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FromtheEditor

Japan'skeyindusむriesthathavesus皿nedlhe

developmentofthecountry'seconomyhave

beenfacingseriousnewchanengesoverthe

pastf3wyears.Thekeyindustdesinclude¢x-

tiles,shipb皿ilding,steel,automobilesand

electronics.Inparticular,Japan'sheavyin-

dustryasrepresentedbysteelandshipbuildmg

hasbeeninthepr㏄essofロransitionf「om

ma加ritytodeclinestagebecauseofadvancing

NIEScounniesaswellas也eappreciationof

theJapaneseyen.Therefbre,in也eseindus-

tries,thecompanies,whilerestmcturingthem-

selvesasasurvivals血tegyhavebeentaking

positiveactionstodiversifybusinessand

advanceintonewareassuchasnewmaterials,

informationandcommunication,biotechnol-

ogyandleisule-timeamusement.In也emean-

dme,theproductionindustriesincludingthe

automobile,homeelecロicalapPlianceand

el㏄ 加nicsindustriesarepromoting也etrans-

fbrmadonoftheindustrialstructureaswellas

companyacUvitiesintherealmsoftechnologi-

calinnovation,informa直onnetworking,serv-

iceindustries,andmarketdiversification.

They'arealsoaddlessingissuessuchas血e

impactoftradgthction,也ecatching-upof也e

NIEScom垣es,也ehighyentrendandem-

ploymentuncertainty.Amongotherthings,

marketdiversifica口onrequiresaprOduction

systemfbrasmallquantityofalargenumber

ofproduc岱.Theshorten㎞gofthedesignto

production/salesperiodhasbecomeakey

strategyin也emalket。ompe直tion.

InJapan,NCmachinetoolsandindustryrobots

havebeenpropagatedsincethebeginningof

the1980s,andfactoryautomationhasb㏄n

rapidlyachievedwiththe㎞ 加ductionofauto-

inatedwarehousesandautOmaticguidedve-

hicles.Intheareaofdesign,CADsystems

haveb㏄ninsta皿ed,andcomputeriZationhas

beenpromotedineachdepartmentcentering

oncomputersandcommunications.However,

suchdepa血lentalcomputerizationhaSmany

inefficientaspectsfU)mtheoverallcompany

standpOint.Therefore,ithasbecomeincreas-

inglyn㏄essarytocentralizethesefunctions

andtoint3giateallthefUnctionsofplanni皿9,

development,production,control,sales,

physicaldistribu丘onandservices.Thecon-

ceptofCI[Mhasbeenformedonthisprinciple.

TheCIMconceptwasoriginatedintheUnited

Statesasamethod⑩revitalizetheindustria1

㏄onomy,anditaimsatachievingasortof

industrialsynergismthroughtotaloptimiza-

tionofsystemengineering.Inotherwords,

CIMcanbeIegardedasasystemconceptfor

theproductionindustryasawhole.

JapanEl㏄ 加nicIndustryDevelopmentAsso-

cia口on(∫EIDA)definesCIMasfbnows:

``AnewpK)ductionsystemconcq〕"ointegrate

alltheareasandfunc直onsofbusinessactivi直es

byacomputerusinginformationasmedia,fbr

thepurPoseoftOtalefficiency㎞provement."

Thisconceptwasdevelopedoutoftheneces-

sitytohaveam㏄hanismwithcenロalizedand
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oomp民hensiveefficiencythatoouldpenetrate

sales,develOpmenLproducdon,physica1(五s-

Uibutionandserviceinordertoachieveacor.

porates皿tegycapableofcoping.with血efu-

tulebusinessenVironment.Thisisnotveryl

different丘x)m山eσMooncepts皿tedinthe

US.The民fbre,discussionsinthisissueare

basicanybasedon血eJI≡ …IDAdef㎞ition.

Japan'sproductiontechnologyisattheworld's

toplevelnow,andissuppOrtedbyhigh-level

informationt㏄ ㎞ology.Furthermore,weex-

pectthatJapan'sCMwillcontinuetoadvance

in血efUt皿ewiththepmgressofartj血cialintel-

ligencetechnologybasedonnewinformation

technologiessuchas``neuro"and``fuzzy."

However,thereisalarge皿mberofproblems

t《)besolved.Forexample:alargeamou[ntof

developmentinvestmentfortheconstuctionof

thetOtalsys缶mandalong・temmdevelopment

period,automationlimitadons,maintenance,

acquiringsystemflexibilitycapableofre-

SpondingtOthechange50ftheco叩orate㎝vi－

ronmenLS伽 《㎞ 肋donofpm江ol,笛 血ing

ofthesystemstafli,e¢.WelookforwardtO

thereal立ationofaneffectiveCMthatWillbe

barmoniouswithhumancreativity,andthat

Will詠)videsolutionstotheabove-mentioned

problems.

Thist㎞e,wehaveexplained血ebasiccon-

cqptand{hesrelativetOJapan'sCIM

situaUons,andprovidedactualexamplesof

CIMinstallationsinrepresentativecompa・

nies.WewoUldliketoexpressheartyaj)pre-

ciltiontothosewhohavecon由butedarticles

'fbrthisissue
.Wehopethisissuewillbeof

valuetoitsreaders.

YujiYamadori

DirectOr

Re蜘ch&lnternationalAffairs

JCQNo.85,1991 2



TowardsJIT・basedCIMwithHumanSupport

KazuoNezu

DeputyDivisionManager

FASalesDivision

YokogawaElectricCorp.

1.Introduction

Advancesincomputerandcommunication

t㏄ ㎞ologieshavebrought由eworldcloser

⑩ge也er.Weareinanagewhenevemsin也e

US.orinEuropereachthecozyconfinesof

ourhomesinJapannolaterthanthetimes

whentheytakepla㏄.Thetrendof由e口mes

s㏄mstobeanaccelerationofthetempoat

whichuserneedsdiversifyandgaininsophis-

dcadon,anditisnownecessaryforcompanies

tpbuildsystemswhichcancatchupwiththese

changesasquicklyaspossible.

manufacturinginvolvinganentirecompany.

Forcompany-wideCn>Iofthisna加re,itis

impOrtanttointroducethejust-in-time(Jrr)

conceptatallorganizationallevelsofthe

ente】Φrise,includingthemarketing,produc－

直on,andengineeringsections.

T㎞spaperw血dealwiththesalientfeatums

ofthejust-in-timeconceptasitisusedinpro-

duc血onandinformationcontrolsys¢msand

willdiscusstheissuesinvolvedinandthe

prospectSfbrCIMsystemswhichhavehu-

mansupport・

ThesharpapPr㏄ ぬdonoftheyenagainstthe

U.S.dollarstartinginSeptember,1985and

丘ictioninU.S.-Japantraderelationshave

dealtaheavyblowto∫apan'sexportindus-

tries.Itwastosurvive也isshockthatthe

country'smanufacturingindustriesstartedto

feelanincreasingneedtoswitchoverf「om

Facto】ryAutomation(FA)toComputerInte-

gratedManufacturing(CIM).Automation

andstreamliningOfoperationsinisolated

Plantscouldnolongerdelivergoodseffec-

dvely.Activitiesinfactoriesscatteredfarand

widehadtobeintegratedandstreamliningef-

fbrtsoreffbnstowardshigherefficiencyhad

tt)encompassanen血ecompanyor,prefera-

bly,aUitsgroupaffiliates.Today,therefbre,

也emanufacturingindus仕iesaregradually

mov㎞gfU)mfactorya山oma丘onortotalfac-

tt)ryautomadontowardscomputerintegrated

2.TheStartingPointofActiyitiesina

Ma皿facturingEnterprise

Activides血amanufacturingente】 哩)risestart

fromproduction,whichinitiallydepended

entjielyontoolsheldinhumanhands.The

pR)ductsthatsucheffbrtsyieldedweremodi-

fiedaccordingtoordersfromcustomers.This

p頁)cesswasmechaniZedandautomatedwhen

theneedamsefbrlargevolumesales.hハthe

pr㏄ess,smal1-to-mediumsizeundertakings

g民wintocompaniesofmiddlestanding,and

eventuallyintotoplevelenterp】rises(See

Figure1).Thiswasaccompaniedbytheac-

quisi直onofmanagementandsystemsengi-

neeringt㏄hniques.Thus,acdvitiesinthe

manufacturingindustriestodaybasically

centeronraisingpmfitmarginsattheplant

levelandonthebalancedinvestmentof

3・ JCQNo.85,1991



Engineering(includingsystems

Lowengineering)potentialHigh

Low

ロ

§

8

5'日

日
9
ヨ
ね

6日

良'田

富
カ

§
ゆ

ヨ
8
Σ

High

① ④

Medium-sized・
ente7pnses

＼
＼/

②
/

③

entelpnses
ノ

伽 ・中・、 ＼ 1謬 論,
.

enterpnses
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manufacturingindustry

p】〔ofitsinresearchanddevelopmentaswellas

inmarkeUng.Factoriesareofthegreatestim-

POrtancetOamanufacturingenterPrise,which

mustseekthecooperationofotherareaswithin

kssetuptopreventunnecessaryproduc直on.

Factories,ontheotherhand,muststriveto

abidebythedeUveryschedulefbrordersre-

ceivedbysalespeqpleandalsomustmaintain

the』qualitylevelspecifiedbytheengineers.

Theymustalsomakesurethatthefactory

maintainsatrimapPearance.Company-wide

CMcannotsu㏄eedwithoutsuchmutualreli-

ance.Theinterrelationshipsinvolvedhereare

showninFigure2.

(2)FlexibleprOductionlinesmustbebUilt

(3)Trainingandeducationsystemsmustbe

establishedtomaintainhighquality.

3.WhyHumanS叩port-TypeCIM?

Va亘ousfactOrsaccountf()rtheseverecompe-

ti直onmanUfactUringcompaniesfacevis-h-vis

othercompanies.Thus,in出enineties,

(1)Thedesignanddevelopmentofnewpmd-

uctSmustbespeededup

Theimpo血nceoftheflrstfactOrshouldbe

apparentfromthefactthat80%of山ecostof

amari(etedprOductisa㏄ountedforbythe

designanddevelopmentandprOductionengi-

n㏄ 亘ngdepartments(S㏄Figure3).Tore-

solvethisproblem,CAD/CAM(computer

ai(leddesignlmanufacturing)systemsare

beingused,andattemptsarebeingmadetO

furtheraccelerate也epaceofthecreative

activitiesofemployeesbyputtingCAE

(computeraide(lengineering)intopractical

useaswell.Inaddition,inordertOreduce

designanddevelopmen"eadtime,concur-

rentandsimultaneousengineeringmethods

havebeenproposedandimplemented(See

Figure4).Thesenewapproachesareadepar-

turefromtheconvendonalpracticeofdevel-

opingnewp】roductSbyex㏄utingthen㏄es-

sarystepsoneatatime.Thesearetechnology

developmentappK)acheswhichcalluponall

theconcemeddepa血lenGtOsimultaiieously

attendtr)山eirrolesinpalallel.

ThesecondfactOr,buildingflexibleproduc-

tionlinesconstitutesthebasisforCIMandis,

血erefore,themost㎞po血nt也emefbr由e

manufacturingindusロy.Thiscallsfor:

①FlexibilitytOallowchangesinproduc－

口onlinelayoutandprocessdesign

②Automatingprocessesandestablish-

ingarealdmeinfbmnadonsystem,all

inamul6-processenvironment

③Reducingthe6melequiredfbrprepa-

rationandreplacementofmetallic

molds,etc.

④C㎞ 可ng口1econditionsfbrbuilding

flexiblemixed-flowassemblylines.

JCQNo.85,1991 4
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hladdition,agoodlaborenvironmentisn㏄.

essaryfbrmaintenanceofhighproductqual-

ity.However,theprospectsfbrtheworking

environmentintheninetiessβembleak.

Thelefbre,strategicinvestmentintrainingand

educa直onisnecessary,andeachdepartment

mustimplementitsowneducationalplans.

TheaimsofsucheducationalPlansinclude

raisingworkermorale,givingemployeesa

feelfortheirjobs,introducingthemtohigh

technology,ands紅mulatingcreativityintheir

designanddevelopmentactivities.

CIMcombinedwithhumansuppOrtsystems

constitutesanexcellenttoolforsatisfying

theseneeds.

4.IntrOductionPr㏄edureofHuman

SupportCIM

4.IBasicconcept

(1)Makeclearwhatthestrategicmarketed

productSareanddetermineon血ebasisof

suchproductsthedesiredrangeofCIM

apPlications

(2)EvenifthedesiredCIMappUcationareais

alreadyautOmated,onceagainreview也e

production,physicaldisロibution,a皿d㎞ －

fbrmationcontrolsystemsonthebasisof

thejus卜in-dmeconcept,eliminateunn㏄ －

essaryelemen岱,andthenin匠oduceCIM.

