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FROMTHEEiDITOR

Twooilshocksfoilowedbyarisein

thevalueoftheyenmadegoingextreme-

lytoughforJapananditseconomyin

themidandlate1970's.Nowdeclining

internationalcompetitivepowerinthe

coal,shipbuilding,steelandtextilein-

dustries,aslumpinworlddemand,and

therecentimpactofanincreasingly

strongeryenarerapidlydeteriorating

employmentandeconomicconditions

ingeneralinJapan.Manufacturing

industriessuchastheelectricmachinery

andautomobileindustrieshavealways

beenabletoabsorblargepercentages

oftheJapaneseworkforce.However,

eventheseindustriesareexportingless

andputtingmoreemphasisonoverseas

productionschemes,andcannotbe

countedontoprovidemuchintheway

ofemploymentopPortunitiesinfuture.

Onthebrighterside.however,such

hightechnologyfieldsasmicroelectronics,

biotechnology,superconductivityand

newmaterialsarerapidlydevelopinginto

full・scaleindustriesintheirownrights.

Technologicalinnovationsbeingmadein

thesefieldsarealsogivingabigboost

tothegrowthoftheinformationindustry

withitsbasisincomputersandcom・

munlcatlons.

Theadvanceoftheinformationre.

volutionintheseareasishavingan

enormousimpactonexistingtndustries,

rapidlypushingforwardinformatization

programsthroughoutindustryingeneral.

Themanufacturingindustriesinparticular

areswift|yautomatingtheiroperations.

Asaresult,employmentopPortunities

intheprimaryandsecondary'industries

aresteadilydeclining,andunemploy・

mentisexpectedtofinallybecomea

mqjorprobleminJapanaswell.

However,informatizationwillalso

producenewjobopPortunities.Nottoo

longago,JIPDECconductedasurveyfor

theOECDtitled"Microelectronics:lm・

pactonEmployment."Thissurveywas

carriedouttodeterminewhetherornot

therewasanybasisforapprehensions

thattheintroductionofcomputersinto

companieswouldresultinlarge'scale

cutbacksinofficepersonnel.Theresults

ofthatstudVindicatedquitetheop-

posite.Thatis,theintroductionof

COmputerSlntocOrpOrateOperatlons

createddemandfornewEDPpersonnei

withoutgivihgrisetounemployment

problems.Asamatteroffact,wehave

notexperiencedanymajorunemploy・

mentproblemsresultingfromtheuseof

computersinbusinesstodate.

Moreover,theprogressoftheinforma－

`
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tionrevolutionisrequiringthatcom-

paniesexpandtheintangibleaspectsof

theiroperations,suchasinformation,

technologyanddesign.Atthesametime,

itisalsoinfluencingPersonalconsump-

tiontrendsawayfrommaterialproducts

toservices,whichinturnisgivingriseto

aneedformorediverse,advancedtypes

ofservices.|notherwords,informatiza'

tionismakingtheeconomymoreservice

oriented.Asautomationandartificial

intelligence{Al}technologycontinue

toprogressinfuture,thetimeworkers

spendonthejobwillsteadilydeclineas

theygetmoreandmoredaysoff.More

freetimeisexpectedtogiverisetomore

interestinleisureactivities,whichinturn,

isseenasgivingabigboosttotheleisure

andservicesindustriesinJapan.

Asnewindustriesspringupandgrow

inthisway,theindustrialstructurewill

graduallychange.Unemploymentin

certainsegmentsofindustryshouldbe

morethancompensatedforbythe

anticipatedshortageofpersonnelinthe

informationindustry.ltisthisprojected

shortageofinformationindustryperson-

nelthatconstitutesthemainthemeof

thiseditionofthe"JapanComputer

Quarterly."

AccordingtoareportontheJapanese

populationtitled"Japan'sFuturePopula-

tionGrowth"compiledbytheMinistry

ofHealthandWelfare'slnstitutefor

PopulationProblems,thetotalJapanese

populationisexpectedtoincreaseatan

annualrateofO.5%between1985and

1993.Thisrateofgrowthisseenas

increasingslightlytoO.6%perannum

fortheperiod1993to2000.However,
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averagelifeexpectancyisalsoexpected

toincrease,resultingintheseniorcitizen

populationgrowingatarateinexcessof

thatofthetotalpopulation.lnother

words,Japanesesocietyisexpectedto

agequiterapidlyinfuture.Morespecifi-

cally,thepercentageofthetotalJapanese

populationaccountedforbypersons60

yearsofageandoverisexpectedto

increasefromthe14.8%recordedin1985

to19%in1993,andthenjumpupto

22.1%by2000.Thatwillmeanthat

oneoutofevery4.5Japanesecitizens

willbe600roverbytheyear2000.The

ratioofolderworkersinthelaborforce

canthusbeexpectedtogrowlargerin

future.

Thesprawlofindustryandthemove

towardamoreserviceorientedeconomy

arechangingtheJapaneseindustrialstruc-

tureandproducinganewemployment

structure.Statisticallyspeaking,the

theorythatnewindustriesshouldbe

abletoabsorbthesurpluslaborcreated

byautomationseemssound.However,

thedemandforthehigh・levelengineers

requiredbythenewknowledge-intensive

industriesinfuturecannotpossiblybe

satisfiedbythesimpletransferofperson-

nelfromotherindustries.Thissituation

isfurthercompoundedbythefactthat

theJapaneseworkforceisagingsorapidly.

Thisproblemwillhavetobegiven

muchthoughtandstudyfanddealtwith

jointlybythepublicandprivatesectors

workingtogether.

lnthiseditionofthe"JapanCom・

puterQuarterlゾ'therefore,wetakeup

thefutureoutlookforJapan'sinforma-

tionindustryfromthestandpointsof
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industryitselfandtheeducationand

trainingofpersonnel.Wealsodiscuss

recenttrendsinthesmail-scalecomputer

market,whichＬisexpectedtohavea

significantimpactonthedevelopmentof

theinformationindustryinfuture.And

finally,wepresentanoverviewofJIP-

DECsapproachtotacklinganumberof

newthemesrelatedtoinformatization.

Wesincerelyhopetheinformation

compiledhereinprovesofinterestand

valuetoourreaders.

YujiYamadori

Director

Research&1nternationalAffairs
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FUTUREOUTLOOK

FOR

JAPAN'SINFORMATIONINDUSTRY

-lnformationlndustryVisionForTheYear2000－

MasayukiMorikawa

ElectronicsPolicyDivision

MachineryandlnformationlndustryBureau

MinistryoflnternationalTradeandlndustry

TheMinistryoflnternationalTrade

andlndustry{MITI)hasbeenpreparing

mid-andlong・termvisions,oroutlooks,

forJapaneseindustryforsometimenow.

Thesevisionsarebasedontheresultsof

researchandsurveysofleadingfigures

fromavarietyoffieldsconcerning

changesintheoverallindustrialstructure,

futuretrendsandthetypesofpolicies

neededtoachievethemostsuitable

industrialstructure.M|Tlhasalsobeen

preparingsimilarvisionsforindividual

industries.Thefirstsuchvisionsforthe

informationindustrywerecompiledback

inthe1960's.Themostrecentofthese

wasputtogetherin1981underthetitle

"1nformatizationandInform
ationln-

dustryVisionforthe1980's!'This

reportwashighlyacclaimedforits

detailedimageofinformatizationin

Japanandthedesignitsetforthfor

achievinganadvancedinformation

society.However,changesintheeco-

nomicandsocialenvironmentsubsequent

tothatreportmadeitnecessarytoonce

againreviewthefuturecourseofthe

informationindustryinJapan.

Toaccomplishthis,MITIinFebruary

1987setupalong・termoutlookworking

groupwithintheBasicPolicySubcom・

mitteeofthelndustrialStructureCouncil

{ISC)'slnformationlndustryCommittee

{YoshihiroFujii,vice・chairmanofthe

SanwaBank,chairsthecommittee.).

Aftermeetingatotalofsixtimes,this

workinggroupcompiledonJune19,

1987areportofitsfindings,entitled

"lnformationlndustryVisionf
orthe

Year2000."Themainpointsbrought

outinthatreportarediscussedherein.

ltshouldbenotedthattheinformation

industryvisionreportdeaiswiththein・

formationindustryinthebroadestsense

oftheword,lumpingthoseindustries

thatsupPortinformatizationintoone

category.Morespecifically,however,the

informationindustrycanbebrokendown

intothefollowingthreemajorsectors:

1}Electronicsindustry-thisisthein甲

dustrythatmanufacturescomputersand

accessorydevicesandequipment;other

electronicdevices;electrontubes;semi・

conductorelements/integratedcircuits;

datacommunicationsequipmentandre・

lateddevices;electricmeasuringinstru・

ments;electricsoundequipment;and

radioandtelevisionreceivers.

2)Telecommunications-thisindustry

JapanComputerQuaterly 4



iscomprisedprimarilyofNipponTele-

graphandTelephoneCorporation{NTT}

andtheKokusaiDenshinDenwaCo.,

Ltd.{KDD},Japan'sdomesticandinter-

nationalTYPeltelecommunications

carriers,respectively.Typelltelecom

serviceswillnotfallintothissectorfor

thetimebeing,beingclassifiedinstead

undertheinformationservicesindustry.

NTT'sdatacommunicationsbusiness

alsofallsintotheinformationservices

industry,butforconveniencesake,is

includedinthetelecommunications

sector.

3}lnformationservicesindustry-this

industryincludesinformationprocessing

services,softwareservicesandinforma-

tlonprovlslonservlces.

Thefuturebutlookfortheinforma-

tionindustryalsoincludesthosenew

industriesexpectedtobebornoutof

theinfluxofoutsideindustriesintothe

informationarena.

1.BACKGROUNDANDPER-

SPECTIVES

Thesteadyprogressbeingmadeinin・

formatizationinJapanisbringingabout

anumberofchangesintheinformation

industry.First,therearethequalitative

changesinthedemandsbeingleviedon

thatindustry;second,therearechanges

stemmingfromtheindustrゾsbecoming

moreinternational;third,therearethe

changesintheroletheinformationin-

dustryisplaYinginreformingthein・

dustrialstructureofJapan:andfourth.

therearethestructuralchangestaking

placeintheinformationindustryitself

asaresultoftheliberalizationoftele-

communicationslawsandthesubsequent

growthofthetelecommunicationservices

.businesshere.

Thesevariouschangesmakeitneces・

sarytoanalyzetheinformationindustry

inJapanfromasemトmacroperspective

inordertoclarifythedirectioninwhich

itisheading.

11.CHANGINGDEMANDS

ANDTHEINFORMATION

lNDUSTRY

Advancesininformatizationaregiving

risetomajorchangesinthedemand

structureoftheinformationindustry.

Thisindustrywillhavetorespondto

thesechangesapPropriately.

1.DemandsExpectedtoPersistin

theFuture

Theinformationindustrywillhaveto

continuetorespondtotheexisting

demandfor1}enhancementofequip・

mentperformanceandreductionofcosts

forinformationprocessing;2}skilled

humanr'esources;3)improvedsoftware

developmenttechniques:and4)more

advanced,diversifiedinformationprocess.

ing.Toaccomplishthis,theindustry

muststriveevenhardertodevelopnew

technologies,totrainmorehighly-sk川ed

humanresources,tomakesoftware

productionmoreefficientandtoadvance

thestateoftheindustryitself.
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2.ChangingDemands

Progressintheindustrialusageof

informationtechniques,theincreased

numbersofdiversifiedusersandthe

penetrationofinformatizationintoevery-

daylifearechangingthedemandsbeing

leviedontheinformationindustry.

Thesechangingdemandsinclude:

(1}arisingdemandtopromoteOSl

andtoprovide"systemsintegration

services"tocopewithincreasedsystem-

atizationandnetworking;

(2}ademandtochangethedivisionof

laborandresponsibilitiesbetweencom-

putermanufacturers,usersandsoftware

producersandtoprovide"professional

services"inordertodealwithincreasing

andexpandingapplicationsofinforma・

tionsystemsbroughtonbythefurther

advanceofinformatizatloninindustry;

{3)anincreaseddemandforeasier・to・

operate,more"user・friendlゾ'systemsto

meetwiththegrowingnumbersofper・

sonalusersofinformationsystemsand

serVlces;

{4}agrowingdemandforstandardized

openinterfacestomakebetteruseof

increasinginformation・relatedassetssuch

assoftwareanddatabases;

{5}anincreasingdemandtoimprove

informationsystemsecuritymeasuresvia

technologydevelopmentandtheuseof

systemsauditingservicestodealwith

thegrowingdependencyoninformation

systemsinJapaneseeconomicandsocial

endeavors;

{6)ademandforimprovedinformation

provisionservicesthatofferelectronic-

library・typefunctionstohandlethe

JapanComputerQuaterly

increasedimportancebeingplacedon

efficientinformationselectionanduse;

and

(7}thedemandtorectifythedifferences

inlong'andshort・distancetelecommuni-

cationschargesandtopromotethein・

formatizationofoutlyingregionsof

Japaninordertoachievewell-balanced,

nationwideinformatizationasopposed

totheinformatizationofmajormetro・

politanareasalone.

