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FromtheEditOr

AsJapanenteredthe1990'sfをomthe

precedingPeriodofrapideconomic

growth,thepaceofeconomicgrowth

slowedgreatly.JapanisnowfaCinga

recessionofrareproportions.That

is,Japanexperiencedaneconomic

`1)ubble"in
whichthepricesofland

andstockssoaredabovealevelcon-

sistentwiththebasicconditionsof

theeconomy,andthenfellsuddenly.

Duringthistime,manyscandalshave

occutredinfinanCingandsecurities,

andmanycompanies,especiallysmaU

andmedium-sizedbusinesses,have

beendrivenintobankruptcy.Large

companiesarenoexception,andin

recenttimes,manycompanieshave

beguntomakea(ljustmentsillthe

areas、ofproductionand・employment.

Theseunfavorableeconomiccondi-

tionsarealsoexertingastronginflu-

enceonthefieldofinformatization.

Justintothe1990's,thepro丘tability

ofhardware,software,andother

goodsfell,althoughithadincreased

steadilyinthe1980's.Salesfellin

theinformationservicesindustry,and

informatizationinvestmellt,which

hadbeenbooming,fellintoadepres-

sion.Thesetrendshavecontinuedup

tothepresent.Thesecircumsta皿ces

suggestadirectionalshiftininfb]㎜a-

tizationf}omquantitativeexpansion,

asrepresentedbytheintroductionof

infbrmationsystems,toqualitative

improvement.Incompanies,thereis

greatintereStreCentlyinre-engi-

neering,includingthere-engineering

ofinformationsystems,ratherthan

simplerestructuring.Italsoseems

thatthischangeinuserneedshas

producednewapproachesfbrinfbr-

mationsystems,includingdownsiz-

ingandopensystems.

Allthroughthe1980's,Japantookan

activestrategyinallfieldsofinfbr-

matization,andsothedemandfor

inf()rmatizationpersonnelincreased

throughoutthispe亘od.However,the

globalrecessionthatapPearedwith

thestartofthe1990's,theserious

economicrecessioninJapan,rapid

progressininformationtechnologies,

andotherfactorshavemadechanges

Ilecessaryinbusiness『management.

Morestudyisneededbasedonthis
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situationinregardtotheinfbrmati-

zationpersonnelwho・ 頂11be
,項eded,,ジげ もダ

inthefuture.Inrecentyears,in丘)r-

matizationhasspreadwidelyand

deeplynotonlyintoindustry,butalso

fromsocietytoindiVidualhouseholdS.

Thishascausedtheapplicationof

infbrmationtechnologytobecome

more'specializedandmorediversi丘ed.

FortheinformatizationpetSonnelWho

Willbeneededinthefuture,itwillno

ldhgerbesimplequantitythatis

necessary,somuch'asimprovements

inquality.ForthetrairtingofsUch

informatizationperson'nel,itisnec-

essarynotonlytoupdatetheSpecial-

izedtrainingofinfb]㎜ationenghleers,

buttobecomeinvolvedinawiderange

.ofinfbrmatizationeducation,includ-

ingfbrlhaleducationsuchasprimary

education.

TheInformationIndustriesCOmmit-

teeofJapan'sIndustrialStructure

Council(Chairman:EijiKageyama,

PresidentofJIPDEC)hasbeenac-

tivelyconductinginvestigatiOnsfbr

thefb]tmationofasoundinf()rmatized

s㏄ietyinJapan,includingthecon-

sideration,ofsuchissuesasthecur-

renteCo亘o血icsituation,progressin

in負)r血ationtechnology,qndchanges

intheihfbrmatizationenvironment.

Asaresult,inDecember1992,the

BasicPolicySubcommitteemadean

urge邸prop6Salaimedatstructural

refbrmintheinfbrmationindustry,

centeredaroundtheestablishmentof

amarketmechanismf()rsoftware.

Thefinalversionofthis'propbsalwas

issuedinJune1993.InDecember

1992,theInfbrmati乞ationPersonnel

PolicySubcommitteemadeanother

urgentproposa1,whichinchldeda ハ
classificationofthenewinforniatiza.

tionpersOnnelwhoWillbeincharge

ofthesophisticatedinformatiztition さ
seenasnecessaryinthefutureanda

curriculumfbrtheirtraining.The

firtalversionwasissuedinMay1993.

Inresponsetotheseproposals,'CAIT

ofJIPDECestablishedacommittee

onacurriculumfbrthetrainingof

infbrmatizationpersomel(Chairman:

EijiKageyama,PreSidentdfJIPDEC).

Thiscommitteeiscurrentlyfbrlnu-

latingastandardcurriculum.'The

committeeplanstocompletethis

pr()jectinDecember1993andissue

theresultsatthattime.

ThecurrentJIQcontaillsa・summary

ofthepoliciescohsiderednecessary

fbrJapal1'3informati'zationinthefu-

ture,based血ainlYonthe'findingsof

theIhfbrmatiohIhdustriesCommi七 －

teeoftheIndustrialStrticture・CoUn-

cilthroughinvestigation3con>duceed

thusfar.1・wouldliketotake'this
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oPPortunitytoextendmyheartiest

thank§toeachwriter ,whohascon-.

t]dbutedtothisspecialfeature.

Ihopethatthespecialfeatureinthis

issuewillproveusefUltothereader.

YujiYamadori

Director

Research&InternationalAffairs
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PromotionofNewAreasofSocial

InfraStrUCtUreandEnVirOnment

tOWardSInfOrmatiZatiOn

TakakazuKitatani

GeneralC∞rdinationAssistantChief

InfbrmationSystemsDevelopmentDivision

MachineryandInfbmユationIndustriesBureau

MITI

1. Meaningof

InfOrmatiZatiOnin

Today,sWorld

1.TheIncreasingSignifi・

canceofIntellectual

ActivitiesinJapan,s

EconomicGrowthand

theImprovementofthe

NationalStandardof

Living

Sincethesecondworldwar,theJapa-

neseeconomyhasmadeenormous

developmentcenteringonproduction

industries,withabackgroundofthe

world-Wideexpansionofdemandfor

industrialproductsandrapiddecline

oftradebarriers.However,the

world'seconomicsystemandthesur-

roundingenVironmentwhichpredi-

catedJapan'seconomicgrowthhave

greatlychangedinthefbllowingways.

First,thereisachangeintheinter'

nationalenVironmenttraversingPro-

ductionindustries.Corporatebusi-

nessactivitieshavebecomeborderless

asaresultofreducedinternational

barrierstotradeandinvestmentand

advancesintransportationandcom-

munications.Intheareaofproduc-

tiontechnology,whereJapanhashad

acomparativeadvantagetodate,itis

believedthattheleveloftechnology

willbecome皿iforminternationally,

whileJapanesecompanies'production

activitieswillcontinuetoshiftover-

seasaspartofthebOrderlesscorporate

activitiesundertheincreaseinper-

sonnelcostsinJapan.Second,there

isachangeinthevalue-addedstruc-

tureintheeconomy.Traditionally,

valueaddedwasderivedfromlow

productioncostandhighproduction

JIQNo.95,1993 4



technology,withtheproductandits

servicebeingirrelevant.However,it

isbeingshiftedtothequalityofin-

tellectualsuchactivitiesasthesetting

ofproductconceptanditssystemati-

zation,originalityinintellectual

serVices,andexactitudeinmarketing.

Third,therearechangesintheex-

temalenvironmentsurroundingthe

economy.Amidenvironmental

changessuchasglobalenvironmen-

talproblems,theagingofthepopu-

lation,andincreaseddemandsby

peopleformorefreedomintermsof

timeandspace,thehumanraceWill

havetoresolvetheseproblemsas

globalchallengesbycombiningits

intelligence.Atthesametime,ithas

becomenecessarytoconstructanef-

ficienteconomicsystemasaprereq-

uisitetothese.

IIIthecourseofsuchenvironmental

changes,whiletakingtheabove-

mentionedexternalenvironmentas

aprerequisite,thegrowthofthe

Japaneseeconomyandtheachieve-

mentofamoreaMuentn .ationallife-

stylebyeffectivelyperforminghigh-

levelintellectualactivitiesthatmatch

Japan'srelativelyhighsalarylevel,

havebothbecomepossibleforthefist

time.

2.ProgressofInformation
TechnologiestoEnable

theEnhancementof

IntellectualActivities

andtheImprovementof

Prodlictivity

Informatizationcannowplayanex-

tremelyimportantroleduetothe

advanceofhigh-1evelintellectualac-

tivitiesandrapid .productivityim-

provementsthathavebeenmade

possiblebytherecenttechnological

progressdeschbedbelow.Firstisthe

improvementoftheoperabilityofin-

fbrmationequipmentbyenhanced

hardwarepriceperfbrmanceand

graphicaluserint色 ㎡aceimprovement,

asexemplifiedby"downsizing,"which

ismakingitpossiblefbrindividuals

tousehardwareandsoftwarewith

high-levelfunctions.Also,Ibelieve

thattheprogressofmulti-media

technologiesinthefuturewillpromote

theuseofmulti-mediafbrinfbr-

matization,alongwiththedevelop-

mentofthecommunicationinfra.

structureasrepresentedbyB-ISDN,

willfurtherexpandtheareaofutili-

zationofinf()rmationtechnologies.

Secondistheprogressinnetwork

relatedtechnologies.Asaresultof

opensystempropagation,LAN/WAN

technologyprogressadvancesinlarge

scaledatabasetechnologies,etc.,the

freedomofindiVidualshasbeenvastly

expandedintermsoftimeandspace.

Thirdisthespeeding-upofsuper－
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computers.Thisspeedillg-upisex-

pectedtobringaboutarapidim-

provementinthelevelandeMCiency

ofresearchincaseswhereexperi-

mentsmustbemadeforpractical

problemsolutionseventhoughthe

solutionsaretheoreticallyknown,or

whereexperimentscannotbeper-

formedthroughsimUlation,andtobe

aprimemoverinbringingaboutgreat

breakthroughsintheareaofglobal

challengessuchastheenvironment

andenergy.

3.NecessityofRealizing

theAgeof'Everywhere

Computinぎ,

IntheUS,theageof`『Everywhere

Computinピ'(computingfbreveryone,

everywhere),whencomputerswillbe

used,ineveryaspectofintellectual

activity,isjustaroundthecorner.'

Japan'sfutureeconomicgrowthnot

onlydependsontheenhancementof

intellectualactivitiesandimprove-

mentofproductivity,butsuchanew

stageofinformatizationmadepossi-

bleasaresultofthephenomalad-

vanceofinfbrmationtechnologiesis

oflifeordeathsignificancetothe

developmentofJapanasitistothe

innovationofproduction .technology.

Wecanpositionstagesintheprocess

ofinformatizationsofar,asfbllows:・

①The丘rststagewherecentralized

infbrmationprocessingoffixedap-

plicationswasenhancedfbrspeed-

upandhumanresourcesaving.

(PrimaryInfbrmatization,orPoint

Infbrmatization),

②ThesecOndstage,aftertheliber-

alizationofcommunicationstook

place,wherenetworkcommunica-

tionwasdeVelopedwithinthelim-

itedareasofpartieswhohadbusi-

nessrelationships.(SecondaryInfor-

matization,orLineInformatization),

andthenthenewstageofIn-

fbrmatizati皿fbllowingSecondary

Infbrmatizationwhichmaybecalled

``TertiaryInfbrmatization"(orSurface

Informatization).Inthisnewstage

ofinfbrmatization[TertiaryInforma-

tization(orSurfaceInformatization)],

thefolloWingwillbeachieved。

①Propagationofpersonalcomput-

ersbydownsizing,

②Expansionofinfbrmationdistri-

butionbytheuseofnetworks,

③Advanceamongthegeneralpublic

bymulti-mediaandthefurther

spreadofinf{)rmatization.Finally

the"AgeofEverywhereComputing"

willbecomearealitythroughthe

variousfacetsmentionedabove.

