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PROPOSAL FOR THE ESTABLISHMEN’I‘ OF A O
JAPAN- SINGAPORE ARTIFICIAL INTELLIGENCE (AI) C_EN'I‘RE

Thls papcr traces. the dcvclopmcnt of mfonnatxon tcc:hnology in
Smgaporc Tooks at Slno'apoms efforts in dcvclopmg AI and"-- ]
Expcrt Systcms capablhty, explams why this technology 1s o
portant to us, and rcqucsts for assxstance from the Japanese:
Government to help Smgaporc set ‘up an Artificial Intclhge:ncc'-
Centre. The objective of Lhc AI Ccntrc is to hclp Smcraporc
a\,qmrcs knowhow in cxphn svstems dcvclopment and in thc'
process, train up a core group of expcrt__sy_stcm .p_rofess_xonais to

contribute to the economic development of the country.
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1. INTRODUCTION

1.1 Over the last two to three decades, Japan has grown at a phenomenal pace, both
cconormca]ly and technologically, to reach its present stams of being one of the world leaders in
;many fields of technology dcvciopm nt. It 'has become a major economic power. In the
proccss it has also become a maode] for development for. rnany of the Asian countries that are
now in thc stage of de eveloping into newly industralised countries.

12 Sing'apo_fc-has benefited in many ways through our association and friendly relations with
Japan. The high level of investroent-from Japanese companiés in Singapore has contributed very
sig‘niﬁcandy to our industrialisation and economic development. Many of ou.r workers and
engineers have benefited from the technology transfer that has flowed from J apas. Technical
co-operation pro _]CC'(S such as the J apan-Singapore Technical Institute and the J: apan- Smgaporc
Institute of Softvrare Technology has enabled Singapore to increase the pool of Smgaporc

professionals equipped with skills in new technology areas such as computer software and
manufacturing-automation, '

1.3 The Singaporc vacmcnt's'_focus in economic development has moved towards the
developrnent of the services -industi'y'as a major contributor to our economic groth‘ in the future,
Thé computer software and services industry is one of the industry sectors identifizd for prierity
development.- The worldwide information tcchnolorry, or I'T, market is growing rapicﬁy The
worldwide rcvcnuc of the IT mdustry was USS$530 billion in 1984, and is projecied to grow by
more than 10% annually to exceed US3$1,000 billion in the carly 1990s.

1.4 The bencfits of information technology 10 a developing country like Singapore are Sbvi‘ous
and many. As a business tool, it can greatly contribute to the improvcm’m of fnany aspects of
n‘.nufackurmg and busmcss operations. Singapore is a small and compact nation state whose
cconomic survival dcpcnds greatly on our ability to maintain our competitive edge through the
_ 'cxplloiiation of technology and our few natural advantages. The population of Singapore is
limited, so the utilisation of IT and automnation offers us the opportuniry to maximise the potential
of 2.6 million people to drive Singapore into our next stage of development, J apan has shown
that the propér and cffective utilisation of IT can lead the country to greater economic wealth,
culrminating i ].I_l’_a.r:l mprovcd stundard of living for the pzople of the country. There is a great deal
that we can leam from Japan. |
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1.5 One major technology that has &1’& potential to contribute to cnhéncing' the @fodﬁtti?ity and

ffccuvcncss of our workforce is a.mﬁmal mtclhgcncc(Al), or to be more prccmc, the utlhsanon
of &xpcrt systems. Expert’ Systcms is a branch of Al, whosc dcw:lopmcnt is bccommg very
widespread in the advance countries; including U.S. and Japan. Major computcr vcndors as
well as large computcr users such as banks, manufacrumrs trachncr and ﬂnanc:c comparies are
: dcvclopmg, or ahcady have dcvcloPcd ¢xp-rt systerts, The use of such c:xpcrt systems are
helping the industries in these developed counmcs maxmnsc the use of the human knowledge to

improve their business and manufacturing operations.