4.21ntrOductionprocedure

ThepOssibilityofintroducingCIMisstudied

indetailafterfUUyunderstan(Ungtheconcepls

ofCIMimplementation.Oncethed㏄isionis

madetointrOduceCIM,theproceduremustbe

plannedandtargetSfixedafterbuildingavi-

sionofthesystembasedonmanagementstrat-

egy.-Thejobmustbeginafter'allmembers

7

haVechecked也eplannedprocedure.

』

(1)Figuresshowsthestepstobefollowedto

㎞p頁)vesiteoperationsandimproveand

simplifyphysicaldisUibutiononthebasis

ofthejusトin-timeconcept.

Operationsmuststartwithlevelingand

thentakeupflowproductionandfinally

standardizationofjobsin血atorder.Ina

multi-processproductionenvironment,

onemustadvancefromsingletoone-

tOuchpreparation,graduallyimplement-

ingautomation.Inthisway,aproduction

systemisestablished.

(2)Theflowofinformationmustbesimpli-

fiedands伽dardiZed.Avisualcontπ)l

managementsystemmustbecreated

aπ)undinfbmationrelatedtomachinery,

physicaldistribution,delivery,quality,

andmanualoperations.Inthisway,anin-

formationcon加lsystemisestablished.

OnewillencountersomebOttleneckScalling

fOrearlydetection,由esebeingassociated

withtheロansitionfrommixedtOsingleflow

pKxluction.The民arealsoa氏 ハaswherequick

changeisnecessary.Hele,itisadvisableto

introducehumaninterventionsystems

backedbydecisionsupportsystems.The

decisionsupportsystemmustensu爬theclar-

ityandaccuracyoftheinfbrmation山atis

neededinthehumand㏄ision-makingreiated

⑩machines,devices,linecondi丘ons,pmd-

uctqualityda伍,par岱supply,andinvemory

statUS.

』

(1)Es田blishmentofmanufacturinginforrna-

tioncomrolsystemsbasedonsingleor

JCQNo.85,1991
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(2)Establishmentofvel廿calUnkagethrougha

realtimeconnectionbetweentheaf()㎜en.

doneddis垣butedsystemandthesalesand

thetechnicalinforma直onsystems.

Yokogawa'sownfeasibilitystudy(FS)alチ

proachwiUassu【ethesmoothprogressofthe

operationsinstep2.hwillalsohelpsync㎞+

nizematerialsandinfbmation.
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魁

Step3isbasedontheflexiblemanufacturing

workcensestablishedinstepsland2.It

horizontallyextendStheknowhowacquired

inthesetWosteps,andinteglatesisolatedun-

mannedsystems.ItintegratesallprOduction

linesandsalesanddesignactivities.

Figure6providesaviewoftheaboveproce-

durewi血inthefmmeworkofastructural(lia-

gramofproductionlines.Inthisfigure,the

unmannedsystempyramidsrepresentareas

notinstaritaneouslyandflexiblyadaptabletO

changes,includingchangesin1hemodeof

use.However,aflexibleploduction血necan

bebuilteconomicallybyinロoducmgsystems

reliantonhumandiscredonfbrfinalevalu-

ationandbymutuallyconnectingthesewith

thesmallunmannedsystemsintOatotalsys－

嘘m.Determinationof也esizeandmngeof

山esmallpyrarnidsfallsunderthesupervision

ofthegroupleadersa"hesite.Placinghuman

supportsystemsbehindunmannedsystems

makesitpossibletobuildprOductionlines

thataredistinctfK)moneanotherandwhich

arecompeti直ve.Inotherwords,theaimasof

CAD. MRP.

ノ
MAP-LAN

LAN LAN

■

/、( ) (
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〆、 /、
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/、
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operanon
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ope「atlonoperatlon

.

Figure6HoriZontalextensionofaverticallyd誌tributedsystem

todayistObUildaCIMsystemwhichinco4)o-

ratesahumansupportsystem.Func直onsof

也ehumansupPOrtsystemsarelistedbelow:

(1)Improvingunmannedsystemsandcreat-

mgnewsystems

(2)Machineryanddevicetroublediagnosis

andforecastingandpreventivemainte－

nance

(3)Quickresponsetofaihlresoremergencies

(4)Flexiblea(ljustmentifthereisadef3ctin

productsoriftheproductionschedule
mustbechanged

(5)Intelligentsupportfbrautonomousdis-
tributedsystems

(6)Intelligentdifferentiation.

9』 JCQNo.85,1991



4.3Specialfeaturesofthehorizontalex・

tensiono『averticallyd姪tributed

system

Asmentionedin4.2,thismethOdofbuildinga

CIMsystemoffersanumberofadvantages.

Theprincipaladvantagesare:

(1)Reducedinitialinvestmentaswellastotal

mvestment

(2)Shorteningthetimerequiredforsystem

building

(3)Easierstandardizationandmaintenanceof

apPlicationsoftware

(4)Easierhor髭ontalextensionofthesame

software

(5)Fewerrisksofallthelinesstopping,easier

restartifthereisapartialstopPing.

5.TaskSPresentedbyHumanSupport

CIM

Numeroustasksremaintobeattendedtoin

血tureCIMapplications.Thesearesumma－

血edbelow,fU)mthestandpointoffuturede-

velopmentsinparticUlar:

(1)Areviewofcell-levelautomation,andin-

tegration(specifYingtherangethatmaybe

attendedtObyasingleoperator)

(2)Introducinggeneral-purPoseintelligent

machinesanddevicesand,atthesame

直me,synchronizedproduction

(3)Useof``Kanban"combiningfeedback

withfeedforwardinformation

(4)Establishmentofaproducdonsystem

combiningmixedflowsintoasingle

S仕eam

(5)Balancingunmannedandhumansystems

(6)Integratingda伍basesofdistributedand

independentorgan泣adons

(7)Establishinganin-housecommunication

network

(8)TrainingPeoplecapableofcreative山ink-

ingintopandmiddlemanagement.

6.Conclusion

WesawabovethataCIMdriveneedsasi岱

basisflexiblefactOrysetupsfreefromwaste-

fulactivi直es,andthatitisimpOrtantk)de-

velopasophisticatedinformationcontrol

systemon血isbasis.Inviewofprofitability,

itisimpossibletobuildasystembyusing

machineryandacomputerofcurrentt㏄hno1-

ogy,whichcansimulatethehumanfaculties

ofquickrecognitibnandjudgement.Accord-

ingly,infactorybuildingfbrthe1990's,flex-

iblepioduc直onlinescanbeimplementedonly

byawell-balancedsystemconfigurationthat

canfullyu直1屹ecunrentauk)matedmachines!

devices,comp田ersandcommunicationtech-

nologiesaswellashumanchaiacteristics.

JCQNo.85,1991 10



ExpectationsEffectforCEM[

andInstallationStatus

,QuestionnaireSurvey

1.SurveyOudine

InAugustandSeptemberl988,theJapan

ElectU)nicIndustryDevelopmentAss㏄iation

(JEII)A)sentaquestionnairetargetedtObusi-

nessesingeneraltoinvestigatetheirneeds

withIespecttoCM.Theobjectivesof .the

Surveywereasfollows:

nology(25%),ProductionPlanningXCon-

trol(20%),CorporatePlanning(12%).

(2)InvolvementinCIM:73%oftotalre-

spOndentSareinvolvedbo口1indeveloP-

mentandutiliZation.Thisimpliesthat

CIMshouldnotbeusedsimplyasis,but

shouldbedevelopeda口hesametime.

1)Toiden口fyn㏄essary・structuresfbrevalu-

ationofCIMbyclassifyingandconsoh-

datingtheevahlationitemsthatcons直tute

CIMftDmthestandpointofneeds.And,to

understandthedifferencesinrequirementS

f{)rCMcausedbydifferencesinjobtypes,

etc.frDmtheviewpointofsロucture.

2)Toun～1erstanddハepreparationandinstalla-

tionstatusofthecurrentC1M,tOclarifythe

differencesbetw㏄nindusロytypesandto

prqlectthefUturecourseofevents.

Questionnairesweresen"04,671company

establishmentSandresponseswerereceived

血)m464establishmentS,orabOut10%.Out

of也e464,reSponsesthat(lidnotanswerthe

majorityofquestionswereeliminated,andan

analysiswasmadeof428responses.The

atnibutesoftherespOndentSaregiveninTable

1.

(1)Depar加entsof由eRespondents:Many

respondentsbelongtoProductionTech－

(3)LhleofBusiness:CIMisusedmostoften

fbrelecUic,electronicandOArelatedin-

dustries(29%),wh .ichisfollowedby

machinery,precisionmachineryand

plantengineering(15%),andscience,

、・plas丘csandrubber(11%).

In也eanalysisoftheinstallations田tus

andfutureperspectiveofCIMasgiven

below,thefollowingclassificationswere

used,combiningindus由esfbrwhicha

sma11皿mberofresponsesweregiven.

Theindustrynamewhichis皿derl岨is'

usedasthenamerepresentativeofthe

9「oup・

1)互 幽,electronicandOArelated .

indus1エy122responses

2)Chemicalrelated(chemicals,plastics,

rubber,glass,ceramic,cement,tex・

tile,paper,pulp,petroleum/coa1)_:.

3)Cosmetics,medicine

4)EΩ Ω遣

84responses

._.12reSP()nses

24responses

5)返Lmeta1,non-ferrousmeta1

11 JCQNo.85,1991



Tablel(112) NumberofResponsesbyneminαMUserReqUire-

mentsQuestionnaireSurvey

Item
Nαof

Responses

EstabUsh-

mentα

P㎞tof

respondent

1.Co町PoratePlanning,

2.]V臨rke直ng,physicaldisOdbu直on

3.ProducUonp㎞ning,pK吻cUon◎on加1

4,Research,development

5.Design

6.Produc直on1㏄hnology

7.Other

Omission
'

51

7

87

13

22

108

139

1

Tota1 428

Involve-

mentwith

CIM

1.Developm㎝tofCIM

2.U6血aUonofCIM

3.Developmentandu口hzadonof(加M

4.Other

Omission

143

77

168

36

4

Tota1 428

Indus仕y

type

1.E1㏄ ロic,el㏄tlonic,OArela観pmducts

2.Texdle,paper,pulp

3.Clothing,apParel

4.Chemica1,plasdc,mbber

5.Glass,㏄ 臓mic,cement

6.Petroleum,coal

7.Cosme目cs,me(五cine

8.Food

9.Steel,meta1,non-fenousmeta1

10.Auk)mobile,motor-cycle,tranSportaUonmachinery

l1.T㎜sportationservice

l2.Stadonery,businessmachine,㎞teriors

13.Printrelated,pubUcaUons,newspapers

14.Software

15.Constmction

16.Machinery,pr㏄isionmachinery,plantengin㏄dng

17.Other

122

25

2

45

10

4

12

24

39

39

2

2

2

1

9

63

27

Tota1 428

JCQNo.85,1991 12



Table1(2/2) NumberofResponsesbyIteminCIMUserRequire・

mentsQuestionmaireSurvey

Item
Nαof

Responses

1.Consumergoods 86

2.Durableconsumergoods 90

G(xxk& 3.Indus的90嘘 199
.

serv1㏄S 4.Service 9
5.Other 40

Omission 4

Total 428

1.IJessthan10types 35
2.10-49⑲pes 44

No.oftypes 3.50-99取pes 39

of行na1 4.100-499types 86

pro血cts 5.500-999昨}s 45

6.1000卿andover 171

Omission 8

Total 428

1.PrimarUymasspK)d皿c直on 245

Production 2.Primarilyin(nvidualproducUon 136

type 3.Other 44

Omission 3

Tota1 428

1.P亘marilyaner-orderproduc直on 221

ProducUon 2.Phmarilyspeculativeproduction 167

planning 3.Other 38

Omission 2

Total 428

1.Lessthan100 28

2.100-499 123

Nαof 3,500-999 101

employ㏄s 4.1,㎜ 一2,999 108

5.3,000-9,999 55

6.10ρ00andover 12

Omission 1

Tota1 428
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' 39responses

6)Automobile.motorcycle,transpo血 一

直onmachinely'39respOnses

7)幽,pTecisionmachinery,plant

engin㏄ring63responses

8)O血er45responses

(4)TypesofGoodslService:consumergoods

41%,industrialgoods46%,service2%

(5)NumberofFinalProducts:about40%

respOndedthatthenumberofproductsis

morethan1,000,asweliveinanageof``a

largenumberofproducttypesofsmall

コ コ 　

quantltles.

relativelyhighwithrespecttoexp㏄tation

level.

(1)PrOductionleadtime(fromreceiptof

ordertoshipment)canbeshortened.....

(2)Flowofmaterialsandflowof(㎞(

mation)canbesynchronized

(3)EasilyIesponsivetochangesinproduc－

直onplanningandadditionalPlans.._

2,988

infbr-

2,878

2,721

(4)Jointsharingofdatabasebetweenmarket-

ing,designandprOductioncanbeimple-

mented2,650

(5)Optimumschedulingcanbemade_..