JIQNo.95,1993 6



II.PresentStateof

InfOrmatizatiOnin

Japan

1.hldustry

Intheareaofproduction,laborsaving

andautomationatplantstomeetthe

needsofsmallquantityproduction

f()ralargenumberofproductshas

greatlyprogressed.Specifically,in

theareaofdesign,1aborsaving/au-

tomationofdesignworkachievedby

CADandCAE,andthejointsharing

ofdesigninfbrmationhavemade

contributions』toproductionenhance-

ment.Inthefieldofmanufacturing,

structuralflexibilityofproduction

linesismadepossiblebyCAMand

FMS(FlexibleManufごcturingSys-

tem).Furthermore,therehavebeen

movestowardsmakingCIM(Com-

puterIntegratedManufacturing)a

reality.CIMwillcehtrallycontrolall

infbrmationrelativetoalltheproc-

essesfromdesigntomanufacturing,

toclosingorders,toshipment.Inthe

areaofdist亘bution,wehaveseenthe

rapidpropagationanddevelopment

ofPOSsystemsandEOS(Electronic

OrderingSystem).Intheareaof丘 －

nance,theinstallationofCD/ATM

(AutomaticTellerMachines)isin

progress.Whileinfbrmatizationin

these丘eldoperationsdepartments

hasmaderemarkableprogress,inthe

pla皿ingandcontrol'departments

thatarethebasisfbrcorporatecom-

petitivepower,informatizationforthe

qualityimprovementofintellectual

activitieshasnotmademuchprogress

uptonow。TheMIS(Management

InfbrmationSystem)boomwasonto-

wardstheendofthe1960s,butthose

systemswerenotnecessarilyatahigh

perfectionlevel.Ontheotherhand,

theconceptofSIS(StrategicInfor-

mationSystem)hasnottakenrootin

Japanesecompaniesbecausethelevel

ofprogressindistributedprocessing

andoutsourcingisbehindthatofthe

UnitedStates.

2.PublicSector

(1)CentralGovernment

Japan'scentralgovernmentagencies

startedusingcomputersinthemid

50s.Systemdevelopmenthasbeen

madeforvariousadministrativedu-

tiestodate,andinsomecasesver-

sionupshavebeenmadeinresponse

totheadvanceofinfbrmationtech-

nologies.

Ontheotherhand,concerningdevel-

opmentofadministrativeinformation

databases,thereisalargeamountof

infbrmationwhichhasnotyetbeen

organizedasdatabase,thoughsome

oftheinfbrmationiselectronically

7 JIQNo.95,1993



丘led.Inrecentyears,infbrmatization

intheareaofof丘ceautomationhas

beeninprogress.However,thereisa

largegapinthenumberofsmall

computerssuchaspersonalcomput-

ersinstalledperemployee.Whilea

smallcomputerisinstalledfbrevery

負)uremployeesbothintheUSfederal

govemmentandinJapan's画vate

sector,asmallcomputerisinstalled

fbrevery36employeesinJapanls

centralgoverriment.AnapParentlag

comparedwiththeUSandtheprivate

sectorisvisible.Also,useofnet-

workscomposedofpersonalcomput-

e「sisnotprogressinginthecentral

govemment.

(2)LocalGoVernment

Computerutilizationinlocalgovern-

mentbodiesdiffersgreatlyWitheach

localgovemmentintermsofthestate

ofprogressininfbrmatization.The

stateofinstallationofsmallcomput-

ersperemployeeissimilartothatof

thecentralgovemment.Overall,lo-

calgovernmentsarebehindin

informatization.Onesignificant

characteristicoftheinfbrmatization

oflocalgovemmentsisthatresident

informationcontroliscaniedoutby

computers.Utilizationofinformation

equipmentisbeingpromotedfピom

theviewpointofresidentservice

qualityimprovement.Itisthetaskof

localgovemmentstomakefurther

advancesininformatization.Another

significantcharacteristicofthe

infbrmatizationoflocalgovernments

isthatthereishighprobabilityof

systemstandardization.However,

suchsystemstandardizationhasnot

progressedapPreciablyuptonowand

itwillbeaproblemwhenl㏄algov-

emmentsdevelopcomputernetworks

betweenthemselvesandotherl㏄ali-

tiesaswellaswiththecentralgov-

ernment.

(3)MedicalService

Inrecentyears,useofcomputersin

medicalinstitutionshasbeenpropa-

gatedintheareaofmanagementfor

efficiencyimprovementof丘xedap-

plicationssuchastelleraccounting/

clinicinvoicecalculationandphar.

maceuticalproductinventorycontrol.

However,atpresent,becausesystems

havebeenconstructedonacustom

basisfbreachmedicalinstitution,in-

vestigationsareunder-wayintothe

useofpackagedsoftware.Inthe

meantime,informatizationofmedical

treatmentrecordmanagementsuch

aselectronicfiling'ofchartsinmedi-

calconsultationareasandPACS

(PictureArchiVingandCommunica-

tionSystem)intheareaofmedical

imagingmanagementisstillavailable

atonlyalimitednumberofmedical

JIQNo.95,1993 8



institutions.Furthermore,alliance

enhancemelltandfunctiollalspe-

dalizationbetweenmedicalinstitu-

tionsthroughshareduseoftheelec-

tronicallyfiledmedicaltreatment

dataonanonlineoroMinebasisare

stillbeingperformedbyonlyalimited

numberofmedicalinstitutions.

(4)Education

JapanisfarbehindEuropeandthe

USwithregardtotheinformatization

ofeducationinelementaryandjunior

highschools.Whiletheinstallation

ratioofcomputersinEuropeandthe

USis100%,therateis50%inJa-

pan'selementaryschoolsand86%in

it'sjuniorhighschools.Also,asfbr

educationalsoftware,theUShasmore

than15,000packages,whileJapan

hasasfewasabout2,500.Further-

more,whenitcomestoteacherswho

canprovideinstructionregarding

computers,onlyabout9%,averyin-

suf五cientnumber,ofallteacherscan

dothat.Particularlyinelementary

schools,onlyslightlylesSthan4%of

theteacherscangivecomputerin-

struction.

(5)Research

Asforthedevelopmentofresearch

networks,eachministryandother

governmentagencyhasbeenexecut-

ingnetworkinstallationinaccord-

anceWithit'sownpolicy.Therefbre,

closednetworksverticallydividedby

ministryandagencyhavebeencon-

structedandoperatedinadisorderly

m
.a皿er・Furthermore,thecommu-

nicationlinespeedofJapanesenet-

worksismuchslowerthanthatof

networksintheUnitedStatesby

severaltentoseveralhundredtimes。

T・herefore,thefreeexchangeofinfbr-

mationbetweenresearchinstitutions

isnotunderwayinJapan.Moreover,

thedevelopmentofLANswithinre-

searchinstitutions,whichfbrmthe

baseofthesenetworks,isalsobaCk-

ward.Forexample,outofthe98

nationaluniversitiesinJapan,only

丘veuniversitieshavecompletedLAN

installation.Ontheotherhand,the

installationofhigh-speedcomputers

suchassupercomputershasbeen

completedatonlyeightuniversities

outofthe98nationaluniversities
,

andJapanisbehindinthisareaas

wel1.Thishasmadeitdif〔icultto

performR&Dinvariousi皿ovative

scientifictechnologies.IntheUS,the

signi丘canceofresearchusinghigh-

speedcomputerssuchassupercom-

puterswasrecognizedearlyon,and

anenVironmentinwhichfreeresearch

canbeperfbrmedusingsupercom-

putershasalreqdybeensetup.

9 JIQNo.95,1993



3.Housellolds

InJapan,wecannotsaythatcompu-

terutilizationinthehomeiswidely

andgenerallypopularized.At

present,In負)rmationexchangeis

chieflycar亘edoutbyTVandtel-

ephone.Inrecentyears,however,

severalsystemshavebeenputonthe

marketf()rhandlinginfbrmationus-

ingacomputerathome.Intherestof

theworld,weseecaseswheresuch

systemshavebeenpropagatedona

fUll-scalebasis.Servicesusingsuch

systemsarestartinginJapan.

Videotexisthefirstsuchcase.In

Japan,theCAPTAINSsystemwas

putintoactualusein1984.However,

thenumberofusersisstillatabout

the120,00013velatpresentandthe

systemhascometobecentered

aroundbusinessuses.PCcommuni-

cationisthesecond.Asof1992,there

were1,877PCnetworkstationsin

Japanandthenumberofuserswas

1.55million.ItisbelievedthatPC

comm皿icationshaveanaspectof

spreadingeasilyamongPeoplewho

arefamiliarwiththeoperationof

word-processorsandPCs,butofbeing

generallydif丘culttospreadbeyond

thesepeopleandintohouseholds.

Fromthatstandpoint,progressisbe-

ingmadeonease-of二 〇perationbyuti-

lizingtheresearchresultsonhuman

interfaces.Multi-mediaisthethird.

Uptonow,informationtransmission

formulti-mediahavebeencaniedout

usingpackagessuchasCD-ROMs.

However,wecannotacquirenewin-

f()rmationfromoutsidethehomeas

wecanwithaTV.Therefbre,although

multi-mediaisasystemwithex-

tremelydiversifiedpossibilitiesinthe

future,itspropagationintothehome

hasbeenverylimitedsofar.

III.PolicyTasksforthe

Promotionof

InfOrmatiZatiOn

1.GovernmentRolefor

Promotionof

InfOrmatiZatiOn

Governmentshouldersanimportant

roleininfbrmatization.Firstofal1,

Governmentshouldsetupanenvi-

ronmentwheretheprivatesectorcan

provideinfbrmationsystemsundera

necessaryminimumofclearregula-

tions.Inthemeantime,inadditionto

itsroleinsettingsuchrules,itisone

ofthemostimportantrolesofthe

Government,aspartofsettingupan

environment,tosetproperincentives

forinvestmentininformatizationand

theinformationindustry.Goverl1-

mentisalsoexpectedtotakeapositive

roleintheareasofestablishingsoft-

wareprices,promotionofinvestment

ininfbrmatization,andenhancement

JIQNo.95,1993 10



ofdatabases.Secon沮y,Govemment

itselfshouldpromoteinvestmentin

itsowninfbrmatization.Govemment

bearsrespollsibilityinimportantar-

easofintellectualactivityinresearch,

education,andadministration.In

theseareas,(fOvernmentisexpected

toreceivegreatbenefitsfromthere-

centadvanceofinfbrmationtech-

nologies.Also,infbrmatizationin

businessoperationsthatGovemment

ispromotingonitsownhastheaspect

ofbecomingthebasisforthe

infbrmatizationofsocietyasawhole.

Forexample,infbrlnatizationinthe

researchareawillbecomeahotbedof

infbrmati皿technologyadvances,

infbrmatizationintheeducational

areawillpromotetheinfbrmationlit-

eracyofthewholenation,and

infbrmatizationintheadministrative

areawillbecomeamodeltobeemu-

latedbythep亘vatesector.However,

intheseareas,theGovernmentisfar

behindboththeUSandtheprivate

sector.Therefbre,thecontinuinges.

tablishmentofanewsocialinfra-

structure,takingintoaccountthe

characteristicsofinfbrmatization,has

becomeatoPPrio亘tyandurgent

policytask.Thethirdisthepromo-

tionoffundamentaltechnologyde-

velopment.Intheareaofinfbrmation

technologiesthepaceoftechnological

progresSisfast.Technologicaldevel-

opmenthasanespeciallyimportant

significanceinthe

infOrmatizatiOn.

promotionof

2.SpecificPolicyTasks

(1)NewSocialInfrastructure

forInformatization

Wemustestablishtheconceptofa

news㏄ialin丘astructureinpr㏄eed-

ingwithinfbrmatizationfbrbusiness

operationsperformedbytheGovern-

mentitsel£Fromthatstandpoint,

thecomprehensiveeconomicpolicy

packageputtogetheronAphl13,1993

toboosttheJapaneseeconomycanbe

highlyevaluatedintermsofprovid-

ingthesocialinfrastructureupon

whichthedevelopmentofin-

formatizationisbased.However,it

isnecessarythatinformatizationin-

vestmentsbedemandedcontinuously.

①ProvisionofInformationFoun-

dationfbrResearch

1)ProVisionofResearchNetworks

LANsarethefbundationofresearch

networks.ThedevelopmentofLANs

fbrnationalresearchinstitutions(98

nationaluniversities,92nationalre-

searchlaboratories,andmanyother

publicresearchinstitutions)mustbe

completedattheearliestpossibledate.

Inthemeantime,thenetworksto
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co㎜ectthoseLANsmustbeinte-

gratedandthelinespeedmustbe

raised.Eventually,itwillbeneces-

sarytOVigorouslypursuegigabit-class

computernetworks.