Thesechangingdemandscharacterize

thefuturedirectionofthedevelopment

oftheinformationindustryinJapan.As

such,theywillhavetobeappropriately

dealtwithbytheinformationindustry.

lll.INTERNATIONAUZATION

ANDTHEINFORMATION

lNDUSTRY

AsJapan'soveralleconomybecomes

moreandmoreinternationaiinnature,

theinformationindustry,whichisclosely

linkedwithinternationalization,willbe

requiredtodealpositivelyandeffective-

lywiththisphenomenon.

1.TrendsinDirectInvestment

|nvestmentsbyforeigncapitalinelec-

tronicsandinformationservicesin・

dustriesinJapan,andinvestmentsby

Japanesecapitalintheelectronicsand

informationservicesindustriesofother

countriesareontherise.lnIinewith

this,ahorizontaldivisionoflaboris

manifestingitselfwithotherindustri・

alizedcountries,andaverticaldivision

oflaboriscomingintobeingbetween
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Japanandthedevelopingcountries・

Thesefactorsraisehopesthatthetrade-

relatedearningsandexpendituresofthe

informationindustrywillachieveastate

ofbalance.

Japanw川havetomoreactivelyco・

operatewithdevelopingcountriesto

supporttheireffortsininformatization.

2.lnformationIndustryTradein

Services

Tradewithothercountriesinthe

formofinformationservicesisexpected

toincreaseinthefuture.Whenthis

happens,informationservicesimported

intoJapanwiHcontinuetoexceedthose

servicesexportedoverseas.

Inresponsetodemandsfromanum-

berofforeigncountries;Japanwill

havetostrivetoincreaseprovisionof

Japanesedatabasestooverseasusers.

3.lnternationalTelecommunica-

tions

Demandforinternationaltelecom-

municationservicesshouldcontinueto

riseinthefuture,withtheprogressof

internationalizationofindustries'ac-

tivities.Servicemenusandutilization

chargesthatmeetwiththenewrole

oftelecommunlcatlonssYstemsastrans・

portationmβdiumforservicetradeare

required.

lV.INDUSTRIALSTRUCTURE

CHANGESANDTHEINFOR・

MATIONINDUSTRY

1.SupportingEconomicGrowth

{1)Asal_eadinglndustry

Theinformationindustrycontinues

tohavepotentialforhighgrowth,andis

oneofthemajorsourcesofcontinued

growthintheJapaneseeconomyasa

whole.Thisindustryalsohastherole

offosteringtheswitchoveroftheJapa-

neseindustrialstructuretoonethatis

drivenbydomesticdemand.

Futuregrowthoftheinformationindustry

basedona(nominal}5%growthinGNP;

%ofGNP:1984;6.4%

2000=20.6%

OutputValue:1984=20trillionyen

2000;140trillionyen

Averagegrowthrate:1984-2000=13.3%

{2)lncreasingDomesticDemand

lncreaseofconsumerdemandfor

homeandpersonalservicesisthekey

todomestic'demand-drivengrowthofthe

Japaneseeconomyandinformationin-

dustry.Theratioofinformationindustry

demandaccountedforbythistVpeof

consumerdemandisexpectedtogrow.

Japanwillthereforehavetodevisecom-

prehensivemeasuresaimedatcopingwith
"personalized"information .

Japanwillalsohavetoprovideappro-

priateincentivesforinformation-related

investments,whichmayleadtogrowth

ofdomesticdemand.
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Table1.ProductionOutputPerlnformationlndustrySectorand

RespectivePercentagesofGNP

{Units=100millionofyen/%}

1959 1965 1970 1975

,

E|ectronlCS

lndustry

Output

PercentageofGNP

134,436

4.38

296,944

{1.141)

7.06

584,415

{1.145}

10.75

1,101,552

{1.135)

15.67

.
Telecommum・

.

catlons

lndustrv

Output

PercentageofGNP

49,557

1.61

75,530

{1.073)

1.81

124β09

{1」05)

2.32

185β92

{1.083)

2.67

lnformation

Services

lndustry

Output

percentageofGNP

12,399

0.40

31,935

{1.171)

0.76

71,706

{1.176)

1.33

158,226

{1.172)

2.27

TotalOutput

PercentageofGNP

196β92

6.39

404,409

{1.128}

9.63

780,430

{1.141)

14.40

1,445,170

{1.131)

20.61

Note:Thefiguresinparenthesesrepresentaverageyearlygrowth.

Table2. NumberofPeopleEmployedinthelnformationIndustry

{Units:tenthousands}

1

1951 1959 1965 1970 1975

Alllndustries 5271 5,766

{1.011)

5,973

{1.006)

6,151

{1.006)

6β35

n.0061

ElectronicslndustrV 54 91

{1.067)

136

{1.069)

183

{1.061)

236

{1.052)

Telecommunications[ndustry 35 32

{0.989)

35

{1.015}

42

{1.0371

47

(1.023}

lnformationServiceslndustry 6 37

{1.255)

63

{1.093)

93

{1.0811

127

{1.064)

lnformationIndustryTotal 95

【1.8%】

160

【2.8%】

234

{3、9%]

318

【5.2%】

410

[6.5%】

Note: Figuresinparenthesesrepresentaverageyearlygrowth.andthoseinbracketsindicate

percentageofoverallemploymentindustrywide.
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2.Entrantstothelnformation

lndustry

Entryintotheinformationindustry

hasbeenquitelivelyinrecentyears.This

hasbeendueinlargeparttofirmsmoving

theirEDPdivisionsoutsidethecompany,

tothemarketingofsoftwaredeveloped

in・housetandtoprovidingin・housedata'

basestooutsideusers.Theinformatiza-

tionoftraditionalmediaindustrieslike

thenewspaperandprintingindustries

hasalsomadeprogress.

3.Mutuallnter・industryDepend・

ence

Risinginterdependenceofeachsector

intheinformationindustrywillresult

inadivisionoflaborandclosecoope-

rationamongthemembersofthisin・

dustry.Theinformatienindustrywill

serveasamulti・layeredinfrastructure

supPortingthebusinessoperationsof

otherindustries.

V.INFORMATIONINDUSTRY

ASINFRASTRUCTURE

lnformatizationisaneffectivetool

inattaininggoalssuchasimproved

lifestylesandanimatedeconomicac・

tivity.Theinformationindustryisthere-

forebeinglookedtotofulfilltherole

ofaninfrastructureintheJapanese

economy.

lnlightofthis,emphasisshouldbe

putonthefollowingconditionsto

enabletheinformationindustrytoplay

theroleofaninfrastructure.

1}

2)

3}

protectlonofintellectualproperty

rights;

liftingofregulatorycontrolsasa

meansofensuringfreedomof

privateactions;and

Creationofabetterframeworkfor

offeringwidertelecommunication

servicesandfortelecommunication

rates.

i

う
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TRAININGFORINFORMATIZATION

AtsushiOhno

DataProcessingPromotionDivision

MachineryandlnformationlndustryBureau

MinistryoflnternationalTradeandlndustry

lnformatizationismakingrapidpro-

gressinJapan,andisexpectedtoreach

advancedlevelsinfutureintherealmof

economicsandinsocietyatlarge.The

advancedinformationsocietywillmakeit

possibletoovercomephysicaldistances

andtoaccumulateandut川zeinforma-

tiontoachieveanationalIifestylethatis

richersocially,economicallyandcultural-

ly.However,atthesametime,italso

hasthepotentialforproducingavariety

ofproblems,suchasnewtypesofcrimes,

anoverabundanceofinformationanda

situationwherebypeople-to-peoplecon-

tactandinteractionareradicallylessened.

Thesuccessorfailureoftheadvanced

informationsocietywillthereforedepend

onhowwellwetrainthepersonnelre-

quiredtomaximizethemeritsofinfor・

matizationwhilepromotingitssmooth

development.

CURRENTSTATEANDPRO・

BLEMSOFTRAININGINFOR-

MATIONPERSONNEL

Fastpacedadvancesinelectronics

technologyhaveresultedintherapid

spreadofcomputerhardware.Butthe

supPIVofsoftvvareneededtooperate

thishardwarehasnotbeenabletokeep

JapanComputerQuaterly 10

pacewithdemand.Thisgapbetween

softwaresupplyanddemandcouldwell

proveamajorbottlenecktoinformati-

zationinfuture.Softwareengineersare

lncreaslngmnumbereverYyear(Asof

1985,therewere430,000software

engineersinJapan,170ρ000fwhom

weresystemsengineers.Theremaining

260,000wereprogrammers(SeeFigure

1}.}.However,companiesstillhavepro-

gramdevelopmentbacklogsthatwill

takeayearorlongertoclearup,and

thesearecausingconsiderablesupply

shortages.Whatismore,theincreased,

widespreadutilizationofinformation

systemsandadvancesintechnologythat

requiremorecomplex,diversetypesof

softwarearegMngrisetosoftwarereli-

abilityandqualityproblems{thesoft-

warecrisis).

lssuesRelatedToTheTrainingOf

SoftwareEngineers

Asitstandsnow,outof38,000people

whorecentlybecameprogrammers,

17,000receivedtheirbasiceducationand

trainingatspecialtyand/ortechnical

schools,whileanother13,000received

theirsatuniversitiesandcolleges,indicat-

ingthatJapaneseprogrammersare



tnten50
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Source:

Figure1.

trainedprimarilyatspecialty/technical

schools.Outof17,000newsystems

engineers,10,000weretrainedatcom-

panyexpense,andanother6,000received

theirtrainingatuniversitiesandcolleges.

lnthecaseofsystemsengineers,then,

mostseemtogettheirtrainingatthe

companieswheretheywork{SeeFigure

2).Thesetrendsposeanumberof

problems.

Specialtyandtechnicalschoolscur-

rentlyaccountforalargepercentage

ofthesupplVofnewsoftwareengineerst

andwiththisfieldgrowingasitis(See

Table1)ttheseschoolswillprobably

proveaprincipalsupPlyofsoftware

engineersinfutureaswelLAproblem

arisesfromthefactthatindustrVis

claimingthatthequalityofsoftware

engineersgraduatingfromthesespecialty/

technicalschoolsispoor.Forexample,

thepassratioforthejuniorprogrammers

19781979198019811982198319841985

MlTl

YeartylncreaseslnNumbersOfSoftwareEngineers

11

examlnatlonglvenln1987workedout

toanoverallaverageof14.8%,ofwhich

only10.1%wereaccountedforby

specialty/technicalschoolgraduates.

Someofthespecificproblemsthatcan

becitedhereinclude1}insufficient

numbersofqualityinstructors;2)poor

curricuiums;3)incompletefacilitiesand

equipment;4)incompletetrainingsys-

temsforinstructors:and5)unsatis-

factorytrainingmaterials.

Systemsengineerstrainedattheir

companiescurrentlYreceiveanaverage

of6.8daysoftrainingayear{SeeFigure

3),butthereisagreatdealofdissatis-

factionwiththeincompletenatureof

thistraining(SeeTable2}.Specific

probiemsbeingpointedoutinclude1)
investmentsintrainingarelarge,placing

aconsiderableburdenonsmall-and

medium-sizedfirms;2)workissobusy

thattimecan'tbefoundfortraining;3)

JapanComputerQuaterly
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Numbersofsystemsengineersand

programmersasoftheendof
March1985

Transferredfrom

jobsunrelatedtO
software

Source:MITI

Systems

eng`neers

16.5

Programmers

26.3

lnformation-related

COUrSeSatuniverSitieS

Generaluniversity

educations

lnformation-related

COUrSeSatjUnlOr

colleges

lnformationprocess・

ing-relatedcourses

atspecialty/technical

schools

lnformationtech・

nO|OgyCOurSeSat

technicalhighschoo|s

lnformationprocess-

IngCOUrSeSatCOmmer・
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Figure2.Inftux/outftowOfSoftwareEngineersDuringFiscal1985



Table1.YearlyGrowthOfComputerSpecialtySchoolsandComputerCourses

'

Source=MinistryofEducation
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Figure3.NumberOfTrainingDaysPerYearPerSystemsEngineer

Table2.DegreeOfCompletenessOfCorporateEducation/training

FiscalYear 1980 1981 1982 1983 1984 1985 1987

No.ofSchools 39 46 51 73 120 157 227

No.ofCourses 73 85 96 133 223 303

'1 ,230persons

62.3%
.