1.6 Singa'porc has reached a stage where we already have a pool . of trained computer.
professionals numbcrmg more than 7000. We have. Icachcd our target in manpowcr '
development ahead of schcdulc since we started our ICI'HJIUIIV programrnc in 1981. The focus. of |
the Govermnment has now shifted from ' quanuw to quahty Wc would like to cqmp otir
professionals with sPccxahscd skills in key tcchnology areas such as AT 'Ihe: focus-is now on
manpower SpeCIahsathH as statcd by DrTay Eng Soon Minister of State for Education and
Chairman, Committee on Nanonal Computcnsanon duning the Opening of the 101h International
Conference on Software Englnecnng n Smgaporf; on 13 April 88:

"We are now at an impc;naﬁt crossroad Previous c:ffdrté'havc éné"ufcd sufﬁci&nt _
numbers of so called IT gcneral pracnnonc:rs people wc]l versed i m managmg,
designing, writing and mamtammg apphcauon software. Thc du‘cctlon of the
software industry in the fgtur_c_: is Iowards high v_alu_; addcd export-oricntation,
suppof_tcﬂ by a'Strqng'R&D capabxhty,and high 'qualiry'zéc}mjcal s}:rviiccs,_-'rhis o
means that there is a need to shift from a quaniniative pha_sc to a qualitative phase.

especially in manpower training and development for the future.”.
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2. IT 'DEVELOPMENT N SINGAPORE

2.1 Smgaporc s IT dc\rclopmcnt really began to take off in the early 19803, when the
' Govcmmcnt set up a ‘high-level. Committée on National Computcnsanon {CNC) to lay the
_foundauon for the promotion of IT in Singapore. One of the major recommendations of the
: CNC was the cstabmhmcnt of the National Computer Board (NCB) in 1981, with the objective
of Icadmg the cotntry forward in the developrmient and utilisation of Information Technology.
Computcr manpower training prograrmes were mmatcd to produce the IT professionals
ncccssary for the country. The Japanese Govemment played an unportant role in assisting
Singapore in our manpower development efforts thiough the parmership programme to establish
the Japan- vaaporc Institate of Software Technology. This has been a very successful project,
which is producmcr a constant supply of trained- computer professionals every year for the
mdustry, togcthcr wuh our universities and othcr spccmllscd trammg institates,

2.2' The NCB also embarked on a major programme to commputerise the whole Government civil
service. The computerisation efforts in the public sector undertakén by the NCB help to set an
cxample to the private sector th at cofnpmcrs' and automation are beneficial to us as a whole.
Since then, the utilisation of T has spread into- all sectars of the economy, such as in finance and
banking, commeérce, manufacturing, communications and many other applications arca;s.
Through the widespread use of IT in our ecoriomy, Singapore also hopes that we could develop
a strong 2nd viable IT industry to prov;dc ¢00d IT and software products and services to our
mdusmcs as well as for thc regional markets,

23 The National Information Technology Plan

' The National IT Plan was formulated in 1986 as a strategic framework for our overall

development of information technology in Singapore, It has seven major building blocks as
follows: :

* building up 2 strong IT INDUSTRY

* encouraging widespread IT APPL_TCATION in all economic sectors

* developing excellent INFORMATION COMMUNICATION INFRASTRUCURE

* producing high quality IT MANPOWER _

* developing a CLIMATE FOR CREATTVITY AND ENTREPRENEURSHIP

* promating a supportive IT CULTURE :

* forging close CO-ORDINATION AND COLLABORATION with all relevant

" agéncics in the government and private sector to achieve common goals
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2.4 Under the National IT Plan, IT has been dcﬁncd as a ncw bloodlmc for: thc vaaporc :
economy - to be the answer fora strong and compcunvc cconomy capable of hwh productwny

performance. Artificial I.ntclhgcncc has becu identified:as a key tcchnology for Smgaporc o
develop and cxploxt The National IT Plan says the followmcr about AI '

"In Arﬁfcwl Infeihgence (AI), the tecknology is begmmng 1o be used in .
commercial . applications and is one of the ‘major growt}z sectors . in IT.
In time to come, Al will 'become rhg main stream.of seftware
development  in that . m_’a&t__ software will exhibit . some forms of
human-iike reas'ani'ng capability. The main 'factor limiting .the growth- of
Al apphcrmons is the worldmde s}zorz‘age of Al trained manpower In
~view of the ttemendaus “scope for application’ and the great demand Sfor
Al-based sofhpare in the international markefplace; it is crucml for us to
build up a pool -of prafesswnafs competent in the use _of this
under-exploited technology.' C S o

2: 5 Smgaporc is now lcammo and cxp‘-nmcnnng with Expf:n Systcms de vclopmcnt Thc major
inhibiting factor is stilt the. lack of the nescessary skills and cxp-ncnccd rnanpowcr to help us’
transiate human knowledge into computcr systems. As the pf-nctmnon of IT i 1nto all sectors of
the cconomy become more and more w1dc5prcad, we see the demand for expert systems to hclp
us in our opcrauons and dccmxon-makmg g-mwmg }nghcr and iughcr The' need to inculcate
cxpcrt systems knowhow into our computer professionals, to create this specnahsed pool of

expertise, is one of the pn:ssmg problcms that Singapore is facing today.
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3. AL AND-EXPERT SYSTEMS DEVELOPMENT IN SINGAPORE -

