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1980TrendsinJapan,sComputerIndustry

ExpandingMarketandGreaterCompetition

KenichiKitagawa

TheMost&More.lnc.

TrillionYenComputerandSemicon-

ducto『IndLustries

1980markedtheemergenceoftwotrillion-

yenindustriesinJapan,computersandsemi-

conductors.Tobemoreprecise,computerin-

dustryproductionamountedtol.1trillionyen

in1979,andisestimatedatl.3trillionyenin

1980.Semiconductorindustryproductionwas

600billionyenin1979,willprobablybe900

billionyenin1980,and1.2trillionyeninl981.

Anumberofpeopleinthebusinessseethe

achievementofthetrillionyenmarkasproofof

theamazinggrowthandscaleofthesefields.

Bothindustriesarestillyoung。Computerprod-

uctionstartedaround1960,whileinthecaseof

thesemiconductorindustry,productionof

transistorsbeganinthelate1950s,followedby

ICstenyearslater,andthenLSIs,soittookthe

industryaperiodofalittlemorethan20years

toreachitspresentstate.Bothindustriessee

the1980sasaperiodoffUll-scaleexpansion,

andasfuturemainstayindustriesofJapan,

muchhoperestsontheirgrowth.

Thereasontheyareconsideredpromisingis

thatwiththedevelopmentofVLSIs,etc.the

integrationofcomputersandsemiconductors

willallowevenmorerapidgrowththanbefore,

bringaboutmoresocialbenefitsandhavean

evengreaterimpactonsocietyasawhole.

Ontheotherhand,thescaleoftheJap-

anesemarketisanotherthingthatmustbe

takenintoconsiderationalongwithproduc-

tion.Marketsizecanbecalculatedfromprod-

uction,exportandimportfigures.Thesefigures

showthatin1979,theJapanesecomputermar-

ketwasapproximately1.2trillionyen,andthe

semiconductorsmarketapproximately650bi1-

lionyen.Inbothindustries,importsgxceeded

exPorts.Inconventionaltrillionyenindustries,

suchassteel,automobiles,andconsumerelec-

tronics,etc.,thereisastrongtendencytoward

relianceonexportswhereasinthecomputer

andsemiconductorindustries,atleastatthe

presenttime,themarketstructureismoreba-

lanced.

Behindthisisthestrongcompetitionthat

existsinthesefields,especiallythepowerful

salesoffensivesontheattractiveJapanesemar-

ketmadebyAmericanfirms,inparticular.

JapaneseMarketGrowthof70%in5

Years

Asstated,thecomputermarketherewas1.2

trillionyenin1979.Industryfiguresfbr1974,

fiveyearsearlier,were:production,589billion

yen;imports,144.8billionyen;andexports,
18.8billionyen,sothemarketwas715billibn

yen.Intheensuingfive-yearperiod,therefbre,
themarketgrewbyapproximately70%,arapid

rateofgrowth.In1975,allrestrictions(relating

tocomputers)onf()reigncapitalandimports

andimportsoftechnologywerelifted,and
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f()reignfirmsweregivenfreeaccesstothe

Japanesemarket.SomeAmericanmainframe

firmsalreadyhadJapanesebases,andinad-

ditionindependentperipheralequipmentfirms,

softwarehouses,minicomputerandSBC

(SmallBusinessComputers)makers,andthe

like,whoupt川thenhadonlyhadbranch

ofhcesoragentsinJapan,begansettingup

wholly-ownedsubsidiariesandactivelymar-

ketingtheirproducts.

However,Japan'slargecomputermakers

suchasFujitsu,Hitachi,NEC,etc.,incom-

binationhave,onasmallerscale,thecorporate

characteristicsofIBM,DEC,andTI.Fujitsu,

NECandOkiElectricmakecommunications

equipment,andHitachi,Toshiba,andMitsu-

bishiElectricproduceheavyelectricalequip-

mentandconsumerappliances,makingthem

generalelectronicenterprises.Whentheir

aMliatedfirmsandfinancinggroupsarein-

cluded,theextentoftheiractivitiesisconsider-

ableandtheirbusinessbasestrong.Inaddition

tothis,oMceequipmentfirmssuch .asRicoh,

CanonandCasiohavebegunactivepartici-

pationontheSBCmarket,intensifyingthe

competltlon・

Themajorityofdomesticmakers,havinga

betterunderstandingofthesituationinJapan,

areinasuperiorposition.Ittookmorethan10

yearsofhardworkbef()reJapaneseconsumer

electronicproductsandautomobileswereac-

ceptedontheAmericanandEuropeanmar-

kets。

Ifacompany'stiminginproducingwhat

suitsJapaneseusers'needsisgoodandits

productsarepriceandperf()rmancecom-

petitive,thehugescaleofthemarketmCans

thatevenaforeigncapitalfirmhasagood

chanceofsuccess.Infact,therearesomeim-

porters,MemorexJapanbeingone,withan-

nualsalesaround10billionyen.Salesofim-

portedsoftwarearealsogrowing.