Combined{in-house+outsidetraining}

.
Total=1,974persons

Average:6.77days

.

.

450

22.8一
.

140
. 673770

.9
3,394.41

1

Degreeof

completeness

Very

complete
Complete Can'tsay

Not

complete

Tota|ly

incomplete
Unknown

SVstemsengineers
{%)

3.5 22.8 29.8 35.1 5.3 3.5

Programmers{%} 7.0 38.6 29.8 17.5 1.8 5.3

P

Source:MITl
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り　
trainingmethodsareincomplete;and4)

careerdevelopmentprogramsandtraining

systemsareincomplete.

ProblemsWithComputerLiteracy

Training

lnorderfortheeconomicandsocial

meritsofanadvancedinformation

societytobewidelyenjoyed,thepeople

ofthatsocietymustbeabletoutilize

computersandotherinformation-related

equipmentplustheinformationhandled

bythatmachinery.Andtodothat,they

mustbeproperlyeducatedandtrained,

thatis,theymustbecomputerliterate、

Computersmustthereforebemadea

partofelementaryandsecondaryeduca-

tionprograms.Theintroductionof

personalcomputers{pc's}intoschools

inJapanstilllagsfarbehindthelevels

achievedintheUnitedStatesandEurope

(SeeTable3).

Table3.RateOfPersonalComputer

UtitizationlnSchools

Elementary

Schoo|s

Middle

Schools
Remarks

Japan 2.1% 13.9% 1985

America 84.8% 91.8% 1984

United

Kingdom
99.0% 100.0% 1984

Source:MinistryofEducation

SOFTWAREENGlNEERSlNTHE

YEAR2000

Theinformationrevolutionwillcon-

tinuetospreadinJapan,penetrating

everdeeperintothiscountry'ssocial

ロも
fabricuntilbytheyear2000weareon

ourwaytowardachievinganadvanced

informationsociety.Thismeansthat

hugeamountsofveryadvancedsoftware

w川berequired,thatsoftwarerequir-

ingmaintenanCewillCOntinuetOaC・

cumulateandthatsoftwareengineers

willhavetobehighlyskilledandnumer-

ous.Theareassoftwareengineerswill

beexpectedtocoverwillalsobroaden

considerably,requiringspecializationin

suchareasasartificialintelligence{Al)

technology,networking,computer

graphics,databasesandsYstemsauditing,

tomentionbutafew.

Underthesecircumstances,thede・

mandforsoftwarewillrapidlyincrease.

Whereassoftwaredemandin1985

reached3.5trillionyenbYvalue{or

1.05%ofGDP},by2000itisexpected

toreach34.3trillionyenonavaluebasis

(orapproximately3.97%ofGDP){See

Figure4).

lnordertomeetthisanticipated34.3

trillionyenworthofsoftwaredemand,

some2.15millionsoftwareengineers

w川beneededbasedoncurrenttrends.

Atthepresentrateofincrease,however,

thereareexpectedtobeonlV1.18mil・

lionsoftwareengineersavailablebythe

year2000.Thismeanswecaniook

forwardtoashortageof970,000soft-

wareengineersbythen{SeeFigure5}.

Tocopewiththissituation,thefirst

thingthatmustbedoneistoenhance

softwareproductivity.Somefactors

presentlyprohibitingtheenhancementof

softwareproductivityarealackof

softwaredevelopmenttechnologies;in・

sufficientdevelopmentsupervision;and

JapanComputerQ岨terly 14
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Figure5.AnticipatedSupply-DemandCurvesForSoftwareEngineers
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Table4.FactorslnhibitingSoftwareProductivity

lnhibitingFactors %

1nsufficientsoftwaredevelopmenttechno「ogy{developmenttools,

modularization,reutilization}
9α0

Lackofsoftwaredevelopmentcontrol(insufficientprocesscontrol,etc.} 44.3

Laggingstandardization(non-standardprotocols} 27.1

lnsufficientsoftvvareeducation/training 18.6

Unskilledsoftwareengineers 42.9

1ncompletesoftwaredevelopmentenvironments 32.9

Changestospecificationrequirementsduringdevelopmentprocess 31.4

Others 4.3

Source:MITl

unskilledsoftwareengineers{SeeTable

4}.Considerableprogresswillhaveto

bemadeinsoftwaredevelopmentand

maintenancetechnologiesinfutureif

theseshortcomingsaretobeovercome.

Japaniscurrentlycarryingoutalarge・

scalenationalprojectaimedatenhancing

softwareproductivity.Thisiscalledthe

SoftwarelndustrializedGeneratorand

MaihtenanceAids(SIGMA)SystemPro-

ject.Oncedeveloped,theSIGMAsystem

isexpectedtogreatlyenhanceproduc-

tivityinthedownstreamprocesses{pro-

gramming}ofsoftwaredevelopment,

thusconsiderablyalleviatingproblems

relatedtotheanticipatedshortageof

programmers.However,theproduc-

tivityofupstreamsoftwaredevelopment

processes,suchassYstemsanalysisand

design,arenotexpectedtoimprove

much.Bytheyear2000,therefore,the

SIGMAsystemshouldhelpreducethe

shortageofprogrammersto90,000,but

theshortageofsVstemsengineersisex-

pectedtocometo310,000,makingthe

JapanComputerQuaterly 16

cultivationofsystemsengineersavital

taskinfuture{SeeFigure6}.

METHODSUSEDTOTRAIN

SOFTWAREENGlNEERS

Alleviating

Shortage

TheSystemsEngineer

Thefollowingmeasuresshouldbe

takentoeliminatetheshortageofsys・

temsengineersinJapan:1)education

programsforsystemsengineersshould

beimproved(lmprovingtrainingPro-

gramsatcompaniesaswellasthecur-

riculumsandfacilitiesatspecialty/

technicalschoolswillenabletheculti・

vationofhumanresourcescapableof

doingqualityworkassystemsengineers.}1

2)informationeducationincollegeand

universitycoursesoutsideofthose

directlyrelatedtothefieldofinfor・

mationshouldbeimproved;3}thenum-

berofstudentseligibletotakeinfor-

mation-relatedcoursesatcollegesand
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universitiesshouldbeexpanded:and4)

specialcareerprogramsshouldbein'

troducedwhichenablesystemsengineers

tospecializeintheirfielduntilretire・

ment.

Evenifthesemeasuresareforcibly

pushedthrough、theyprobablywon't

inthemselvesbeenoughtoalleviate

theshortageofsystemsengineers.To

ensuresufficientnumbersofsystems

engineers,companiesaregoingtohave

toreassignsurpluspersonneltoinforma-

tion-relatedpositionsandrevisetheir

employmentstructurestodivertperson-

nelawayfromthosejobswheresurpluses

tendtooccur.

Anotherfactorthatmustbetaken

intoconsiderationinalleviatingthe

shortageofsystemsengineersisthe"back

tothecountryside"trendcurrentlyin

vogueinJapan.lfthistrendcontinues

infutureandmoreandmorepeople

decidetosettledowninoutlyingregions

ofJapan,thenmethodsforutilizingcom-

puternetworkstotakeadvantageofthe

skillsofregionalsoftwareengineersw川

havetobestudied.Beforethatcanbe

done,however,wewillhavetoimprove

informationprocessingeducationand

trainingProgramsinruralareas.

lmprovingCorporateInformation

TrainingPrograms

lnordertoenhancethetrainingand

skillsofin・housesoftwareengineers,

companiesaregoingtohavetoputto-

getherspecificpersorlneltrainingPro-

grams.Theseprogramsmustestablish

careerpathsforsoftwareengineers,

JapanComputerQuaterly 18

specifyingtheskillsandknowledgere-

quiredateachcareerlevel,andproviding

thenecessaryeducationandtraining

opportunitiestoachievethese.Such

programsshoulda|soofferindividual

trainingpackagesthatareimplemented

insuchawaythatthetraineegetsacom-

binationofon・the・jobandoff・the-job

training,andhisperformanceisevaluated

andthoseresultsmadeavailabletohimin

theformoffeedback.

Toputsuchprogramstogether,com-

panieswillhaveto1)developeducation/

trainingmethodsandcurriculums;2)

formulatein-houseeducation/training

guidelines;3}provideeducation/training

materials;4)estab|ishtrainingsystems

thateffectivelycombineon-andoff-the・

jobtraining{paidvacationsfortraining

purposes,improvementofpublictraining

facilitiesandtheopeningofuniversities,

juniorcollegesandspecialty/technical

schoolstocorporatetrainees.);and5}

establishjointly-operatedtrainingcenters.

Trainingprogramsthatmakeuseof

computer-aidedinstruction{CAI)and

whichutilizetwo-waycommunication

networkswouldalsobeeffective.

PERSONNELTRAININGPOLI-

CIESFORINFORMATIZATION

Basedonthesecircumstances,the

MinistrYoflnternationalTradeand

lndustry(MITI}ispromotinganumber

ofpersonneleducation/trainingpolicies

designedtoadvanceinformatization.



lnformationSchoolConcept

InJune,1987MITIreorganizedthe

lnstituteoflnformationTechnology

{11T),anorganizationaffiliatedwiththe

JapanlnformationProcessingDevelop-

mentCenter{JIPDEC},andrenamedit

theCentralAcademyoflnformation

Technology{CAIT}.CAITnowserves

asthecentralorganizationforpromoting

MITrsconcepts1}foradvancingsoft-

wareengineereducationthatmeetsthe

needs.ofindustry:and2)foractivating

softwareengineereducationprogramsin

outlyingregionsandspurringtheinfor-

matizationofruralJapan.Toachieve

this,CAITcarriesoutsurveysandstudies

relatedtoindustrゾsrequirementsfor

informationprocessingengineersandthe

curriculumsneededfortrainingsuch

engineers.ltalsoconductssurveysand

studiesrelatedtotheconstructionand

efficientutilizationofcomputer-aided

「evolutiononlearning(CAROL)sys-

tems{CAROLsystemsareexplainedin

moredetailbelow}.TheAcademyisalso

responsiblefortrainingtheinstructors

thatteachorganizationsinvolvedinthe

educationandtrainingofinformation

processingPersonneL

Theminister6finternationaltrade

andindustryisalsodesignatingschools

thatexcelininformationprocessing

educationfromeachregionofJapan

asregionalinformationschools.These

regionalinformationschoolswillbe

affiliatedwithoneanotherandwillbe

entrustedwithpromotingMITドsin-

formationschoolconceptandenhancing

thelevelofinformationprocessing

19

educationnationwide.Regionalinfor-

mationschoolswillusethelatestinfor-

mationprocessingeducationtechniques

available,suchasCAROLsystems,to

promotetheadvanceofinformationpro・

cessingeducationintheirrespective

regions.MITIwillsupporttheseregional

informationschoolsbyprovidingthem

witheducationknow・howandinstructor

trainingthroughCAIT{SeeFigure7}.

CAROLSystemDevelopment

Tocopewithashortageofinstructors

atinformationprocessingeducational

facilitiesandtoenhanceinformation

processingeducation,MITIispromoting

thedevelopmentofCAROLsystems,

computer-aidedinstructioncourseware

designedtousecomputersintheeduca-

tionofinformationprocessingengineers.

CAROLsystemsareexpected1)to

helpcopewiththeproblemsofinsuf・

ficientbasictraining,insufficienthands-

ontrainingoncomputersandpoorlyput

togethercurriculumsatinformation

processingeducationalfacilities;2}to

helpaVoidsituationswhereitisdifficult

tofindinstructorswithqualifications

aboveafixedlevelofexpertise,andto

dealwiththeshortageofinstructors

inruralareas;and3}tohelpworking

informationprocessingengineersreceive

refreshercoursesandinsomecases,

retralnlng.

Thelnformation-technologyPromo-

tionAgency(IPA}andCAIT,withfinan-

cialsupportfromindustry,havebeen

workingtogethersincefiscal1986to

developCAROLsystems.Theproject

JapanComputerQuaterly
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Figure7.OverviewofMtTI'slnformationSchoolConcept



isscheduledtotake5yearstocomplete,

andise¥pectedtocostapProximately

3.6billionyenbeforeitisdone.Once

theseCAROLsystemsaredeveloped,

theyshouldbeequivalentto2000hours

ofcourseware.