3.1 Expert system, a branch of artficial irtelligence, is rapidly gaining pfonﬁncﬁcc in the IT
mdustry Tradmonally, pomputcrs are used 10 store and manipulate data and information. Expert
systcms now allow computcrs to contam and proccss human knowlcdgc With expert systcms

grchy cnhanccd thc powcr of thc computcr ExPcrt systcms technology makes cormnputer
sofrwarc morc powerful and easier to use, lcadmg to swmﬁcant umprovements in industrial and
_ busmcss proccsscs '

3.2 In J apan Eumpc and the USA, cxp-“rt systems have been wxdcly applicd In many sectors
of the mdustry In Japan alone, it is estimated that a few hundred applications are already in
B opcranons The figure adds up to more than a thousand if those under development are counted.

Ho\m:vcr 1in Singapore and the suxroundmg region, the potential of expert systems are largely
' untapped '

3 3 In Smgaporc expert systcm dcvclopmcm stam:d n 1984, However, activities have been
_'lm‘utcd to only a few very small groups (total numbc:r of rcsca_rChch is about 30) in the National
Computcr Board the Muustry of Defence and the universitics. In the Singzpore industry, expernt
- system dcvclopmcm is still in the mfancy stage, with activities limited almost entirely to learning,
expcrimentation and prototypc development. The mdustry is sti]l far away from having the

capablhry to build opzrauonal systemns. Development of cxpcrt system applications in Singapore
: has bccn siow duc to three reasons:

a. .éhonagc of trained kn%)»vlcdgc system professionals;

b. L.nfamdmnry wnh expen systems discourages the potential users in the local industry 10
‘ cxpcnmcnt with tcchnolorf)

c. hlgh tcchnology entry costs (including the training costs).

3.4 Realising this, the National Computer Board (NCB) and the Institute of Systems Scicnce
(ISS) set up a fciv project teams with Lhc local indusiry to carmry out cxpcrifnmlé in expert
systems. Howcvcr with limited resoiirces and a shortage of experienced expent sy stem experts,
these are small scale prototype developments. It is clear that Singapore has a long way to go
before its industry has the capability to widely apply expert systems technology. NCB and the
1SS, ivith their current resource limitations and shoriage of technological expertise, will not be

able to train all the cxpcn systcm professionals required by the Smgaporc IT industry.
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4. WHY ARE Al AND EXPERT SYSTEMS IMPORTAN'I TO
SINGAPORE o

4.1 Al has bccn xdcrmﬁcd und‘-r the Smcapom Nanonal Informanon t*chnology (IT ) Plan as a
key tcchnology Smgqporc has 4 small populauon Wxth a dcchmng blrth rate, the slow growm"
of the work force wﬂl Jirit the growth of the mdustxy Thc produc’uwl‘y of thc work:forcc has to
be mcrcascd substanua]ly for Smuaporc to achieve the dcsucd anmual growth i in GDP. Thls was
stated by the Munstcr of Trade and Industry, Brig-Gen Lee Hsu:n Loong in Fcbruary 1988 N

" Since the worlq‘orce s expecred to grow at about 1% a “year, producnwty will _
have to :ncrease by some 605 berween now cmd 1999 10 ach:eve the GDP_
target.... F. or the economy Io achieve a lorig-terim arinual grmwh rate of between 4" _
and 6 per cent, the wor]g’orc:e nust be able to adapr quzckly to changmg economxc S
cona'mon.r ‘

4.2 Al orexpernt systcms mPMCular can help in optnm_smg Smgaporc s limited manpowcr
rcsourccs Incorporauon of cxpcxt systcms enhances the cffcctwcncss of automauon and
contributes to .the greater producu\rlty m:dcd By domg so cxpcrt systcms can contnbutc
towards hclpmn the mdustxy to maintain its compctmvcncss Examplcs of sectors in Lhc

