants to private companxes for
skills training through participation in AI Centre-type of projects. -
These centres will also be able to provide techmcal support to these

_ compames, such as for Al development
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Question B -2
_Org'anisa_tion of the Center

| (@) - Please refer.to’ page 19 of the proposal This is prehmlnary and
should be lmproved further : _ .

(2) The Dlrector wﬂl ass:st the Head of P1 oject in m‘magmg the
: Centre and overseemg the day to day operatlon of the Centre.

. The Ass:stent Dn‘ector (Admin) is in charge of all administrative
matters of the Centre, This includes clerical and secretarial support,
f‘tcnhty management and support.

| Pro;ect Managers are responsﬂ)le for the pro;ect management of
' the pro JeCtS : . _

Progect Leaders are responmble for technical matters of the
' pl o,}ects :

Experts are consul.tants prov;dmg techmcal leadership to the
pl‘OjECtS and glvmg advice on progect management.

. _The IndustryLlaxsun Off’icer provxdes the interface between the
- Center and the industry. Tasks here includes publicity, promotien,
estabhshmg dlalogue, estabhshmg collaboration agreements

(3) Please refer to page 17 of the proposal.

QHESthIl B- 3

'Budgetary candmon |

(1) Fundmg has been approved in principle by the Singapore
Ministry of Finance in support of this project. Final approval has to

be obtained once the plans and details are finalised.

| (2) TG be_finalxsed.
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Question -B .

_Bulldmg condztzon
(1) ‘The Center wﬁl llkely be located in the Smgapm e Sc1ence Park, '
within walking distance from the National Computer Board. It will

probably be leasing the premise from the Jurong Town Cerporatlon, |
which bmlds and manages the Scxence Park . '

Quesfion B — '5
Man-epower candmon -
These w111 be r ecrulted The nnmber of each catagory can be

found on page 17 of the pr opcsal ‘Some of the lecturers and '
instructors need to be trained in J apan '
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‘Question C - 1
" Purpose of the Project

Please refer to Section 4.3, 4.4, 4.5, 6.1 and 6.2 of the proposal.

Question C - 2
_ Frogram Jor Training Courses
(1) Please refer to Section 6.3 of the proposal.

(2) Please refer to Section 6.4 of the proposal. The detailed of the
training curriculum is to be finalised, preferably with input from the
Japanese experts

3 T he ma;orlty of the tramees will be in the Center on a short term
basis -- about'six months. So there can be a turnover of fwo batches
of trainees in about a year, There will be some trainees who will -

" work on advanced prototypes or software tools who may be with the
center for a Ionger period of tiine, up to two years.

(4) Trainees will primarily be invited from the industry. Most of
them will come to the Center sponsored by their companies /
organisations. They can also be fresh graduates seeking practical
training before joining the industry. The Center will work with the
university and polytechnics to identify such graduates.

(5) Please refer to Page 17 of the proposal.

- (6) Tramees will be umversﬁy graduates already well—versed with
the computers. Some exceptions may be granted to special cases who
may not be graduates but possess the r elevant technical experience..

(7) Thls is to be finahsed The tentatlve approach is to charge a
nommal entrance fee The training will be subsxdlsed by the Center,

(8) Please refer to Sectlon 6 3a of the proposal

| (9) These refer to software tools that wxll aid in the efficient
development of good quality expert systems. They may include
intelligent user interface construction tools, expert system testing
tools, knowledge acquisition aids, software modules that aid the
development of special classes of expert systems such as real time
systems, embedded diagnostic systems, planning and scheduling
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C-3
Duration of Project

The total duration of the first phase of the projec;t'is § years.

C-4
I m__plem entation Schedule

To be finalised

C-5
Requests fmm S mgapore

Please refer to page 20 - 22 of the proposal The detalls of
hardware, software and other equipment are. to be finahsed

- Since the Center is meant for: advance tramzng and develepment '
in AI for university graduates, and no¢ meant to be providing -
‘beginner level Al training, it is essential that the Japanese experts
dxspatched have deep knowledge and a substantial amount of
experience (more than 3 years on a fuli time basis) in Al apphcauon
development. : .

Snmlarly, the software engmeermg experts shouid have f“ rst
hand experience in software engineering tools development (not jUSt
asa user), coupied w1th a good knowledge in AI . .