2)InstallationofHigh-SpeedCom-

puterssuchasSupercomputers

Supercomputersarecurrentlyin-

stalledatabout4010cationsinJa-

pan`snationalresearchinstitutions.
Theinstallationofafurthereleven

supercomputershasbeenauthorized

inthelatestcomprehensiveeconomic

policypackage.However,high-speed

computerssuchassupercomputers

mustbeinstalledatmajorleading-

edgeresearchinstitutionsamongthe

nationalresearchinstitutionsatthe

earliestpossibledate.

canusecomputersmvarlous

aspectsofstudyintheirdaily

lives.

b)AvailabilityofSoftware

Inordertoprovideinfbrma- ,
tionforthesmoothinstallation

ofgood-qualityeducational

software,wemustcreateli-

brariesonanationwidebasis.

c)R&DonAdvancedEducatioll

Methods

Withregardtotheadvanced

educationsystemsthatcanef-

fectivelyutilizethepotential

capabilitiespossessedbycom-

puters,itwillbenecessarythat

theGovernmenttaketheini-

tiativeinperformingR&D,

verification,anddissemination

inthefuture.

②InformatizationofEducation

1)InforrnatizationofEducationat

ElementarySchoolsandJunior

HighSchools

③Inf()rmatizationinAdministra-

tion

1)CentralGovernment

a)InstallationofComputersfbr

Education

Inmakingeducationusing

computersarealityinthetru-

estsenseoftheword,theideal

lStOCreateanenVirOnment

whereeachstudentisprovided

withacomputersothatthey

Concerningtheinfbrmatizationof

thecentralgovernment,theGovern-

mentmustfromnowon,asanentire

Government,f()rmulatea5-year

informatizationplanforadministra-

tiontogetherwiththepublican-

nouncementofitsprinciples.The

Governmentmustalsoreviewthe
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planeveryyear.Inviewofthecondi-

tionspervadingthecentralgovem-

mentandtheinformationtechnology

trendsinrecentyears,alltherelated

ministriesandagenciesmusttakea

lookatthef()110wingthreesystems

andinstallthesystemsattheearliest

possibledate,whilemaintainingcon-

sistencybetweenministriesand

agencles・

The丘rstistheinstallationofLANs

withineachministryandagencyand

personalcomputersconnectedtothe

LANsataratioofoneunitperperson,

andnetworksbetweenthoseminis-

triesandagencies.Thesecondisthe

constructionofnetworksconnecting

Tokyoandlocalareas.Forexample,

aTVconferencesystemorthelike

connectingaheadministryinTokyo

toitsregionalbureauofHcesshould

beconstructedinthe5-yearplan.The

thirdisinformatizationofindiVidual

services.Thecentralgovernment

shoUldactivelyundertaketheproject,

especiallyinthosecasescloselyre-

1atedtotheprivatesectOr.Forex-

ample,theonlinearrangementof

statisticalresearchisonesuchcase.

Thisshouldbefullyoperationalin

aboutfiveyears.

2)LocalGovemment

ernment,脱utomaticresidentcard

issuingsystemistheonlysystemthat

hasbeenof五ciallyauthorized,andits

earlyinstallationisdesired.Inthe

血ture,thelocalgovernmentWillhave

toexaminechangesinthesystemso

thatautomaticissuancecanbeper-

mittedfbrothercerti丘cates.Onthe

otherhand,onecharacteristicofthe

infbrmatizationoflocalgovernment

bodiesisthateachgovernmentis

proceedingwithinfbrmatizationon

itsown.Forthisreason,system

standardizationbyjointcollaboration

oflocalgovernmentsisrequired.

(2)DevelopmentofEnviron.

mentforPromotionof

InformatizationwithPri.

vateSectorInitiative

①MaintenanceofSecurity

Asforsecuritymeasuresintheprivate

sector,itisfirstnecessarytopropa-

gategeneralstandardsfbrcomputer

systemsafetyMeasuresandalsoto

provideproperincentivessuchas

strategicfinancialassistance.'Itis

alsonecessarytopromotethepropa-

gationofsystemsauditingbythedif-

fusionofsystemsauditingstandards

andtheoperationofasystemsaudit

corporateledgersystem.

Intheinfbrmatizationofl㏄algov－ ②PromotionofStandardization
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RegardingstandardizedEDIinin-

dustry,interdisCiplinarystandards

andintemationalstandardsexistre-

gardingcommunicatiollprocedure

andsylltaxrules(stalldardsyntax

rules).Atpresent,weareatastage

wheremessagedevelopmentispro-

gressing,andthefoundationforEDI

propagationisbeingsecurelyputin

place.However,interdisciplilaryEDI

thatislinkednotonlytocommercial

且owcenteringaroundorderplace-

mentandacceptance,butalsophysi-

caldistributionandmonetary且ow,

hasnotbeenfullydeveloped,andthe

progressofEDIpropagationinsmall

andintermediatecompaniesiSalmost

stalled.Therefore,itisnecessaryto

energeticallypromotedissemination

andeducationactivitiesthroughthe

constructionofandoperationalex-

perimentingwithinterdisciplinary

EDIpilotmodels.Ontheotherhand,

astheimportanceofstandardization

intheinfbrmationareaincreases,the

strategicimportanceofstandardshas

furtherincreasedinaccordancewith

theadvanceofinternationalization.

Japanisnowrequiredtoactively

participateinsettingintemational

standards.Thedevelopmentof

standardizedtechnologiesgenerally

enablestheestablishmentofgeneral-

purposefundamentaltechnologies

thatWillpermitthedevelopmentofa

varietyoftechnologiesbasedonthese

standardizedtechllologies.Theutili-

zationofthe丘nancingandloansys-

temfortheFundamentalTechnology

ResearchPromotionCentersmustbe

reviewedintermsofsuchjoilltre-

searchanddevelopment.

③PromotionofCommunicationLine

EnhancementandDevelopmentof

RelatedSystems

Inthefuture,itwillbenecessaryto

developacommunicationinfrastruc-

turesuchasB-ISDNforhouseholds

ingehera1.Fortheeffectiveutilization

ofsuchahigh-levelcommunication

infrastructure,itwillbenecessaryto

provideavarietyofdiversifiedcom-

municationserVicesandinformation

servicesontheinfrastructure.For

thatpurpose,itisnecessarytopro-

mOteneCeSSaryenvirOnmental

development,includingtheproper

reviewofvariousexistingregula-

tions,sothattherewillbenoobsta-

clestothespreadofsuchavariety

ofservices.Also,itisbelievedthat

inrelationtocommunicationand

broadcastingsystemsaswe11,the

infbrmationrelatedindustrieswill

havetoprovideservicesthatare

morecreativeandorigina}than

befbreinresponsetotheneedsof

people.Forthisreason,itisimpor-

tantthatthespreadofdiversified

servicesnotbehampered.
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④ReviewofVariousSystemsin

ResponsetoProgressin

InfOrmatiZatiOn

Wemustpromotetheenhancement

ofrational/eMcientofficeworksys・-

temsusing"paperless"methods,in

lightofpreparationworkf()runiform

internationalrulesregardingEDI

transactions,etc.,thathavebeencar-

riedoutin1993intheWorkingGroup

onEDIofUNCITRAL(UnitedNa-

tionsCommitteefbrInternational

TRAnsactionLaw).Therulesinclude

thedefinitionofEDItransactions,

electronicdatacontrolof"original

documents,"andcorroborativecapa-

bilities.Furthermore,fbrthesmooth

progressofinfbrmatizationintothe

home,itisnecessarytoestablishsys-

temstoprotectprivacyandpreserve

morality.

Inaddition,itisnecessarytoestablish

asystemtosmoothlyhandleintellec-

tualpropertyrights.Thismustbe

reviewedbyassociationsofproperty

rightsownersandmediarelated

companles・

⑤DevelopmentofDatabase

Inordertomakedatabaseswidely

used,thefreeoriginalityandvitality

oftheprivatesectormustbefully

utilizedunderfreecomp()tition.The

developmentworkofdatabasesshould

beperfbrmedbytheprivatesectorin

prinCiple.Inthemeantime,thereisa

largeamountofadministrativedata

storedonmagnetictapethatisnot

utilized.Itisnecessarytoenhance

boththeproVisionofadministrative

datatotheprivatesectorandthe

distributionsystem.

(3)PromotionofFundamental

TechnologyDevelopment

Duetosituationalchangesinrecent

years,ithasbecomenecessaryto

tackleseveralnewtasksfbrthede-

velopmentoffundamentaltechnolo-

giesinthefuture.Thefirstisthe

shifttobasicresearch.Inshiftingthe

contentoftechnologicaldevelopment

tobasicmatters,themethodofpro-

ceedingwiththepr()jectmustbe

changedaccordingly.Firstofall,in

choosingresearchthemes,itwould

bemoreapPropriatetochangetothe

"peerreviewmethod
,"whereinindi-

Vidualthemesareevaluatedandcho-

senusingtheopinionsofthirdpar-

ties.Selectionofresearchcontents

willtherebybecarriedoutmoreflex-

ibly.Meanwhile,asthethemesof

basicresearcharebecomingglObally

common,wemustenhanceinterna-

tionalcooperation.Inparticular,with

regardtosoftwareproductscreated

asaresultofresearch,wemustde－
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velopallenvironmentwhereinitcan

befreelyusedbytheworld'sre-

searchersbyprovidingsuchproducts

freeofcharge.Secondly,software

willbecomemoreimportant.There

arenoestablishedparadigmscon-

cemingthefundamentaltechnologi-

caldevelopmentofsoftware.How-

ever,inadditiontotheoreticalstruc-

tures(suchasinference)andtheso-

lutionofprinciples(suchasrecogni-

tionandlearning),such
,so-called

computingfunctionsastheabilityto

obtainasolutionwithinarealistic

processingtimearealsoimportant.

Ascorroborativestudies,weshould

alsoconsiderincludingresearchon

softwaredevelopmentfbrthepurpose

oftheveri丘cationoftheseandthe

collectionofrelateddata.Thirdly,

theinterfacebetweencomputersand

humanshasbecomeimportant.In

termsofthedevelopmentoftechnolo-

9iesconcemingtheinterfacebetween

computersandhumans,ourtaskisto

improvecomputerssothatwecan

operatethemwithan"everyday"

sense,toprovidecomputerswiththe

samecapabilityofrecognitionand

feelingashumans,etc.Insuchre-

search,theactualsensesandcapa-

bilitiesofhumans,themselveswill

becomesubjectsofresearch.There-

fbre,wewillhavetohavetheper-

spectivesofvariousareasofresearch

suchaspsychology,ergonomics,and

pedagogyinadditiontocomputersci-
ence.
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TowardApPropriate

Trade

Software

HiroyukiKishi

DeputyDirector

ElectronicsPolicyDivision

MachineryandInformationIndustriesBureau

MITI

Sometimeago,theInformationIn-

dustriesCommitteeoftheIndustrial

StructureCouncil,anadvisoryor-

ganoftheMinisterofInternational

TradeandIndustry,preparedare-

portpresentingthedesirabledirec-

tionsf()ragreementsandpricing

deCisions,whicharebasicconditions

forapPropriatesoftwaretrade.

IIIthatreportofDecember1992,the

InformationIndusthesCommittee

presentedadetailedurgentproposal,

"TheNewAgeofSoft
ware",tothe

MinistryofIntemationalTradeand

Industry.Amongthedirectionsindi-

catedfbrcreationofanapPropriate

businessenvironmentforthesoftware

market,theproblemofrulesfbrtrade

wasgivenparticularattention、

*StandpointoftheInvestigation

advancesininfbrmationtechnology,

theimportanceofsoftwarehascome

tobefeltstronglyashardwarehas

falleninpriceandbecomelessdiffer-

entiated.

However,inJapan,therehasbeena

lowrecognitionofthevalueofintel-

lectualcreationstobeginwith,and

therearetradepracticeswhichdis-

countsoftwareasjustanaccessoryof

hardware.Thesefactorshaveham-

peredtradeinsoftwareasaninde-

pendentproduct,andaccordingly,the
softwaremarketinJapanhasfailed

tomature.

Tomakethemarkettrulycompeti-

tive,theestablishmentofasystemto

distributelargequantitiesofhigh

quality,sophisticatedsoftwareisan

urgentissue.

Inrecentyears,alongwiththerapid Fromthisstandpoint,the.Informa－
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tionIndustriesCommitteeisform-

ingrulesfbrbothsoftwarevenders

andusersbasedontheconsentof

bothpartiesinregardtoproblems

relatedtotrade,speci丘callyagree-

mentsandpricingdecisions,which

arebasicconditionsfortheestab-

lishmentoffair,transparent,and

efficientmarketingmechanismsin

thesoftwaremarket.

*EstablishingApPropriate

AgreementPractices

Inthedevelopmentofcustomsoft-

ware(softwaredevelopedunder

commission),itoftenhappepsthat

thevenderisunabletogainathor-

oughunderstandingoftheuser's

needsatthetimethattheorderis

placed.Thevenderandtheuser

oftenhavedifferentideasofthede-

tailsandscopeoftheworktobe

doneandofthefUnctionsandqual-

ityofthesoftwaretobesupplied.