Smgap_ore, economy that have good pot_enuJ application areas for expert systems _mcludc

a Thé'M:i‘nufa'cmﬁhgiSe'cto:‘- - The rr'ianufa'clturhi’g'éc’ctor'contfiljixtés 22% o'f'ﬂ-nc'_
GDP. Tt will ‘continie to bc a cruc:al sector in fuelmg the economic growth of |
Smgaporc ini the futare. Cum:ntly manufacmnng (mcludmc dcsnrn) is the sector where
expert systern application dcvclopmcnt is the most active in Japan, Europc and the
USA. Itis v.jdcl) belizved that this is the area where expert systems are cbtaining the
greatest amount of paybacL More’ than 40% of the expert systcms dc:vclopcd in a
Japanese company-are presumed to be apphcd m the manufacnmng and dcs;gn arca
(sec Figure 4.1). This is a proven tcchnology In Smoaporc the appllcauon of expert

systems technology can definitely help in improving the cfficmncy of op’-ratmns of
manufacruring companies.
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‘Examples of 'Ex'pf;rf Sj'stem Applications
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Design Maintenznce - Planning ers
Figure 4.1

b. The Financial Secior -- Singapore is developing into an important financial
eentre in this part of the world. There are more than 200 banks and financial institutes
in Smgapon: offcnng a wide range of financial services such as bond and comimodity
trading, foreign cxchangc, gold and futures trading, ¢tc. There are numerous potential
app_ljcati.ons that will help to improve the efficiency of decision making and operation in

this scctor. Potential application areas include anditing, investment, insurance, etc.
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44 Atthe present moment, there is no cemra.!ised institution that iy focusing, either totaﬂy or
43 A primary funct:on. o apphcd Al research. The effaons pnt 1n now are frngmented and
short-term,

- 4,5 AI Is going to be 2 :cchnology that wm cut Across many appncations and dssciphms. ’I'nat
ls why many organisations and tralning msntutions are beglﬁnlng to cxplore and expcmmm with |
expert systems development, The Al Centre that is being proposed by the Natlona! Computer
Board will do miuch more than ¢xperimcntmg. aa it will undcmke uppliad resemb and

: develapment in Al, 83 well as provide the practieal expentncc i expen aynem devalopmem fm‘
the newly tralned S:nowicdge engineers, Ou: alm is to make this centre thc: focal polnt for Al for :
Singaporc m the fumre, :

4.6 The retevance of so'faware engim‘ermg to Arﬂﬂciai xntemgengef "

Software englnccnng refers to the establishmem and use of sound cngmcenng pri.nciples md_ .
good management pzactice, and the dcvelopmcnt. sclec%icn and sppncatlon of 100ls and mithods
in ordet to improve softwire producdvity and qualiry. Softwars snglnesrng ¢ can help hnprove the
estimation of software pro}ec& resource requi:emama manage complaxity. ease documa-mltian
mka ald testing arid {ncrcaac soﬁwm component reuubllty -

47 ‘These Boﬁwam eng!neermg prlnc:pics and tzchn.lquea are xlso lmportlnt to gxpcn systcms _
deveiopmert At the proposad Al C‘znu‘e itis hnportmt that good aoftwm engineering I3 put -
Into practics, 50 that expert systems dov e‘lcpmant is done efﬂc{enﬁy snd the sesults ar of good
quality. This will ensure that the expcrt Bystern pxofess{onﬂs h;ve the awaretiess and capability
to apply such pxmcrplcs and technlques, and will carry them with them to the industry when they
leave the Centre, In the long run, this will contribute signlﬂcmtly to aoftwa.re productiv!ty and
quality in Smgapore
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4'.3 AI Miﬂ;’iawér- requirement -ln Singsporc 3

According toa sumy conductcd by the National Computer Board in 1987 there will be 4 atcady'
inérease In demand for Al professionals over the next few. -yeass, Followlng & conservative
estimation, by 1992, the Slngaporc industey will require 450 Al professionals, With time, some
 goftware englneers from the Natlonal Computer Board and tha Ingtitute of Systems Science will
glin some knowlcdge and experience in expert system dcvciopmem. Howcvar, If & concerted
- effort to train Al professionals Is not put in place, there will be & severe shcmge of Al
professicnals in thc, Smgapore Industry (Rlgute 4.2),

| Al Manpower Development

- & o, of | | o . 7 " 0.0l Al profentlonsls
ool AL ' e prodnd by
s00 professlonals : A - NCB mdlS3

1 . _A480

. . S L SN aeannot

o S 0] Al profeinh
Projected Al profstiond! requrecent o

1 S
2004 <«
toor / s

L u'r j
72 b Yest
INETE | -
-~ Oirrent 8o, of Al professionaly

: Figure 4.1
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5 WHAI CAN SINGAPORE LEARN PROM JAPAN IN AX AND
EXPERT SYSTEMS‘?