These expert should be prepared to desxgn training curriculum,
. prepare course material and work jointly with the Singapore -
- countered part and the trainees on a hands-on basis to develop -
prototypes and systems. They should be in a posmon to functwn as

training and technical advisor who can advice in : .

a. the overall de31gn of the software,

b. development. methodOIOgy, o

¢. detailed technical design,

d. technical implementation, - _

e, project-planning and management. -
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Question C -6

‘Management of the Project

On the Singapore side, the National Computer Board (NCB) will
be the implementation agency.

A management council should be formed consisting of members

representing both the Japanese (nominated by the Japanese
‘Government) and the Singapore sides (nominated by NCB).
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" KEY RECOMMENDATIONS
-+ Importance of IT

1 Companies in both manufacturing and services must fully exploit the advances in IT to
gain a compemwe edge. :

2 Iiis no! enough just to compu!eme To be able to compere better, our industries need
srrareg:c ‘and creative exploitation of IT.

3 Smgapore should exploit the apportunities of IT as a new growth indusiry.

4 A
NCB,

consohdared nanonai {T strategy should be implemented, to be spearheaded by
subswnmg the present national computerisation effor:.

Propased IT Strategy’

5 The following IT strareg} is proposed

(1)
(2

)

(4)

{5)

(6)

Ny

IT Manpower.

We must develop a group of IT professionals and experis o enable our enterprises
o explou IT fully.

T C'uh‘:u't

Efforis.must be made to overcome resisiance to change. 1T should be taught more
exrenswe!y in schools.

Informa.uon Communication Infrastructure.
We must continue to improve our telecommunications facilities.
IT »ipplu:anon

. Many new users, especw!ly the small enterprises, must be provided assistance (o

overcome their reswsiance to technology.

T Industry. '

Every encouragement must be given to promote the developmeni of an IT indusiry
in Singapore. :

Creativity _and Enirepreneurship.

We. must -also -develop a local capability in applied research in IT.
Coordination and Collaboration. .

We must coordinate the individual efforts of various organuanorzs involved in

- promoting various aspects of IT. The NCB should play the leading role.
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IT A he\ Te-chn log3
1
the use of compuies technolog\ tclccom
mumcanonc and offace S\SIemR in all

aspects of mformanon flows — from

collection anc_i processing. to storage.,

packaging and.dissernination. 1t has been.

estimated that by 19%. IT will have
direct impact on the production of 30%

of world GDP. Present trends: indicate
that IT will become 8 key technology in’
'imprormg business efficiency and labour

product_mt} '
businesses.

) and generating . pew

2 Advances in IT are already being
exploited by business organisations in
many’ counmes The fast- -expanding ser-

nceundu__s_{r) e.g. health care services..
legal services and engineering services.

are poised 10.make vast improvements in

INFORMATION TECHNOLOGY

lnformanon technolog\ (]’I) coxercr '_ _

b\ cémpames Those that lag hchmd i

-exploiting 1T will be unahk 0 cOmpete

Their producnm\ will nut IMPprove as

" fast as their IT-ofiented ¢ competitors. and

their compeumeneqe will. declnm from

'lack of 1nn0\ atmn

lmportance of iT lo Smgapore .

5 For Smgapore a< mlernauonal com
_ pemnenesc is a matter of sufvival. our

. cnmpames must ‘be efficient; productive

and mnovative. ‘Companies in both manu-

: fscturmg and sernces need to ey.plon full\

: ,rpore is small..

- service levels through the. explouanon of -

expert’ systems, ]arge databases. com-
_puter-aided design ‘and ‘other IT-related

technologies. Large corporations. which -

used 1o base their production in countries

with low Iabour costs. - ha»e found that’

with IT-based aulomauon labour costs
can become an 1n51gmficant compunen‘
of total prOduChOﬂ costs: They can there-

fore manufacture at hotne-at a low unit -

cost, despite high local labour costs. TT
has also spawned many pew businesses
utilising mjcr_o—el_cct_ronics,_-'_ electronic
publishing. videotex, satellite. TV, etc.’