Thiscreatesatendencyfbrahigh

degreeofuncertaintyinthebusi-

ness.Inabusinesswithsucha

highdegreeofuncertainty,useof

anagreementcontainingallneces-

saryitemsf()rdiscussionrelatedto

thetransactionisnecessarytoraise

thetransparencyofbusinessdeal-

ingsasmuchaspossible,reducethe

risksassociatedwithbusiness

dealings,andincreasetrustforthe

businesspartner.

However,lookingattheactualsitu-

ationofcustomsoftwaredevelop-

mentinJapan,weseethatthe

vendersandusersdonothavea

strongconsciousnessthatthedetails

ofthetransactionshouldbeclarified

atthecontractstage.Moreover,no

commonruleshavebeenformedfor

itemswhichshouldbeincludedina

contract,Suchasproceduresfor

changingspecifications,ortheas-

signingofresponsibilityfbrdefects。

Therefbre,contractsarebeingcon-

cludedwhichcanhardlybesaidto

benecessa「ilyaPpropriatefbrthe

developmentofcustomsoftware.

Thesearetheinsuf丘cientcontracts

producedbymanyvenderandusers

basedonlyontheirownlimitedex-

perience,andcontractsbasedonthe

generalconceptof``contract"pro-

ducedbystaffinchargeofjudicial

affairs,whohavenothingtodowith

systemdevelopment.Asaresult,

thereisnoassuranceoftranspar-

encyinsoftwaretransactionsorof

trustbetweentradepartners.This

invitesvariouskindsoftroublebe-

tweentheuserandthevender,and

consequentlytheuser'strustinthe

venderfallswhenthefunctionsand

perfbrmancethattheuserexpected

cannotbeobtainedfromthecom.

pletedsystem.Todealwiththis

situation,thisreportindicatesthe

contracttextitemsthatshouldbe
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madeclearatthetimeofatransac-

tion,alongwithguidelinesforthese

items.(ThemaJ'oritemstobein- .

chidedincontractswereannounced

inthenandeoftheMinisterofIn-

ternationalTradeandIndustryin

anof6cialpublicationdatedJuly

14,1993).

MajorItemstobeIncludedinCon-

tracts

(1)SystemfbrDevelopmentPromo.

tion

1.Unificationofwindows

2.Holdingconferences,regularly

3.Settingroles

(2)EstablishingSpecif]cations

1.Subjectforformationofspeci-

fications

2.Checkingandsettingof

specifications

3.Proceduresforconf]rming

specifications

(3)ChangingSpeci丘cations

1.Methodf()rofferingspecifica-

tions

2.Methodfbracceptingchanges

3.Formationofspeci丘cationsfbr

changes

4.Proceduresforconfirming

changedspecifications

(4)CheckingandAcceptance

1.Standardsf()rcheckingand

acceptance

2.Timeperiodfbrcheckingand

acceptance

(5)ResponsibilityforDefects

1.Scopeofresponsibilityfbr

correctingdefects

2。Scopeofliabilityfbrdamages

3.Timeperiodforresponsibility

f()rdefects

(6)IntellectualPropertyRights

1.Ownershipofrightstothe

P「09「am

2.Ownershipofrightstodocu-

ments

3.Ownershipofrightstorou-

tines,modules,etc.

4.Ownershipofrightstointan.

gibleinfbrmation

(7)ConfidentialInfbrmation

*IntroductionofOrderingby

RFP(RequestforProposa1)

Thefailureofusersinalmostall

casestosubmitaclearRFP(Request

fbrProposa1)atthetimeofordering

sof七warecanbeindicatedasone

factorthatobscuresthedetailsof

contractS.TheRFPistoindicate

whattheuserexpectsfro血the

vender,underwhatconditionsde-

velopmentshouldbecarriedout,and

soon.Inthe丘eldsofengineering

andconstruction,orderingbyRFP

iscommonpractice.Thisfbrmatis

alsogenerallyusedinthesoftware

industryinEuropeandAmerica.

FrOmnOwOn,itSeemSneCeSSaryin

theJapanesesoftwareindustryas
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welltospreadthepracticeinwhich

theuserclarifiesbyRFPtheoutline,

developmentsystem,development

envlronment,1mportantguarantee

items,andcontractitemsf()rthe

systembeingcommissioned,andin

whichthevendercreatesspecifica-

tionsbasedonthatRFP.

*PromotionofValue.Based

Pricing

Tosolvethecurrentproblemofim-

maturityinthesoftwaremarket,

va㎡ousactionsfbrenvironmental

constructionwillbenecessary.The

circulationofcontractsinwhichthe

itemsofdiscussionwhicharenec-

essaryforthetransaction,asmen-

tionedabove,aremadeclear,will

contributetothetransparencyof

transactions。However,although

thiskindofclari丘cationofcontracts

isnecessaryinsoftwaretrade,it

can'tbesaidthatthisaloneissuffi-

cienttofunctionalizethemarket

mechanismsofthesoftwaremarket.

Also,itisdifficulttoensuretrans-

parencyintransactions.Toreally

functionalizethemarketmecha-

nismsofthesoftwaremarket,en-

suringmutualtrustbetweenthe

venderandtheuserandcausing

pricesthatre且ectthevalueofthe

softwaretobesetarealsoimpor-

tanttasks.

However,inrealitythepricingof

customsoftwareissetaccordingto

theruleof``costplus",andthisbasis

forestimationisoftenmadeknown

totheuser.However,asthispricing

methodisbasedonperson-hours,it

isacost-basedpricingmethod.This

hinderswholesomegrowthinthe

softwaremarket,asittendsIlotto

reflectthevalue,quality,orproduc-

tiVityofsoftware.Toeliminatecost-

basedpricingfbrthesakeofhigher

value-addedpricingonsoftwareand

creativedevelopmentinthesoftware

industry,allvendersmusttryto

providesoftwarewithahighlevel

oftechnologyandknow-howthat

satisfiestheusers'demands.This

softwaremustbehighinproductiv-

ityandinvalue-addedpricing,but

lowincost。Competition,basedon

thep亘ceandqualityofsoftware,is

necessaryfbrthemarket.

Nevertheless,venderswhoarecur-

rentlytryingtointroducepricing

methodbasedonthevalueofsoft-

warefinditdif6culttoeffectan

immediateescapefromtheold

method.Therefbre,the"costplus"

methodmaybeusedinsomecases

asagradualmeans,butevenin

thosecases,fbrtheestablishment

ofthemarketmechanisms,theus-

ers'trustmustnotbelostwhile

softwarep亘cingismadetoreflect

itsvalue.
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Forexample,aninterme(五atestance

duringtheprocessofenactingvalue-

basedpricingcouldbetoindicate

onlythecostsincurredateachstage

ofsoftwareconstructionwhenasked

bytheuserfbranestimate.

Ontheotherhand,iftheuserin-

sistsonknoWingtheperson-hours,

thevendercouldenabletheuserto

placeasuitablevalueontheskills

oftheengineerinvolvedbyincluding

informationontheengineer'srank,

inordertoindicateindirectlytothe

userthevalueofthesoftware,the

vender'sproductivity,andsoon.

Throughsuchmeans,correctinfbr-

mationcanbesupPliedtotheuser,

whoatpresentishardlygivenany

dataatallfbrdecisionsonthevalue

andpricingofsoftware.Itisnec-

essarytoensurethattherankingof

engineersusedf()restimatessup-

pliedtousersisadjustedaccording

totherankingusedwithinthecom-

panyfbrcalculatingcosts,Ofcourse,

itisn'tnecessarythattheengineer

rankingPresentedtotheusersbe

absolutelyidenticaltotheengineer

rankingusedinternallyf()rcost

calculation.However,astheseare

basedonacommonstandard,they

shouldhavesomedegreeofcorre-

spOIldence.

ItisthoughtthatthesupPlyingof

correctinformationtotheuser,

achievedbyadjustingtheengineer

rankingusedf()restimatesforus-

ersaccordingtotheengineerrank-

ingusedwithinthecompanyfbrcost

calculations,canstrengthenthere・

lationshipoftrustbetweenthe

venderandtheuser.

Manyvenderscurrentlyranking

engineerstaketheengineers'years

ofexpe亘ence,pastachievements,

quali丘cations,orsomecombination

ofthesefactorsasthebasisf()rthat

ranking.However,theseranking

factorsareobscuretotheuser,and

asthefactorsusedvaryaccording

tothecompany,thisinfbrmationis

nothelpfultotheuser.Aclear

$tandardmustbeestablishedfbr

rankingengineers,andmoreover,a

commonstandardmustbeestab-

lishedamongvenders.'Onlywhen

suchastandardisestablishedwill

transparencybeensuredintrans-

actions,andonlythenwillusersbe

abletocomparetheprices,produc-

tivity,andsoonofvariousvenders.

Inthecasethatsuchastandardfbr

rankingisestablished,however,it

willnotbenecessaryfbrthevenders

tostandardizethenumberofranks.

Theimportantthingistoestablish

aclear,commonstandardforrank-

ing.Eachvendercouldcreateits

ownrankingsystembasedonthat

commonstandard,andstilltheuser
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shouldbeabletoconductcompah-

sonsamongvenders.

Still,thereisthefearthatuniform

rank-basedevaluationofengineers

couldhamperthedevelopmentof

creativesoftwareengineers.The

rankingshouldbemadetore且ect

thevariousskillsthatengineers

have,becauserankingwhichin-

cludesestimationofthedegreeto

whichanengineer'sabilitiesand

knowledgeareinvestedintheproc-

essOfsoftwareproductionisanim-

portantfactor.

Inconside]dngthestandard .f{)rthis

sortofranking,itispossibletomake

useofthenewpatternfor

informatizationpersOnllel,andthe

newdivisionsinthetestfbrinfbr・

mationprocessingengineersbased

onthatnewpatterl1,suggestedby

theInformatizationPersonnel

PolicySubcommitteeoftheInfor-

mationIndustriesCommitteeofthe

IndustrialStructureCouncil.These

couldbeusedasacommonstand-

ardforevaluatingengineers.That

is,whenrankingengineersinthe

future,underthepremiseofellact-

mentofanability-basedsalarysys-

tem,itseemsthatitwouldbeeffec-

tivetousethispersonnelpatternas

thebasis.Becauseitisnecessaryto

fullyexploitthemeritsofengineers

withvariouskindsofskillsinhigh・

valueadditionforsoftware,itseems

thatstudyshouldbemadefbrreal-

isticstandardsbasedonthepast

expe亘encesandachievementsof

engineersineachcategory,keeping

thepatternofinfbrmatizationper-

sonnelinmind.

*MakingCostCalculationMore

Strict

Atpresent,almostaUoftheex-

pensesofsoftwaredevelopmentare

calculatedasmanufacturingcostor

generaloperatingexpenses,butin

costcalculation,vendersvaryasto

whetherthecostofresearchand

development,thecostofin-house

education,thecostofcorrectingde-

fects,andcostsrelatedtomainte-

nanceafterdeliveryareincludedin

manUfaCtUringCOStOringeneral

operatingexpenses.Thereisno

standardizedrulefbrcostcalcula-

tion,andasaresult,usersdonot

placemuchfaithinthepricesthat

vendersindicate、

Todealwithexpensesinsuchaway

thatthevarianceiseVident,itseems

thatthesoftwareindustryshould

becomestandardizedtosomeextent.

Thecostofresearchanddevelop-

mentandthecostofin-houseedu-

cationcouldbedivided,depending

onthegoalorsubject,intogeneral

items(unrelatedtotheproject,
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necessaryforthewholecompany)

allditemsnecessaryfbrindividual

projects.Becausethecost-effective:
nessofgeneralresearchanddevel-

opmentalldin-houseeducationis

notlimitedtoindividualpr()jectsbut

extendstothewholecompany,it

wouldseemthatthisshouldbe

treatedasgeneraloperatingex-

pensesasarule.Itemswhichare
necessaryforindividualprojectsalso

benefitthecompanyinternally,but

fromthestandpointthattheywere

onlynecessaryinthefirstplacebe-

caUseofthatpr()ject,asarule,it

wouldseemthattheseshouldbe

treatedaspartofmanufacturing

cost.

Thepossibilityandtimeperiodof

defectoccurrenceandtheexpenses

neededfbrcorrectingsaiddefects

cannotbepredictedaccurately,but

becauseconclusionofacontract

meanstakingresponsibilityfbrthe

completionofthesoftwarbinvolved,

itisdesirablethatsuchexpensesbe

addedtoproductioncostsinthe

contract.