PromotingComputerUtilizationAt

Schools

BeforeJapanesecitizenscanusecom-

putersaseverydaytools,theyarefirst

goingtohavetobeinstilledwitha

thoroughunderstandingofthecapa-

bilitiesandlimitationsofthesemachines.

Thiseducationprocesswillhaveto

startintheirelementaryandmiddle

schoolyears.Computersatelementary

andsecondaryschoolscanalsobeusedto

diversifyeducationmethods.lnorder

topromotetheutilizationofcomputers

inJapaneseschools,wewillhaveto1}

introducecomputerhardwareinto

schools;2}deve)opandpromotethe

widespreaduseofeducationalsoftware;

and3}provideteacherswitheducational

tra|nlng.

Toachievethis,MITIestablishedthe

CenterforEducationalComputing{CEC}

inJuly,1986.CECservesasthecentral

forcepromotingtheutilizationofcom-

putersinschooleducationprograms・

CECalsoconductsresearchanddevelop-

mentworkonbasiceducational-use

computersystems.

Morespecifically,CEC1}conducts

studiesrelatedtotheformulationof

standardspecificationsforcomputer

systemsdesignedforuseinschooleduch-

tionprograms,and2)studiesthepossi・

bilitiesforintroducingnewtechnologies

intothefieidofeducation.

CECstudiesaimedatdeterminingthe

optimumstandardspecificationsforcom-

putersystemsutilizedineducationpro-

gramsconcentrateoninterfacespecifi-

cationsandoperatingmethods.Thegoal

istoestablishcompatibilityinthree

majorareas:1)operationcompatibility

thatenablesnumerousdifferenttypes

ofeducationalcomputersystemstobe

operatedinthesameway;2}software

compatibilitythatmakesitpossibleto

usethetypesofcoursewaredesiredon

themakesandmodelsofcomputers

available;and3)peripheraldevicecom・

patibilitythatenablestheinterconnec・

tionandmutualexchangeofinformation

betweenanytwodifferentcomputer

systems.

lnstudyingnewcomputer-related

technologiessuchasAlforpossiblein'

troductionintothefieldofeducation,

CECmustdeterminewhetherthose

technologiescanmakecomputer-based

educationmoreefficient,aswellas

whetherornottheycaneffectively

diversifyeducationalmethods.
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TRENDStNSMALL・SCALECOMPUTERSHIPMENTS

Whendiscussingfuturetrendsinthe

informationindustrytwecan'toverlook

theactualtoolsusedtoprocessinfor・

mation.Amongthesetools,higherper・

formance,lowercostsmall・scalecom-

putershavebeguntoimpactthegrowth

oftheinformationindustryinabigway

recently.MostJapanesecomputer

vendorsgroupminicomputers,small

businesscomputers{SBCs}andpersonal

computers(PCs)undertheheadingof

small-scalecomputers.However,recent

advancesintechnologyandincreased

computerutiiizationaremakingitmore

andmoredifficulttodistinguishamini-

computerfromaSBCorPC,andvice

versa.TheJapanElectroniclndustry

DevelopmentAssociation(JEIDA},a

tradeorganizationthatcountsamongits

memberslargenumbersofJapanese

computermanufacturers,recentlysetup

specialcommitteestostudytheshipment

trendsforeachofthesethreecategories

ofcomputers.Thefollowingreportis

anoutlineofJEIDA'sfindings.

acomputerthatpossessesabasicdesign

conceptthatlendsitselftoapPlicationsin

abroadrangeoffields,fromcontroland

computingtocommunications,whichis

veryexpandableandflexible,andwhich

canbesoldasasystemtoolorcom・

ponent;2}acomputerthatcanbepro-

videdonanOEMbasisandcanhaveits

l/Ointerfacesmadepublic;3}acomputer

whichisdigital,featuresbuilt-inprograms

andisequippedwithamaximuminternal

storagecapacityofover16KB;4}acom・

puterwhichcomesequippedwithl/O

devicesandfilestorageequipment;and

5}acomputerthatcomesequippedwith

aminimumofatIeastonehigh-levelpro-

gramminglanguage,suchasFORTRAN,

COBOLorBASIC.

Minicomputerscanalsobebroken

ddwnintosizecategories:small(two

categories),medium,largeandverylarge.

Thisclassificationisnotbasedonper-

formanceorfunctions,butratheronthe

pricerangeforeachstandardconfigura-

tion{SeeTable1}.

MINICOMPUTERS ShipmentsOfMinicomputers

WhatConstitutesAMinicomputer?

Aminicomputercanbedefinedas1)

Shipmentsofminicomputersduring

fiscal1986amountedto12,725units

worthatotalof227.9billionyen.This

JapanComputerQuaterly 22
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Table1. DefinitionsofMinicomputersbySizeCategories

Size Criteria

S1

S》-16 16-bitmachines
SoldprimarilVinboard

format Small-size:

Standardconfigurations

pricedatlessthan3million

ven.

S1-32 32-bitmachines

S2

S2-16 16-bitmachines
lncludespowersourceand
chassis(soldinmainframe
format)S2-32 32・bitmachines

M

M-16 16-bitmachines
Medium-size:

Standardconfigurationspricedbetween3-20millionyen.
M-32 32-bitmachines

L

L-16 16-bitmachines Large-size:

Standardconfigurationspricedbetween20-40millionyen.
L-32 32-bitmachines

VL

VL-16 16-bitmachines Very-large-size:

Standardconfigurationspricedover40millionyen.
VL-32 32-bitmachines

workedouttoa12%increasebyvolume

anda4%increasebyvalueoverfigures

reportedforthepreviousfiscalyear{See

Tables2&3}.

Minicomputershaveexhibitedstable

growthsincethelatterhalfoffiscal1983,

supportedinlargepartbydemandfrom

thefieldsofcommunicationscontroland

technicaldesign.Infiscal1985,ship'

mentsofminicomputersbrokethe200

billionyenbarrierforthefirsttime.

Thisgrowthtrendcontinuedinfiscal

1986aswell,withshipmentsbyvolume

recordingdouble-digitgrowth(shipments

byvolumeforfisca口985hadexhibited

minusgrowth.).Year-to-yeargrowthby

value,however,wasonlyasingle-digit

figure.Thiscanbeattributedtosuch

factorsasadecreaseinshipmentsofvery・

large-sizedminicomputersinfavorof

Iower-pricedmedium-andlarge-sized

machines,andtheoveralllowerprices

putonthesemachinesasaresultofthe

risingyenandtheremovalofcustoms

tariffs.

Thirty-two-bitmachinesservedasthe

workhorsesofthisgrowthinshipments

duringfiscal1986,accountingfor32%of

overallshipmentsbyvolumeandabig

59%ofthosebyvalue.Sixteen-bitmini-

computersmaintainedtheshipmentlevels

theyachievedinfiscal1985,thusindicat-

ingthatdemandforthesemachinesisas

StrOngaSeVer.

Certainspecialcharacteristicsconcern-

ingtheshipmentof32・and16-bitmini-

computerhavebeennotedinrecent

years.Forexample,32-bitmachines

seemtohaveestablishedafirmplacein

themarket,asindicatedbytheiraccount-

ingfor59%ofoverallminicomputership・

mentsbyvalueduringfiscal1986(They

accountedfor56%ofovera日shipments

byvalueinfiscal1985.).Anotherfea-

tureofthesemachinesisthatalthough

very-large-sized32-bitminicomputersled

thewayinshipmentsduringfiscal1985,

theIeaderinfiscal1986wasthemedium-

sizedmachine.Medium-sized32-bitmini-

computersexhibitedasuddenfour-fold
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Table2.ShipmentsbyVolumePerSizeCategory

{Units:units)

Fiscal1982 Fisca|1983 Fiscal1984 Fisca日985 Fiscal1986
Year・to・yearGrowth

(Fisca}85-86)

16・bit 32・bit Ｔotal 16.bit 32-bit TOtal 16・bit 32-bit TOtal 16・bit 32・bit TOtal 16-bit 32-bit TOtal 16・bit 32・bit TOtal'

Sl 1,213 一 1,213 985 一 985 3ρ82 一 3,082 639 691 1,330 2,197 114 2,311 248% 一84% 174%

S2 1,252 一 1,252 1,379 一 1,379 1,693 一 1,693 1,599 一 1,599 1β18 一 1,818 13% 一 13%

M 3,763 46 3β09 4,436 182 4,618 5,617 471 6,088 5」82 651 5β33 3β88 2,469 6,357 一25% 279% 996

L 2,187 201 2,388 1,730 297 2,027 1,153 699 1,852 822 752 1,574 683 804 1,487 一17% 7% 一6%

VL 22 .1 362 583 227 634 861 112 494 606 120 887 1,007 50 702 752 一59% 一21% 一25%

TOtal 8,636 609 9,245 8,757 1コ13 9β70 11,657 1β64 13,321 8β62 2,981 11,343 8,636 4,089 12,725 3% 37% 12%

N阜

Table3.ShipmentsbyValuePerSizeCategory

{UnitS:m川ionsofyen}

Fisca日982 Fisca日983 Fiscal1984 Fiscal1985 Fiscal1986
Year・to・VearGrowth

{Fiscal85-86)

16・bit 32・bit Total 16-bit 32・bit
『r
otal 16・bit 32-bit TOtaI 16・bit 32・bit TOtat 16・bit 32・bit TOtal 16・bit 32・bit Total

Sl 930 一 930 813 一 813 1,011 一 1,011 477 1,915 2,392 3,812 236 4,048 699% 一88% 6996

S2 4,305 一 4β05 4,932 一 4,932 5,514 一 5,514 5,186 一 5,186 5,725 一 5,725 10% 一 10%

M 38,157 1,129 37286 47,943 3,510 51,453 55,839 7,121 62,960 55,944 7,676 63,620 44,356 29,258 73,614 一21% 281% 16%

L 68,342 7,765 79,107 49,530 13,376 62,906 44,096 20,682 64,772 30,924 26,574 57,498 34292 32,420 66,712 11% 22% 16%

VL 25,005 22,432 47,437 17,973 35,729 53,702 7,782 43,099 50,881 4,196 86」14 90,310 4,243 73,594 77,837 1% 一15% 一14%

Tota| 136,739 31,326 168,065 121,191 52,615 173β06 114,242 70,902 185,144 96,727 122,279 219,006 92,428 135,508 277,936 一4% 11% 4%



increaseinshipmentsbybothvolume

andvalueduringfiscal1986,andac・

countedfor60%ofshipmentsofall

sizesof32-bitmachines.Thisrapid

growthcanbeattributedtothefast-

pacedpricedropsfor32・bitmachines

ingeneral,aswellasthecompleteline'

upsofmedium・sizedminicomputersthat

wereavailableduringfiscal1986.The

marketfor32-bitminicomputersinfields

suchasresearch,technicaldesign,

measurementandanalysisandcommuni・

cationscontroltwhichrequirehighper・

formanceandhigh・levelfunctionslike

high-speedprocessing,high-speedinput/

outputandmassstoragecapabilities,is

expectedtoincrease,thusensuringcon-

tinuedgrowthofshipments.

Asnotedpreviously,demandfor16-

bitminicompUtersremainedstrongdur-

ingfiscal1986withshipmentfigures

moreorlessthesameasthoserecorded

thepreviousfiscalyear.Overallship・

mentsof16-bitmachinesbyvolumerose

3%whileshipmentsbyvalueweredown

by4%onayear・to-yearbasis.However,

shipmentsofmedium・sized16-bitmini・

computersdroppedinfiscal1986from

whattheywerethepreviousyear,even

thoughdemandforthesemachines

remainedmoreorlessunchanged.This

gapwasfilledbytheincreasedshipments

ofsmall-sized16-bitmachines.Ship・

mentsofmedium-,large・andvery-large-

sized16-bitminicomputersbyvolume

dropPedacrosstheboardduringfiscal

1986asdemandfor32-bitmachinesin

thesesizecategoriescontinuedtogrow・

Figurelshowsfuturepredictionsfor

theminicomputermarketbasedonfiscal

25

1986results.

SMALLBUSINESSCOMPUTERS

DefinitionOfASmatlBusiness

Computer

SBCscanbedefinedas1}small-and/

orvery・small-scalecomputerswhose

principalapPlicationistheprocessingof

businessdata;2}computersoperated

directlybytheoperator,andcapableof

performingalllevelsofbusinessopera-

tions,fromissuingvoucherstoprocessing

ledgersandpreparingtables;3)com・

putersthatcomeequippedwithl/O

devicesandfilestorageequipment,and

which,ifnecessary,canbeintercon・

nectedforonlineorinlineprocessing;4)

computersthatcanbeusedbyemployees

otherthancomputerspecialists,and

whichcomeequippedwithprogramming

languagesthatmakeiteasYtowrite

businessprocessingprogramsastheneed

arises:5}computersthatcanbeusedin

thesameroomasandtogetherwith

ordinaryofficeequipment,whichdonot

neCesSarilyrequireaCOmputerspeCialiSt

tobeope
,rated,andwhichdonotrequire

specialinstallationspacesorfacilities:and

6}computersthatcostlessthat40million

yenforstandardconfiguratiorls.