3 T’he total revenue of the IT. mdnstry :

- ‘worldwide I 1984 was esﬁmated to be
 US$530 bn. It is projected to grow by

;marcthaniﬂ% pa., toexodeﬁl,wﬂbn_ '

the ady ances m IT

6 The semce secior is pr:manl\ knou

ledge- based AL presem the. a»eragc
1mestment per service. worker in Singa-

Use of IT will Fesult in
improved sernce Jevels and higher pro-
duclmt\ '

7 In-the manufaclunng sector we are -

no. longer competmg with coumnes with
- dow labour cost. We wil] . lncreasmg]\ be.

oompetmg ‘Mih advariced countries that
are using IT and other adv anced tech-
no]og;es to be low unit-cost” manufdc

~turers. despne ‘their. high' wage levels..

Smgapore manufacturers must similarly o

" “exploit IT to reducé the labour content of

_ their manufactured goods to remain com-

- petlme

.°8

B! IS not enough just 10 computense
What 15 neeﬂed is strateglc ‘and creative

; ex;;!mtat:on of: T by our industries, Qur

- .companies. must use 1T to position thcm
©selves tin the nghl market mches and -

"exp]ou IT apphcauons in more far-
reaching ways than our . competitors.. -

by the early 1990s. This wiilmake it one of

the llrgest industnes of the next decade
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o strengths

" IT as a New Gt‘owth ndustry

_ 9 Whlle the major impact of IT will be
*to raise efficiency and productivity, IT
- should itself be a growth industry. New

- -IT products,. such as optical disc drives -

cand ¢ customl‘;ed chipsyare constantly
_ bemg devcloped These -are high value-
'added products . which . Smgapore ‘ean
‘manufacture, especnaih early in the pro-

duc‘t life cycle, whien prices are hlgh and

_volumes are. relatneh low, . Manufac-

turers. will look - for prc}duct:on bases

' which offer qu1ck start -ups, & workforce

" that can be trained up quickly, and good -
. infrastructure for.the use of sophisticated -
S;ngapore ~has * - these.

'_ -'te{:hnologles

10 Adv ances in IT have also generated a
-tremendous demand for application and

“systems software and associated services,

'e.g. consultancy, turnkey systems. and

‘training.” In-addition. developments in
“communications are bringing about new
leléco'mmunica'ti_ons services such . as
value-added networks. Singapore should
" exploit these opportunities.
Tmpact of--I;I"'{')n Society
11 Over the next decade, IT will also
. “have an incr’ea'sin;q' im'pact on the way we
live. Work™ patterns will gradually
' rchange with. growing -acceptance of tele-
warking. i.e. working from homes using
computers linked 10 the office. videotex
systems offering opportunities for home
‘transactions in banking, shopping and
- other remote-based applications. In the
" ~home, the most immediate significance of
TT will be in education. This is particu-
larly relevant to Singapore, as we should
_encourage use of home-based instruction
~packages to learn pew skills.

The Need for a Nationai' Strslegy

12 Over the past few ycars the national
- computerisation effort, spearheaded by
the National - Compuzer Board (NCB)

and. overseen by the Committee on
Natioial Computensatlon (CNQ), has
created the necessary infrastructure and
conditions for us to take advantage of
computer technoiogy We have made
considerable Progress. Many organisa-
tions have respondéd positively to com-

- puterlsanon This enthiusiasm, however,
needs 'to be properly focused so that -

mammum results can be achleved As IT .
15 critical 1o our future economic well-

“being, it should not be left to fragmented |

approaches by dxfferem agencies. 1t is

'unportanl that a new consolidated IT
“strategy be mtrodueed {0 be spearheaded

by NCB, encompassing the full spectrum
of potential ~activities. The present
national computerisation effort should be
converted into a pational IT strategy.
Such an integrated IT strategy will help

organisations in Singapore to exploit IT

fully:

PROPOSED IT STRATEGY

13 The following IT strategy, drawn up
by &« Working Committee with representa-
tives from NCB, EDB, Telecoms and

NUS, is proposed:

IT Manpower

The quality of manpower will be the
key determinant of our overall I'T capa-
bility. We must develop a group of IT
professionals and experts to enable our
enterprises to exploit IT fully.

IT Culture

We must prepare our citizens for the
emerging information society. Efforts
roust be maede to overcome resistance to
change. IT should be taught more
extensively in schools.