However,itmustbesaidthatf()reignfirms

areratherslowincatchingontoJapanese
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users'needs,ingeneraLSometimesitisobvious

thattheyarehavingtroublekeepingupwith

therapidmarketchangeshere.

Rightnow,Japanese-languageinfbrmation

processingsystemsaregainingPopularityon

themarket.

Themoderncomputerwasfirstdevelopein

theUnitedStates,andusedtheLatinalphabet.

Later,computersthatcouldhandlethekata-

kanasyllabaryinadditiontothealphabets

madetheirapPearance.

Atthebeginningofthe1970s,stand-alone

Ka可iprocessingsystemsweredeveloped,but

withapricetagofover100millionyen,they

wereonlyusedinafew丘nanciaいnstitutions,

securitiesfirms,governmento伍ces,andcom-

putlngcenters.

However,withthetechnicaladvancements

anddramaticcost-reductionsmadepossibleby

semiconductors,itbecamepossibleby1978to

makeasmallbusinesscomputerpricedat6

millionyen,thatcouldhandle6,000kanjichar-

acters.ThiswasToshiba'sTOSBACSystem

l5.Witha6,000ka叩capacity,morethan98%

ofeverydayJapanesecouldbehandled.This

developmentmeantthatinf()rmationprocess-

ingtechnologyutilizingcomputerswasreleased

fromitsconventionalf()rmandgiventhe

meanstointegratewithJapaneseculture.From

theJapanesepointofview,thisisnothingshort

ofrevolutionary.

FocusonJapaneseLanguageProcess-

ingTechnology

Considerableresearchwascarriedoutin

1979and19800ndistributeddataprocessing,

databases,anddatacommunications,anduser

intereststartedincreasing.Inmyopinion,how-

ever,suchinterestwasalwayspositedon

Japanese-languageprocessingbeingpossible.

In1979,threefirms,Fujitsu,NEC,andIBM

Japan,unveiledgeneralpurposeJapanesein-

f()rmationprocessingsystems,f()rin-

corPorationinanoperatingsystem.Thesewere
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f()llowedbyothermainframemakers,suchas

Hitachi,Ltd.,MitsubishiElectric,NipponUn-

ivac,Burroughs,andNCR.Oneexample
,a

systemcalledJEF,producedbyF司itsu,con-

sistsofalaserkanliprinter,andka可idisplay .

OnF司itsu'sMSeries,theJEFisbeingoper-

atedbymorethan200users.Also,atthe

Tokyoheado缶ceoftheAsahiShimbun,with

thecooperationoflBMJapan,theyhaveman-

agedtodoawaywith"hot-lead"intheproduc-

tionofmomingandeveningnewspapers

(about40pagespereachday)byusingacold

typesystem(CTS)R)rlnedbyIinkingacom-

putertoaphototypesettingmachine.Thesys-

temwasputintoMloperationfromOctober,

1980.

Thissurginginterestincomputersdealing

withtheJapaneselanguagecomesatthesame

timeasanalmostfeverishboominof五ceauto-

mation,andtheinteractionbetweenthetwo

hasgivenitafirmbase.Alldomesticmain-

framesandcloselyrelateddistributeddata

processingsystems(equivalentstotheIBM

8100)thathavebeenunveiledsincel979have

beenequippedwithJapanese-language

processingcapabilities.

Also,asshowninFigure1,newproducts

developedfroml978to1980stresska可icapa-

bilities:Forexample,ofthe45domesticSBCs

whichwerebroughtoutin1979,18could

handleka可i,andthisroseto280utof46in

1980.ThepriceofJapanese-languageSBCsis

20%to30%higher,butalreadyaccountfbr

halfofsomemanufacturers'shipments.

Thesameistrueinthecaseofwordproc-

essors,whichareanecessityino伍ceauto－
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mation.Allfiveofthedomesticwordproc-

essersbroughtoutinl979,andtenofthose

broughtoutinl980,usedtheJapaneselan-

guage.In1978,theyearinwhichJapanese-

1anguagewordprocessorswerefirstputon

sale,theJapanBusinessMachineIndustry

AssociationpredictedalObillionyenmarket

f()rthembyl983,butwith4billionyenex-

pectedfbr1980,thelObillionyenmarkis

morelikelytobepassedby1981.1980issaid

tomarkthebeginningofthe`Ageof'O伍ce

Automation,'anddomesticproducersareset-

tingupspecialdevelopmentandsalesdivi-

sionsf()roMceautomation,makingmodels

showingtherelationshipbetweencomputers

andterminalequipmentandstartingan

overallapProachtostrategy.