Theexpenseofmailltenanceof

softwareafterdeliveryshouldnot

beaddedtothecostofsoftwarede-

velopment,butthecostsofpreser-

vationshouldbetreatedaspreser－

vationcosts,basedonapreserva-

tioncontractconcludedwithsepa-

ratecompensatlon.

Inthecaseofreuseofroutines,

modulesorintangibleproperty,

currentlythefeesfbrusagebya

thirdpartyandexpensesfbrlater

adjustmentsareaddedtothecost,

butinthecaseinwhichthevender

ownstheintellectualpropertyrights

oftheseroutinesandsoon,onlythe

expensesneededfbrlateradjust-

mentsareadded.Toaddroutines,

modules,andintangiblepropertyto

thecost,underthecurrenttaxation

laws,theseexpensesmustbecapi-

talized(redemptionperiod:five

years),butastechnologybecomes

obsoletequicklythesedays,thereis

almostnothingthatcallbeapplied

forafullfiveyears.Thismakesit

dif6culttocalculateroutines,mod-

ules,andintangiblepropertyascost.

Howeveti,becausereuseofroutines,

modulesandintangiblepropertyis

theapplicationofpropertywhich

thevenderhasaccumulated,incost

calculation,itisappropriatetotreat

thisaSanincreaseintheprofit

margin,dealingwithitintransac-

tionswiththeuseraspaymentto

one'scompanyfortechnology,and

soon.
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*PromotingtheOpennessofIn・

f()rmation

Inthecurrentsoftwaremarket,

manykindsofinfbrmationwhich

arenecessaryfbrbusinessdealings

areaccumulatedinternallybythe

vender.Suchinfbrmationisrarely

madeavailabletotheuser.These

kindsofinfbrmation,whichare

usefUlfbrbusiness,arenotgenerally

distributedthroughanymedia,ei-

ther.Asaresult,theusersare

forcedtomakedecisionsonsoftware

purchasesbasedonlyonlimitedin-

formation.Aslongasthissituation

continues,itwillbedif五culttoin-

creasethetransparencyofthesoft-

warebusinessortoestablishmarket

mechanismsinthesoftwaremarket.

Therefbre,variouskindsofinfbr-

mationrelatedtothesoftware

businessshouldbedistributedin

themarket,andusabilityofinfbr-

mationbyusersshouldberaised

significantly.

Thecurrentstateofthesoftware

market,inwhichinfbrmationthat

userscanutilizeislimited,contrasts

withthesituationintheconstruction

industry.Toputmarketmechanisms

tOworkinthismarket,vendersshould

increasethetransparencyofthe

business,makingasmuchhelpful

informationavailableasuserscan

utilizebyprovidinglargequantities

ofinformationinvariousforms.

Becauseinfbrmationontheprice

andqualityofsoftwareandinfbr-

mationonvenders'technological

strengthandsoonwouldseemes-

peciallyhelpfultousers,asmuch

informationaspossibleoftypessuch

asthoselistedbelowshouldbemade

availablethroughorganizationsin

theindustry,organsofathirdparty,

andorgansoftheindustry.Itis

urgentlynecessarythataconsen-

susbereachedonthis.－
Forexample,intheconstructionin二

dustry,infbrmationonunitperson-

nelexpenses,unitmaterialex-

penses,andsoonisregularlypub-

lishedinorgansoftheindustry,so

thatthisinfbrmationcanbeutilized

byusers.Asaresult,theusers

apPlythisinfbrmationinmaking

theirowndecisionsaboutactionsto

takeinthemarket.

*Softwaredevelopedbyeach

venderinthepast(type,price,

fUnctions,etc,)

*Fieldsofspecializationof

vender,orfieldsofvender'sac-

'

complishments(byindustrytype

handled,etc.)

*Overalltechnologicalstrengthof

vender(numberofengineers

withcertainquali丘cations,etc.)
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*Businessconditionsofvender

*Degreeofsatisfactiontoward

eachvenderamongusers,etc.

Infrmin
　

rln f.

=

*Scalesofprogramsnecessaryto

realizevariousfunctions

*Excellentsoftwaredevelopedin

thepast,etc.

Toensurethetransparencyofbusi-

nessdealings,alongWithpromotion

oftheopeningofinformationtous-

ersbyvenders,itisalsonecessary

topromotetheopeningofinforma-

tiontovendersbyusers.Atpresent,

vendershavetodealwiththeprob-

lemofinsufficientunderstandingof

users'needsandtheconsequentin-

abilitytocreatespecificationsina

completef()rm;thiscausesmanyin-

stancesoftroublerelatedtotrans-

actions.Forthatreason,atthetime

ofsoftwaredevelopment,users

shouldfirstpresentanRFP(Re-

questforProposa1),inwhichthe

majoritemsarepresentedinas

muchdetailaspossible.Bymaking

thisacommonandthoroughgoing

practice,asmuchinf{)rmationas

possibleshouldbemadeavailable
tovendersaboutthedetailsofbusi-

nessandsoon.
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TrainingNewInformatization

Personnel

ShuichiKaneko

AssistantChiefofTechnicalSection

InformationServicesIndustryDivision
MachineryandInfbrmationIndustriesBureau

MITI

Chapter1:ANewStageof

Informatization

1.AdvanceoftheNewInfor・

matiOnReVOIUtiOn

Throughoutthe1970'sand1980's,

Japanaccomplishedeconomicgrowth

whileovercomingmajorchangesin

theeconomicenvironment,including

thetwooilcrisesandtherapidriseof

theyen.Inf()rmatizationmadealarge

contributiontothiseconomicgrowth

byprovidingrationalization,labor-

saving,andsoon.Fromnowonas

well,forstableeconomicgrowth皿 －

dervariousstructuralrestrictions,

andtomakethelifeofthenati皿's

citizensmorecomf()rtable,infor-

matizationmustbemadeevenmore

sophisticated.However,withthe

backgroundoftherevolutionininf()r-

mationtechnology,thespeci丘cform

whichinformatizationWilltakefrom

nowonwillbothcausegreatqualita-

tivechangesintheroleofinfbrma-

tionsystemsandraisethesocialposi-

tionofinformationsystemssignifi-

cantly.Also,theveryinformation

thatiscollected,processed,anddis-

tributedbyinfbrmationsystemswill

becomethesourceofneweconomic

andculturalvalues.Thiskindof

changewhichwillbebroughtabout

byfurtherprogressininformatization

couldwellbecalleda"newinforma-

tionrevolution".

Therevolutionininformationtech-

nologyisseenespeciallyclearlyin

thefbllowingareas.

①Sophisticationoffunctionsofin・

fOrmatiOnSyStemS

Downsizingiscontinuingtoad-

vance,asillustratedforexample

bytheappearanceoftheRISCchip,
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whichhasallowedworkstationsto

realizeprocessingspeedsthat

matchedexistinggeneral-use
.

computers.ItisbecomingPossible

fbrvariouskindsofinfo]㎜ation,

includingimagesandsoundsasin

multi-media,tobepr㏄essed.Asa

result,meansarebeingsupPlied

widelyfbrtherealizationofso-

phisticatedinformationprocessing

whichwasnotpossibleinthepast.

②Sophisticationofenvironmentfbr

usageofinfbmlationsystems

BecauseOfthedevelopmentof

computernetworktechnology,in-

formationsystemsaredeveloping

towardadistributedusagemodel.

Also,graphicuserinterfacesare

providingauser-friendlyoperat-

ingenVirOnment.FrOmnOwOn,

theapplicationofmulti-media

systemsandknowledgeinforma-

tionpr㏄essingshouldcontribute

totheconstructionofauserenvi-

ronmentthatissigni丘cantlycloser

tohumanpatternsofintuitionand

COgllltlon.

technologyisputtopracticaluse,

acomprehensiveenVironmentWill

developevenfurtherforefHcient

softwaredevelopmentthrough

suchmeansasautomatizationof

variousprocessesofprogramde-

velopmentandre-useofprograms、

Also,withthebackgroundofthe

revolutionintechnology,theroles

playedbyinfbrmationsystemswill

increaseinsophisticationinthefbl-

lowingways.

①Fusionofinformationsystemsand

creativeintellectualactivities

Themaingoalsofinformationsys-

temshavesofarbeentOsavesim-

plementallaborandtoincrease

speed.Inaddition,infbrmation

systemswillbecomethebasisfbr

s㏄ialandindustrialintellectual

creativeactivitiessuchasdecision

making,problemsolving,and

creatiOn.

②Closenessofinfbrlnationsystems

totheenduser

③Sophisticationoftechnologyfbr

constructionofinfbrmationsys-

tems

AsCASEtools,repositOries,and

otherfunctionsbecomemoreso-

phisticatedandobject-oriented

AsenVironmentsbecomeeasierf()r

theendusertoutilizebecauseof

theincreasingvarietyandsophis-

tiCatiOninuSerinterfaCeS,itwill

becomepossiblefbrtheenduserto

developsimpleinfbmationsys-

temsdirectlybymakinguseof4GL
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andsoon.

③Infrastructuringofinfbrmation

systems,

Asconnectionsbycomputernet-

worksbecomegeneralized,andthe

su】 ㎡faceexpansionofinf()rmation

systemsadvancesbyleapsand

bounds,theresultisthattherole

in命mationsystemsplayinthe

infrastructureforeconomicand

socialactiVitiesalldfbrpeople's

livesbecomesstrongerand

strOIlger.

2.ChangesintheRoleoftlle

InformationSerViceIndus・

tryandtheRoleofUsers

intheNewInformation

Revolution

Intheeconomyands㏄iety,asthis

newinfbrmationrevolutionpro-

gresses,therolethatshouldbeplayed

bytheinf()rmationserviceindustry

(includinginformationservicesec-

tionsofcomputermakers,aswellas

informationservicecompanies),as

wellastherolethatusersshould

play,willexperiencemajorchanges。

Thedetailsofthesechangesareas

follOWS.

(1)Therolethattheinformation

serviceindustryshoUldplay

Theinformationserviceindustry,with

itsbaseofadvancedtechnological

ability,mustenabletheuser'tOenjoy

thebene丘tsofinfbrmationtechnol-

ogytothefUllestextentpossible,sup-

plyingspecializedandsophisticated

servicesincludingtheconstruction,

operation,apPlication,andsoonof

informationsystems.Amongthese

activities,thefolloWingfivepointscan

besaidespeciallytoberoleswhich

willbecomeincreasinglyimportant

inthefllture.

①SupPortfbrnewvalue・creatingac-

tlvltles

Whencarryingoutplanningand

designinginadvancedstagesof

thepr㏄essofconstructinginfbr・

ma廿onsystems,supPl)dngsystems

thatareapPropriatetotheneeds

andbusinessoftheuserhassofar

beenthemaino均ect,butfromnow

on,informationsystemsWillbeex-

pectedtoful丘llthefUnctionofsup-

portingtheuser'sactivitiesf()r

fbrmationofneweconomicand

culturalvaluesbybecominginte-

gratedwiththeuser'sbusinessand

organizationinthemostsuitable

way・

②Configurationofthemostsuitable

infbrmationsystems

Inthedesignanddevelopmentof
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software,integrationfUnctionsthat

formhighqualityinf()rmationsys-

temsshouldbesuppliedbythe

combinationofhardwareandsofレ

ware.

③SupPortfortheuseofinformation

systems

UsersUpPorthassofarconcen-

tratedoneducationoftheuser,

butusersupPortshouldgrowto

includefUnctionsalloWingfullex-

ploitationoftheeffectivenessof

infbrmationsystems,including

supportfbrtheimprovementofthe

user,sbusiness.

⑤Supplyinghigh-qualitypackage

software

Because'packagesoftwarewillbe-

comeevenmoreimportantthan

befbreamidtherapidadvanceof

downsizing,systemintegration,

andsoon,alongwiththedevelop-

mentandsupplyingofhighqual-

itypackagesoftware,fromnowon,

functionswillbecomenecessaryto

effectatransfertotheuserofthe

businesspr㏄essing㎞ow-howthat

hasbeenobtainedthroughsuch

development.

(2)Therolethattheusersshould

play

④Operationsofinformationsystems

Sofar,operatibnshaveconcen-

tratedontheoperationandmain-

tenanceofhardwareownedbythe

user,butthisisexpectedtoshift

fromnowontotakethefbrmof

systemsoperation,themanage-

Inentoftheuser'sinfbrmationsys-

temasawhole.ThisWillrequire

integratedfμnctionsfbroperating

infbmlationsystem .ssafelyand

ef五ciently,includingchoiceofthe

mostapPropriatehardware,emer-

gencyresponsefbrthehandling

andsolvingofvarioussortsof

trouble,confidentiality,andad-

vancecnmepreventlon.