2,649

(6)TypeofProduction:massproduction

57%,individualprOduction32%

(7)ProductionPlanning:after-orderproduc-
tion52%,speculativeprOduction39%

(6)Productivitycanbeimproved__..2,632

(7)Pmductionsysteminterlockedwithmar-

ketingcanbeestablished2,617

(8)Inquiriesondehvery口mefromusersand

salessidescanbepromptlyhandled

2,554

(8)NumberofEmployees:widelydistrib-

uted,fromlOOpeopleto3,000people

Furthermore,Table2showsacrosstabulation

oftheindustriesandotherresponseitems

givenabove.

Fromtheseresults,itcanbesaidthattheav-

eragelevelofexpectationconcerningCIMis

relatedto口1eshor【eningofflexibilitylead

timebasedoncentralizedcontrolandsyn-

chronizationofinfbrmation.

2.AnalysiSofCIMEvaluationItems

2.1】L・evelofExpectationfbrEvaluation

Items

Ontheotherhand,forthefollowingitems

expectationisatalowleve1.

(1)R&Dexpenditurescanbereduced

1,239

Table3showsthemean,varianceandstan-

darddeviationofexpectationlevelsfor56

itemsthatconstituteCIM(Thelevelsare

showninfivestagesf≧omOto4.Thelarger

thenumbeらdlegreater也eexp㏄ 励on.)

(2)HiringoftEgentedpeoplefbrnewtechnol－

ogyareaswillbeoomeeasier 1,354

Outoftheindividualitems,thefolloWingare

(3)Productionafterreceivingorderswill

becomePOssible

(4)Itwi皿leadtOamarketsiZeincrease

(5)Itwillincreasemarketshare

1,533

..・ ●.

1,570

1,579

JCQNo.85,1991 14



Tabli2.1 CrossTab嘘1tionofCIMUserRequirementsQuestionnaireSurvey

BasedonIndustryTypeandInvolvementofRespondentSw油Cm

Dev.&

Item
Dev.of

CIM

Useof

CEM
Useof

CIM

Odler

1.El㏄mc,el㏄ 加nic,OA爬1a缶dpmduc岱 43 12 54 12

2.Textile,興per,pub 8 4 13 0

3.Clod血9,alπ)alel 1 0 1 0

4.Chemica1,plastic,rubber 10 13 19 3

5.Glass,㏄ramic,cement 2 4 2 2

6.Petエoleu叫coal 2 1 1 0

7.Cosmetics,medicine 4 4 4 0

8.Food 4 7 8 4

9.Steel,metaLnon－ ㎞ousmetal 12 9 16 2

Industry

type

10.Automobile,motor-cycle,仕ansportadon

mach口lery

11.Transportationservice

19

2

7

0

8

0

4

0

12.StaUonery,businessmachhl己interiols 1 0 1 0

13.Pr㎞trelated,publica60ns,newspape聡 0 0 2 0

14.Software 1 0 0 0

15.Construction 3 3 1 1

16.Machine巧,pr㏄isionmachinely,plant㎝ 一

.

..

gmee「mg 23 8 26 6

17.Other 8 5 12 2

Total 143 77 168 36

Table2.2 CrossTabulationofCIMUserRequirementsQuestionnaireSurvey
BasedonIndustryTypeandGoods!SerVicesType

Item

Con-

sumer

goods

Durable

consumer

goods

Ihdusロy

goods
Servi㏄ Other

1.E1㏄ 垣c,elecロ ㎝ic,OArela¢d

products 10 35 66 2 7

2.Textile,paper,pulp 17 0 5 0 3

3.Clo也mg,apParel 2 0 0 0 0

4.Chemical,plasdc,rubber 7 3 31 0 4

5.Glass,㏄ramic,c㎝ent 2 2 4 0 2

6.Pe加1e㎜,co泣 2 0 1 0 1

7.Cosmetics,medicine 12 0 0 0 0

8..Food 23 0 1 0 0

Industry 9.Stα ∋1,metal,non－ ㎞ 皿smetal

10.Automobile,motor-cycle,transporta一

1 12 23 0 3

type
tionmachineワ 1 16 17 0 5

11.TranspoHationservice 0 0 0 2 0

12.StaUonery,busmessmac㎞e,
■ ・
mterlors 0 1 0 0 1

13.Prmtrelate¢publications,newspa一

pe「s 1 0 0 0 1

14.Software 0 0 0 0 1

15.Cons㎞ction 0 3 3 1 1

16.Mach三nery,pr㏄isionmachinery,

plantengm㏄rmg 4 11 43 0 4

17.Other 4 7 5 4 7

Total 86 90 199 9 40
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.

TabIe23 Cr《msTabulationofCIMuserRequirementsQuestionnaireSurvey

BasedonlndustryTypeandNo.ofFinalProductTypes

Item
Under

10

10.

49

50-

99

100-

499

500-

999

1000

&

over

1.El㏄ 垣c,el㏄ ロonic,OA鰺la止dpmduc給 7 3 9 27 16 58

2.TextUe,paper,pulp 1 2 3 8 3 8

3.σo血ng,apparel 0 1 0 0 0 1

4.Chemical,plasdc,rubber 2 1 7 7 7 20

5.Glass,ceranlic,cement 3 0 0 1 1 5

6.Peロoleum蔦coa1 0 0 0 2 1 1

7.Cosmetics,medicme 1 2 2 3 1 3

8.Food 4 6 2 3 4 5

Indusロy 9.Steel,metaLnon－ ㎞ousmeta1 6 5 3 6 2 17

type 10.Automobile,mgtor-cycle,征ansportation

mach㎞ery 3 9 5 7 1 14

ll.Transportationservice 2 0 0 0 0 0

12.Sta面onery,businessmachin隅interiors 0 0 0 0 1 1

13.P血1trelate4pubhcations,newspape5 0 0 0 0 0 2

14.Software 0 1 0 0 0 0

15.Construction 2 2 0 1 1 2

16.Mac㎞ery,pr㏄isionmachmery,plant
・ ●

englnee「1ng 1 11 7 15 3 24

17.Other 3 1 1 6 4 10

Tota1 35 44 39 86 45 171

Table2.4 CrossTabubtionofCIMUserRequ㎞ementsQuestionnaireSurvey

BasedonIndustryTypeandPrOductionType

P㎞arily Pr㎞arily

Item maSS mdividua1 Other

producdon production

1.Elec垣c,el㏄ 加nic,OArela缶dpmduc岱 65 42 15

2.Texdle,paper,pulp 20 5 0

3.Clod血9,ε 明)alel 0 1 1

4.αe㎡ca1,plas目c,rubber 35 8 2

5.Glass,ceramic,cement 6 3 1

6.Pe仕oleu叫coa1 4 0 0

7.Cosmencs,medicine 10 2 0

Indusロy 8.Food 22 1 1

type 9.Steel,meta1,non－ ㎞ousmetal 20 17 2

10.Automobile,motor.cycle,ロanspoftaUonmach三nery 19 15 5

11.Transpo血 目onservice 0 0 1

12.Stationery,bus㎞essmachin己interiors 2 0 0

13.Phntrelate《 乳publicadons,newspapロs 1 1 0

14.Software 0 1 0

15.Construction 2 7 0

16.Machinery,pr㏄isionmachinery,plantengineering 28 23 11

17.0血er 11 10 5

Total 245 136 44
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Table25 CrossTabulationofclMuserRequ緬ementsQuestionnairesurvey

BasedonIndustryTypeandPrOdlictionPlanning

Primarily Primarily

Item a丘er.order speculadve 0血er

production producd㎝

1・E1㏄ 垣c,e1㏄ ロ。nic,OA爬1a陀dpmducG 74 33 15
2・TextHe,paper,pub 10 13 2
3・Clod血9,apparel 1 1 0
4.Chemica1,plasdc,rubber 11 33 1
5.Glass,ceramic,cem㎝t 5 4 1
6.Petrole㎎coal 0 4 0
7.Cosmetics,medicine 2 10 0

Indus匠y 8.Food 4 19 1
type 9.St㏄1,me叫mn－ ㎞ousmeta1 31 6 2

10.Automobile,motor-cycle,ロansportationmachinely 32 4 3
ll.Transportationservi㏄ 0 0 1「

12.Stadonery,busmessmachjn烏interiols. 0 2 0
13.Pdntrela叫publicadons,newspap㎝ 2 0 0
14.Software 1 0 0
15.Constmction 8 1 0
16.M㏄hinery,pr㏄isionmachineW,planteng㎞ee血g 29 25 9
17.Other 11 12 3

Tota1 221 167 38

Table2.6 CrossTabulationofCmUserRequirementSQuestionnaireSurvey
BasedonIndustryTypeandNumberofEmployees

Under loo一 500一 1000 3000 10000

Item loo 499 999
' 一 &

3000 10000 over

1・E1㏄ 由c,el㏄ ロ・nic,OA爬1a民dproduc● 3 22 28 41 22 5

2.Texdle,PaPer,pulp 0 11 10 2 2 0
3.ClodUng,apPan∋1 0 1 0 1 0 0

4.Ckemical,plastic,rubber 7 21 10 6 1 0
5.Glass,㏄ralnic,㏄ment 2 4 0 3 1 0
6.Petroleum,coal 0 0 4 0 0 0

7.Cosmetics,medicme 1 8 1 1 1 0

8.Food 4 10 5 4 1 0
Indus仕y 9.S民el,metaLnon-ferrousmetal 3 8 11 7 10 0

type 10.Au⑩mobile,motor-cycle,征ansportaUon

machinery 1 8 9 12 5 4
11.Transportationservice 0 1 0 0 1 0
12.Stadonery,businessmachin輪interiors 0 1 0 1 0 0
13.P血1trelate(Lpublica目ons,newspape岱 0 1 0 0 0 1
14.Software 0 0 1 0 0 0
15.Construction 2 3 1 1 2 0
16.M㏄ ㎞ery,pr㏄ 姪ionm㏄hineη,plant

・ ■
engmeenng 2 13 19 21 6 2

17.Other 3 11 2 8 3 0

,Tota1 28 123 101 108 55 12
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Table3 Mean,standardDeviationandvarianceofCIMQuestionnaire
SurveyEvaluationItems

⑭ Evaluati㎝item
Nαof

爬sponses
Mean Standard

deviati㎝
Vanance

X1 (コ〔MwmquaH江 口vdy㎞pmvep㎞ctdevdo1即cntcapabU並y… 426 1,810 L170 1,368

X2 伽蒜=r罐 蹴 篤題識蹴 ㌍Q噸
423 1,969 1,262 L594

X3 泌 ㎜aU㎝onImd㏄ 岬ed丘cad㎝sd泌 ㎎cs㎝bequi(封y㎝ 皿ni一
ca鳩d⑩ 由cd頃{口 吻rωucd㎝5i鳳 … 425 2,449 1230 1,512

X4 P【oduα1挽cydecanbeshα"ene(1_ 4刀 1,970 1,245 1551

X5 Inv㎝toryofmtGrials伽 酪canbeI劇uced.... 426 2,488 1,126 L267

X6 Wo虫 ㎞P㎜scanbeπ 刻uced・ … 425 2,489 1,223 L496
X7 Invm迦y。f㎞a11万 。dロαscanbe】 創 ㏄ed・ … 426 2,411 L234 L523
X8 ㎞ α"1ead㎞ecanbCtedu(培L_ 426 2,371 1.1刀 1,269
X9 埠1a㎞ ㎞e㎝1besho鵬ncd・ … 428 2,023 1,038 1,077

X10 P蝋uc㎞ 】cad直n泌(㎞1ecc寧ofo【dαtoddUv6□y)canbesho㎜ed・ … 426 2,988 1,120 1,254

X11 A』c－αdαpmduc直 ㎝w皿b㏄ ㎝ep⑯sible_ 424 1,533 L224 1,498
X12 合oduc直 ㎝p㎞based㎝pm㏄ 臼capab皿tycanbcmdo_ 427 2,513 LO91 1,189
X13 Syst㎝a脚lmdu(泊 ㎝a《 泊vi直㏄ 姉 ㎝ph誕onpl組 曲gins蜘of

d㎝ 飢d燗 ・釦pphcrs到 ㎝ ㎝be輿fom〔 迫._ 426 2,401 L123 1,262
X14 Op亘xnumschoduli皿gcanbedon⊂ … 424 2,649 1,Ol4 1,028

X15 P【odUCUcanbemadc㎝schedule、.., 428 2,343 1,080 Ll67

X16

×17

Am姐qu孤dty岬udonofa㎏en㎜bα 。fp㎡ 暇canbcmad⊂...