Information Communication
Infrastructure o
Our infrastructure will be the ‘back-
bone of our information-based
businesses. We must continue to
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improve our teiecommunicauons facm-
ties.

IT Apphcahon . ,
To achleve grm\th all econom!c sec
tors muxt 1y lo mpimi IT 1o the full,
For the many new users, eqpecxdli\ the
small enterprlscx. assistance must. be
pronded to avercome ihe:r resmance to
technolog}

IT Industr\

A sm‘mg T mdmlr\ will hc a Le\
.drmng force for our econamy. Every

encouragement must be given to promote

the development of an IT industry in

Singapore.

—_ 2(}0 g

“efforts  of

involved - pmmonng various aspects
~of IT: The NCB shoiild pia\ the leadmg
. role in this.

Clmmte for Crea(i\lu and
Entrepreneurqhip '

A’ stimulating. cn\imnmcm whif;'h' _'

; pmmotu Crt?dll\’ll\ and entorpmc isa

pnnqunnc lmnsform ourselves

inte.an 1nfnrmatmn ceonomy. We ‘st
also de\elop local capahsht\ in apphed
_ reqearch in !1

Coordmatmn and Collaboratmn

Ta rLcﬂl“\(‘ lhl. full pmuuml ol lT We
nch 10" _cnormmle ~the individual
various. - orgamqauona-
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Proposal_fot_the,Establishment of the "Japan-Singapore AT Center
(tentative name)™ Project-Type Technical Cooperation Program

February , 1988
Preliminary Survey Team

1. ObjectiVes

The “Japan—SLngapore AT Center (tentative name)" (hereinafter
referred to as the "AL Center") proiject-type technical
.'cooperatlon program, through which Japan is to provide technical
aSblstance ‘related to expert system—baged artificial intelligence
(AT} to Slngapore, has the following objectives.
(1) - -Japan w1llﬂtransfer technology related to expert system-
‘based AT to Singapore, _ _
(2) Japan - will -train knowledge engineers to a technical level
~sufficient for constructing expert systems to be operated
by Singapore.

2. Project Outline -

Singapore will provide an. environment for the development of
expert  systems as well educational facilities for an AI center to
be established for training Singaporean knowledge engineers. At
this center, trainees will be able to receive technical guidance
by attending special lectures and expert system development
workshops presented by Singaporean instructors who were trained
by Japanese experts. In this way, technology related to expert
system-based (AL) will be_transferred from Japan to Singapore.
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3. -Project Plan

(1) Comprehensive schedule
. See Table 1.

{2} Cooperatlon perlod
Flve years from the time when the R/D is COHCLUded

4. _Study and Traiﬁing Plan -

'The follow1ng four educatlonal courses w1ll be establlshed to

-traln knowledge engineers. - -

(1) ExPerL System Development Applled Workshop -
To enable hlgh—level system engineers to master the

techniques required of knowledge engineers, this course_will

provide study and training based onohah65won workshops - in

which expert systems actually are developed “These’ workshops

will cover such topics as ‘the expert system. development
process, system evaluation techniques, and s0 on.

In addition, to provide information'related to'expert
system-based AT technlques, lectures will be. presented

'together with hands—on workshops, covering. such topics as ‘an

overview of AI, an overview of expert systems, languages

used for Al; and so on.

The prineipa1'Object_of the-Stoay_and'training_is to provide:
practical experience through hands—on workshops. '

=212 — '



(2) - Expert’ Systems for-Busihess'Proféssionals

To expand the practical appllcatlon of expert systemns to a
wide range of industries, this course will provide business
people having profe581onal experience in various fields with
an’ overview of AI'(in01Udihg'expert systems), teach them
.analy51s and design methods applled to expert systems, and,
through hands—on expert system developnent workshops, enable

. them to ‘understand how to incorporate their own Skllls ana
exper1en¢e in expert systems,

(3} Overview of AT for Information Processing System Managers
To ‘accelerate the spread of expert system-based AT
teChnology to the field of information processing, this
course will provide information processing system managers
with general knowledge about AL (including expert systems)
and informatidn about installation requirements to enable
_them to nake informed decisions as to whether expert systems
can be applied in their own businesses.