①Acquisitionofbasicskillsfbrinfbr-

mationsystemconstructionand

apPlication

Endusercomputingiscontinuing

toadvance.Inordertobecome

abletoenjoythebenefitsofinfbr-

mationsystemstothefullest,us-

ersmustthemselvesgainthe

abilitytoconstructandapplysim-

pleinformationsystemsthatare

apPropriatetotheirownneeds.

②Cultivationofabilitytouseand

apPlyinformation("information

literacy,,)

Endusersmustcultivateinforma－
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tionliteracy.Thatis,theymust

developtheabilitytoexploitthe

functionsofincreasinglysophisti-

catedinf()rmationsystemstothe

fullest,andtoputtheihformation

gainedtopracticaluse.

enjoythebene丘tsoftheclosenessof

infbrmationsystemstotheenduser,

personnelareneededwhowilllead

endusercomputing,whileendusers

alsoimprovetheirownabilitytouti-

lizeinfbrmatiOn.

Chapter2:

InformatizationPersonnel

RequiredasSupPortersof

theNewInformation

Revolution

1.TheNeedforIncreasingly

SpecializedandAdvanced

Engineers-一 －Perso皿elwho

Willcarrythenewinforma・

tionreVOlution

Asdesc㎡bedinChapter1,theinfbr・

mationindustryisexpectedtoplay

anextremelylargerolefbrthesteady

developmentofthenewinfbrmation

revolution,andthenecessarytech-

nologieswillbecomemoreadvanced.

Fortheinformationserviceindustry

toplaysuchanadvancedandvaried

role,itwouldseemdiflficulttocon-

tinuetorelyononesingletypeof

personnel,thesystemengineer,fbr

suchsophisticatedandvariedfunc-

tions.OutstandingPersonnelare

neededwhohaveabundantexperi-

enceinspecializedfieldsandad-

vancedspecializedknowledgeand

skills.Also,fbrtheendusertofully

2.DetailedPersonnelProfiles

-Typesofspecializedengi・

neers

TheneedforpersonnelWithadvanced

skillsandknowledge,specializedin

vahousfields,willbeconcentrated

ontheprofileslistedbelow.

1・Personnelrelatedtotheplanning,

designing,development,apPlica-

tion,andevaluationofinfbrma-

tiOnSyStemS

(1)旦vstemAnalvst(SystemConsult-

antandSystemInspector)

Constructsplans,evaluatingbusi-

ness,organization,andinforma-

tionsystemasanintegratedsys-

tem.

AsaSystemAnalyst,isresponsi-

blefbrcomprehensiveplanning

regardingthecon丘gurationand

usageofinfbrmationsystems,the

businesssituation,andthesitua-

tionoftheorganization,fromthe

pointofviewofproblem-solving.

Also,playing.theroleofSystem

●
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Inspector,comprehensivelyin-

spectsandevaluatesthereliabi1-

ity,safety,andefEdencyofinfor: .

mationsystemsasaneutralthird

party,andprovidesadviceand

guidancetothepartiesconcerned.

(2)－

Managespr()jects.Constructs

plansfbrsystemdevelopment.To

promotesystemdevelopment,

keepingthebudget,deliverydead-

.line,andqualityinmind,makes

useofskillsforbasicpr()jectplan-

ning,pr(加ctmanagement,and

estimation.

(3)△PPIicationEngineer

Possessesbusinessknowledgere-

latedtoorganizationadoptingthe

infbrmationsystem,andsoftware

developmentskillsincludinginte-

grateddevelopmentenvironments,

suchasCASE,andprototyping

skills;evaluativeabilityfbrpack-

agesoftwareandsoon,andskills

necessaryf()rconstructionofinfbr-

mationsystems,suchasintegra-

tionskills.Analyzingandmodeling

theadoptingorganization'sbusi-

ness,structuresapPropriateinfbr-

matiOnSyStemS.

Hastheabilitytodevelopgood

programs,usingvariousmethods

andtoolsforsoftwareengineering,

andgivingconsiderationtoqua1-

ityandmaintenance.Alsorespon-

sibleforprogrammingprocessfor

programexamination,mainte-

nanCe,CuStOmizing,integratiOn,

andsoon.

(5)TechnicalSPecialist

Hashigh-levelskillsandknowl-

edgeinspecificareasoftechnol-

ogy,suchasbasicsoftware,net-

works,anddatabases,andpracti-

calbusinessexperience.Provides

technicalsupPortinsystemdevel-

opmenttOSystemAnalystsand

ApPlicationEngineers.

(6).SvstemOPerationManagement

Engineer

Inchargenotonlyofsystemop-

eratiohmanagementcenteredon

thehostcomputer,butalso'ofop-

erationmaIlagementofadist亘b-

utedsystemsuitabletothe

downsizingtrend,aswellaspro-

fessionalsystemoperationman-

agementintheaspectsofmanag-

ingtrouble,security,andstructur-

ing.

(4)ProductionEngineeti II.Personnelrelatedtoeducationof

engineersandusers
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(7)EducationEn由neeエ (9)SvstemAdministrator.

Conductsspecializededucationfbr

informationprocessingengineers,

andhelpsinformationsystemus-

erstoacquiremethodsforinfor-

mationsystemusage.Forthis

purpose,hasspecializedskillssuch

asinfbrmationpr㏄essingskills,

instructionskills,theabilitytode-

velopeducationalmaterials,and

theabilitytoexplaintheuseof

infbrmationsystems.Conducts

educationandpersonneltraining

withtheseskills.

III.PersonnelrelatedtodeveloP-

mentofsystemsoftwareand

micr㏄omputerapPlicationsys-

tems

(8)D－

Possessesadvancedskillsrelated

tohardware,basicsoftware,and

soon.Conductsdevelopmentof

systemsoftware,representedby

basicsoftwareandmiddlesoftware

whichusesthelatestinformation

technologies,andmicrocomputer

applicationproducts,whichare

usedinelectricapPliances,vari-

ouscontrolmechanismsandsoon.

Possessesacertaindegreeof

㎞owledgeandskillsrelatedto

hardwareandsoftware,andabun-

dantbusiness㎞owledgerelated

totheorganizationadoptingthe

infbrmationsystem.Takesthe

VieWpointofth6enduserwithre-

gardtodetailsofuseoftheinfbr-

mationsystemafterintroduction.

Playstheroleofleaderin

infbrmatization,participatingin

developmentofsimplesystems

alongwithplanningbythepro-・

viderforthemostapPropriate

systemfbrproblem-solvinginhis/

herownsection,andafterintro-

ductionofthesystem,worksfbr

constructionofausageenviron-

mentfortheinformationsystem,

includingcollectionandorganiza-

tionofinfbrmationneededinown

section.

V・Personnelfbrpro皿otionofre-

searchanddevelopmentfbrin-

fOrmatiOnteChnOIOgy

Basedoncreativethinkingand

originalideas,researchesandde-

velopsproductiontechnologiesand

sofbrthfornewsystemarchitec-

tureandsoftware.

IV.Personneltoleadinf()rmatization

aエnongusers
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Chapter3:Settinga

StandardCurriculumfor

theEstablishmentof

TrainingSystemsfor

InformatizationPersonnel

Inordertotrainadvanced,specia1-

izedinformationprocessingengineers,

asdescribedinChapter2,itisneces-

sarytoestablishapersonneltraining

systemthatisconsistentfromeduca-

tionthroughtoevaluation,usingex-

aminationsbasedonthecuniculum.

Thisrequiressettingastandardcur-

riculumtoenablehighqualityeduca-

tionandconductingsuitableeduca-

tionwithcooperationbycompanies

andeducationalinstitutions.Plan-

ningofthestandardcurriculum

shouldbeconductedinlinewiththe

fbllowingconsiderations.

1.StandardizedCurricul皿m

System

Untiltheengineersreachtheactual

abilitylevelofadvancedillfbrmation

processingengineers,asbasicknowl-
edgeacquiredbyspecializededuca-

tionisdeepenedaccordingtotheir

individualcareerpaths,theyneedto

acquire丘 ㎝businessabilitiesbya

certainamountofactualbusinessex-

perience,includingParticipationin

thepla皿ingofactualdevelopment

pr()jects.Therefbrethestandardized

curriculum,whichwillbecomethe

basisoftheeducationofinfbr-

matizationpersonnel,shouldbe

fbrmedasasystemwithsteps,con-

sistingofspeciahzedcurriculafbreach

typeofadvancedinformation

processingengineer,andasapreced-

ingstep,acommoncurricUlummak-

ingclearthecommonbasic㎞ow1-

edgeandskillswhichnewstaffare

expectedtoacquirewithin丘veyears

ofenteringthecompany.Thecom-

moncurriculumshouldbeadaptedin

f()rlntotheactualdevelopmentand

trainingofengineers.Itshouldin-

cludetwolevels,asecondcommon

curriculum(fbrapProximatelythe

firstthreeyearsafterenteringthe

Company)andafirstcommoncur－

旦culum(fbrapproximatelythethird

tothe・ 丘fthyearaＬfterenteringthe

company).

Thecurricululnfbrtrainingsystem

administratorsisfbrthepurposeof

traininginfbrmationsystemengi-

neersontheuserside;therefbreit

dif〔brsfromthecommoncurriculum

f()rengineersinthequalityand

quantityofknowledgeandskillsthat

arenecessary.Twolevels,beginning

andadvanced,shouldbeestablished

inacurriculumWithaseparatesys-

tem.(Seethechartfbranoutlineof

thecurriculumasawhole.)
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2.PointSforConsideration

intheStandardizedCur・

ricUlum

(1)Emphasisonboththeaspect

ofacqUisitienofbasicknowl・

edgeandtheaspectoftrain・

ingf(〕rpracticalability

Thestructureofthecommoncur-

riculummustincludeconsidera-

tionfbrenablillgapPropriate

choicesfromamongthefieldsre-

latedtotheadvancedinfbrmation

processingengineeringPositions

whicheachpersonhastakenas

his/hergoal.Thesecondcpmmon

cur亘culum,whichcorrespondsto

thebeginninglevelf()rengineers,

shouldbecenteredaroundbasic

businessabilitiesandacquisition

oftheWiderangeofbasicknowl-

edgethatwillbenecessaryintheir

futurecareersasinformation

processlngenglneers・

Itisnecessaryineachcurriculum

toemphasizenotonlytheacquisi-

tionofrequiredknowledge,butalso

thedevelopmentofabilitytoapply

that㎞owledge.Therefore,while

providingsuf五cientpracticeand

exerciseofpracticalcontent,con-

siderationshouldbegiventoplan-

ningability,expressiontechniques,

andcommunicationability.Inad-

dition,somedegreeofpractical

abilityshouldbedevelopedfor

specializedskills.

(2)DevelopingandsupPlying

textbooksandtrainingMate・

rialS

Tosupportstudybasedonthecur-

riculum,theIn丘)rmation-Tech-

nologyPromotionAgency,Japan

(IPA)andtheCentralAcademyof

Inf{)rmationTechnology(CAIT)

shoulddevelopandsupPlytextsto

makeindividualstudypossibleof

thecontentindicatedfbreachcur..

riculum.Thesetextsshouldin-

cludeexplanations,exaxnplesand

self二studyquestions.Training

materialsthatcouldbeusedill

lecturesinactualstudyshouldalso

bedevelopedandsupPlied.

(3)Theneedfordevelopmentof

teachingmaterialsandedu・

cationalmethodsforthe

trainingofpracticalability

Thetrainingofplanningability,

consultingability,andmanage-

mentabilityrequireslongtime

periodsofactualpractice.How-

ever,fbref狂cientlearningtotake

placewithinthelimitedtimepe-

riodfbrtrainingandthroughin-

structionbyafixednulnberofin・

structors,itisthoughtthatteach-

ingmaterialssuchassimulation－
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typecomputerassistedinstruction

(CAI)systemsandpracticalpr()ject

exerciseswouldbeeffective.

Chapter4:Reviewing

ExaminationSystemfbr

FormationofaConsistent

TrainingSystem

Toconstructaconsistentpersonnel

trainingsystemfrominstruction

throughtoevaluation,anationalex-

aminationsystemmustbeestablished

inconformityWiththestandardized

curriculumtoenabletheobjective

evaluationofthoseabilities.Forthis

purpose,thepresentexamination

systemfbrinformationprocessing

engineersshouldberevisedwiththe

folloWingPointsinmind.