Cha㎎esmandaddi直(msk)dlcploducdonschedulecanbedoneeasny・ …

428
427

2,369
2,721

L235
1,057

1,526
U17

X18 UdUzadonlateof白cihdesatproduc直 αnsnccanbc㎞pro磁 … 426 2,303 1,069 1,143

X19 ㎞wdon㎞do紗capab姐tycan』m㎞ ㏄dby(p㎞ ㎜ 岬u瓜 ㎝

}dぽign・ … 426 2,150 1,094 1,196

X20 Op㎝U㎝ofp⑩duc直 ㎝p㎜wmbecomceasic【_ 428 2,488 1,021 1,042

X21 Wa距in也ep㎞tcanbeid風 面cd._ 428 2,147 1,053 L109

X22 Pτoducdvitywnlbe㎞prove己_ 427 2,632 1,029 LO59

X23 Boロ1㎝e〔 おmtheplantcaxlbelmde岱 陥cod._ 426 2.2(泌 L1σ7 1,226

X24 Q血yd已 ω垣㎝canbe㏄duood.... 426 1,885 1,051 L104

X25 ()p㎝t輌㎝a1㎜1scanbec(曲uouslydb◎dked.... 424 1,675 0,971 0,943

X26 C㎏ck8mlyskand已dba(kα1qWty[mbl㎝scanbed㎝ 巳_ 425 2,275 LO67 L139
X27 D曲 αy卿des伽mbothusc応andIhesa1{るside(㎜be㎞me血tdy

厄pond頃to… 428 2,554 1,191 1,419

X28 Pmducd㎝s声 ㎞intcrlockedwi山sdcscanbces魎blkhed._ 426 2,617 1,185 1,404

X29 k正αmad㎝ ㎝d㎝andwinb㏄ ㎝eac㎜ ㎏..,. 426 2,129 L196 1,430

X30 R&Dexpα 冨1itu爬scanbc元duced._ 423 1,239 0,972 0,945

X31 1ηantexp㎝s田canb⑪ 沽㏄(迫 ・.・・ 428 1,988 1,063 1,131

X32 D㎞headcαm岱(wod【 αsin由e6cld)canbc㏄duced._ 424 1,934 1,122 1,258
X33 Ind㎞headcou瓜s(contu)nα,pul℃hasbgag㎝ 輪e比)canbcreduced.... 427 2,215 LO73 1,151

X34 AnocaU㎝sof㎝ploy㏄s(山c⑭t牌1eind泥 砂tpla㏄s)canbed㎝c

P頁ぽd払_ 425 1,694 LO69 1,142

X35 C⑥ ㎡uoioncanbed㎝eby品d㎝cyimpmv㎝ ㎝t孤dkvd㎝hmα 〉

mmtσfind血ecゆbs.... ・428 2,463 1,011 LO22
X36 P噛si㎝ 《fco"a㏄otmdngwmbe釦mpmved.... 4刀 2,122 1,018 1,037
X37

×38

P㎞sionofpxi㏄qu(沌ad㎝wi皿be㎞ploved._

In逗 皿㏄Mvalueラaddedbα1e』Etscanbem(瓢ed....

4刀

423

1,780
1,853

Ll38
.

1,068

1,294

L140

X39 CIMw迅behdpfUIindevelop㎞gpmducts口a㎎ie&_ 4刀 1,747 1,091 1,189
X40 吻 【edngα 由anc㎝ent(PoS,VAN)canbcdon⊂ … 426 1,744 1247 1,556

X41 D細 ㎝makingbytopand㎡ddlemanagem㎝tcanbedonemore臼sily

andcoロ ㏄tly_ 428 2,353 0,989 0,978

X42 』 汕 蝕m鋼 枠ntaα ℃岱 山e㎜ 輿y㎝ 』don。. 423 1,853 1,096 L201

X43 Oo6emamgρnemofapbntcanbed㎝ebased㎝oo卿1砲b面n{るs

indexesandsロa④ ・_ 426 2,235 1,126 L267

X44 Wa㏄ 血ouゆout山eoompanycanbedimina姪dby-epbming.. 428 2,040 1,022 LO45

X45 CαP㎝ 巳ima伊winimPP。vem廿 佗mad(鉱_ 425 1,953 1,100 1,210

X46 M証kαsha元canbeinc爬ased._ 428 1,579 LO36 1,073

X47 掘 【etsizewi11bcexpanded.... 426 L570 L117 1,248

X48 M㎝bof㎝plo声wm』hd助tmα1byimpmv㎝ ㎝m山ewo1㎞g

onvi㎜ ⑦tandjd3qua五ty.... 424 1,774 0,943 0,890
X49 H温ngofpeople塩new⊇)10gya㏄ascanbedmemo爬e却y.... 427 L354 1,011 LO23
X50 A』 ↑・皿6ss㎝ パ㏄wmbclmpmved(E㎡dlmemande伍cimcyimpπwe一

mentof－ ㏄)_ 425 L584 1,052 L1(η

X51 J(由tsha壷1gofadatabasebαw㏄nma虫edng,de亘gandpmducd㎝

(k坪tmentscanbed(mo... 426 2,650 LO55 L113
X52 Expmses㎞sHpspapcr.ac.canbe】 鷲duced._ 428 2,103 LO86 L179
X53 ReUab正tyandqu垣 立ycanbe㎞ 卿vedbyoollec6皿gthelatestfiddda臼on

area1・dmebads._ 421 2,100 1,112 L238
X54 Inf㎞onexdhangeoncαrrmonp㎡)10ms垣thec㎝panycanbedone

m(鵬q亘ckly_ 427 2,340 1,096 1,201

X55 Hbwofm飢dalsanddata(mfbxτnation)canbesynchmn滅._ 426 2,878 1,076 1,157
X56 Qp㎝d㎝ofπrwillbemadepossib】c㎞ghamat副 脚mmt 422 2,043 L219 1,485

nawmk....
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Theaboveresultsindicatethattheintro-

ductionofCIMisnotnecessarilyconsidered

tOhaveadrectimpactontheimprovementof

thefinancialposidon,suchas血roughasales

lncrease.

III.EnhancementofSalesPower.Thisaims

ataccurateunderstandingofinfbrma-

tionabOutdemandbymeansofinforma－

口onnetworkenhancementandsupPort

fbrstrategybasedon血isunders伽ding.

2.2EXtraCtionofPotentialFacto「sof

CIMEvaluationItems

Whatconsti加testheexp㏄tationsconceming

CIMandwhataretheviewpointsinvolved

willnowbeexamined.InotherwordS,asmall

numberofcommonfactorsaresoughtwhiCh

areindependentofeachotherandgivean

overallsummaryofthe56evaluationitemsre-

la民dk)expecta口onsaboutCIM.Inthisway,

也edifferencesinexpectationsaboutCIMby

industrycanbecla㎡iedifasmal1皿mberof

factors(evaluationfactors)thatprovidean

oveiallsummaryaresel㏄ted.Table4shows

evalua直on .it}mswi由aheavyfactt)rloadthat

showsthedegreeofrelationshipwiththe

evaluationitems,withreferencetothesix

evaluationfactorsob㎞nedasaresultoffactor

analysis.Theresultinginterpretadonof由e

meaningoftheevaluationfactorsinrelationtO

evahuationitemswithsignificantrelationships

isasfollows:

1.

II.

ImprovementinFlexibility:Thisisnot

limitedtomanufacturingflexibility,but

includesplanning!controlflexibilityand

aimsatefficiencyimprovementinthe

flowofmaterialssuchasthroughinven-

tOryreduction.

ImprovementofPrOductivityandQual-

ity:Thisaimsatqualityimprovement

andimprovementoftheutilizationrate

andproductivityprimarilyfromthe

standpointofmanufacturing.

IV.EnhancementofPrOductDevelopment

Capability:Thisaimsattimelyan-

nouncementofhighvalue-addedpK)d-

uc1Lsandshorteningof由eproductdeve1-

opmentcyclebyautomationfromthe

R&DtOtheprOductiont㏄hnologyar-

eas.

V.EnhancementofCorporateManage-

ment:Thisaimsatqualityimprovement

ofcorPoratemanagementbyjointshar-

ingofdecisionsupPortforcorPorate

strategyandcontrolinformation.

VI.EfficiencyImprovementofIndirect

Jobs:Thisaimsatproductivityim-

provemehtfbrclericalandadministra－

直vejobs.

Thesesixevaluationfactorsrepresentthe

viewpoin岱f()rexp㏄ 励onsaboutCIM,but

theydonotshowthest佗ngthofexpectations.

Therefbre,thesixevaluationfactorshave

beenrankedbasedon由eavelagestreng由of

exp㏄tationsbasedonthereladonshipsbe-

tweenindividualevaluationfactorsand也e

sロengthofexp㏄ta直onfbrrelatedevaluation

factors(rable3).Thesequenceisaslbllows:

EexibilityImprovement(1)>Enhancement

ofCorporateManagement(V),Efficiency

ImprovementofIndirectJobs(VI)>lm-

provementofProductivityandQuality(II),

EnhancementofSalesPower(III),Enhan㏄ －

mentofProductDevelopmentCapability

(IV).
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Table4(1/2) RelationshipbetWeenEvaluationltemsandEvaluationFactOrs

⑭ Fi面 食αo℃1㎎mv㎝ ㎝t㎞ 毎b胸 Load

X17

×10

C㎞ges面andad血 ㎝ ωpπ)ducU㎝sche(姐eαmbed㎝eea姐y...

ProducU・nlead目me(f㎜n鵬i戸(f《 万der⑩delive・y)㎝ ・bes}P買mα1…

0,632

0,620

X6 Wαkinp⑩ ㏄sscanberedu㏄d._ 0,608

X28

×13

PmducUonsy鵬min陀d㏄kedw血hsalesαmbee舗abl姪hed._

S兇 ㎝ad城p愉(泊 ㎝aαi屹swi血 ㎝1ねsis㎝p㎞ 血gm蜘ofd㎝ 飢dっn一

0,598

岬 坪ersy砧mcanbepe㎡bmed・ … 0,596

X5 ㊤v㎝tαyofmatedals栖nsαmbe祀d㏄ed・ … 0,594

Xl2

×7 鵠蒜艦8蒜 灘 麟 口 一 仁…
0,585

0583

X14

×16

×27

×8

Opdn⑱ 迦sdledu五ngcanbe(㎞a_

=腸 認 盟蒜 誌:」a認瀦 ∴艦:霊鑑 鑑 元輌 蜘..
P_entlead㎞ecanbeshol㎞ed._

0,574

0,530
0,530
0,525

X15 P"xbαscanbemade㎝s(出edule._ 0,517

X55 Flowofma迦alsand由a匡ofda伍(infbmaU㎝)canbesynch㎜ized._ 0,516

X20

×56

×3
&霊 蒜 酷 ㌫ 慌 当 。ぽ 欝7{・ 幽 ・、頂。。太.
皿bma亘 α1㎝prod岨Wlca直 ㎝(汕1ges㎝bequiddyco㎜unic鵬d⑩ 由edesign1

0,495

0,493

Xll

X23

pmdud㎝s己 ・…Af
陀・つ由p⑩d・ ・垣㎝w皿b・c・m・p…iU巳 …

Boulen㏄ksmtheplantcanbemdelstood._

0,452

0,434

0,401

X51 Jointsha6ngofada匂basebetw㏄nmarkeUng,designandpmdud㎝depa㎜en岱canbe

d㎝e.... 0,379

Code Se㎜dfac⑩rProducUvityandqua1直y口npl℃vement Load

X24 Qu姐W《 趣t(頑㎝canbe民du㏄d… 0,696

Xl8 Udlizati㎝rateoffaciliUesatpmducd㎝sitecanbe㎞pmved._ 0,553

X25 ()pera亘 ㎝aleπorscanbecon亘nuouslychedked.... 0538

X32 Dimσtheadc㎜ts(wod(ersmthefidd)c2mbe【educed._ 0,531

X22 Productiv血yw沮be㎞pπ)ved・ … 0,521

X21 Was匂n由eplantcanbeidenUfied._ 0,515

X31
×26

×19

P㎞tロP㎝sescanbe㎡ 画 一・・

Q山ckanaly血 紅1dfeedback祀1atedto(p輌pπ)bl㎝scanbed㎝ 巳_

舳(垣(m己 ㎞d㎎y叩b玉 取(迦bemhan㏄dbyq輌 ㎜pm血dondesign._

0,481

0,456

0,448

Xg
X48

P岬 亘ont口necanbesh(㎜(辻 … .M画
eol㎝ploy蹴 棚 』heig』by㎞ppDv㎝mG杣ewo㎞g㎝ 一 ㎝t

0,419

即djobqu血W._ 0,411

X34
×53

削 ㏄ad㎝of㎝ploy-(由ehght岬e㎞ 也e亘ghtp伍(獅)can』donep嘩dy_

Rehab皿ityandquaUtycanbe㎞p頁)vedbyoon㏄dngthelatestfielddataonarea1⑭me

0,352

0,326

basB....