{4) Expert Systeﬁ'ReSearch

'To-fu:ther improve the technical ability of trainees who

- have gainied actual experience in business situations after
completing the course entitled, "Expert System Development
Applied Workshop” described above in (1}, this course will
familiarize trainees with the latest technical trends and
pro#ide them with skills that will enable them to play
leading roles in the development of expert systems,

5, Personnel Assignments {See Table 1.)

The Jaﬁanesé_staff, by creating the curriculum, training the
‘instructors, and so on, will solely assist in providing the
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capablllty whereln the Slngapor@an staff ultlmately w11l be able ©
to operate the center alone, The Japanese staff w1ll not dlrectly
engage in research. Slngaporean instructors will guide ' '

researchers,

(1) Longftérm assignment (See Table 3.) _ S
. Chief advisor ‘ - R -1 person

. Al and expért.system-develdpment”experts 4 peESOHS

. JICA coordinator : _ ' 1 person

{2} Short—term a581gnment
“To transfer specialized knowhow in s;ec1f1c flelds to. the AT
Center, addltlonal Japanese SpEClallSts will be aSSLQned '

when necessarys.
6. Acceptance of Singaporean Instructors

Before the inauguration of the AI Center, candidates for.
_instructors from Singapore will'hndérgoitraining in Japan. These
staff members wili'be.trained sé_tbat; upon.their return to
singapore, they will form the core group of the staff that will
operate the AT Center.

In addition, after the establishment_of the AI Center, further
training, as described below, willjbé provided .in Japan td_
uparade the Singaporean staff

. Inltlal training-

. Upgradlng training
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7. Equipment Fdfpiéhéd_. '

principal furnished equipment
SHEY Computer'ha:dwaré*and”software

L]

»

Engineering workstations (EWS)

‘Local area networks (LAN)

Expert. system shells
Computer languages

‘Technical manuals

(2) Bducational equipment
e
. Monitor Tvs
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Table 1.

Cdmprehenéive'Séhedule'

Activity

st -
year -

2nd
'year

3rd
year“

4th
=‘year' r

5th
yga:

Overall planning

| Prepara~|

tion’
period
— P

and 1mp1ementat10n of
training course”

Inauguratlon of center .

D
Establlsh~ _

cemra e,

i e

1(1) Bcuipment -
(conputers, etc.)

Contract|

Preparatlon
-/-K

_ﬁellvery

/,/Start of Opexatlon

4(2) Assignment of
specialists
Long—~term:
a551gnment
. Chief adVlSOE
(1 ‘person)
. Coordinator
(1 pexson).
. Experts:
{4 persons)
(2)Short—termn
assignment
. Specialists

1Ly

4

(RO

(3) Training courses
' Expert 3ystem

development -
applled workshop
Expert systems
AT overview
Expert system
research '

‘\—'——"—_5

{4) Tralnlng of

Initial training

instructors in Japan .

Upgrading training

“ >
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' Table 2 Overview of'Traihing~COUIses'

Course name Training period | Principal training topics
Exéétthystem ' 6 months - {@) Bxpert system development
Development - g applied workshop -

_ Applied Workshop . (é);overview of AT (including

_. expert systems)

3-) Overview of ‘expert system
‘construction support tools

(%) AT languages

Expert Systems = 2 months (:) Overv1ew of AL (including
for Business o expert systems)
Prof9551onals ! (:) System analysis and design
Jrethoeds :
(:) Expert system development
applled workshop
- Overview of ‘AL: - 3-5 days . Overview of AT (including
for Information : expert systems)
Processing System| . ' ‘
Managers _
Expert System 6 months (i) Latest technical trends
Regearch - (:) Expert system development

applied workshop.