5’.1 AI‘dejve'fiqpmem in Japan

AL systcms have bccn cxtcmwcly dcvclopcd in many Iapancsc mdusmes sinice 1980 'By now,
the use of cxpcrt systcms in Japan is already very mdcsprcad For cxamplc in rwo major '
Japanese: computcr companies alone, morc than 800 cxpcx‘t systems apphcatlons are mthcr in

opcranon or undcr davclopmcm

5.2 In asurvey conducted by the Institute for New Generation Cofnputcr Technology (ICOT)
- Japan Information Processing Development Ccntrc (I[PDEC) AT Centre in 1986, out of 203
~Japanese corapanics, more than half (1 11) had either de vclopcd cxpcrt system apphcauons or had
on-going dcvclopmcnts Judging from the rapid dcvelopmcm of etpcrt systems in Japan ciurmv
the two ycars since t}us su.rvcy, it can be cxp#ctcd that the propomon of compamcs mvolvcd in
dcvclopmrr and usmg cxpcrt systr_:m.s would be much Jarger. o

5.3 The same ICOT-JIPDEC survey also shows that cxpcrt systcms have been’ apphed to

‘many sectors of the J apancse cconomy In the survey, 39% of the expert systcms are carried-out .
by manufacturing compamcs , 27% by softwarc or service ‘companies and 11% by f:"mancml_
institutions. The areas most bcncﬂtcd from’ thc apphcanon of cxpcrt systemns technology include
design ‘and manufacmnng, softwam dcvclopmem support cqmpmcnt and plant fmlurc

diagnoses, forccast and dccmxommakmg suppon in the financial an:a etc.

5.4 In additjon, dcvcldpmcnt'éf Alin] ap.;'n received strong research and development backing
from the govemment and the mdusm Thﬂ mtcns" rcscarch and dnvclopmcnt efforts in.the
various corporatc research laboraron ¢s and projects such as the Fifth Gﬁntrat;on Compmcr

System Project will ensure t.hat Japan commucs to stay in the forefront of Al dcvclopmcm
worldwxdc o ‘

5.5 Itis clear that Japan has made !r‘éni‘c-h.dous progress in Al aé#élbpmént and this is one o:f
the high growth tcchnoloo'y scctors for the J apanese. 1T mdusn}f at present. The la:gc numb»r of
practical cxpert systems in the Iapancsc industry show- that expert systems in Yapan have -
emerged from the research laboratory and have machcd the stagc of widespread practical use.
The penetration of expert systemns into the many sectors of the Japancsc mdustry and business

- world is a sign of maturity and the lcvcl of SOPhlSIlC&thﬂ reached by Japan in exploiting this
tcchnology
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5.6 Technology gap between Japan and Singapore in expert systems.
deve[opment

Thc cxp"ncncc of Iapan the USA and Europc in dcvclopmg cxpert systems tcchnciogy shows

that bcforc the technology can be applied widely in the industry, 2 new entrant to the tcchnology
has to go through the foﬂowmv sieps: ‘

a. I_cam and farniliarise with the technology,
b Develop apphcauon prototypcs
. ¢.. Develop a number of practical systems, and finally, .
d. Apply the technology widely in the industry. (Figure 5.1)
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5.7 Asfaras "ci{pcrf syétc';ms art: concerried, the 't-cchnélo"gy' gap béméér‘i Japan'and § iﬁg'ap'brc
is abig one.J apan has built many practlcal systems and cxpert systems are. bcmg apphcd Wwidely
in the J apancsc mdustry, whercas Smgaporc is still somcwhcrc bﬁtwecn thc 1mt1al stages of
learming, fmmhansanon and protorypc dcvclopmcnt This. gap wﬂl contmuc to widen as thc
dcvclopmcnt of CVpcrt systera apphcanons in Japan receives strong support by intense rcscarch -
efforts both i in the govcmmcnt and the private: sectors, Researéh cEforts such as these do not exist

in Smgapom

58 In addltlon, Smgaporc can Icam softwarc cngmccnng ﬁ‘om J apan and apply it to cxpcrt
systems development. Intensive J apanese software engmccnng cfforts suc:h as the E Project will
develop many techniques and software taols which the AT Centre can adapt and usc to 1nc:rca_sc

the producnvmy and quahty of expert systcm dcvclopmcnt_

59 In conclus:on there is much that Smgaporc can learn from Jz apan m orch to acc:lcratc the
application of ¢xpert systems in thc Smgaporc mdusny