Code T}宙dfaα(甘:Malkedngpower《mhanc㎝ ㎝t Load

X29 b㊤mad㎝ ㎝d㎝ 加d唖 』 ㎜ea㎝ 雄.. 0,659

X40 Mad(eUngenhanc㎝mt(POS,VAN)canbedone._ 0,646

X39 CIMwi皿behelpfUlindevelopmgprodudst剛egie&_ 0,615

X46 Malketshare㎝be血 ㎜ 鵬d.... 0,600

X47 Malketsizew皿beexpanded,_ 0,594

X42 Company-wideintegπ1tcd亘skmanag㎝ 〔罰t㎜bedon巳... 0,523

X28 P,oduo丘onsy舗 ㎝inled㏄kedwiIhsalescanbee"abUshed._ 0,431

X44 Wa就e血 π泌ghout也e◎ompanycanbeenn血a缶dbyπ ㎜p㎞ng◆_ 0,424

X50 A㎞ ・皿esseM㏄w沮 』impn。vα1(㎞idm㎝tand品d㎝ 《yimpハ。v㎝mIof 0,378

selvi㏄s)_

X45 Colpoπueimagewmimpπ)vein由emad(eL… 0,369

X1 ㎝wiUqual血aUvely㎞provepnDduc【developmentcap剖biUty・ … 0,348

Xll
X27

×4

Af㎏rつ πヒrp1℃dud㎝winb㏄ ㎝epossiロ 巳 …

脱Uve⑪q輌f㎜ 励use口 和d也e娘sidec頑i㎜ 輪 回y『 頑1tα …

PRxiuαUfbcydecanbesholtened,_

0,331

0,323

0,315

X2 ⑭ 一 －new{岨 』made⌒ 巳 侮d輌ca輌
canbe㎝ ㎞cα1byCAD/CAM/CAE)_ 0,294
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Table4(2!2) RelationshipbetweenEvaluationItemsandEvaluationFactors

Code Fd1血faαorPmduαdevel(卿 ㎝tcapabi五 ⑲ ㎝h孤1cement Load

X2 Timelyam… ・"ρm㎝tofnewpmductswi皿bemadepossible.(Developm㎝tcapabn∬ycm

beenhancedbyCADκ=AMノ ℃AE.)_ 0,544

X1 ㎝wi皿qUa1血aUvely㎞pπ)vepmductdevd(柳entcapabUiΨ_ 0543

X30 R&Dexp㎝ditu爬scanbe爬duced._ 0,479

X37 P⊇on口1P亘cequotationwf皿be㎞P1て)ved._ 0,430

X4 Pmduα1洗cydecanbeshonened._ 0,399
X49 Hi血gofpeopleinnew∫ ㏄hnologya㎜canbed㎝emo民easUy._ 0,370

X3 皿㎜ 血輌 《 岬 頑ca亘 ㎝ 出額9岱 ㎝ 』q血ddyα ・u11迦ca輌 也edes劇

X38 圃 麟 鵠 、畿 、a㎞輌 ㎝ 』。㎜ 蜘.
0,367

0,349

X39 口 〉lwi皿behe]申fUIindevelOpmgpπ)duc【stm任gies._ 0,269

Code Fi地 白c⑩rE血 ㎝㏄ment(ぜm鋤ag㎝entoom㎡ Load

X41 D㏄ 面 ㎝ma㎞gbytopImdmiddkmanag㎝ ㎝tcanbed㎝em()肥easnylmdmo佗

◎or祀cdy_ 0512
X36 P㎞i㎝inoosta㏄olmdngwnlbeimpnDved._ 0,430
X54 輪maU㎝exchmge㎝ ㎜ ㎝pmbl㎝sm血e㎜ 輿y㎝ 已 ㎝emo佗 蝉y. 0,430
X42 Ih㎏gmぱ 酪kmmag㎝ ㎝tacPDss山e㎜pmyαmbe(㎞a_ 0,405
X43 0(罵emanag㎝ ㎝tofaplantcanbed㎝ebasα10nco1pora㎏businessindexesand

stlategy・ … 0,400
X44 W郡 民 血m㎎h㎝the◎ αmpanycanbee㎞ina㎏dbymour㏄p㎞ 血g.... 0,336
X38 Ihte皿ecmalvalue-addedcmbem(msed.... 0,332
X51 Jointsha血g(㎡dぬbase』weenma水eUng,designandppDdu(泊 ㎝d中 血1㎝Gcmbe

d㎝e._ 0,326
X37 P矯i㎝(ぱpd㏄quσladonwiUbeimpmved._ 0,304
X49 Hi血gofpeoplefnnewtedhnologyareascallbed㎝emo冗easily_ 0,304
X34 A皿ocationof㎝ploy㏄s(吐1edghtpeo回emthedghtplaces)canbedoneplて 〕pedy_ 0274

X29 hfbmad㎝ ㎝(蛤mandwi皿 比comea㎝ 醍.... .0,253

Code Six血 飴c⑩rI迎ci㎝cyimpmv㎝ ㎝tm㎞di㎜tjobs Load

X33 ㎞diPeαhead。omts(㎜tmn賦purchasingag㎝L瓜)canbe忙dロ(治d._ 0,676
X35 Cosueducdoncanbedonebyeffici㎝cy㎞pmvem㎝tandk》velenhanc㎝ ㎝ 【ofindi祀 αjdbs._ 0,614

X52 Expenses氏)rsUps,paper,etccanbe㎡uα 詫L_ 0,551
X31 P㎞ ぬP㎝ses㎝be㎡u㏄d._ 0,407

X55 Flowofmatedalsandthatofdata(lnfbmaU㎝)canbesynchKm立ed._ 0,270

X48 M(nleof㎝ploy㏄sw沮beheigh陀nedby㎞pmvementinwo面ng㎝ ・□u・n㎝tandjob 0,256

quahty_
X54 h㎡bmad㎝exchangeon◎ σ㎜ ㎝problemsin血eoσmpanycanbed㎝emo元 〔再ddy_ 0,253

Table5CmPreparationStatUs:ElementSystemInstallationStatus:Frequency

Numbersin(}are%.

Elementsy醐m Notinsta]1ed Plaming Prcparing
P輌ngor

Plaming

Pa】亘aUy

implemented

FUllyim-

P1㎝entα1

Pa由aUyor

価】皿y

impl㎝ ㎝ted

CAD 100(23.5) 17(4.の 18(4.2) 35(8.2) 247(58.0) 44(10.3) 291(68.3)
CAM 152(362) 44(10.5) η(8.8) 81(19.3) 173(41.2) 14(3.3) 87(44.5)
CAPP(P⑩ ㏄部D啓 培n) 230(54.9) 79(18.9) 40(9.5) 119(28.4) 68(162) 2(05) 70(167)
FMS 152(36.2) 63(15.の 23(5.5) 86(20.5) 176(41.9) 6(1.4) 182(43.3)
Aut㎝ 汕Wa㎞ou記 160(η.8) 48(11.3) オ)(4.7) 68(16.1) 170(40.2) 万(5.9) 195(46.1)
Au⑩maticTtanspo" 159(η.7) 53(12〈 り 25(5.9) 78(18.5) 174(41.2) 11(2θ 185(43.8)
LANjnP㎞t 108(25.7) 94(223) 42(10.旬 136(323) 158(37.5) 19(4.5) 1η(420)
R《凪 ・㎞eP【oduc直 ㎝

Co仙 【olSyst㎝ 82(19.4) 89(21.q) 59(13.9) 148(35.切 161(38.1) 32σ.6) 193(45.〔D

In-houseInforπ1adon

Netwo比 57(13.3) 71(16.〈0 訂(8.6) 108(25.2) 225(52θ 38(8.9) 263(6L4)

Ih㎏r-c㎝panyLlfoma直 ㎝

Netwo比 192(45.7) 57(13.6) 30(7.1) 87(20.7) 131(31.功 10(24) 141(33.6)
DistxibuU《m/Physical

Dis垣budonVAN 208(48.9) 74(17.4) 36(85) 110(25.9) 97(228) 10(24) 1σ7(25.2)
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3.InstalbtionStatusofCIM

AsshowninTable5,thecompleteimplemen-

tationofCADranks血ehighestamonga皿ele-

mentsystems.68.3%ofcompanyestablish-

mentswho民spondedtothesurveyuseCAD

systems,includingthosewi也onlypa】 由alim-

plementationof山esystem.CADisfbllowed

byin-houseinfomadonnetworks(61.4%),

automatedwarehouses(46.1%)andrea1-time

productioncontrolsystems(45.6%).Onthe

otherhand,theleastwidelypropagatedsys-

temisCAPP(16.7%).Thecharacterisdcsof

installaUonstatusbyindustryare:

(1)ElectricalProduc岱Rela陀d:CIMinstalla-

donismostadvancedcomparedwithother

indus㎞esoverall.Inparticular,theinstal-

lationpercentageishighfbrCAD(86.6%),

in-housenetworks(71.3%)andCAM

(64.7%).

(2)ChemicalRelated:Theinstallationper-

centagefbrin-h皿senetworksisrelatively

high(63.1%).Thisisfbllowedbya】rea1-

dmeproductioncontrolsystems(46.4%)

andCAD(42.9%).

(3)Cosmedcs/Medicine:Theinstalladonof

automatedwarehousesisthehighest

(66.7%).Thisisfbllowedbyautomatic

血nsportation(58.7%)andin-housenet-

works(50.0%).

(4)Food:Overalltheinstallationrateislow.

Amongotherthings,theinstalladonrate

forin-housenetworksisthehighest

(58.3%).Thisisfbllowedbyautomated

wa鵬houses(41.7%)andautomadctrans-

portaUon(37.5%).

(5)Stee1:Theinstallationrateforrea1-Iime

productioncontrolsystemsisconspicu-

ouslyhigh(71.1%).Thisisfbllowedbyin-

housenetworks(66.7%)andCAD

(64.1%).

(6)Automobile:TheinstallationofCADis

thehighest(79.5%).Thisisfbllowedby

CAM(52.6%)andautomatictlanspO血 －

tion(47.4%).

(7)MachineryRellted:The㎞stallationrate

f()rCAD(93.7%)is血ehighestacrossall

typesofindustry.FMS(64.5%)and

CAM(55.1%)installadonshavealsoad-

vanced,thoughtheirinstallationrateis

lowwithrespecttootherindustries.

Indus由eswhereCIMinstallationishighby

elementSyStemare:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

CAD:MachineryRelated(93.7%),

ElectricalProductsRelated(86.8%),

Automobile(795%)

CAM:ElectricalProductsRelated

(64.7%),MachineryRelated(55.6%),

Automobile(52.6%)

CAPP:Steel(33.3%),E1㏄ ロiCalP1℃d-

uctsRelated(21.8%),MachineryRe-

lated(19.4%)

FMS:MachineryRelated(64.5%),

ElectricalProductsRelated(56.7%),

AutOmobile(43.6%)

AutomatedWarehouse:Cosmetics

(66.7%),ElectricalProductsRelated

(59.8%),MachineryRelated(52.4%)

AutomaticTransportation:Cosmetics

(58.7%),ElectricalProductsRelated

(57.9%),MachineryRelated(47.6%)

LAN:ElectricalProductsRelated

(53.5%),Automobile(46.2%),Steel

(42.1%)

Rea1-timeProductionControlSystem:

Steel(71.1%),MachineryRelated

(52.4%),ElectricalProductsRelated

(48.3%)

In-houseNetwork:ElectricalRelated

Products(71.3%),Steel(66.7%),

ChemicalRelated(63.1%)
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(10)Inter-companyNetwork:Electrical

ProductsRelated(44:1%),・Automobile

(38.5%),St㏄1(38.5%)

(11)Distribution/PhysicalDistribudonVAN:

Cosmetics(33.3%),Food(33.3%),El㏄ 一

㎞calProductsRelated(33.3%)

Frx)mthesurveyresults,thefollowingcharac-

teristicsbyindustryhavebeenfound.ElecUi-

calproduclsrelltedindusOrieshavebeenpro-

motingCnU【ingeneral.Machineryrelatedin-

dustriesstartedCIMwithdesignandprOduc-

tionareas.SteelindusnieshaveinstalledCIM

centeringaroundprOductioncontrolsYsteMs.

Thecosmeticsindustryhasattachedsignifi-

cancetOthephysicaldistributionsystem.

4.FuturePersp㏄tiveofCIM

Expecta直onsforCIMgreatlydifferfromone

industrytOanother.Thismeansthatimages

aboutCIMitselfvaryfromoneindusロyto

another.Iftheelevenelementsystemsof

CIMarelikenedtOislandS,也efivepatterns

showninFigurelwillbeanarchipelago

composedofcharacteristicsbyindusロy.Itis

believedthatlinkswillbeftlrtherenhanced

duetojointsharingofinformationinthe

archipelagoandmovesconnecting山earchi-

pelagoeswillbecomemoreactiveinthefu-

ture.