1.ExaminationDiVisionsand

ExaminationPeriodsthat

CorrespondtOtheClassi且 ・

cationofEngineers

(1)Examinationdivisions

quicksuccessionastheiraddition

becomespossible,basedonascer-

tainmentofthecontentsofthe

cuniculumtobeformedandas-

certainmentoftheestablishment

ofeducationbasedonthosecon-

tents.

(a)Examinationdivisionstobeex-

ecutedfbrthetimebeing:

SystemsAnalystExamination

SystemsAuditorExamination

Pr()jectManagerExamination

ApplicationEngineerExami-

natlon

ProductionEngineerExami-

nation

SystemsOperationManage-

mentEngineerExamination

TechnicalSpecialistExamina-

tion(Database)

TechnicalSpecialistExamina-

tion(Network)

SeniorProgrammerExamina-

tion'

ProgrammerExamination

SystemsAdministrator

Examination(Beginning)

①Forthetimebeing,theexamina-

tiondivisionswillbetheeleven

listedbelow,outofconsideration

f()rcontinuitywithexistingex-

aminationdivisions,practicalre-

strictions,andsoon.

②Otherdivisionswillbeaddedin

(b)Examinationdivisionstobe

consideredfbrexecutioninthe

future:

TechnicalSpeciaiistExamina-

tion(Hardware/BasicSoft-

ware)

TechnicalSpecialistExamina-

tion(SoftwareProduction
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Engineer)

DevelopmentEngineerExami-

nation(SystemSoftware)

DevelopmentEngineerExami-

nation(Microcomputer-based

Systems)

SystemsAdministratorExami-

nation(Advanced)

EducationEngineerExamina-

tion

.(Allexalllinationnamesare

tentative.)

(2)Executiolltimepe㎡od

Consideringtheworkneededforset-

tingstandardizedcurriculaand

f()rmingexaminationquestions,the

f()110wingscheduleisapPropriatef()r

thetransitiontothenewexamina-

tions.

TechnicalSpecialistExamination

(Network)

ProgrammerExamillatioh

SystemsAdministratorExamina-

tion(Beginning)

DivisionsfbrExecutioninSpring:

Pr()jectManagerExamination

SystemsOperationManagement

EngineerExamination

ProductionEngineerExamina-

tion

TechnicalSpecialistExamination

(Database)

SeniorProgrammerExamination

ProgrammerExamination

(3)Correspondencerelationship

withexistingexamination

system

①Executiontimeperiod:Transition

tobegininautumnof1994.

②Divisionsfbrexecution:Forthe

timebeing,executionoftheeleven

divisionswilldividedintotwope-

riodseachyear,oneinspringand

onelnautumn.

DiVisionsforExecutioninAutumn:

SystemsAnalystExamination

SystemsAuditorExamination

ApplicationEngineerExamina-

tion

Consideringsuchfactorsasthefact

thattheexistingexaminationsystem

isusedaspartofcompanies'person-

nelevaluationsystemsandthefact

thattheexaminationsysteminflu-

encesthestudycurriculumusedin

in-houseeducation,inordertopre-

ventconfusionwhenthenewsystem

isintroduced,thecorrespondencere-

lationshipofthenewexamination

systemwiththeexistingsystemmust

bemadeclear.Afterthetransitionto

「

thenewexaminationsystem,inre-

gardtostandardsandsooninbusi-

nesses'intemalqualificationsystems
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andinof丘cialsystems,itisdesirable

thatthosewhohavealreadybeen

recognizedashavingPassedunder

theexistingexaminationdivisionsbe

treatedonalevelwiththosewhopass .

underthecorrespondingnewexami-

nationdivisions.ThecolTespondences

areshowninTable1.

2.ImprovementofExamina・

tionContentsandExami・

nationMethodology

(1)Linkagetostandardizedcur・

ricUla

Contentsoftheexaminationsshould

ofcoursebebasedonthestandard-

izedcurricula。Moreover,basedon

analysisoftheresultsoftheexami-

nations,apPropriatefeedbackonthe

contentsofthecurriculashouldbe

providedtostrengthenthelinkage

betweenthecu㎡culaandtheexami－

nationsandtosystematicaUypromote

thetrainingofinformationprocess-

1ngenglneerS・

(2)Improvementofexamination

methodologyf()revaluationof

practicalbusinessabilities

Inordertoattaintheproperbalance

betweenthetwoaspectsofacquisi-

tionofsystematic,specializedknowl-

edgeandskillsanddevelopmentof

practicalbusinessability,therela・

tiveweightgiventoessayquestions

anddescriptionquestionsintheex-

aminationsshouldbeincreased,and

inexaminationsfbradvancedinfbr-

mationpr㏄essingengineers,when

gradingtheanswers,referenceshould

bemadeasnecessarytothecontents

andso『onofpracticalbusinessexpe-

rience,baミedondataontheexami-

nee'shistoryofpracticalbusinessex-

penence・

Table1. CorrespondenceRelationshipsoftheExistingExamina.

tionI)ivisionsWiththeNewExaminationDiVisions

EXistingExaminationDivisions

ProgrammerExamination

SeniorProgrammerExamination

OnlineSystemsEngineerExamination

SystemsEngineerExamination

SystemsAuditorExamination

ProgrammerExamination

SeniorProgrammerExamination

TechnicalSpecialistExamination(Net-
work)

ApplicationEngineerExamination

SystemsAuditorExamination

37 JIQNo.95,1993



3.IntroductionofSystemfor

PartialExemptionf『om

Examination

(1)Theconceptofpartialexemp.

tion

Whenithasbeenobjectivelyreco9-

nized.thattheexamineehasacquired

acertainscopeofthestandardized

curriculumthroughvariouskindsof

education,asystemshouldbeestab-

lishedforpartialexemptionfromex-

amination,asfbllows.

①Scopeofsubjectsfbrpartialex-

emption

thestandardizedcurriculum.

(2)Scheduleforintroductionof

thepartialexemptionsystem

Forthetimebeing,partialexemption

fromthe"SeniorProgrammerEx-

amination"shouldbecarriedoutwith

regardtotheCentralAcademyofIn-

fbrmationTechnology(CAIT)andlo-

calsoftwarecenters.

Chapter5:Educational

RolesofEducationalInsti.

tutionsandPoliciesfor

Improvement

ThescopeofsubjectsＬforpartial

exemptionshouldbebasicallythe

㎞owledgeandskillsincludedin

thecurricUlumwhoseacquisition

ispossiblethroughclassroom

study,exercises,andpractice.

②Candidatesforpartialexemption

Candidatesfbrpartialexemption

shouldbethosewhoarerecom-

mendedbytheirrespectiveeduca-

tionalinstitutionsfromamongthe

learnerswhohavecompleted

study,basedoncertainstandards,

whentheseinstitutionsarereco9-

nizedascarryingoutapPropriate

educationofengineersbasedon

trainingcoursesthatconfbrmto

Fortheconstructionofacomprehen-

sivepersonneltrainingsystem,busi-

nesses,schools,of伍cialpersonnel

traininginstitutions,andsoonmust

eachfUlfilltheirrespectiverolescor・

rectly,promotingthetrainingofen・

gineersinorganiclinkage.There-

f()re,eacheducationalinstitution

mustpromotetheconstructionofa

trainingsystem,basedonthefbllow-

ingPointsregardingPoliciesfbrthe

rolesofeachinstitutionconducting

personneltrainingandpoliciesforthe

improvementofthoseroles.

1.In・houseEducation

*Personneltrainingthatmatches

thecompany'sstrategies
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Settingandexecutingstrategic

personneltrainingdirections

Constructionofanin-houseedu二

cationsystem,casestudiesofits

effectiveness,propagationofits

achievements

Establishmentofcoursecomple-

tionrecognitionsystemlinkedto

Class2CommonCurriculaandso

ol1(2-yearprogram,3-yearpro-

gram)

*Continuingeducationofstaffem －

*Establishmentofanobjectiveand

clearrankingofengineers

Ensuringlinkageofcareerpaths

andsoonwithtreatmentsystem

Establishmentofanabilityevalu-

ationsystembasedonobjective

evaluationstandards

2.UniversityEducation

*Trainingcreativepersonnel

Conductingeducationthatvalues

practicalinformation

SupPortforrealizationandpropa-

gationofprototypesasresearch

seeds

*Conductinginfbrmationprocess -

ingeducationinbasiceducation

Improvinggeneralinformation

processingeducationasabasic

course

ployedatcompanies

Improvementoftrainingcourses

withtechnologyconversioneduca-

tionofacompany'sengineers

*Providingenvironmentfbrad -

vancededucation

Makingentrancetouniversities

andrecognitionofcoursecredits

easierforgraduatesofprofessional

schools

4.VocationalSchools

*Engineereducationthatincludes

basicandpracticaleducationin

specialized(major)courses

Promotionoftheestablishmentof

specialized(major)coursesfbr

specializededucation

InStrUCtOrtrainingaCtivitieStO

lmproveinstruction

*Responsetolife -longeducation

Improvingopenlecturesandpro-

motingcontinuillgeducation

3.ProfessionalSchools

*Raisinglevelofeducation

*Trainingengineersforinfor -

matizationpromotionamonguser

departments

ImproVingcontentsofeducation

ininf6rmation-relateddepart-

mentsinresponsetotheprogress

ofinformatization
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(Trainingsystemadministrators) throughinstructortraining

5.CentralAcademyofInfor・

mationTec■mology(CAlT)

*Planningandenactmentofstand-

ardized,leadingeducationtosup-

plementcompanies'in-houseedu-

cationandprivateeducation,and

educationalsupPort

Productionanddistributionof

standardizedcurricula,texts,and

inStrUCtiOnalmaterialS

Enactmentoftrainingmethods

andpracticaltrainingexercise

modelsfbrthetrainingofadvanced

inf()rmationprocessingengineers

Constructionofasystemtopro-

videdataandsoonrelatedtothe

trainingofinformatizationper-

sonnel

Establishmentofarecognitionand

registrationsystemfbrintroduc-

tionandmediationfbreducation

englneers

6.LocalSoftwareCenters

*Supplementationofin-houseedu-

cationofcompaniesandprivate

educationinthecommunity

Reviewofcurriculumformationin

confbrmitywithstandardizedcur-

riculum,andexpansionofnational

systemfbrpromotionofcorre-

spondingtraining

Traineducationalpersonnel

*Enactmentofplansfortraining

actualbusinessability

Mediationandstrengtheningof

systemdevelopmentbusinesswith

thecooperationoflocalpublic

9「oups

*Basefbrdistributionofvarious

kindsofinfbrmationinthecom-

munity

Functionalstrengtheningasabase

fordistributionofinfbrmationon

technologicaltrendsthatusenet-

works,researchtrendsandbusi-

nessinformation

7.ElementaryandMiddle

Schools

*Cultivationofinformationliteracy

Establishmentofinformation

coursesandinclusionofinfbrma-

tiOnaSaSUbjeCtinentranCeex-

ams

Improvementofinfbrmationlit-

eracyeducationinteachertrain-

inguniversitiesandteachingPro-

fessionprocess

8.LinkagebetweenBusi・

nessesandEducational

Institutions

*Efficientpersonneltraining

throughlinkagewitheducational
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lnStltUt10nS

(Establishmentofasitef()rlink-

ageofeducationalinstitutions,

businesses,groups,andrelated

administrativeorgalls)

☆SettingguidelinesＬf()rindustria1

/educationallinkage

☆Strengtheningindust亘al/edu-

cationallinkagefbrtheenact-

mentofpracticalbusinessedu-

cation

☆MakingPracticalexperiencein

buSineSSeSeaSier

☆Efficientuseofschooleduca-

tiOnalinStitUtiOnS

Chapter6:Dealingwith
Internationalizationin
TrainingInformation

ProcessingEngineers

1.Contributi6ntODevelop-

ingCountries

Fromthestandpointofthepromo-

tionofinformatizationipdeveloping

countriesandtheinternationaldivi-

sionoflaborintheinformationserv-

iceindustry,Japanmustalsobecome

involvedinand,throughmeasures

suchasthef()llowing,contributeac-

tivelytotheestablishmentandim-

provementoftrainingandevaluation

methodsfbrinformationprocessing

perso皿el.