TheabovedefinitionofSBCsisfrom

thestandpointofapPlications,anddoes

notincludethosecomputersgenerally

referredtoasgeneralpurposecomputers,

minicomputersorpersonalcomputers.

Also,thetermssmalトandvery-small-scale

computersasusedinthisdefinitionrefer

toMITI'smethodofclassifyingcom－

JapanComputerQuaterly
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putersaccordingtopricerange.

Thel/0devicesthatcomeasstandard

equipmentwithSBCsconsistofbasic

input/output.devicessuchaskeyboards,

CRTdisplaysandprinters,aswellas

specializedperipheraldevicessuchas

cordlessinputdevices.Filestorageequip-

mentsreferstoauxiliary{external)

storagedevices{hardandflopPYdisk

storagedevicesandmagnetictapestorage

devices}forstoringprogramsanddata.

Asforthebusiness・useprogramming

Ianguagesmentionedabove,theserefer

tolanguageslikeCOBOLandRPG,i.e.

programminglanguagesspeciallydesigned

forbusinessprocessing.FORTRANand

assemblerlanguagesdonotfallintothis

category.

AstandardconfigurationSBCrefers

tothoseSBCsystemconfigurationsmost

oftensold.Andthecostofpurchasing

suchasystemincludesthehardware

andbasicsoftware,butdoesnotinclude

thepriceoftheindividualuser'sappli－

cationpackagesormaintenancefees.

SBCShipmentTrends

Shipmentsbysize

Shipmentsofsmall-sizedSBCsduring

fiscal1986grewbetween9-10percent

bothbyvalueandvolumecomparedto

figuresrecordedforfiscal1985.This

wasaboutthesamegrowthrateexhibited

forSBCsoverall,downconsiderablyfrom

theremarkablegrowthdemonstratedby

small-sizedSBCsinrecentyears.Ship-

mentsofmedium・sizedSBCs,however
,

increasedsignificant「yonayear-to-year

basis,rising35.5%byvolumeand36.6%

byvalueoverthepreviousfiscalyear.

Large・sizedSBCshipmentsdropped

slightlyoverall,butshipmentsofSBCs

intheover10m川ionyenpricerange

rosebybothvalueandvolumeoverfiscal

1985figures(SeeTable4}.

Tabie4.BreakdownofSmallBusinessComputersbySizeCategories

Size
PriceRangesfor

StandardConfigurations
PricesbVCIass

Small・sizedSBCs 3millionyenorless 3millionyenorless

Medium-sizedSBCs Between3-7.5millionyen
5m川ionVenorless

7.5millionyenorless

Large-sizedSBCs Between7.5-40millionyen

10m川ionyenorless

20millionyenorless

30m川ionyenorless

40millionVenorless

Note1:

Note2:

Figuresincludecaseswherepricesofauxiliaryequipmenthasbeenaddedto

thepriceofthelarge-sizedSBCs.

The10millionyenorlessclassofSBCswasincludedinthelarge-sizecategory

becauseoftheirmassstoragecapabilitiesandabilitytoaddonextrainput

devices.
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Shipmentsbyindustry

Theindustrycategories"Wholesale/

commercial,""Service"and"Retail!"

respectively,accountedforthemost

shipmentsofSBCsbybothvolumeand

valueonceagainduringfiscal1986.The

numberoneoutletforSBCs,the"Whole・

sale/commercial"industrycategory,ac・

countedfor27.9%ofoverallshipments

forallindustries,exhibitinganincreasein

shipmentsbyvolumeof22.6%andby

valueof13.3%overfiscal1985figures.

Thelargestyear-to・yeargrowthratere・

cordedonanindustrybasiswasforthe

categoryof"Government!"whichac-

countedfor563.2%moreSBCsinfiscal

1986thaninfiscal1985.Thiswasfol-

lowedbya171%increaseinshipmentsto

theindustrycategoryof"Massmedia/

telecommunications!'Thecategoryof

"Regionalmunicipalities"alsocontinued

toshowhighgrowthoverpreviousyear

figures.

Thepercentageofoverallshipments

accountedforbythesalesindustry

workedoutto37.0%,up1.4%overthe

previousyearandcontinuingtoshow

steadygrowth.Themanufacturingin'

dustryaccountedfor27.2%ofoverall

shipmentsofSBCsduringfiscal1986,

aboutthesameratioastheyearprevious.

ShipmentsofSBCstoservice-relatedin-

dustriesinfiscal1986weredown2.2%

fromfiguresreportedinfiscal1985,

accountingfor18.9%ofoverallship・

ments.Althoughshipmentstopublic

andgovernmentorganizationsdropped

infiscal1985,theyrecoveredduring

fiscal1986,rising9.3%.

Shipmentsbyregion

Comparedtothefavorablegrowthin

shipmentsofSBCsbyvolumeandvaiue

nationwideinJapanduringfiscal1985,in

fiscal1986,shipmentsofthesemachines

differedconsiderablyfromoneprefecture

tothenext.However,TokyoandOsaka,

thehubsofSBCdemandinJapan,con-

tinuedtoexhibitrelativelyhighgrowth

rates.

Pastandfuturetrends

Table5givesfiguresindicatingthe

Table5. SBCShipmentsBetweenFiscal1981-86

{Units:units;100miliionsofyen}

Fiscalyear

Shipments

1981 1982 1983 1984 1985 1986

ShipmentsbyVolume 50,073 65,321 73,280 77,633 105,365 116,681

GrowthRatio{%) 52.3 30.5 12.2 5.9 35.7 10.7

ShipmentsbVVa|ue 3,067 3,550 3,828 3,900 4,287 4,664

GrwothRatio{%} 33.6 15.8 7.8 t9 9.9 8.8
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Table6.SBCShipmentForecastsforFiscal1986-1991

(Units=unitsコ00m川ionsofVen}

Fisca|Year

Shipments
1986 1987 1988 1989 1990 1991

ShipmentsbyVolume 116,681 130,000 144,000 159,000 175,000 193,000

GrowthRatio(%) 10.7 11.4 1α8 10.4 10.1 10.3

ShipmentsbyValue 4,664 5,000 5,500 5,900 6β00 6,800

1…w・hR・ …{・} 8.8 9.3 7.8 7.3 6.8 7.9

volumesandvaluesofSBCshipments

forthesix・yearperiodfromfiscal1981

throughfiscal1986,andTable6presents

asix・yearforecast{fiscal1986-91}of

anticipatedtrendsinthismarket.

AsshowninTable6,theforecastfor

fiscal1987anticipatessoundgrowth,

withshipmentsbyvolumeexpectedto

reach130,0000rbetter{up11.4%over

fiscal1986figures},worthatotalof

around510billionyen{up9.3%over

fiscal1986}.

Thefive-yearforecastforSBCship-

mentsbetweenfiscal1987andfiscal

1991alsoanticipatesstablegrowth,with

averageyearlygrowthexpectedtowork

outto10.5%byvolumeand7.8%by

value.Atthesametime,theaverageunit

costperSBCsystemduringthatsame

five-yearperiodisexpectedtodrop

2.6%.

RecentCharacteristicsInTheSBC

Market

Themarketforsmall-sizedSBCsin

Japanhascontinuedtogrowwellin

recentyears.lnfiscal1986,medium・

sizedSBCsalsoexhibitedsignificant

growth,thuslesseningthebipolarde-

mandtrendthathadexistedupuntil

thatyear.DemandforallsizesofSBCs

aregrOwlngstronger.

Underthesecircumstances,andwith

theremarkableprogressandwidespread

useofsemiconductorandtelecommuni-

cationstechnologies,theimprovements

beingmadetosoftwareprogramsandthe

apPearanceofnewtypesofterminal

equipment,SBCsareexpectedtoplayan

increasinglymajorroleinprocessing

officeworkinfutureaswell.Some

specificcharacteristicsexhibitedbythe

SBCmarketinrecentyearsarepointed

outbelow.

LSItechnology:compact,higher

performance.lowercostSBCs

SBCsutilizethelatestinsemicon-

ductortechnology,and32・bitMPUsare

servlngasthecentralprocessingunitsof

moreandmoreofthesemachines .This

ismakingSBCsfasterandincreasingtheir

storagecapacity,enablingthemtopro-

cessmoreanddifferentkindsofinforma・

tion・SBCsarenolongerlimitedtopro-

cessingtextualdataalone,butarenow

capableofhandlingavarietyofimage

dataaswell,andarethereforebeingput

to .awiderangeofnewapplications.The

roleofSBCsintheofficeenvironment
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hasbecomeacentralone.

Wemustnotoverlooktheremarkable

progressbeingmadeinthedevelopment

ofnumerousspecializedLSIsandad-

vancedLSIpackagingtechnology,which

inturnismakingPossiblemorecompact,

lowerpricedSBCs.

LinkingofSBCstohostcomputers

fortotalOA

SBCscanbereadilyinterconnectedto

hostcomputersand,withthesteady

spreadoflocalandglobalareanetworks,

arebecomingcommonplacecomponents

ofhorizontaldistributedprocessingsys・

temsanddistributeddatabasesystems.

Allthisiscontributingtowardimproving

theuserfriendlyaspectsofthesema・

chinesandsystems.

SinceSBCsarebeingrequiredto

handleanincreasinglywiderangeof

officeapplications,sma日 －sizedSBCsare

beingusedmoreandmorelikeoffice

workstations.Theyhavebeenequipped

withmouseinputdevicesandmulti-

windowingcapabilities,andhavebeen

usedtoconstructlargenumbersofhigh・

performanceofficeautomation{OA}

systems.

Softwareportability

Thetrendtowardstrulyportable

softwareprogramsthatcanbeusedon

small-sizedSBCsaswellaslarge-sized

SBCs,and,undercertaincircumstances,

canevenberunoncomputerslargerand

morepowerfulthanSBCs,isgrowing

stronger.Thismeans,forexample,that

JapanComputerQuaterly 30

い
applicationprogramsdevelopedforuse

onsmall・sizedSBCscanalsoberunon

large・sizedmachines,thusconsiderably

enhancingtheexpandability,developa-

bilityandflexibilityofSBCsystems.

Appearanceofnewperipheralde・

vices

lnlinewiththeenhancedfunctions

andexpandedapplicationsofSBCs,

wearenowseeingSBCsequippedwith

newperipheraldevicessuchasoptical

diskdrives,whicharelowcostandoffer

massstoragecapabilities.

Smal事sizedSBCsarebeingequipped

withCDROMs,whilelarge-sizedSBCs

areemployingopticaldiskdrives.This

isgivingrisetoexpectationsfortotally

newapplicationsforSBCs,andassuch,

isdrawingattentiontofuturetrendsin

thisdirection.

Asanoffshootofthistrend,SBCsare

alsobeinghooked・uptovideocameras

andscanningmachines,providingthem

withimagedatainputcapabilities.

PERSONALCOMPUTERS

DefinitionOfAPersonatComputer

Personalcomputers(PCs}havea・

chievedwidespreaduse,andtheapplica-

tionstowhichtheyarebeingputare

continuingtoexpand.

Asaresultofthis,PCsnolonger

adheretotheimagemostpeoplehave

ofthem,andthedefinitionofwhataPC

ismustberevisedtomeetwithcurrent

realities.Forexample,incompiling



statisticsonPCshipments,weraninto

problemstryingtodeterminehowbestto

handlesuchthingsasworkstations,word

processingPCsandPCsusedprimarily

fortelecommunicationspurposes.

TheJEIDAPCCommittee,therefore,

onceagainthisyearhaditsSpecialCom-

mitteeonPCTechnologyTrendsstudy

thedefinitionofwhataPCis.How弓yer,

intheend,thiscommitteecametothe

conclusionthatitwouldbeextremely

difficulttodefinePCssimplyandcon-

ciselybasedontheattributesofpriceand

perforMance.Thisisbecausealmostall

PCsareconfiguredsimilarly,perform

tasks{fulfillapplications)primarilyby

runningprograms,andcanbemadetodo

avarietyofdifferentjobs.Also,al-

thoughPCspossesspracticallythesame

applicationandperformancecapabiHties,

manufacturersofthesemachineshave

atendencytocallthemdifferentnames

aspartoftheirsalesstrategies.