5.10 Tomcs rclatcd to expert systcms which Smaaporc can learn from Japan mclud— the
foHowmg ' '

-a. Use and understandmg of Japanese Al hardware and software - At the Al
Ccntrc ‘the staff and trainges: can lcam to dcvclop cxpcr{ systcms usmg J apanese
| computcr ha.rdwarc and sofm are. “The hardware to be used. may range from pcrsona.l
computcrs c:ngu‘zf;c:ru'u‘r worLstatmns to. mamframcs Sofrware ma:,r include Japanese

operating systems, cxan systcm building tools and sofrware c'lgm-cnnﬂ' tools such a2
2 tools

b. Japanese expext svstems tachmques and expert systems deveIOpment
methodelogy —~ Top:cs of interest here mcludc mcthods of acqumng knowled ge from

expents, representing this knowledge in the computcr mtcgratmg txpcrt systcm.s w1th
convcntxonal sofrware, ctc.

c. Japancse software enomeermg icchmques and ioois as apphed to e\peri'

systems development - Iapan 5 c\unsn € cxpcrtlsc m softwa.rc cngmccnno

techniques and the vanous sofrwa.rc cngmccrmg tools (eg. 2. tools) can
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be used here'to ensure that the cxpcn‘. systems are developed efficiently and that the
results are of good quahty Specific topics could mcludc the use of rapid prototyping

tools, testing of expert systems, methods for easing the maintenance of the know]cdgc
bases, ete, '

.Japanese expert systems pro;ect management eXperttse: - Apart from the
technical a,spccts of cxpcrt systems development, it would be of great value to the
- trainee. ifthe J apancse. cxPcn systems project management expertise can be transferred
‘to them, Topics of i mtcre:st include selection of suitable and promising applications,
resource csumatmn , project planning, progrcss momtonng, etc.

. ‘Jap’an"e:s':e: ex'pe'ri'enc'e- in tfansferring' Al into the industry -- Japan has
hundreds of expert Systerns that have reached opcratmnal use in the industry. Japan
wouid have tremendous amount of cxpertise in the transfcmng of expert system
apphcanon into the ividustry. This is something which can only be achieved with
. experience and cannot be learned in an academic environment. Topics of special interest
include the technical 2nd human aspects of integrating expart systems into the users'
operational environment.
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6. AL CENTRE
6.1- _Ro_les-_oi‘ the_'AI_ Ccnt_re_

The Al Centre i xs a major prOJcct of tcchmcal assmtancr provxdcd by Japanto Smgaporr; It
- will fulfil the followmg roles: e
a. speed up Al and cxpcr[' s_yétcms dc‘;cloprhént-__in.S__i.ngép_om,' mdhclp‘fo’tram softwate
engineers }#ho_ar;a capable of building practical expert sy#tem.appiications using sound
software engineering practices for_'_th:: Singép’dﬁ mdustry; L |

b, transfer .Iapancsc Al and- cxpcrt systems tcchnology 1o Smgaporc thus cxpandmg
Smgaporc s Al exposure bcyond Al tcchnology frorn thc Wcst

¢. serve as a shoWéaﬁsc of Japanese AI tcthhqlogy. .

6.2 Si;lgaporc’has benefited much fcofn Japan mrdn'éh projécts-’such as .th'c Japan- Singap‘orc
Technical Insututc and the J apan- Smgaporc Instlmtc’ of Sofrwarc chhnolocry Thcsc two
institates have tramcd many Smgaporc profcssmna}s m the areas of computer software and
manufacturing automation. The AI Centre is du*ctly in line with Singapore's plan to rnove from
training gcncral software skills to sPccmhst software skills. Through the AI Cs snue, Jz apan is
'contnbutmg to vaaporcs cfforts to acmcvc this major ob_)ccuvc Thc Iapan Sm gapore Al
Ccntrt: represents tcchnologmal cooperation between the two countries at a higher plane., |

6.3 Adctivities in the Al Centre
The Al Ccntrc will prowdc an environment for the dcvc}opm\.nt of Al and cxpcrt sysmms

apphcauons Computcr hardware, Al software, spccmhscd maining and tcchmcai gu1dancc will

' be made available to the tramccs 'I'he AT Centre' s activities will conccmratc. in thc following
areas:

a. Deveiopment of expert system prototypes -~ The tramccs will ‘gain pracucal
cxpcncncc in expert system dcvclopmcnt by dcvc]opmg apphcaﬂon proiotypcs under
the guidance of the Japanese cxperts at th~ Al Cenue, Arcas of Bpphcatmn will foc:us on

kcy sectors of the Smgaporc cconomy and on areas where cxpcrt systcrns have been
_ succcssfuly apphcd in J apan. Such areas include:

i. manufacrunng (cg process plannmg, prOdUCHOﬂ scheduling, proccss control,
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product testing, etc.);

. equipment failure diagnoses (eg. ¢lectronic circuits, computer hardware,
chemical process plants, aircraft cngincs, etc.)