(1)Acceptanceoftraineesfrom

abrOadandtraininginCOm・

ロ

pames

TheengineersfromChina,Southeast

Asiancountries,andothercountries

whoreceivetraininginJapanese

bUSineSSeSareinCreaSing.FrOmnOw

on,fbrthepurposesnotonlyofsimple

exchangeofengineersbutalsofbr

developmenttowardtheprogressOf

internationaldivisionoflaborinthe

infbrmationservicemarket,itisde-

siredthatJapanfulfillthefunctionof

aninfbrmationeducationcenterfbr

theregionofAsia.Tothisend,itis

necessarythateducationalinstitu-

tionsandprofessionalschoolsaccept

engineersfromabroadandenable

themtoreceivetrainingsmoothly.

(2)SupPortf()rtheexecutionof

informationpr㏄essingengi・

neerexaminationsabroad

Inrecentyears,therehasbeenan

increasingtendencytowardinfbr-

matizationinAsiannations.Along

withthistendency,thereisdiscus-

sionofenactinganationalexamina-

tionf()rtherecognitionofinforma-

tiollprocessingengineers.Itisdesired

thatJapanmakeuseofitsexperience

inexecutingandmanagingthiskind

ofnationalexaminationtooffersuit.

ablecooperationandcontributionsas

necessary・
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(3)SupPortforeducationaland

trainingfacilitiesabroad

Govemmentcooperationisalready

beingcondu(:tedfortheestablishnent

ofinformati皿processingengineer

educationandtrainingfaCilitiesin

someSoutheastAsiancountries.Also,

throughtheInfbrmation-Technology

PromotionAgency,Japanc∞perative

developmentpr()jectsarebeingcon-

ductedＬf()rintellectualCAIsystems

fortraininginformationprocessing

engineerslocally.EquipPingandim-

provingthetrainingsystemindevel-

opingcountriesforinformation

processingengineersisextremely

importantfordevelopmentofthein-

formationservicemarketinallAsian

countriesandpromotionofapPropri-

ateinternationaldivisionoflabor.

Continuedactiveinvolvementinthis

areaisneeded.

2.ContributionstOInterna・

tionalHarmonizationof

QualificationandExami・

nationSystemsforEngi・

neers

Inregardtointemationalharmoni-

zationofeachcountry'suniquetrain-

ingmethodsforinformationprocess-

ingengineers,diVisionsofpersonnel

profilepatterns,andevaluation

methods,atpresentininternational

conferences,thepossibilityofcoordi-

nationandmutualrecognitionisun-

derinvestigationinregardtothecat-

egoriesofinfbrmationprocessingen-

gineers,thecontentsoftheeduca-

tionalcurricula,andtheexamination

systemsofdifferentcountries.To

mentionsomeofthemajordiscus-

sions,丘rst,plansareunderwayfbr

theestablishmentofaspecialconfer・

encefbrdiscussionof``RegardingIn-

ternationalComparisonandReco9-
nitionofQualificationsandAuthori-
zationsofInfbrmationProcessing

Engineers",putoutbytheInterna-
tionalFederationfbrInfbrmation
Processing(IFIP).Also,discussions

arebeingconductedinaspecialgroup
oftheSouthEastAsiaRegionalCom-

puterConfederation(SEARCC)re-
gardingtheclassificationofinforma-
tionprocessingengineersandthe
standardizationoftheexamination
system.ItisdesiredthatJapanalso
makeeffortsfromnowontomakethe
natiOnalexaminatiOnSySteminter-
nationallyopen,andthatJapanpar-

ticipateactivelyinsuchdiscussions
incooperationwiththeCenterofthe

InternationalCooperationf()rCom-

puterization(CICC)andJapanIn-
formation-TechnologyEngineersEx-
aminationCenter(JITEC),andother
organizations,andcooperate,f()rex-
ample,inthedispatchingofapPro-

priateprofessionals.
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CurrentNews

*F可itsuLeavesPathofIBM

Compatibility

Fujitsuhasrelinquisheditsrightto

receivethe1993inf()rmationregard-

ingtheoperatingsystemofIBM's

largegeneral-purposecomputers.

ThismeansthatFujitsuhasturned

fromthepathofIBMcompatibility

toapathofindependence.

IBMhadraisedadisputewith

Fujitsuregardingtheoperating

systemofgeneral-purposecomputers.

In1985,IBMappealedtotheAAA

(AmericanArbitrationAssociation),

claimingthatFujitsu.hadinfdnged

onIBM'srightsregardingasoft-

warecopyrightconcludedin1983.

ThedecisionoftheAAA,whichwas

issuedin1987,gaveF可itsutheright

topurchaseinformationontheinter-

face,whichisthenucleusoftheoper-

atingsystem,everyyearulltil1997.

FujitsucontinuedwithIBMcompati-

bilityullti11992.However,downsiz-

ingisadvancinginthecomputer

market,andtheproportionofgen－

eral-purPosecomputersisdecreasing.

Demandhasalsofallenfbrthe

largeIBM-compatiblecomputers

thatFujitsuhadbeenselling.

Fujitsuexplainsthatitdecidednotto

purchasethetechnicalinfbrmation

for1993becausethedemandofits

customersfbrIBM-compatiblecom-

putershaddroPPedsharply.Annual
salesofFujitsu'sgeneral-purpose

computersamounttoapProximately

700billionyen,or45%ofthewholeof

thecompany'scomputersection.Still,

itispredictedthatsalesofsmall

machinessuchasworkstationsand

personal'computerswillgrowfrom

nowon,andnofurtherexpansionof

themarketforgeneral-purposecom-

puters,includingIBM-compatible

computers,isfbreseen.Fujitsuseems

tohavedecidedthatfortheserea-

sons,thereisnoneedtocontinueto

payhighlicensefeesforfurthernew
developmentoflBM-compatiblecom-

puters.

ThepathofcompatibilitywithIBM
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waso亘ginallytakeninordertocatch

upwiththeAmericanandEuropea皿

computerindustries.Thischangein

strategybyFujitsu,whichhadbeen

representativeofthattrend,suggests

amajorchangeinthedirectionof

Japan'scomputerindustryasawhole。

*Mitsui&Co .ApPliesU.S.・

JapanJointCreditExten・

sionPrograminExportof

U.S.・MadeComputers

UtilizingaU.S.-Japanpubliccredit

extensionprogram,Mitsui&Co.has

completedarrangementsfbrtheex-

portoflargeAmericanmadecomput-

erstotheCzechRepublic.A-16,a

superlargegeneral-purposecompu-

termadebyUnisys,abusinesspart-

nerofMitsui&Co.,istobeexported

alongwithpe亘pheraldevicesand

acompletesetofsoftwarefbrthe

丘nancialbusiness.Alocalbankis

planningtheintroductionofacom-

putersystemtomodemizetheman-

agementofsavingsdeposits.The

contractamountis12milliolldollars;

7.5milliondollarsofthatamountwill

be丘nancedbyJapanesefinancialin-

stitutionswiththebackingoftheEx-

port-ImportBankoftheUnited

States.Theremaining4.5million

dollarswillbe丘nancedbyMitsui&

Co.throughitslocalEuropeancorpo-

rations,andJapan'sMinistryofIn-

temationalTradeandIndustrywill

apPlyfbreigrLinvestmentinsurance

toacertainportionofthisamount.

IntheU.S.-JapanJointCreditEx-

tensionProgram,whenArnericanand

Japanesebusinessesjointlyexportto

athirdcountry,theExport-Import

BankoftheUnitedStatesprovides

financingorfinancialbacking,while

theMinistryofInterllationalTrade

andIndustryappliesinsurance.This

programaimstohelpcorrectthetrade
imbalancebypromotingexportsby

Americanbusihesses,whilepromot-

ingtheflowoffinancesfromAmerica

andJapantodevelopingcountries,

andsoon.Theprogramwasbegunin

springof1992bya1991agreementof

thegovernmentsofbothcountries.

Sofar,theprogramhasdealtmainly

inelectricalpowerfacilities,chemical

plants,andthelikeforSoutheastAsia

andSouthAmerica.Thiswillbethe

firstcaseofjointcreditextensionto

anEastemEuropeancountry.

*KDDLinkstOFrenchand

GermanPTTsinTelecom・

municationsServicesf()r

MUItinationalCorporations

KDDWillformatie-upinthefieldof

teleCOmmUniCatiOnSServiCeSf()rmul.

tinationalcorporationswithtwo
'
commoncarriers,DeutscheBun-

despostTelecom(DBPT)andFrance

Telecom(FT).Thiswillprovidean
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internatiOnalteleCOmmUIliCatiOnS

servicesinspedficationscommonto

thethreecommoncarriers.ThejOint

servicewillacceptunifiedordersfbr

communicationsoperationsfrom

companiesWithanumberofbasesin

JapanandEurope,linkingJapanWith

allofEurope.KDDwillbeincharge

ofuserexpansioninJapan,user

management,aftersaleservice,and

soon.DBPTandFThadalready

begunacoalition,andaskedfor

KDD'scooperationinaplantodevel-

opatelecommunicationsservicesfor

multinationalcorporationsinallof

Europeatthebeginningof1994.

Thejointventurewillsecurecircuits

especiallyfbrcommunicationsbe-

tweenJapanandEuropeandpro-

videvoicecommunicationsservices,

ISDNs,packetswitchingdatacom-

munications,andothercommunica-

tionsseWicestomeettheneedsof

anycompany・

DBPTandFThavebegunprelimi-

narytalkswithAmericancommon

carriersregardingafurthertierupto

expandtheserviceareatoinclude

Europe,Japan,andtheU.S.Incom-

muniCatiOnSServiCeSfbrmultina-

tionalcorporations,inordertogain

theadvantagesofobtaininglarge

scaleusers,moreandmorecoali-

tionsbetweencommoncarriersare

beingformed.

*・NECtOSupplyNotebook ・

sizePCsWithColorDisplay

tONCRonOEMBase

NECWillsupplynoteb∞k-sizePCs

withcolordisplayonanOEMbase

toNCR,acomputermakerunderthe

AT&Tumbrella.

ThesupplyperiodontheOEMbase

isoneyear.ATFT(thinfilmtransis-

tor)typecolorliquidcrystaldisplay

willbeusedinthishigh-perfbrmance

noteb∞k-sizepersonalcomputer.It

ispredictedthatmorethan20,000

willbeshippedan皿ally.NECalso

planstosell100,0000fthesame

productsannuallyunderitsown

brandname.NCRwillsellthePCs

directlytocorporateusersunderthe

brandIlameof``Sa]fari3180."AT&T,

theparentcompany,alsoplansthe

introductionoftheseProducts.

TFT』liquidcrystals,amaincompo-

nent,areonlymanufacturedinJa-

pan,sofbrthetimebeing,thesewill

beexportedfromJapan,However,in

viewofthehighyen,studiesarepro-

ceedingonmethodsfbrlocalmanu-

factureofthecomputerbodyWiththe

exportofTFTliquidcrystalsonlyand

alsoonthelocalmanufactureofTFT

liquidcrystals.

NECandAT&Tareinpartnership

f()rtheareasoftelecommunications
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andsemiconductors,buttheywillalso

cooperateinthecomputer丘eld.As

globalp亘cecompetitionintensi丘esin

thepersonalcomputerworld,OEM

coalitionsamonglargemakershave

becomepopularmeasurestoreduce

thecostsofdevelopmentandproduc-

tion.

*IBMJapanDevelopsInter ・

nationalVANBusinessWith

CommunicationsAuthority

ofThailand

JointlywithCAT,theCommunica-

tionsAuthorityofThailand,IBM

Japanwillco皿ectadomesticVAN

inThailandwiththeIBMGroup's

internationalVAN,whichlinksmany

countriesoftheworld.SerVicebegins

inOctober1993.

Thebusinessnucleuswillbefbrmed

byCATandIBMJapanServices

BusinessCompany(SBC),asubsidi-

aryofIBMJapan,whichwillbein

chargeofcomputer-relatedservices

andsoftware.Communicationscon.

trolequipmelltwillbelocatedinthe

Bangkokoe五ceofCAT,connectingit

withtheintemationalVANbaseof

IBMSingapore,whichisalready

linkedWith90countries.CAT.willbe

inchargeofbusinessactivitieswith-

inThailand,whileSBCwillbein

chargeof3ystemconstructionand

operationservicesfbrlocalusercom-

panles・

About2,000Japanesecompanieshave

enteredThailand,wheretherateof

economicgrowthishigh,butthecom-

municationsnetworkiscomparative-

lyundevelopedfbrsuchreasonsas

legalregulationsregardingthetele.

communicationsbusiness.In1992,

anagreementwasreachedbyJapan's

MinistryofPostsandTelecommuni-

cationsandtheThaigovernmentre-

gardingaVANpr()ject,makillgthe

developmentofthisinternational

VANpr()jectpossible.
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