Thecommitteethereforedecidedto

followthedefinitionofPCsusedbythe

independentworkinggroupforPCship・

mentstatisticswithonlyoneminorad-

dition.Thisdefinitionisgivenbelow.

Thecommitteehasalsoincludedatable

{Table7}outliningitsviewsonambigu・

ouspointsregardingPCs.

Computersthatadheretothefollow-

ingdefinitionsareconsideredPCs:1}

small・sizedcomputersthatareputtoa

numberofdifferentuses,suchasforbusト

ness,scienceandtechnology,measure-

mentandcontrol,terminal,educational

andhobbyuses;2)computerswhose

basicconfigurationsconsistofamicro-

processor,avideodisplayasanoutput

Table7. AmbiguousPointsConcerningPCs,andCorrespondingJEIDA

CommitteeViews

AmbiguousPoints SpecialCommitteeViews

川Numerousproductssoldasworkstationsfit ThesemachinesshouldbehandledasPCs..

thedefinitionforPCs

{2}Thereisnocleardistinctionbetweenhigh一 Thereisnoproblemhandlingthesemachines

levelPCsandlow-endminicomputers. asPCs.

{3}Thereisnocleardistinctionbetweenbusi一 Thereisnoproblemhandlingthesemachines

ness-usePCsandlow-endSBCs. asPCs.

{4}ThereisnocleardistinctionbetweenSBC Thoseusedasdumbterminals{vicedistributed
workstationsandPCs. functionmachines)fallintothecategoryof

PCsbytheirdegreeofdedication.

(5}Wordprocessorscapableofusinghigh-level Sincetheirmainuseisforwordprocessing,

|anguagescannotbedistinguishedfromPCs. theyarecategorizedasPCs.

{6)FamilyComputer-brandgamemachineswill Sincetheirmainuseisasgamemachines,theV

probablybeequippedwithPCfunctionsin arepresentlycategorizedasPCs.

future.

{力Theengineeringworkstationisoneexample Fromtheaspectsofpriceanddegreeofdedi－

ofwherePCsareheading,butdon'tread目V cation,engineeringwOrkstationsarepresently

fitthedefinitionforPCsatthispointintime. categorizedasPCs,butthiscategorizationwill

havetobere-studiedinfuture.
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device,akeVboardasaninputdeviceand

anoutputinterface,andwhichcanbe

equippedwithauxiliarystoragedevices

andotherperipheralequipmentasre・

quired;3)computersthatutilizehigh・

levelprogramminglanguageslikeBASIC,

COBOLandPASCAL,andwhichallow

userstodotheirownprogramming;

and4)computersthatcostlessthan3

millionyenforacompletesystem.

PCShipmentTrends

Fiscal1986wastheyearwhencom-

putermanufacturershopedtoextricate

themseivesfromthecomputerslumpin

theUnitedStatesandothernations

aroundtheworld,andthismoodvisibly

rosethroughouttheyear.However,the

Japaneseecongmywasfacedforthefirst

timeinitshistorywitharisingVenthat

refusedtostop,makingnumerousin-

dustriessufferslowedgrowthandviolent-

lyfluctuatingrevenues.

Quitenaturally,thePCmarketalsofelt

theeffectsofthisphenomenon.Never・

theless,PCshipmentswereabletoachieve

relativelyfavorablegrowthbolsteredby

apowerfulinformationrevo
.lution・

Morespecifically,Overallshipmentsof

PCsduringfiscal1986{includingboth

domesticshipmentsandexports)reached

roughly637.3billionyenonavalue

basis.Thisexceededthefigureof620.O

billionyenworthofPCshipmentspre'

dictedforfiscal1986bythisCom-

mittee'sSpecialCommitteeonMarket

Trendsinitsinterimforecastmadein

fiscal1985.

However,eventhoseindustriesthat
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hadbeengrowingbyleapsandbounds

begantoshowsignsofchangearound

fiscal1985.Thatis,whilePCshipments

continuedtoexhibitfavorablegrowthon

avaluebasisinfiscal1986,recording

15%annualgrowthovertheprevious

year,itbecameobviousthatshipments

byvolumehadnotgrownsincefiscai

1984.Thistrendwasespeciallymarked

fordomesticshipmentsofPCs.Two

possiblefactorscontributingtothis

phenomenonare1)theoveralltrend

towardseverhigherperformancema-

chines:and2}sluggishsalesoflow'cost

machines.

Whereasthemarketfor16-bitma-

chinesgrewconsiderablyduringfiscal

1986,shipmentsof8-bitPCsgradually

declinedthroughouttheyear.During

thethirdquarteroffiscal1986,forex・

ample,shipmentsof16・bitPCsby

volumewere134%ofwhattheVwere

duringthesameperiodtheprevious

year,andbyvaluereached119%.How-

ever,shipmentsof8-bitmachinesduring

thethirdquarteroftheyearcametojust

94%byvolumeand86%byva山eofwhat

theyhadbeenduringthesameperiodin

fiscal1985.Theratioof8-bitto16-bit

PCsshippedthroughoutfiscal1986thus

cameto43:57,almosttheexactopposite

ofwhatithadbeenforfiscal1985{56:

44}.Forthefirsttimeintherecorded

historyofPCshipmentsinJapan,16-bit

machinesaccountedformoreshipments

than8-bitmachines.Thisfocusesatten-

tiononthemovetowardhigherper・

formancemachinesingeneral,andre-

quiresthatthistrendbelookedatmore

closelyfromnowon.



Overallshipmentsbyvolumeoflow-

costPCssuchastheMSX2machines

wereaboutthesameinfiscal1986as

theywerethepreviousyear.However,

whereasshipmentsofthesemachines

weresluggishduringthefirsthalfofthe

fiscalyear,theypickedupsignificantly

duringthelatterhalfoftheyear.For

example,duringthethirdquarteralone,

shipmentsoflow・costPCsaccounted

for34%ofallPCshipmentsbyvolume

forthatperiod.Thiscanbeattributedto

theemphasisplacedonthesemachines

bythevariousmanufacturer'sduringthe

peakdemandseasonaroundChristmaS

andNewYears.

Therisingyenisaseriousconcernto

theexportmarket.However,exports

Table8.ShipmentsofPersonalComputersBetweenFiscal1977and

1986,andPredictedShipmentsBetweenFiscal1986and

1990.

{UnitS:Unit;milliOnOfyen}

FiscalYear

TotalShipments

ActualShipments PredictedShipments

Units Values Units Values

1978 9,976 5,979

'

1979 46,402 15,949

1980 110,610 33,697

1981 282,759 107,019

1982 762,166 231,352

1983 1,141,079 341,602

1984 1.873β67 470,615

1985 1,983,551 555,208

1986 2,059,451 637,341 2,000,000 621ρ00

1987 -

,

2,200,000 696,000

1988 2,470,000 784,000

1989 2,810,000 888,000

1990 3,230,000 1,015,000

Note1:

Note2=

Note3=

Note4=

Vaiuesgivenforbothactualandpredictedshipmentsincludepriceof

mainframesandpe .ripheralequipment.

MachinescoveredincludeMSXandportablePCs,butdonotinclude

pocketandgamecomputers.

Figuresforactualshipmentswtirecompiledfromindependentstatistics

providedby17manufacturersinfiscal1982,20infiscal1983and24in

fiscalyears1984,1985and1986.

Figuresforpredictedshipmentswerecalcu|atedasofFebruary1987.
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ofPCsduringfiscal1986werefavorable.

Thiscanbeattributedperhapstothefact

thattheimpactofthestrongeryenwas

notfeltuntilaftercontractshadalready

beensigned,aswellastoincreasedex・

portsofcompatiblemachines.Asa

result,overallshipmentsofPCsforfiscal

1986amountedto114%byvalueand

103%byvolumeofthoserecordedthe

prev|ousyear.

However,theanticipatedeffectsofan

increasinglystrongeryenandthepre・

ferenceforeverhigherperformancePCs

compelledJEIDA'sSpecialCommittee

fortheStudyofMarketTrendstorevise

itsfive'yearforecastdownwardfrom

whatithadbeenthepreviousyear.

Thatis,whereasinfiscal1985this

committeehadpredictedthatshipments

ofPCswouldreach3.65millionunits

worth1,051.Obillionyenbyfiscal

1989,infiscal1986,itrevisedthesefi－

guresdownwardtoreflectanticipated

shipmentsof2.81millionunitsinfiscal

1989,worthapproximate「y888.Ob川ion

yen.Thisdownwardrevisionwases・

peciallymarkedforshipmentsbyvolume,

thusindicatingallowancesbeingmade

forthetrendtowardmoreadvanced
,

higherperformancePCs.Also,whereas

thefiscal1985forecastpredictedthat

averageyearlygrowthonavaluebasis

forthefour・yearperiodfromfiscal

1986-89wouldworkouttoaround

17%,thefiscal1986forecastpredicted

thataverageannualgrowthbyvaluefor

thefourfiscalyears1987-90would

cometojust13%.Consequently,the

PCmarketisn'texpectedtobreakthe

onetrillionyenmarkuntilfiscal1990

now,ayearlaterthanwaspredictedin

JEIDA`sreportforfiscal1985{See

Table8}.
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JIPDEC'STHREE-PRONGEiDAPPROACH

TOINFORMATIZATION

TheJapanlnformationProcessing

DevelopmentCenter{JIPDEC}isdedi・

catedtopromotingtheuseofcomputers

toprocessinformation,notonlyinindus-

trybutinsocietyatlargeaswell,thereby

contributingtotheoveralleconomicand

socialdevelopmentofJapanasawhole.

Toachievetheseobjectives,JIPDEC

conductsresearchinavarietyofareas

relatedtoinfρrmationprocessing(IP)and

IPsystems,designsanddevelopsIPsys・

temsforspecificapplications,andgener-

allyfosterstheuseofIPtechnologies.

JIPDECalsoworkshardtopromotethe

informatizationofindustry,andtotrain

andtesttheprogrammers,systems

engineersandIP・relatedmanagersre-

quiredbytheinformationrevolution.

JIPDECperformsthesevariousac-

tivitiesattherequestandwiththesup-

portofanumberofgovernmentagencies,

aswellasprivatecompanies.Figurel

providesabreakdownofJIPDEC'smajor

actMties,andthedepartmentsresponsi・

bleforcarryingthemout.

Thisreportintroducesthreerelatively

neworganizationsestablishedbyJlPDEC

tofurtheritseffortsatpromotinginfor-

matization.ThesearetheCenterforthe

lnformatizationoflndustry,theICOT-

JIPDECAICenterandtheCentral

AcademyoflnformationTechnology.

Theparticularrolesassignedtoeachof

theseorgansbyJIPDECandtheactivities

theyengageintofulfilltheserolesare

describedinsomedetailbelow.

CENTERFORTHEINFORMATI-

ZATIONOFINDUSTRY

TheCenterforthelnformatizationof

lndustry{Cll}wasestablishedbyJIPDEC

in1985asaforumforintra-andinter-

industryliaisonandcoordinationaimed

atachievingsmoothnetworkingin

industry.Beinganindependent(non-

government/non・industry}organization

comprisedofexpertsinthefieldsofin-

formationprocessingandnetworking,

Cllmakesgooduseofitsneutralstatus

andexpertiseknowledgetosupportthe

constructionandoperationofinforma-

tionnetworks;toconductresearchon

standardizedbusinessprotocolsforthe

moreefficientoperationofinformation

networks;andtostudyproblemsrelated

tonetvvorkutilizationinordertoen-

hancetheperformanceofdatacom-

municationsystems.Cllalsoproduces

reportsandsponsorsseminarsandother

educationaleventsdesignedtopromote

informatizationinindustry.Amore
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detailedexplanationofeachofthese

fivemajoractivitiesisprovidedbelow.

R&DWorkOnBusinessProtocols

Cllhasbeenstudyingthecriteriafor

existingJapaneseprotocols{J ,Zengin

andCATprotocols}since1985 ,andhas

beenpushingaheadwithresearchon

standardbusinessprotocols .TheCenter

carriedoutstudiesduringfiscal19860n

amovementintheUnitedStatesto

standardizebusinessprotocols .

CIlisalsostudyingwaysofunifying

thecodessoessentialtostandardized

businessprotocols.Researchinthis

areaisfocusedonthemanufacturing

industry,forwhichClldraftedaproposa|

forasystemofstandardproductcodes

infiscal1986.