IV
　 　 　 　 　 　 　 　 　 　 　 　 の

lPartsMakerl
ll
lI
ll
ll
ll
lPartsMsributionSystemt
ll
ll
ll
ll

AutomatedWarehousel

1

CAD

CAM

FMS&AutOmation

Preparation

III
ロ　 ロ　 　　 　　 ロ　 コ　 コ　 コ

lPl輌gSy・t・m!

il

i「三 … 一－ll
lll

,

1
1

ProductionConロ ℃l

System'

一 一ー ーー ー一 一一 一ー 一■一－r'

AutomaticTransport

PhysicalProduct

DistributionSystem

V
II

1.

II.

III.

IV.

V.

魎

Design!mfg.1ink(Productdevelopment

powerQriented)卵e:

Production/3alesintegration(Downstream

oriented)type:

Planningnetworkorientedtype:

Upstreamnetworktype:

PhysicalprOductdistributionemphasis

type:

⊇

Electricalproductsrelated,machineryrelated

Cosme直cs/medicine,chemicalrelated,el㏄ －

tricalprOducts民1at(Xi

Steel,elecロicalproduclsrebted

Machineryrelaぱ,el㏄ ロicalproduclsrelalt(姐

CosmeUcs加edicine

Figure1 PatternDevelopmentofCIMLinkandIndustryCorresponding
toEachLinkPattern

23、 JCQNo.85,1991



ifweclassifyCMbasedontheexpectations

relatedtoCIM,thefollowingthreetypescan

beseen:

(1)PrOductDevelopmentPower/Flexibility

EmphasisType

E1㏄tricalprOductsrelatedandmachinery

relatedindusUies,whicharemachining

andassemblyindustries,w沮beinthis

category.Aboveal1,electricalproducts

relatedindustriesenjoyahighinstallation

rateforeachelementsystem,andlinkage

withineachof也efivepatternsisathigh

leveLThelinkagebetweenpatternshas

beendeveloped,andCIMintheseindus-

triesisexpectedtoadvanceastheleaderin

alltheindustriesofthefuture.

Inthemeantime,machineryrelatedindus-

triesemphasizeenhancementofproduct

developmentpower.Therefore,血einsta1-

lationofindividualelementsystemssuch

asCAD,CAMandFMShasbeenpropa-

gated,buttheleveloflinkagebetw㏄n

elementsystemsisnqtsohigh.Itisantici-

patedthatlihksbe伽 ㏄nelementsystems

ineachofPatternsI,II,IIIandrVwillbe

enhanced,withadvancesinindividual

pattemsmadeinparallelin也efuture.

(2)PrOductivityandQualityEmphasisType

Chemicalrelated,fbodandcosmeticsin-

dusUiesareinthiscategory.Inthecos・

meticsindustry,theleveloflinkagebe－

tweenelementsystemsineachofPat-

temsIIandVishigh,asrelatedtoproduc-

Uon!salesintegrationandphysicaldistri-

butionofproducts.Inchemicalrelated

andfoodindustries,山eyhaves1エong

expectationsformarketingcapability

enhancement,and山ereforeCnMhasnot

beenprt)pagatedsignificandy.Itisbe-

lieved山atCIMcenteringaroundPa鵬m

IIwillberapidlypropagatedin山efuture.

(3)PlanningSystemEmphasisType

Thesteelindustryisatypicaloneinthis

group.Evenatpresent,CIMhasb㏄n

developedaro皿ndareal-timeproduction

controlsystem.Theleveloflinkagebe-

tw㏄nelementsystemsinPatternIII,in-

clu(lingplanningsystemisthehighest.

Expectationsotherthanmarketingcapability

enhancementarehighanditisbelievedthat

CMaimedatanetwoikincluding山eplan-

ningandstrategylevelwillbepropagatedin

也efuture.
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Honda,sGlobalCIM

YukioMieda

Direcut&ChiefEngineer

HondaEngineeringCo.,Ltd.

1.CompanyProfile

Hondawasestablishedin1948,andpK)duces

andseUs2and4wh㏄1edvehiclesaswellas

agroupofgeneraluseproductsdividedintO

threeareas-farmequipment,generatorsand

genelalpurposeengines.AthomeinJapan,

血ecompanyhasthreeIesearchinstitutes⑩

developtwo-andfbur-wheeledvehiclesas

weUasgeneral-pu4)oseproductsandanengi-

neeringf㎞ 口1volvedinresearchanddeve1-

opmentactivitiesrelatedtoproducdontech-

nology.WehavefourfactOriesforprOducing

productsandonefbrproducingcomponents.

SinceitsestablishmentHondahasfirmly

stOodbyitspolicyto``createproductswithno

parallelanywhereelseintheworld"andto
"servesocietyandmankindasawhole"

.We

trytodevelopandmarketproductswhich

pleasemenandwomenallovertheworldand,

inthisway,makeaposidvecon由budontos《 チ

ciety.Inparticular,weareactiveabmadin

developing,producing,andsellingProducts

ma¢hed⑩ 血elocalenviX)nment,developed

locally,andcapableof .beingmanufactured

nowhe民else.Atthesametime,臼ombegin-

ningtoendwehavefollowedanormof

re加rningtoeachcountrywhateverisr㏄eived

fromthatco皿try.Aswesetoursightsonthe

21stcentury,ourcompanynowplansto

completeaglobalnetworktolinktogether

Hondaac直vitiesallovertheworld.

2.CIMasaMeanstoRespondtoCus・

tomerDemands

Thus,Hondatriestooperateclosetothe

custOmers,deliveringproductsdesignedand

直medinaccordancewi血whatourcustOmers

want.HondaproductS,includingtwo-and

f()ur-wheeledvehiclesandgeneral-pu町pose

products,belongt《)(Uff3爬ntgenresandthey

mustsatisfytherequirementsofcustomers

world-wide.Thiscallsforacreativeapproach

inproductdevelopment,manufactu血1gt㏄h-

niques,andmarkedng.Itisherethatcom-

puterintegratedmanufacmring(CIM)comes

intOplay:itbomowsthepowerofcomputers

toefficiendyin促gra出alltypesoffuncdons.

AsfbrglobalCIM,thisemployscommunica-

tiontechnologiestoovercomeglobaldis-

tances.Actua皿y,weatHondarealizethatwe

alenowat血eentry-levelstageinlaunching

thisnewkindofstrategy.ThispaperwiU

provideaglimpseintoHonda'scorporate

effortstowardsglobalCIManditsfuture

plansinthisdirection.

AsFigurelshows,CIM民presentstwop亘n-

cipalsロeams.Onest蜘involvesdevelop-

mentofnewproducttypes.Here,effbrtsare

concenロatedondevelopingnewmodelscon-

sistentwithmarkeurendsandschedulingthe

equipmentandfacilitiesn㏄dedtostartoff

mass-production.Thismaybethoughtofasa

flowwhichstartsfromcomputeraidedde－
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sign,cont血mesthroughengin㏄ringandfi-

nallyproceedstomanufacturing,thatis,

aCAD→CAE→CAMfiow.

Theothersロ ℃alnrqpresents山eprOductionof

vehiclesaccor(∬ngtoordersreceivedfrom

customers,andincludestheentirepr㏄essup

m丘1delivery.ThefiowhereisfromprOduc-

tioncontrolto飴ctoryauk)mation(production

conロ:ol→FA).

2.1CAD/CAE!CAMinvehicle

development

Figure2showstheflowofeventswhichorigi-

natesfromvehicledevelopmentinHONDA

R&DCo.Datal止ethatwhichappearsin

PhotoliswhatresultsonCesmoothing*is

completed.Thisisthedata廿1ateventuaUy

民presentsthe'masterda田usedfbrpmduct

developmenLThisda伍takes由efbmlofa

referenceda伍baseandiscenロallycontrolled

inR&Dandtransmiロedacrosscommunica-

tionchannelstothedepartmentswhichneed

it.ItisherethattheHondaHighwayNetwork

showninFigu民3comesi煎)play.After也e

basicdesignisover,anumberofanalysesare

conducted.Theseincludestrengdlanalysis,

shockanalysis,aerodynamicanalysis,and

contπ)lstabilityanalysis.Theresuhsofthese

analysesarefedbackinto血edesignpKx℃ss.

STYLING － ー 一 う DESIGN PROTOTYPE

Smoothing NCSystem

'・一一[:亟 コ

EngmeenngAnalysls

・StructuralAnalysis

・CrashAnalysis

●Aero-dynarnics

・Drivability

FigUre2.DesignFlowinHONDAR&DCo.

*SmoothinglThisreferstosmoothingofthesurfaceandcurvedatamakingupthesurfaceofacar

body.Smoo血ed伽iSnecessarybepause血eoriginaldataiSformed丘omclaym(XielS(πaIough

sketch.
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Inpara皿elwith口1is,thesamedatabaseisused

fbrproducUonofprototypevehicles.Here,

⑩o,computertechniques,suchasdirectnu-

mericalcontro1(DNC),aremadeuseofto

improve血elevelofpr㏄isionandtoreduce

lead直me.Aglobalnetworkisbeingbuilt,as

shown血1Figure4,fbrefficientdatabasedevel-

opment.ThecomputersystemshowninFig-

uressupPOrtstheabOve-mentionedcommOd-

itydevelopmentacUvities.

2.2CADICAMforprOductionprepara・

tionarrangements

HondaEnginee血gstansafeasibilitystudy

ontOpicssuchaspressabdityonceastyU皿9

andbasicdesigndatabasehasbeenbUiltupin

R&D(Photo2),andfeedsinformationon

itemspresentingproblemsbacktOR&D.As

soonasa``go"signisissuedfollowinga

combinedevaluationbysales,engineering,

anddevelopment(SED),cmwning*ando山er

productionengineeri皿gdataisadded.At1he

CRAY・XMP-14

10S

lA
notherl

DISK

Site.

〆

IBM

3090

3725

IBM

3090

＼

副IBM5080

ロll
n

ロ1

SWitChingBox

＼

ロ[

C㎝ 叫 頭 ㎝&T㏄ ㎞ical

Analysis

IBM

3090

L三 省　

回 ・戸年

回C…e・tet・pe

ロIIBM5080

Ol
/

口1

Figure5SyStemConfiguration

*Crowninglhlstaml五ngpress
,byitsverynaturqthesteelpla砧saremole五kelyωaff㏄t血eshalpness

oftheshapethanalethepress(五es.Crow血g-oroverorowning-refersIosurfacingmetalmolds

withaneyeto吐 血possibility.
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sametirne,dierelateddataiscreatedand

metaldiesaremachinedbynumericallycon-

trolledprofilers(Photo3).Adrawingofa

benddieisshowninFigure6.

equipmentandstar血gupmassproduction

bOthinJapanandabr℃vad,butoperateshand㎞

handwiththelocalfactorystaffinthis

endeavor.

Similarly,robotsandjigfixtures**arepre-

pared(Photo4)andthespecialpartsfbrthe
modulemachinestoprocesstheengineare

designedandmanufactured.HondaEngi-

neeringtakeschargeofinstallingtherelated

2.3PrOductioncontrolAUT

Sma11-lot,mixedprOductionhasbecomea

necessity舳ybecauseofdiversiflcationand

theincreaseinthenumberofprOducttypes.

Photo2.Simulationonpressability

**Jigfixtuies:Thisreferstodleweldingjigfbm江esusedtoaccuratelyholdweldedpartsinposi丘onso

that血erobotscancompletetheweld㎞90peradon.

31 JCQNo.85,1991



Flexibleproduc丘onsys脚nsneedtobe

bu皿tso血atdehvelyofprOductSbuiltas

orderedcanbea㏄ompUshedduring,fbr

example,thedmeittakesacustomerto

obtainaparklnglotcertificate.The

numberofproductSaplantcanhandle

hastobemcreasedoverseasaswen,due

totheincreaslngseverityofcompeti-

tion.Accordingly,arrangementhas

beenmadefbrsupplyofpartsandt㏄h-

nlcalsuppor口otheseplantsfroma

numberofplantsmJapan.Mother

plantssupPor匝ngtheoverseasfactorles

mayfollowdifferentapproachesmprOduction

andprOductioncontrol。Coordinationwith血e

controlframewotkineachplantthusbecomes

necessary・

Photo3.NumericalcontroldrecarVing

machine

Photo4.Simulationofrobot
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ThisisthebackgroundagainstwhichHonda,

inl984,launchedProjectAU-Td丘 ㏄tlyunder

thesupervisionofmanagement,to``auto・

mate"and　 totalize"produc口onandIelated

controlac口vities.Theaimof血isprqlectisto

bolsterproducdoncontrolfromtheperspec－

紅veofefficientmanagementattheoolporate

leve1.Itstargetistocreate``aproducUon

controlsystemequippedwith也elatestinfor-

mationprocessingfUnctions,asystemonapar

withthehighestlevelofefficiency(fromthe

pointofviewofspeedandcost)attained

anywhereintheworld."Theproduction

conceptwasbasedonthefollowingthree

items:

(1)Marketneedsorientedmasterschedule

Definiteshort-termproductionplans

centeringonordersfromnearbyusers.