Table 3 Areas of 'Ea;pertise of Assigned Staff

Mo, : Areas of expertise

1 :Chlef adV1sor

_ 2 AI in general and expert system construction support
' tools
3 Expert systems and expert system construction support
. tools .
4 EWS 1n general and expert sysLem construction support
1 tools _

5 'Expert system shells for EWS and expert system
" construction support tools
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, MINUTES OF MEETING _
BETWEEN THE JAPANESE PRELIMINARY SURVEY TEAM
- AND THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE REPUBLIC OF SINGAPORE
ON THE TECHNICAL COOPERATION FOR THE PROJECT
ON JAPAN SINGAPORE Al CENTRE

The Japanese Preltmmary Survey Team (heremafter referred to as “the Team”)
'organlfzed by the Japan International Cooperatlon ‘Agency (hereinafter referred to as
"JICA"). and headed by Mr. Teppei | Kuroda, Director, Data Processing and Service
_ Ofﬂce Data Processmg Administration Division, Minister's Secretardat, MITI visited the

' Repubhc of Slngapore from 20 February to 24 February, 1989, for the purpose of
clanfymg the outline and background of the Smgaporean proposal as well ds studying
the feas;blllty of the Japanese Project-type Technical Coaperation for the Pro;ect on
Japan- Srngapore Al Centre. During its stay.in Smgapore the Team had a series of
discussions to exchange views on the Pro;ect with the officials of the National
Computer Board, Ministry of Finance (heremaﬂer referred to as *NCB"), and also made
a field survey to the proposed pro;ect site and the relevant facilities.

" As aresult of the discussions, both parlies reached understandmgs concermning the
f-maﬂers referred to in the document attached herewith.

Singapore, 24 February, 1989

Jadudp

I Sunoalae

| Mr Teppei _ Mrs. Chin Tahn Jdo
Leader, - = Leader,
Preliminary Surve Team NCB Al Team,
Japan lntgnatlongl National Computer Boa_rd,
- Cooperation Agency, MInIStI’){ of quance,
Japan Republic of Singapore
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Mr Teppe: Kuroda el o
Director, Data’ Prooessrng and Service Otfice -
Data Processing. Admrmetratron ‘Division,
Minister's Secretariat, .

MITI

-Mr Hrroshx Masakr SR o

Assistant Chief, Technology Sectlon

Electronics Policy Division, c

' Machinery and lnformatron Industnes Bureau
_MITI ' E

Mr Takashr Ich;kawa _
General Manager Al Promotron Center ‘
Japan | tnformat:on Prooessrng Development Center '

Mr Munetake Tanaka Ay - - :
Assistant General Manager Computer Educauon Davrsron
Center of International Cooperation far Computerization -

Mr Katsuml Enan

- Staff, Technical Cooperatron Division,
Mining and Industrial Development Cooperation Department.
JICA

NCB Al Team

Mrs Chin Tahn Joo S
Member, NCB Management Commrttee :

- and-
Deputy Drrector Information Technoiogy Institute

Mr Edmund Tham
Deputy Direotor Induetry Development Depertment

Mr Foong Tze Foon
Deputy Drrector IT Manpower Department

Mr Lim Joo Hong

Manager, Knowledge Systems Laboratory SR - ' :
tnformatron Technology lnstrtute L _ . .
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The discussion began with a-presentation by NCB of their praposal for the setling up
of the Japan-Singapore Al Centre (herelnafter referred to as “the Centre” ) with
Japanese assistance. The objective of the Centre proposed by NCB was to provide
an environment for the development of Expert Systems applications, training of
skilled engineers and the development of software engineering tools to help in
Expert System development.

The Team's Counter-Proposal

The Team explained the procedure for the Project-type Technical Cooperation. NCB
understood this pragedure, The Team then presented their counter-proposal for the
establishment of the Centre. This proposal emphasised the role of the Centre as a
“training centre. The Team explained that recruitment ot experts in Japan to help in
development of prototype Expert Systems would be difficult.

NCB's Response

NCB commended the:Team for its excellent counter-proposal and welcomed
Japanese assistance in setting up such a training centre. NCB views the
incorporation of prototype devélopment expertise as important. This will prepare the
Centre to evolve into a key component of the centre of excellence in Al development
in Singapore. NCB therefore suggested the Team consider including Expert System -
development in the later part of the period of technical cooperation. '

Conglusion

In 'vie_v.v_ of t.h.é'Cbu’nft’er—p'rbp'osal'suggested:by the Team and the feedback from NCB
about the counter-proposal, both sides agreed that time was needed for each side to
study the proposals further. Both sides agreed to exchange views as soon as
possible through the Singapore office of JICA.