StudyingUser-orientedProblems

ToEnhanceNetWorkSystems

Cllhasestablishedauser'sgroup

comprisedofIeadingusersofdatacom-

municationssystems.Thisuser'sgroup

servesasaforumforitsmembersto

discussproblems{i.e.differentequip・

ment,systemsandservices}withre・

presentativesoftheinformationindustry

3ndtostudyconcretemeasuresfor

dealingwiththeseproblemsandthus

enhancingtheirnetworksystems .ln

April、1987,Cllalsoestablishedanopen

systemsinterconnection{OS1}user's

groupforthepurposeofdealingwith

theneedtointegrateandmutuallyinter-

connectvarioustypesofinformation-

relatedequipmentandmachines.The

OSIuser'sgroupdiscussesmethodsfor

practicalizingOSIstandards,andthe

opinionsandideasputforthbythis

groupconcerningOSIreflectthoseof

OSIusersingeneral.Thisgroupisin

theprocessofcreatingasystemforthe

cooperativepromotionofOSI ,one

whichwillbenefitusersandmanufac-

turersalike.

StudyingSystemsSuitabilityBy

lndustry

Cllcarriesoutwide-rangingstudies

oninformationsystemneedsandtrends

onanindustry-by・industrybasis
,and

analyzesitsfindingstocomeupwith

ageneralpictureofthecurrentstateof

informatizationinindustry.TheCenter

alsoselectsspecificindustriesandstudies

thedirectionsthatinformatizationis

takingineachofthemfromalong-term

pointofview.Cllthenusestheresults

ofanalysesofvarioussystems-building

probiemsassociatedwiththeseindustries

informatizationschemestosupporttheir

effortsatnetworkconstruction.During

fiscal1986,CllsupPortedtheconstruc-

tionofvalue・addednetvVorks{VAN)in

themachineryandtoolsindustries
,plus

studiedandanalyzedthetypesofnet-

worksystemsthatshouldbebuiltforthe

prlnt|ng,cement,financial,furnitureand

syntheticfiberindustries.lnfuture,Cll

planstosupPorttheconstructionof

jointly-operatedindustrynetworksys-

tems.
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StudyingLegislativeProblemsof

NetWorkSystemslnlndustry

Theconductofelectronicbusiness

transactionsusingnetworksystemsthat

interconnectdifferentcompaniesraises

avarietVofproblemsincapableofbeing

handledbyconventionalbusinessprac・

ticesand/orlegislation.Cllhasthus

beensystematicallyreviewinglegalprob-

lemsarisingfromelectronicbusiness

transactions,andhasbeenstudyingthe

legalproblemsforusersofVANservices

fromthestandpointsofoperational

criteriaandutilizationagreements.ln

fiscal1986,theCentercarriedouta

questionnairesurveYof316VANvendors

and400industrialuserstodetermine

thecurrentstateandfuturetrendsof

VANutilizationinJapaneseindustry.

Promotinglnformatizationln

lndustry

Aspartofitsactivitiesdesignedto

promoteinformatizationinindustry,C1|

publishesamonthly"lndustrylnfor-

matization|ndex!'Thisindexprovides

thetit|es,sourcesandabriefoutiineof

majorarticleswrittenoninformatization

trendsinindustry.Thesubjectsdealt

withinthearticlesselectedincludethose

relatedtogovernmentpoliciesandlegisla-

tionaffectingindustry;in・houseand

inter-companyonlinenetworksystems;

databaseservices;pointofsales(POS}

systems;andinformationtechnologies

andsystemsequipment.

Cllalsopublishesaquarterlyreport

titled"lndustryandlnformation."This
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reportcoverssuchtopicsasindustryand

governmentinformatizationpolicies,and

theactivitiesofCllduringthepast

quarter.

Otherpromotionalactivitiesinclude

thesponsoringofanannualindustry

informatizationseminaraimedatindus-

trygroups,managersandentrepreneurs.

Theseseminarsdealwiththemescon-

cerningtheresultsofvariousinformation・

relatedresearchprojectsandserveasa

forumforintroducingexamplesof

informatizationinindustry.Thisyear's

seminarwasheldfortwodaysfrom

September28-29,1987anddealtwith

thetheme"NewDevelopmentsinData

CommunicationsSystems-Network

StrategiesandthelmpactofOSI."

lCOT・JIPDECAICENTER

FoundingOfTheAlCenter

Artificialintelligence(Al}technology

isatt「actingconsiderableinterestasa

newinformationtechnologVforusein

thedevelopmentofinformationsystems

andsoftware.lnterestinexpertsystems

thatmakeuseofknowledgebasesand

inferencefunctionsisespeciallykeen.

lndustrialandcorporategrouPSarees-

tablishingAIsocietiesandengagingin

researchonsoftwaredevelopmenttools,

whileindividualcompaniesaremoving

fromthedevelopmentofprototype

expertsystemstotheconstructionof

practical,commercialsVstems.Thenum-

beroffirmsengagedinthedevelopment

andsaleofAltoolsisrapidlyincreasing,

andweshouldseetheformationofanAl



industryinJapanbeforetoomuch

longer.

Underthesecircumstances,JIPDEC

andthelnstituteforNewGeneration

ComputerTechnology(ICOT},withthe

supportandguidanceoftheMinistryof

lnternationalTradeandlndustry{MITI),

jointlyestablishedinApri|1986the

ICOT-JIPDECAICenterforthepromo・

tionandspreadofAltechnology.ICOT

andJIPDECeachsetupofficeswithin

theirrespectiveorganizationstocarryout

theworkoftheICOT-JIPDECAICenter.

lnAprilofthisyear{1987),JIPDEC

expandedthisoffice,creatinganAl

PromotionCenterwithenhancedwork

requirementsandcapabilities.

AlVisionSurvey

Duringfiscal1986,theICOT-JIPDEC

AICenterestimatedAldemendforthe

nexttenyears,puttogetheranAltech-

nologymanual,andcompiledtheseinto

an"AlVision"surveyreport.

DefinitionofAl

lntheAlVisionsurvey「ePo「t,in'

dustrial-useAlisdefinedasthattech-

nologywhichanalyzestheknowledge

andjudgementcapabilitiesofhumans

andputsthesecapabilitiestogooduse

lnCOmpUterenvlrOnments.

TechnologiesessentialtoAIandits

applications

Anumberoftechnologiesareessential

forthesupPortofAl,includingsearch

procedures,knowledgerepresentation,

problemsolvingmethodsandknowledge

acquisitionandlearning.Researchand

developmentofcomputertechnologies

requiredtorepresentAloncomputers、

suchasprogramminglanguages{Prolog,

Lisp,etc.),computerarchitecturesand

programmingmethodologies,arealso

essentialtothedevelopmentofAl.At

present,AlisbeingapPliedtosuchfields

asexpertsystems,intelligentrobots,

naturallanguageunderstanding,voice

reCOgnltlon,lmagerecognltlon,autOmatlc

programmingandman-machineinterface

systems.

Alvision

By1995,thedemandforAlsoftware

forallofJapaneseindustrVisexpected

toreach4,800billionyen,ofwhichthe

Alsoftwaremarketfortheinformation

servicesindustriesisseenasreaching660

billionyen.ThemarketinJapanforAl

hardwareisexpectedtoreach890billion

yenbythattime.Theoveralldemandfor

AlinJapanisthereforeseenasreaching

5,700billionyenbytheyear1995.

Thesefigureswerecalculatedbasedonan

annual3.5%growthinGNPbetweennow

andthen{SeeTable1).Ofthevariousap・

plicationstowhichAltechnologyis

beingPut,interestinexpertsystems

seemstobethegreatest.Anumberof

prototypesystemsareexpectedtobe

testoperatedwithinthenextyearor

two,andtheseshouldbereadyfor

commercializationwithinfiveyears.

Quiteafewcompaniesarealsotesting

naturallanguageunderstandingsystems,
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Table1.AIMarkettnJapanBy1995

{Estimatedfigures}

Year

AISoftware
Demand

{lndustry-wide}

AlSoftwareMarket

{lnformation
Services
lndustry)

AlHardware
Market

AlMarket
{Software+
Hardware}

1985
199billionyen

{0.07%}

25b川ionyen 68billionyen 93billionyen

1990
960bi|lionyen

{0.28%}

130billionyen 250b川ionyen 380billionyen

1995

,

4,800bil|ionyen

{1.2%)

660billionyen 890b川ionyen 5,700billionyen

AverageAnnual

RateofGrowth

Between1985-95

38% 39% 29% 33%

{Note:Thefiguresgiveninthistableareallestimates,andhavebeenroundedofftothenearest

twodigits.FiguresinparenthesesindicatepercentageofGNP.}

whichareexpectedtobecommercialized

inanother5-6years.

AIOpenHouse

lnOctober1987,theICOT・JIPDEC

AlCenterfoundedthe"AlOpenHouse"

asapiacewhereAlusersandsoftware

housesengagedinthedevelopmentof

Alsoftwarecancometomakejointuse

ofAltools{SeeFigure2).

FirmsthatmanufactureandsellAI

hardwareandsoftwarewillbeasked

todisplaycertainof'theirhardware

attheAlOpenHouse.TheseAl-related

machineswillthenbemadeavailableto

interestedpartiesforuseinR&DonAl

tools.TheICOT-JIPDECAICenteris

currentlycontactingbothJapaneseand

foreign-capitalfirmstoasktheircoopera-

tionandparticipationintheAlOpen

House.Somewherebetween10-15dif-

ferentAlmachines,includingthesequen－

tialinferencemachine{PSI}createdas

aresultofworkontheFifthGeneration

ComputerSystemsProject,arescheduled

tobedisplayed.TheAlOpenHouse

w川cOmmenceoperatiOnassOonasmost

oftheequipmenthasbeengatheredto'

gether,whichisexpectedtobesometime

inDecember,1987.

Onlythosefirmsthatareregistered

membersoftheICOT・JIPDECAICenter

willbeeiigibletousetheAlmachines

andequipmentdisplayedattheAlOpen

House.Thesetoolswillbeavailabjefree

ofchargeforaspecifiedperiodoftime

sothatuserscanlearntheirfunctions

andhowtheyareused,andevaluate

theseAlmachinesinaccordancewith

theirowndevelopmentneeds.

Thosepartiesinterestedinutilizing

thesetoolsintheirdevelopmentwork

will,forafee,beabletotakeadvantage

ofaspecialusers'membershipsystem.

Membershipinthisspecialgroupwill
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enablememberstoutilizeanytoolon

displayforaslongastheydesireinorder

toacquirehigh・leveldevelopmenttech・

niquesand/ortoconductin・depthre・

search.

TheICOT・JIPDECAICenterwill

sponsoronanongoingbasisexplanation

andresearchmeetingsandseminarson

thefunctions,utilizationtechniquesand

sampleusageofallAltoolsdisplayedat

theAlopenHouse.

AlNetwork

Topromotethemutualexchangeof

informationandpersonnelinteraction

amongAlCentermembersandA|re－

Tabte2.BreakdownOfAlCenterUser

MembersBylndustry

Engineering

Foodstuffs/textiles

Publishing/printing

Chemicals/petroleum

Glass/cement

Stee|/meta|s

Electricmachinery

Machinery

Transportationmachinery

Wholesale/retail/trade

Finance/securities/insurance

Transportation/telecommunications

Electricity/gas

Services

Educationalinstitutes

Nationa|/municipalgovernments

Groups

Others

No.of

Mem-

bers

8

27

22

6

13

4

19

12

6

searchers,inJuly,1987theICOT・

JIPDECAICenterestablishedtheAl

Network,apersonalcomputer・based

teleconferencingsystem.ThisAlNet・

worksystemenablestheexchangeof

electronicmail,theholdingoftele・

conferencesonspecifictopicsofinterest,

andthecommunicationofinformation

onAlproductsandAl-relatedreports

andevents.UtilizationoftheAlNet-

workbyICOT・JIPDECAICentermem・

bersislimitedtoonenamepermember,

andisfreeofcharge.

AlCenterMembers

ThelCOT・JlPDECAlCenterhas

adoptedamembershipsystemtopro・

motethespreadofAltechnologyand

relatedenterprises.Anyorganization,

beitanindustrygrouporanindividual

Total:385members

AsofJuly31,1987

lnfOrmation
SerViCeS/SOftWare
firms

132{34%)

Users

187

{49%}

Figure3.RatioOfUsersTo

OtherCategoriesOfAlCenterMembers
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company,iseligibletoapplyformember-

ship.Membershipisfree.AsofJuly .31,

1987,theICOT・JIPDECAICenterhad

atotalof385members.Ofthese,187

0rroughly49%ofthetotalwereusers.

Thiswasfollowedby132(34%}infor-

mationservicesvendors{includingsoft-

warehouses),37(9%}universitiesand

researchinstitutesand29(8%}computer

manufacturers(SeeTable2andFigure

3}.