(2)Synchronizedproduction

SynchronizingProductionatallmanu-

facturingsitesoverfixedtimeintervals

(comprisingaw㏄k'stimeasofnow).

(3)Linebalancedproduction

Leveledproductionbasedonbalanced

efficiencybetweenrespecdvemachin-

ingareas,involvingboththecompany

andilsbusinessconnections.

OverallplanningfortheconcretedeveloP-

mentofanewprOductioncon加lsystem,was

splitinto血reestepsasfollows:

(1)Stepl

Developinganal1-Hondasystemembodying

aUprincipalproductionareaactivities,and

usingthebillofmaterialsthusfarusedby山e

differentmanufacturingsites..

(2)Step2

Upgradingtheall-Hondasystembyintegrat-

ingthebMofmaterialspfthedifferentmanu-

factUringsitesanduSinganonlinenetwotk.

(3)Step3

Furtherupgradingtheal1-Hondasystem

血)ughhorizontalextensionofthedomestic

systemoverseasandthroughaddingtechnical

informationtotheproductionmanagement

system・

SteplwascompletedinAugust,1988,and

Step2inFebmary.1991.

Accor(五ngly山ose血ingswhichupuntilthen

hadhadtheirframeworksforproduction

controlbuiltandoperatedonalocation-spe-

cific,produc卜specificbasisweregivena

commonbasisina皿ifiedcompanysystem,

andcametobeoperatedaccordingtounified

mles.Thesystemandthemlesarereadily

intelligibletoallrelatedpartsmakers,over-

seasproductionplants,andallconcerned

Hondadepartments,andthesystemisrated

highlyforitSsuccessinraisingoveralljob

efficiency.Inaddition,f士omitspastpractice

ofplacingallordersatoneUmeeverymonth,

Hondahasnowswitchedovertoaweekly

system.Thishasresultedinafburfbldin-

creaseintheoPPortunitieswehavetoincor-

porateuserneedsinPπ)ducdonplans.Asf(〕r

血eapPlica60nsaspect,numeroususershave

gainedaccesstotheHondadatabasethrough

theapproximately2,000termin瓠sinstalled

bothwithinthecompanyandoutsideit,as

showninFiguie7.Atpresent,workisunder

waytOexecutethethirdstep,namelytOex-

tendthesystemhorizontallyoverseas.

2.4Factoryautomation

Obviously,evenifaplantlaysdownafine

productionplanandpr㏄urematerialsand

partsjustasenvisagedin血eplan,ifitdoesn't

efficientlyproducehigh-qualitycommodi-

des,there'snoPOinttOitalLForyears也e
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Figure7PrOduCtionControlApPtication

staffatourpmducdonsitesandHondaEngi-

n㏄ringhavebeenworkinghandinhandto

reSOIveeveryCOnStraintenCOUn缶redOn血e

madtoachievingthisen(1.Already,highlys(ト

phisticatedautomatedlinesformachining

enginepartsandfbrweldinghaveb㏄nin-

stalledandarebeingmn.Honda'snewassem-

bly(NA)pr()jectisboldlyfacing血elastchal-

lengeinthisar3a,namely,makingsimilar

s恒desintheassemblyarea.Thisprojectwas

launchedinanexperimentalplantinthe

SuzukaPlantinl988.Thenewassemblyline

emphasiZeshumandignityandgivespriority

⑩achievingbetterquality血K)ughmechaniZa-

tionof``d加y,"``d正ficuh,"and``da皿gelous"

jobs.Thecharacteristicf3aturesofitslines

maybesummedupasfollows:

(1)CombiningprocessestOgetherandsu卜

s伽 ハtiallyreducingtheirnumber

Theexistingl50processeswerecon-

densedint《)32processes.

(2)Large-scaleautomation

Altogether,17processesand27ma-

chines(addingupto48functions)have

beenautomated.

(3)AsynchronousprOductionprocesses

UseisbeingmadeofguidedautOmated

trolleys(GAT).
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Figure80udinesthecomputersystemcon-

trollingtheen血esetUp.

The◎omputerisUnkedd血 ㏄dywith山ep⑩ －

ductionline.AsindicatedinTable1,there-

f()1℃,particularattentionwaspaidto面sing

也elevelofreliability.Again,asFigureg

shows,machinesmadebyvariousmanu白c-

turersalealllinked,加m也ehostcomputerat

thehighestleveltOthecontrollersat血elow-

esthierarchicalleveLTheUnkages,whenes-

tablished,revolutionizedexistingconceptS.

Intheabsenceofpastexperience,Hbndahad

tofbllowa血1-and£rrorapPmachinthel∬1e

conロ01whichoccupiedacentralposidonin

thescheme.Thelinecontrolfunctionswere

asf()110ws:

ALC-host

M360

AF・ON
Producti㎝controlarea

.P1℃duedonplan/

processingplan
.Orderingpartsl

physicaldistd-
butionoontrol

・ProdUCtionper-

fbnmancecontrol
・Processcontrol

NA-host
Sll

'
一 ー 一 、

'MAIN-NET

、surmET3200
、 ～_____,

Worksuppcrt

centralized

㎜t㎜8 FMR50
Line

controlarea

Datamanager
FC984

Assemblywork

SUPPO「t

Linec㎝tmlized

monltormg

Assemblyper-

forrnancecontrol

Work

mstrUC紅on

wcrkperformance Autornaticfacditycontrolarea

●

〈LAN)_______、

'Control・NET、

、OMRONSYSNETj
、!一 ______'

■

●

Transportation
linecontrol
AutOmaticMIC
operationcontrol
Synchronouscontro1

Figure8.SystemOverview

Centralizedldistribut¢d

contro!ofinfbmation ＼

/Distributedprocessing

㎞provementofreliabilityand
=>dU

tributionofload

・Wo帥performanceinformationcontrolwi由 加elhgent

temjnalsca皿eddatamanagers

・Contmlinfbm血 ㎝historycontrolandworklpe㎡oman㏄

information◎on加1(B加)wi也Sll

・DiStributionofda1apTocessingbymakinguseofLAN

functions
・ImprDvementintheMANinte血 ㏄byma㎞guseofCG

lec㎞ology

TablelSystemFeatures
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(1)SuppOrtforassembly 3.Conclusion

1.

2.

3.

ProductionmOdeltypecollation

AllotmentofMTCOdatat()machines

MonitOringprOductquality

(2)CentralizedmonitOring

1.

2.

3.

MonitOringlineoperations

MonitOringprOductionequipment

Equipmenttroubledatacontrol

(3)MonitOringassemblyperformance

1.

2.

3.,

MonitOringassemblypK)gress

Assemblype㎡brmancecontrol

Qualityperformancecontrol

Asalreadymentioned,accordingtOHonda's

ownevaluation,thecompanyhasyettOpK)g-

ressbeyondthestartingPointincomp皿ter

integmtedmam血cturing.Also,CIMrepre-

sentsnotagoalbutaprocess.Computer

integratedmanufacturingisachievedasone

snivestoefficientiymanufacturehighquality

productswhilerelievingindividualwork-

loads,elimmatmgunnecessaryopera血ons,

andsteadilyresolvingproblems,keeping

one'seyesfixedonopdm屹ationachievedat

也ecorPorate,notthedepartmentalleve1,fbr

tomorrow,notmerelyfbrtOday.Unitedto-

gether,HondaismovingaheadinitsCIM

drivewitltheseidealsinmind.

(4)Systemmaintenanceandcontrol

Theexperiencegainedwasmadeuseofinthe

S-Nα3andHAMNo.3Unes.
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Komatsu,s

1.CmSystemTrends

FASystemsConstruction

AimsatCIM
ChiakiSakamoto

ChiefProject⊃ 伽ager

InfbmationSystemsDiv.

Koma岱u,Ltd.

2.ExamplesofFASystemConstruction

Usi皿gMAP3.0

TheCMconceptatKomatsu,Ltd.isshown

inFigure1.IftheideabehindCIMisdefined

as也eorganiccombinationofinformationin

thesales,developmentandproductionde-

par血entsfor血epurPoseofobtainingan

overaneffect,thepresentemphasisofour

companyisontheconstructionofsales左)ro-

ductionorientedCIM.Inconcrete民ms,血s

meansthecreadonofanewsystemcombin-

ingsalesandproduction,reviewofp頁)duct

codes血cture,constuctionofacompany-

widenetwork,andestablishmentofnewFA

factodes.Bysodoing,wearepursuingactivi-

deswiththeo句 ㏄tivesofreducingleaddme

倉omorderreceipttoproductdelivery,inven-

toryreductionandpromotionofefficient

globaloperatiofis.

Ontheotherhand,theDevelopmentDepart-

mentisalsoproceedingwithcomputersys-

temutilizationintheareaoftechnological

informationmanagement,CAD,CAE,etc.,

anddleyf3elitisnecessarytoftirtherenhance

linkagesinthefuture,particularlywiththe

ProductionDepartment.

ilourcompany,severalnewFAsystemshave

startedfUlloperation㎞recentyears.Outof

these,Iwouldliketointroducetwosystem

examplesthathavebeenconstmctedusingthe

systemtechnologiesofKomatSuLtd.These

systemsuse]N([AP3.0.

2.1SmallPressPlant

(1)OutlineoftheFAFacto『y

TheprimaryproductSproducedatthisplant

aresmallpresses,pressbrakesandshearing

machines,asshowninFigure2.AtOtalof

abOut40machinetypesareprOducedhere.

Here,alltypesofinformation,suchasorder

backloginformation,materialorderplace-

mentinformation,productioncontrolinfor-

mationanddailyprOductionprogressinfor-

mation,arecontrolledbythecomputerandare

conn㏄tedbynetwork.YoucangetprOduc-

tioncontrolinformationaboutproductson

orderonarealtimebasis.

Outoftheabove-mentionedsystems,in也is

paper,Iwouldliketodwellonthebasic

conceptusedfortheconstmctionoftheFA

systemsofourcompany,basedontheidea

thatthebasicsofCIMlieinFA.

ThelayoutofthefactOryisasshown㎞Figure

3.Theinsideof由efactOryisdividedinto

severalblocksincludinganautOmatedparts

warehouse,sheetmetalweldingline,machin-

ingline,sub-assemblyline,painting㎞eand
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Manufacturing

Products
Sketch No.ofMachineTypes MachiningAbiHty

Sma皿 －sizedPress
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11machille卵es 110ト200t
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1 字一 12㎜chjlletypes 110t-450t

Shear

(SHS)
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17mac㎞e卵es

4mm-13mm
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thic㎞ess)

NEWFA(rrORy

Figure2PrOductSf()rCIMManagement
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P】℃ducts江 鴎kyard.Partsロanspor伍tionbe-

tweentheseblockSisdonebyAGV(Auto-

maticGuidedVehicle).Thepartswhichare

handledonthesheetplatewel(Unghneandthe

machiningUnearethemainframesfbrpmd-

uctsUkesma皿 －sizedpresses,andfbrtranSpor-

tationoflargeandheavyitemswehavecome

upwithnewoontdvances,suchasadoptionof

a20」k)nAGV.

PartssupPliedbysubconロactorfactoriesare

stOredinanautomatedpartswarehouse,and

也eyareautOmaticallyprovidedtotheproduc-

tionlineinthenecessaryquantitiesat血e

n㏄essarydmesbycomputercontrol.Opera・

tionalinstmctionsaregivenby由ecomputertO

operatOrsonarea1直mebasis.

(2)ConfigurationoftheComputer

System

OursystemconfigulationisshowninFigure4.

Thesystemsbelowtheplantcomputerlevelin

Figure4areinstalledattheFAfactOries.MAP

3.Oisusedasthenetworkbetw㏄ntheplant

computerandareacomputers・

2.2HydraulicEquipmentPlant

AsyouseeinFigure5,thisplantproduces

hydraulicpumpsandmotOrsfbrconstnlction

equipments.Here,alargenumberofFMS

C臼exibleManufacturingSystem)havebeen

adopted,andautomaticassemblyismore

advanced.Thesizeofthetotalsystemis

significantlylargerthan血atofthesmaU-size

pressplant1血atIexplainedearlier(seeFigure

6).

血emachininghne.

2.3FASystemConcept

Iwillnowtellyouabouttheconceptusedin

FAsystemdesignfbrtheconstruc直onofthe

twoFAplantsthatIhavein加ducedabOve.

InthedevelopmentofFAsystems,we

adoptedthefonowingideas,basedonour

emphasisonbeingablek)k㏄pabreastof

futuretechnologicalinnovaUonsandbeing

able⑩ 】rr>u血Lze .alreadydevelopedsoftware.