) m ﬁndncxal decision making (cg audit planning, insurance underwriting, credit
analysm ctc)

'b..Pra‘cticaI training in AX skills -- These include topics such as expert system
dc?é:ldi::r_ncnt methodology, techniques in modelling knowledge of humnan experts,
trcc-}uﬂ'qm:_s of interfacing expert systems with conventional software, development of
inﬁclﬁgcnt us_cf interfaces, ete, |

..c'..'Dre_?‘cI'opm.ent- of software ehgineering tocls fo aid expert systems

development - Sound software engineering practices should be applied to ensure

high productivity in cxpert system development and good quality results. In the
proccs's; software enginecring tools may be adapted or developed to suit the expert
‘system development in the Centre,

" 6.4 Targets of the Al Centre

The aim is to dcvclop 50 expernt system apphcahons protolypcs in5 years. Over the same 5
- ',-cars the Al Centre will train about 150 expert systems profcssmnals

—136—



6.5 - RESOURCES & I_MPLEMENTAT!ON SCHEDULE:

Activities and Manpower Plan

5 ('93) |

Tolal

42

Schedule : . Year 1 (89) 2 ('90) 3 (91) 4 (92)
A) Actlvittes (No.-of New. Projects) e e e
1 -5/ Engineering Environmient .0 2.2 =8 4 11 -
2 Application Expent Syslem (F‘mlotypa) 0 6 8 12 15 _
Sublotal 0 8 1.0 748 - 49 53
)Manpower (No of Staﬂ) -
‘1 Management ‘ L ' o
Head of Project (from Japan} ' 1 1 LI 1
Director : LA o1 R
Head, Arificial Intelhgence i i 1 1 1
Head, Sortware Engmeenng 101 1 i 1
2 Hasearchars : _ o
Experts, Artificial tntelhgance (fm-nJapan) 4 4 4 4 4
Experts, Soliware Englneenng {trom Japan}- 2.2 2 2 L2
Sanior Ressarchers, Arificial lnlelhgenoe o 2 % 5 6 8
Senlor Researchers, Sottwars Engineering = 0 2 .23 4-
Researchers, Arifical Intelligence .2 6 ‘9 .-12 35
F‘\esaan:hars Sottware Engin’eering o 4 4, 6 B8
-3 Adm:mstrahve Stafirt echmcxans . o R -
~ Assistant Direcitor (Adrnlmsiraiion) 1. 1 S BEEEV B 1
Secrelary 1o Head of Project, I 1 1 1
_Industry Uialson Officer .~ - S A RS N B
System Administrators/Technicians 4 4. 4 4 4
Adminlstrative/Clerical Statl 3 4 4 5 5
C)Trainees (lralned tn that year) 0 18 22 30 38 106
Total Japanese Management Staif and Expent 7.7 7. 7. 7 _
_Total Singdpore Professlonal Stati In Articial Inteligence 5 10 15° 20 24 24
Total Singapore Professlonal Staff In Software Enginesring 1 7 7 10 13 i3,
Total Singapore Management and Professlonal Staff ~ 7 18 23 31  38°
Total Singapore Mantagement, Professional Stalf and Traineers 7 34 45 61 76
TOTAL NRUMBER OF LOCAL PROFESSIONALS TRAINED IN THE FIYE YEARS 143



istyear | 2nd year |'3rd year | 4th year | 5th year

1. :lﬁ-itiél Tra.i'h.ing _in.'Japar.l
, .Bu_iic_ﬁng -I;?_r‘e.pa_ration_ | @
: C.ompuler'lpstaitatioh .. B
. Project \dentification

. Industry Padicipation
Arrangement

R
N

SRS NNz =

. Software Engineéring Tool
Development’

LI S T WY
Far rs !

. Al Application Prototypes SO ISR

Z’.’?

* Numerics denote number of projects

Al Center Master Schedule
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7. As'sxsi'rmc:ﬁ- FROM JAPAN

7.1 Thc followmg are the i m:ms of assistance that Smgaporc would like to request fmm Japan in
the scttmg up of thc Al Ccntm

. 'Com_p__u_ter Hardware
-~ Enginesring Workstations (EWS) x 30

- Main mcmory ' - 16 MB
- CoIour monnor _

e Engincgﬁng Workstations (Extended) x10 ' . ’
- MainMcmory | 24'1\{8
. _CdIOu:lmor__]itor
- Localdisk about 140 MB each

4 Microcomputers x 20

- Main Merory N  2MB
- Colour ﬁ];inilo'r |
- Localbard disk about 60 MB cach
- Hoppy ﬁi&k'dﬁﬁg |

b. Networking

- Necwork hardware (IEEE 802.3) and software to provide facilities equivalent to
4.2/4 3 BSD and NFS.