The following pagels sumfﬁarisé the tentative agreememé reached by both sides and
also requests made by NCB.
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1. Name of the F’t’Oj

PrOJect type Techmcat Cooperetlon on Japan Srngepore AI Centre (herelnafter
referred to as. “the PrOJeot ) ' x : .

2. Implementatton Agency of the Protect
National Computer Board.of_ Mrnlstry of Finance.

3. Duratron of the Prorect

The duratron of the techmcat cooperetton by the Government of Jepan would be
five (5) years from the date agreed by both: srdes rn the Ftecord of Drsoussrons

{RD).
4. Srte of the Prorect

The Team vrsrted the srte of the Centre for lntormatton Technology (CtNTE:CH) o
Building, that is currently being constructed By the Jurong Town Corporatton (JTC) .
in the Science Park,as'a probable site.for the Centre. Canstruction work on )
CtNTECH il Burtdmg is expected to be completed by August 1990

5. Brief Outtrne ot the Centre
The Centre -wrll be op_erated on the following guidelines:
1) Objectrve

Both srdes agreed thet the Centre will help in transfernng technology related o
to Expert Systems -based Al from Japan to Singapore. It will do this by training -
local engineers in Expert Systems-based Alto a technicallevel sufficientto
altow them to construct and maintain Expert Systems in Slngapore

NCB also suggested that the Centre should consrder engagrng in some
development of prototype Expert Systems later during the period of'

- cooperation, once the critical mass of englneers capable of building such
systems has been burlt up '

2) Function and Acttwttes

In orderto meet the tratnmg objecttve of the Centre the fol!owmg tratmng
courses will be conducted .

a) Expert System Deve[opment Applred Workshop L :
- b} _Expert Systems for Business Professionals. S B
c) Overview of Al for information Systems Managers : S '
d) Expert Systems Ftesearch N R
e The contents of these courses is shown in Annex A, ﬁ J_Q/‘/‘
. N v
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NGB also requested that the Team consider It it might be possible for the

Japaniese experts In the Centre to advise their Singaporean counterparts on

_project management and design issues during the phase when the Centre

also engages In prototype development. The actual work of building the

prototype would bé done by trainees under the supervision of the
Singaporean counterparts. SRR A

'Of'ganizat'ién

The orQ'arﬁi_za_tion chart of the Centre is shown in Annex B,

6. B'rjef‘OLitli'n_e' ofthe Project

~ NCB requiested the projéct-type technical cooperation which consists of dispatch
of Japanese experts, provision of equipment {o the Centre and acceptance of the
Singaporean counterpart personnel for training in Japaa.

1)

2)

‘Objective

The objsctive of the Project is 16 transfer appropriate technology to the

‘Singaporean counterpart in the field of Expert Systems-based Al technology
50 as to enable them 1o carry out the activities of the Centre.

Scope of the technical coope ration
a) the ,ﬁg_é_idS' of teéhn_dlogy ifahsfer

The appfo"pfiété'tééh'hﬁélbgy transfer to the Singaporean counterpart will
- befor the following fields :

'Expert Systems construction techniques.
*Use of Japan-supplied hardware and software for the above.
Latest technical trends in Expert Systems-based Al.

b} Dispatch p_l'an' of Japanese experts

Japanese experts will be required to fill the following roles:

Chief Advisor; U

. Expert In.Al'in general and Expent System construction support tools;
Expert in Expert Systems and Expert System construction support tools;
Expert in EWS in general and Expert System ¢onstruction support toals;
Expert in Expert System shells for EWS and Expert System construction
supporttools; .
JICA Coordinator.

O:therr sRiIIs (equi.r_'e'd include prOjéct management and design of Expert

Systems.



Other Japanese experts will be needed for ehortﬂterm asstgnments (about
2 weeks Jong) during which they wnt conduct semmars and etter
_spec:attsed consuttatton : D e .