(1)Autonomous,DistributedSystems

Developmentofindividualsoftwarewill

becomeeasierthroughfunctionaldistribu-

tion,andtheIeliabilityofthewholesystem

wUIbeimprovedbyautonomousprocesslng

oftroubleshootingattimesoffailureby

autonomous,disUibutedcomputers.

(2)AdoptionofaWorldStandard

Network

PlantSaredynamicentitiesandcontinueto

changetok㏄ppacewiththetimes.It6ften

becomesnecessarytoaddnewfUnctionsand

tocopewithchangesofcombinationsof

funcdonsbetw㏄nsystems.Thus,wehave

adoptedas伽dardnetWork.Inparticular,

MAP3.Oisexpectedtobe血eworld'sstand-

ardLANforfactories.

(3)AdoptionOfanOSandProgramming

LanguagewhichwmbeFutUre

WorldStandards

In血eareaofproductioncontro1,wehave

intrOducedaprOductionme山odusingelec-

tronicKanbansbetween也eassemblylineand

Asfbr血eOS,therearenostandardsinthe

areaof卿,butwehaveadoptedUNIX

becauseofitsexpectationsforthef血U]re.
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However,we{IOnothaveanen血)㎜ent⑩

晦tU砿M獺,飢dinへ ㎜

andotherOScoexist㎞oursystem.

(4)SeparationofStandardPartsand

CustomizedPartS.ofSoftware

Thesoftwaredevelopmentcostsforatotal

CIMsystemareenormous.Therefbre,re-

utilL乙a直onofalreadydevelopedsoftWareisa

seriousconcernf()r血efuture.Theref()re,we

haved㏄idedtoseparatethestandardpartsof

softwarethatcontainf㎞damen回FAm㏄ha-

nismsftOmthecustOmiZedparts也atmeet也e

specificationsofindividualcustomers.

(5)HierarchicalStructureBasedon

WorldStandards

Whenweconsider血e血tUretrendSincom-

puterhardwaie,wepredictthatFAcompu卜

erswinbedividedintOvariousmodelsspe-

cialiZinginspeci丘careasofapPlica口on,and

webelievethaいhedesignstandardsatthat

timewillbe血es伽dardS血atwiUbemost

commonlyusedintheworld.Therefbre,

whenweadoptedahieral℃hicalstmctumfbr

CM,wedecidedtousethestandardsforthe

CMreferencemodelprovidedbyISO刀 ℃

184.

PresentStatus

(GeneralCAD/CAMSystem)

Futu鰺(IntegratedCAP/CAM

Sys民m)

CAD DrawingPleparation

(2-dimensional)
ProductModelDevelopment

(includingDrawings)

Linkingwith
CAD/CAM

ExplanationofDmwings

byHumans
T伽sm'issionofProductModel

CAM P蹴essingCenteringon

GmphicsInfbrmaUon

ProcessingincludingMachining/

DelivelyInfbrmation

(Present) (F蜘re)

CAD

↓

CAD

Drawing

Data

↓

↓

Pt-Oduct
Mode1

↓

Drawing

Data

CAM CAM

Figure71ntegrated℃AD/CAM
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3.FutureDevelopmentPlans

InfbrmationatFA飴ctoriesisautomatically

collectedandisUnkedtothenewsaleS/pre-

ductionsystemthatImentionedatthebegin-

ningofthispaper.Theproblemwehaveisto

㎞owinwhat直mecyclesweneedtOcollect

infbrma口on丘 て)mnon-FAfactoriesusingPOP

(PointofProduction).

Fu血ermore,血eCIMcannotbecohs血cぱ

onlywithap頁)ductioncontrolsystemandan

FAsystem.Onebigproblemoutofallofour

remainingtasksistheinformationexchange

betweentheDevelopmentDepartmentand

也eProduc直onDepartmenLAsins廿nUltane-

OuS/COnCUrrent㎝ginee血gSyStemS,weneed

asystemthatcanbeusedwithitnovationof

theworkinvolvedindevelopmentdesign,

productionprepa]rltions,ete.Togiveacon・

creteexample,IwouldliketOcitetherealiZa－

直onofanintegra血edCAD/CAMsystem(s㏄

Figure7).Thissystemhasafunctionto

changeprOductspecificationsintocomputer

dataattheCADstage,andt《)quicklycalcu-

latemanufacturingcostswhenmodelingis

done.
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CurrentNews

*IBMJapanReleasesNotebookPCfor

WirelessDataCommunications

Taki皿gtheleadintheIBMgroupworldwide,

IBMJapanhasdevelopedano¢bookper-

sonalcomputerwhichcanbeusedforoutdoor

datacomm皿ications.Itwillbereleasedin

JapaninMarch,1991.First,amodemand

softWaref()rcom㏄ 直onbetw㏄n也ePCand

carphoneshavebeendeveloped,makingit

possibletousethePCinsideautomobiles.

NexLwithintheyear,radiodatacommunica-

tionsthrough也ePCfromoutdoorl㏄a口ons

otherthaninsideautomobileswillbemade

possiblethroughara(liodatacommunications

companyorientedtogeneialpublicuse.

Themodemwasdevelopedthroughcoopera-

tionwithMicrocomoftheUS.andother

domesticandoverseasmanufacturers,while

thesoftwarewasdevelopedincooperation

withCSK.Itisestimatedthatthetotalprice,

includingthePC,modem,andsoftwarewill

fallwithinthe500,000yenIange.

Thenumberofautomobileandpo血bletele-

phonesservicedbyNrrandtheNewCom-

monCa㎡ers(NCCs)reached786,000asof

1血eendof1990.Byconnectingthesetele-

phonestonotebook-typeoomputers,employ-

eeswillbeabletocallandcommunicatewith

companycomputercenters丘omtheinsideof

automobiles.Also,sometimeinl991,users

wUIbeabletoaccesstheservicesofNihon

CityMedia也eworld'sonlydataoommuni-

cadonsra(liocompanyorientedtOthegeneral

public.Thiscompanyhasinstalledantennas

inl410cationswithinTokyo's23wards.

Userswillbeabletosendandr㏄eivedata

usingtheradioPCviatheseantennasfromany

locationwithinthe23wardarea.Sincethis

serviceposesnolimita口onsontheloca直ons

whereaPCcanbeused,'itisexpectedthat

apPlicationsspreadtocompaniesinevery

businessarea.

*Sony,s``ElectronicBookSpecifica・

tio血s,,AdoptedbyEightCompanies

Eighthomeapplianceandinforma直onequip-

mentmanufacturers,includingMatsushita

ElecUicIndusUial,SanyoElectric,Canonand

Ricoh,havedecidedtoadopt``Electronic

BookSpecifications,"thenewCD-RuM

hardwareandsoftwarestandardsproposedby

Sony.Thesestandardswerejointlydeter-

minedbySonyandIwanamiShotenando也er

pubhsherswiththeaimofexpandingtheCD-

ROMmarl(eしTheimpetusforwidespread

CD-ROMuse㏄cuπedinJuly,1990when

Sonyunveiledalow-priced,portableCD-

ROMplayer,由e"DataDiscman"(58,㎜

yen),whichwassoonfbllowedbytherelease

ofel㏄tronicdic口onariesandothersoftWare

byanumberofpublishels.
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Theseeightmanufacturersplantobe托adyto

民1easetheirownCD-ROMequipmentinthe

summerandfallof1991,sothatSonywillbe

abletosupplyICsandotherpartsandprovide

OEMmanufacturing,shouldtherebeany

demandfbrthis.SinceFujitsuhasalready

announceditsadopdonof吐1eses伽dardS,as

ofnowlOcompaniesnowUse``Electronic

BookSpecifications."Thisamountsinreality

totheestablishmentofasetofCD-ROM

standardspecificationsfbrgeneralconsumer

use,andfurthermarketexpansioncanbe

expectedfromnowon.

*FederationofBankers,Associationsof

Japan:IndividualiCreditInformation

tobeDisclosedtotheIndividual

vidual,requestinformatiohfor由epast山r㏄

monthsregardingfromwhomandhowmany

直mesinformationhasbeenrequested.

Duetostreng由eningofthere白lbanking

sector,useofindividualinfbnnadonhasre-

cendyb㏄ngmwingbecauseofanincrease

inpersonalloans,etc.,and血evolumeofin-

formationheldatthelndividualsCre《 五tIn-

formationCenterhasalsogrownexplo-

sively.Thus,itbecamenecessarytOgive

furtherconsiderationtr}individualprivacy

protection,andthecurrentpoli6ywas

adopted.TheFe{ierationhasreceived也e

complianceofaffiliatedfinancialinstitu-

tions,andaimsatsystemcompletionin

August,1992.

Inordertopromotethoroughnessinprivacy

protection,theFederationofBankers'Asso-

ciationsofJapanhasd㏄idedtOmakeindivid-

ualcreditinformationregisteredatilsJapan

BankingIndividualCreditIn&)rmationCenter

availabletoconcemedindividualswi由regard

towhen,bywhomandfbrwhatpurposetheir

inforrnationhasbeenused.Theabovecenter

wasfoundedinOctober,1987,thloughinte-

gratingtheinformationcentersestablishedby

bankingassociationsineachareaofthecoun-

try.AsofSeptember,1990,thenumberof

memberinstitutionswas2,622,andthetotal

numberofindividualIecordsmaintaine{iwas

abOut33million.Informationregardingre-

paymentofpersonalloansandarrearsand

substitutesettlements,etc.,isregisteredthere,

andinformationisprimarilyofferedinre-

sponsetoinqu㎞es伽mfinancialinstitutions.

TheFederationisconnectedonlinetothe

bankingassociationsineachregion,andwill

beabletoprt)vide,inrespOnsetOarequestf()r

infbrmationdisclosurebyaconcernedindi－

*FujitsuEnterstheSIBusiness

F両itsuhasembarkedi煎)theSystemhlte-

gra血on(SI)field,abusinesswhichinvolves

singlehandedlyundertakingeverything

fromsystemplanninganddesignthrough

actualdevelopment,completionandmainte-

nance.SIusuallyisanoperationle(lbythe

computerma皿facturerinvolvingcommis-

sioneddevelopmentoftheintegrationof

systemswhichhasbeenperfbrmedbythe

systemsinforma直ondep頒mentof血ecus-

tomer.Forthisreason,thecontractw輌ththe

cusk)merandthemethodusedindevelop

menthavebeenmattersofgreat㎞por伽ce.

In1990,Fujitsuestablishedandequippedan

in-houseinvesdgadveorgan靴 乙a直ontodeal

withthesepmblems.Asaresult,theyhave

completedadevelopmentprocedure,

``SDEM90
,"whichdefinesadetailedcon－

ロactsystemIbrSIwithover100items,the

``BasicSystemsIntegrationContract
,"as

wellastheopera直onsneededtoperformSI.

Wi出 血isprocedure,血eexpenses也atw姐
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beencoun㎏redcanbeestimated.

F吋i血hasakeadybeenengaging㎞business

negodations,andhasconcludedcontracts

wi也severalcompanies,suchasanorderof

about3billionyenfbrasystemfbranoiland

chemicalmanufacturer.Therearemany

large-scalesystemsfbrwhichthesoftware

alonereacheshundredsofmillionsofyen,and

whichexceedonebiUionyenwi由 也ecom-

pu缶rincluded.FujitsuiSaimingatperform・

ingSIfbrabout40companiesin1991.TheSI

businesshasalieadybeenenerge直ca皿ydevel-

opedbyIBMJapan,soitappearsdla団vahy

amongcomputermanufacturerswillbecome

evenmoreheated加mnowon.

申NTrSpliおMobileCommunications

Businesses

lnFebruary,1991,NTTanno1皿cedthesepa-

ratingoffofitSmobilecomm皿icationsbusi-

nesses,whichincludeautOmobileandpor卜

abletelephonesandpaging.ThiK)ughagen-

eralstockm㏄tinginJune,1992,amobile

comm皿ica直onscompanyinitiallyservicing

theen血ecountrywillbeestablishedwith

lOO%investmentbyNTr,andthecarlport-

abletelephone,pagingservice,shipboard

te1㏄ommunicationsandaircraftpublictele-

phoneopera直onscurrentlyservicedbyNTr

willbetransf3rredtothiscompany.Also,in

ordertousefrequenciesmoreefficiently・and

tOdealwi山theincreaseinnewusers,autOm(F

bileandpOrtabletelephoneswillbedigital-

ized.

Oneyearlater,this100%financedmobile

communicationscompanywillestablisheight

subsidiarycompaniesforseparateregions.

ThecentralcompanywillberespOnsiblef()r

theKantOregionaswellasforgeneralcontrol,

andwillexerciseoverallconロolofshipboard

te1㏄ommunicationandaircraftpublictele-

phoneservices.Fromthenon,thecentral

companywillsuccessivelylowerNTT'sin-

vestmentratio,withtheaimoflistingthe

companyonthestockmarlcetfiveyearsafter

itSfounding.
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