CENTRALACADEMYOFIN-

FORMATIONTECHNOLOGY

Background

Theeducation,trainingandsecuring

ofinformationprocessingspecialistsis

imperativeinordertoensurethatthe

informationrevolutionproceedsahead

smoothlyinJapan.

lnApril1987,thelnformatizationand

PersonnelMeasuresSubcommitteeofthe

lnformationlndustryCommittee,which

comesundertheMinistryoflnternational

Tradeandlndustry'sIndustrialStructure

Council,forecastthatJapanwouldfind

itselfshortsome970,000information

engineersbytheyear2000,andproposed

thepromotionofaninformationuni-

versityprogramasonemeansofeducat'

ingandtrainingtheneededpersonnel.

OnJune1,1987,undertheguidance

ofMITI,JIPDECreorganizedtheln-

stituteoflnformationTechnology{11T),

renamingittheCentralAcademyof

lnformationTechnologY(CAIT}.ln

additiontobeingresponsibleforpro-

motingplansfortheestablishmentofan

informationuniversity,CAITisalso

taskedwithanewmissionofserving

asthecoreorganizationforthecreation

andimplerhentationofinformation

processing-relatededucationandtraining

programsinJapan.

ObjectivesAndRoles

Asthecentralagencyforinformation

processing-relatededucationandtraining

inJapan,CAIT'sactivitiesarequite

broadinscope,andincludefinding

solutionstovariouseducationalandtrain-

ingproblems.

CAITputsconsiderableweightonper-

sonneleducationactivities,particularly

astheyrelatetothecultivationofin-

structorsforinformation・orientedvoca-

tionalschoolsandthetrainingofad-

vancedinformationprocessingspecialists.

TheAcademyisalsoactive|yengagedin

establishingaplaceforinformationen・

gineersinindustryinaccordancewith

therequirementsforsuchengineers,and

inpromotingthedevelopmentof、educa-

tionalandtrainingmaterialsandconduct・

ingothereducation-relatedsurvey,re・

search.anddevelopmentactivities{See

Figure4}.

MajorActivities

Researchoninformation

ing-retatededucation

proceSS－

CAITistaskedwithcarryingouta

varietyofdifferentsurveysandstudies,

bothinsideandoutsideofJapan,related

totheeducationalneedsofinformation
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National
Government

Recommendations/requests

CentralAcademVof

lnformationTechnology

●Studies,researchanddevelopment

workrelatedtoinformation

processingeducation
●Cultivationofinformationprocess・

ingtechnologyinstructors

●Cultivationofadvancedinformation

processingspecialists

●PromotiOnofinformationprocess・

ingeducation

●Cooperationwithorganizations

strivingtopromoteinformatization

andtheeducation/trainingof

relatedpersonnel

Cultivationandpromotion

ofpersonnel

Leadlngmembersof

industry,academiaand

government

Figure4.CAITObjectivesAndFunctions

engineersandtechniciansandthecurrent

stateofeducationalandtrainingoP・

portunitiesavailabletothem.The

Academymustalsodefinewhatinfor-

mationprOceSsingspecialiStSareinaC'

cordancewiththerequirementsthatwill

beleviedonthembyanadvancedinfor-

mationsociety.Theresearchanddevel・

opmentofeducationalpoliciesandstand・

ardizedtexts,andstudiesintocomputer-

assistedinstruction(CAI}programsare

alsomajortasksofCAIT.Finally,CAIT

isresponsibleforresearchingeffective

educationalmethodologiesandtech・

niques,especiallyskillsdevelopment

techniquesandtechnicalaptitudetests.

'C
ultivationofinformationtech.

nologyinstructors

CAITofferssixdifferentcourses

aimedattraininginformationprocessing

instructorsforspecialinformation'ori－

entedvocationalschools.Thesecourses

are:1}Acourseonteachinginformation

processing:2)acourseonteaching

methodsdesignedtoincreaseeducational

effectiveness;3}asystemsdevelopment

andoperationcourse;4}aninformation

processingandcomputerscourse;5}a

courseoninformationprocessingsys-

tems;and6}othercoursesrelatedto

informationprocessing.

CAITalsotrainsinstructorstasked

withteachinginformationprocessing

courseswithinthecorporateenviron'

ment.

Trainingofadvancedinformation

processingspecialists

CAIToffersavarietyofcourses

designedspecificallytotrainadvanced

informationprocessingspecialists.

Certaincoursesaregearedtowards

specifictypesofinformationengineers.

JapanComputerQuaterly 44



Forexample,therearetheapplications

engineeringcourse,thenetvvorkengineer-

ingcourse,theproductionengineering

courseandthesystemsauditorcourse.

Fouradditionalcoursesarecurrently

beingdevelopedandshouldbeavailable

byfiscal1988.Theseareatechnical

englneeringcourse,adevelopmenten・

9|neerlngcourse,aknowledgeengineering

courseandadatabaseengineeringcourse.

Thesenewcoursesaretobesub・

dividedintoanumberofIessons,each

ofwhichwillbepresentedintheformof

alecture,Theselectureswillthenbe

reviewedlaterattimesconvenienttothe

students.

CAITalsoofferscoursesdesigned

tostudyspecifictopicsorsubjects.

Theseincludeanexpertsystemscourse ,

aninformationsystemssecurityandrisk

analysiscourse,aCAD/CAMcourse,and

anumeriCalanalysisCOurse.

OthertrainingofferedbyCAITin・

cludesseminarsgivenbyforeignscholars

and/orspecialistsonthemesofcurrent

Interest.

Promotionofinformationprocess-

ingeducation

CAITengagesinanumberofactivities

designedtopromotethespreadofin・

formationprocessingeducationandtrain-

inginJapan.Theseactivitiesincludbthe

administeringofeducationprograms

designedtopromoteinformatizationat

small-andmedium'sizedbusinesses;ac-

tivitiesgearedtowardpromotinginfor・

matizationinoutlyingregionsofJapan;

thesponsoringoflecturesandseminars

designedtoenlightenpeopleontheneed

forinformationprocessingeducationand

training;thedisseminationofeducational

quidelinesandstandardizedtextsfor

informationspecialists;andthepublica-

tionofpublicrelationsmaterials.
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CURRENTNEWS

OCR-BASEDMACHINETRANS・

LATIONSYSTEMBYOKl

OkiEilectriclndustrialsCo.,Ltd.has

developedaJapanese・Englishmachine

translationsystemthatemploysan

opticalcharacterreader{OCR).Japanese

handwrittentextandprintedmatter

inputintotheOCRareoutputinEnglish

ineithertextorvoiceformat.Compared

tooldkeyboardinputsystems,theOki

OCR・basedmachinetranslationsystem

isextremelyeasytooperate.Thissys・

temisalsoopeningthewayforthe

developmentofamachinetranslation

networkthatcanreadilytranslatere-

quiredtextsinonelocationandtransmit

thosetranslationstootherlocationsusing

datacommunicationslines.

NTTENTERSTHEEDUCATION

BUSINESS

NipponTelegraphandTelephone

Corporation{NTT}announceditsco・

operationwith150therfirms,including

NipponSteelCorporationandNippon

ShinpanCo.,Ltd.,tofoundanew

education-orientedfirmcalledNTT

LearningSystems.lnadditiontodevel・

opingandmarketingin-houseeducational
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softwarethathasbeenattractingthe

interestofJapan'smajorcorporations

lately,thisnewcompanywillalsoserve

asanoutletforthesaleofacomputer.

assistedinstruction(CAI}systemdevel・

opedbyNTTforin・houseresearchuse.

ThisisthefirsttimeNTThasventured

intotheeducationfield.First・year

salesforthenewcompanyareexpected

toreachlbillionyen.

FUJITSUTOTAKE

OPENPROJECT

PARTINX/

FujitsuLimitedhasannouncedits

intentiontobethefirstJapanesefirm

toparticipateintheX/OPENProject,

aprojectbeingcarriedoutprimarilyby

Europeancomputermanufacturersfor

thepurposeofstandardizingsoftware.

Bytakingpartinthisinternational

project,Fujitsuhopestohaveitsideas

andthinkinginthisfieldincorporated

intofuturestandards,andtogaina

footholdforthedevelopmentofsales

strategiesaimedattheEuropeanmarket.

ThecompanyalsohopestheX/OPEN

projectwillmarkthebeginningof

informationandpersonnelexchanges

relatedtotheSoftvvarelndustrialized

GeneratorandMaintenanceAids{SIGMA}



ProjectbeingcarriedoutinJapanwith

thesupportoftheMinistryoflnter-

nationalTradeandlndustry(MITI}.

MITSUBISHIELECTRICSUC-

CESSFULLYTES'rSNEWOP・

TICALMEMORYTECHNOLOGY

MitsubishiElectricCorporation's

CentralResearchLaboratorywasthefirst

intheworldtosuccessfullytestanew

opticalmemorytechnologycapableof

stackingonehundred{100}piecesof

informationinonespot.Thisnewtech・

nologyenables100piecesofinformation

("Os"and■11s")toberecordedandread

fromasinglelocationonathin,highpoly・

merfilmbystrikingthatfilmwithlight

ofdifferentwavelengths.Mitsubishi'ssuc・

cessfultestofthistechnologyproves

thatitispossibletopackthe・equivalent

of40,000pagesofnewspaperinforma-

tionintoaone(1)centimetersquare

space.Thissuccessmarksthefirststep

towardtherealizationoftheultimate

"'molecularmemory"device
.Mitsubishi's

nextgoalistoachieveten-timesthe

memorycapacityexhibitedinitsrecent

test.Thatis,byexpandingthewavelength

domainofthelightusedtorecordthe

informationonthehighpolymerfilm,

itshouldbepossibletorecordone

thousand{1,000}piecesofinformationin

thesamelocation.

TOSHIBAANNOUNCESENTRY

lNTOVANBUSINESS

ToshibaCorporationrecentlyan-

nouncedthatitplanstousethelarge－

scalenetworksystemithasconstructed

todatetoenterthevalue-addednetwork

{VAN}businessinearnest.SinceOctober

1986,Toshibahasbeenoperatingthe

"ToshibaGroupVAN{TG -VAN)"for

membersoftheToshibagroup.Thefirm

nowintendstoopenthisVANsystemto

outsideusersaswelLToshibaexpectsto

achieveVANsalesof20billionyenwith・

inthree-year'stime,includingrevenu6s

gainedfromthesaleofterminalequip・

ment.Threetypesofservicesaretobe

offered:1}basicpacket・switchedcom・

municationsservices:2)value・addedser-

vicessuchasfiletransmissionanddata'

baseaccessservices:and3}information

processingservices,suchasaccounting

andsalesmanagementsystemservices.

NTTBREAKSINTOTHEIC

CARDBUSINESS

NipponTelegraphandTelephone

Corporation{NTT}hasstartedupan

integratedcircuit(IC)cardbusiness.

1Ccardsarethenextgenerationinplastic

cards,andNTThasjoinedupwithUnion

Credit{UC)Corporationandseven

bankinghouses,includingDaiichiKangyo,

toenterthisbusiness.StartinginMarch,

1987,NTTissuedmulti-purposeICcards

to3,200personnelinitsdatacommuni-

cationsdivisionandhadthemusethese

cardstoperformcashingandcredit

transactions,toenterandexitrestricted

areas,topurchasemealsinthecompanゾs

cafeteriaandasprepaidcards.ByAugust

1987,thistrialperiodhadproventhelC

cardstobehighlyreliable,andNTT

beganissuingthemonacommercialbasis.
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SECURITY・CONSCIOUSFIRMS

OPTFORDUALROUTING

MoreandmoreJapanesefirmsare

optingfordual-routeddedicatedtele'

communicationslinesasameansof

preventingin・housecommunicationstop'

pagesduetoaccidentsand/ormalfunc-

tions.lncreasingnumbersofcompanies

aremakinguseoflarge・capacity,high・

speeddigitalcommunicationssystemsto

handletheirtelephoneandfacsimile

communications,andtoprovidethem

withimageandcomputerdatacom・

municationscapabilities.Themoveto'

warddual-routedlinesstemsfromthese

firms'effortstomaketheircommunica・

tionssystemsassecureaspossible.A

totalof200companieshavealready

appliedtoNipponTelegraphandTele-

phoneCorporation{NTT)tohavetheir

telecomlinesduplexed.Thistrend

couldgiveimpetustothereinforcement

ofin・housenetworksinfuture.Firms

utilizingthededicatedlinesofJapan

Telecomandtwoothernewtelecom

firmsasbackupcommunicationssys-

temsarealsoontheincrease.
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