¢. Shared .cquipment

= Ccr_ztral djsk'storagc about 3,000 MB in total
. I,ascfi)rintCr x4 |
+ High specd line printer x 2
- ‘Dot mawix printer x 4 .

= - 1f2" tape drive with full system back up facilities x 2
. Cartridge tape drive x 10

T CD-ROM storage device
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d. Software

«  EWS operating sys'tgm .

» . Expert system shell :on_thc EWS .

. Expcrt systbtn shell on the microcomputers

«  Software engineering tools on the EWS |

«  Office antomation softwarc on the EWS and the n_n'c':fo&oniputcrﬂ 7
. Lisp '
- Prolog

. c

. Graphic systems’

7 e. Initial supply
+  One year -S.lipply'.()f tape reels, floppy diskettes, print froms, i.nk_ﬂbbohs,
cartridge tapes. | |

f. Documentation / Technical literature

. Technical manuals for all computer hardware and software x 20 sets

g. Educational Equipment

- " VCRx2

- - TVx2

= 35 mmslide projector x 2
e Ovcfhcad slide projector x 2

° Video projector x 2

«  Photocopier x 2

. Video camera x 2

The value of the items (a) 1o (g) is csfirrinied to be about S.0.0 million Yen.
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. h.:_ Experi_s from Japan

Long-term Experts — These are Japanese technical experts who will be attached
 full-time to the AX Centre to assist in its setting up for the first five years.

-~ . Head ofProj:cct : -= 1 person

. . AIExp~ns . ' - Apersons
S Sofrwam Engineering Iixp::ns - 2 persons

_.-_' Short-term Experts — In- additi'on, we would like to request for shori-term
o apanc:s;: specialists to be attached to the AI Centre for short periods, say 2 weeks
at one time, to transfer specialised knowhow in specific fields to the Centre.
“During the 5-year period, we would like to request for §0_man-wecks of .
attachmnent by these shor{-tcr_m. Spccialists..Onc possibility of such attachment

could be as follows :

- Short-term specialists G persons x 2 wecks x 5

= 60 nan-weeks

‘1. Training and atfachment in Japan

> We would hkc to rcqucst for the sponsorship of an jpitial $-month training in
Japan for 4 persons from Singapore, before the starting up of the AT Centre.
These Singaporeans, on their rerurn will form the core group of Al Cenire staff to

2ssist in thc'implcmcntmio.n of the Centre. In addition, we would like to request
for another addirional 60 man-months of training in Japan to provide continued

- upgrading of the staff during the 5-year co-operation period. For example, these
coﬁld be 12-month attachment in I apan for one person per year, for 5 years (5
persons X 12 months = 60 man-months)

- Inidal Training 4 persons x Gmonths
- Upgrading Training 60 man-months
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8. CONCLUSION

8.1 The establishment of the AI Ccntre wﬂl be an 1mportant step for Smcraporc in dcvcloPmcr
an important Cap'lbll_lty, which is AY and cxPcrt systems development tcchnology, that is lacking
in Singapore at the present moment. Through this co-operation programme with the J apanese
‘Govermment, it will demonstrate again the close fclatidnsﬁip between our two countres.

8.2 We believe that with this 'gc'ncrous assistance from J apan the Centre wﬂl one day grow to

become the focus of Artificial Intelligence tcchnology developnént in our country and a'
showplaoc of Japan- Smgaporc technical co-operation, '
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C~3. Buraticn of the Project

-4, Implementation schedule of the Project
(D) SchédUIe for buildihg'préparation

(2) Schediule er man-power and budget allocation by Singapore side

CnsljReQUGStffrom Sinéapbre.side-for the Project
{n Di#pafch of Japanese experts |
(Specific field with team,number,role,qualificqtion,etc.)
(1) Cﬁuntefpart training in Japan
“ (3) -Provi;s_“i'én of machinery,equipment and matef*ia_ls
| _(Specification and quantify)

(4) Others

C-6. Management of the Project
(1) Implementation agency (responsible organization) of Singapore

(2) Steering commitee (organized by Singapore and Japanese side)
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D-1.Useful information-for the smooth impiementation of the Project

# note: Three training corses mentioned beélow are considered to be’

conducted in the Project
(1} Development of Experi syétemIQPrototype

(2) Practical Training of A.l. skill

(3) Development of Software Engineering tools
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