NCB requested that tf the NCB prcposal tc tncorpcrate prototype o
developrent work during-the. later phase ofthe’ Projectis, accepted scrne

~ of the Japanese experts will also-need extensive project management.
skills and Expert System develcpment expenence :

c) Tratnrng plan of the Stngaporean counterpart personnet in Japan :

Before: the maugurattcn of the Centre the Smgapcre staff tht undergc |
training in Japan. On'their return, these staff will form the core group of the
staff that will operate the Centre .

in addttrcn atter the estabtrshment cf the Centre turthertrammg wrtt be
provrded in Japan to the Smgapcre staff tc upgrade therr skrtls '

In view of the requrrement fcr practrca[ expertence on the part cf the

- Singaporean counterparts, NCB requested that hands-on experienceto
build practical Expert System projects in the industry be arranged fcrthe
Smgaporean counterparts durmg therr tra:ntng in Japan .

d) _Provrsrcn of equrpment by Japan o

A study will-be carried out later to prcvrde the detaaled specrtrcatron ot the
computer equipment needed. This will be done with the inputs of
Japanese experts. The ccmputer equipment required is likely to mclude
engineering workstations (EWS), local area networks (LAN), Expert

. _System shetts computer languagee and technlcal manuats

NCB also requested that 30% of the budget for hardware and software be
set aside for the: acqursmcn of new hardware or software during the later.-
‘stage of thé Project. This Is to ensure that the Centre will be equrpped with
state-of-the-art hardware and sottware thrcugheut the entire penod of
cooperation.

Educatronat equrpment in the form cf VCRS and mcnrtcr TVS wrtt alsobe

provided,

The tentative irnp_lem_entation_ptan_ of the Prpiec_t_is shown in Anne'k”C. |
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ANNEX A Course Quilines
- Expert System Development Applied 'WOrkshob |

To enable high-level system engineers to master the techniques
requir_ed of.knowled_ge engineers, this course wili provide study and
training based on hands-on workshops.in which expert systems
actually are developed. These workshops will cover such topics as
the expert system development process, system evaluation
techniques, and so on.

In addition, to provide information related to expert system-based Al
- techniques, lectures will be presented together with hands-on
' 'Worksho'ps,_covering such topics as an averview of Al, an overview of
- expert systems, languages used for Al, and so on.

The principal objeét of the study and training is to provide practical
experience through hands-on workshops. '

- Expert Systems for Business Professionals

“To expand the practical application of expert systems to a wide range
of industries, this course will provide business people having
- professional experience in various fields with an overview of Aj
~(including expert systems), teach them analysis and-design methods
applied to expert systems, and, through hands-on expert system
- development workshops, enable them to understand how 1o
- . Incorporate their own skills-and experience in expert systems.

Over\'fievw of Al for Information Prbcessing System Managers

To accelerate the speed of expert system-based Al technology to the
field of information processing, this course will provide information
processing system managers with general knowledge about Al
(including expert systems) and information about installation
- requirements to enable them to make informed decisions as to
- whether expert systems can be applied in their own business.

Expert Systems Research

To further improve the technical ability of trainees who have gained

actual experience in business situations after completing the course
entitled, "Expert System Development Applied Workshop” described
‘above in Annex A, this course will familiarize trainees with the latest
technical trends and provide them with skills that will enable them to
play leading roles in the development of expert systems.
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ANNEX B: - Qrganisation of the Centre.

Al Centre Management Gouncil

| Chief Advisor |
(frqm_dapan) |

| ".Difeﬂ(_),f or

| JICA
Coordinator

Experts | [Asst. Director] | Heads

TRAUSTY

| Liaison

|(from Japan)| | (Admin) |

Administrators/| | Clerical Staff
Technicians | T
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ANNEX C:

Activity st ond | 3rd 4th 5th |
| | year year | year year year
Overall planning Prepara- Inéug'u_ration of center and
. L tion implementation of training

period | course
4| N\ e .
: Estabhsh
ment
(1) Equipment Contract| ,Preparation
{computers,etc.) /. /Start of operation
: ]
: Delivery
(2) Dlspatch of - '

_ Japanese experts
O, Long-term
- experts

* Chaefadwsor
(1 person) -
»  Goordinator
(1 person) s
~« Experts
- (4 persons) -
@) Short-term
experts :
* Spegialists At Wit wiehi tdedellel wiei el ®
(3) Tra:nmg courses
@ Expert system
development - .
.applied workshop

@ Expert systems <4 S
@ Al ovpr\new @ -
@ Exper’c system S W

" research
(4) Training of .

instructors in Japan
@ nitial training B
@ Upgrading, training 4 b P

s
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