Atanymeetingofusers,onecanhearques-

tionsaboutoMceautomation,andthereisno

doubtthatinterestinthesuヒ)jectisveryhigh.

However,therearealsothosewhofearthat

oMceautomationmaygothewayoftheMIS

(ManagementInformationSystems)boomthat

cameandwentsoquicklyinthelatterhalfof

the1960s.

AsfarasJapaneselanguageprocessingis

concerned,inoMceautomationandother

fields,therearisemanytechnicalproblems

whicharenotencounteredwithconventional

alphabeticprocessing,andwhichhaveyettobe

solved.Also,itisnecessaryforJapanese-

1anguageprocessingtomeettherequirements

oftypicalJapanesebusinessmethodsandcus-

toms.Theendresultoftherealizationofthese

goalsisconsideredtobesomethingquite

differentfromtheinformationprocessing

methodsthataresometimestermedtheLatin

orIBMculture,thathavebeeninuseupto

now.Japanese-languageinformationprocess-

ingtechnologywouldhavetobebasedon

independentJapanesetechnology,andmaybe

agoodchanceforJapanesecompaniestoob-

tainbargainingpowerinthefieldofinfor-

mationprocessing.Assuch,Japanese-language

JipdecReport

processingtechnologyisafieldthatholds

brighthopesfortheindustry.

ForeignCompaniesUnderPressureto

MeetJapaneseUsers,Needs

Byandlarge,f()reigncompaniesthatare

marketinginJapanhavenotbeenableto

respondsufHcientlytoJapanese-languagein-

rormationprocessingrequirements.IBMJapan

istheonlymainframeproducerthathaspro-

videdJapanese-languagehandlingcapabnityin

anoperatingsystem.Withthis,theprocesser

canprintoutka可i,likeanordinarylineprint-

er.Univachasano任lineka可iprinterfbrthis.

NCRandBurroughshavenoka呵iprinters

fasterthan1,000LPM.Alltheyhavearesome

terminalswithJapanesecapabnity,onerange

ofJapaneseSBCs.NipponUnivacisselling

threeJapaneseSBCmodelsmadebyMitsu-

bishiElectricunderanOEMagreement.

Allthreefirmsareworkingonakanjisystem

subordinatetotheiroperatingsystems,butw川

probablyneedalittlemoretimeuntiltheyare

abletostartshipments。

Otherthanmainframers,DataGeneral

Japan,andWanghavealsobroughtout

Japanese-languagesystems.Ascanbeseen

fromthefigure,inl979andl980combined,

therewereonlyfivefbreign-madeSBCswith

Japanese-languagecapability,andnoforeign-

madeJapanese-languagewordprocessers.The

numberofforeignka句iterminalswasalsolow.

ThemarketrequirementsareforOCRsthat

canrecognizehandwrittenkatakana,butthere

werenosuchfbreignproducts.

Whetheritbecauseforeigncompaniesdonot

havetheorganizationtoaccuratelygaugeJap-

aneseusers'needs,orbecausetheirsalesorga-

nizationislackingisnotclear,howeverthereis

adefiniteneedfOrthemtoresearchtheJap-

anesemarketcomprehensivelyandimprove

theirsalessystems.Theらctisthatmethods

whichincreasesalesintheUnitedStateswill

notnecessarilyhavethesameresultinJapan

4



whenappliedinexactlythesameway.But

Japanese-languageprocessingtechnologymay

beaprerequisitetopenetratingtheJapanese

market.

ForeignMain加mersRushResponseto

JapaneseMarket

Afeatureof1980wasthenumberofforeign

companies,mainlymainframers,whichsetup

researchanddevelopmentcentersandman-

ufacturingfacilitiesinJapan.IBMJapanstart-

edworkonexpandingitsF司isawaPlantwith

theultimateaimtoroughlydoubleinitspres-

entscale,andithasalsoreinfbrceditsYasu

Planttoincreaseproductionofits4300Series

andstartproductionofits3081Processor。Itis

alsosaidtobepreparingfbrtheintegrated

productionofsemiconductorsbeginningin

1983.Forthis,outsidefinancingisbeingcon-

sideredfbrthefirsttimeinthecompany's

history.Japanesefirmsaremakingmuchuseof

theagencysystemforSBCs,tocoverthewhole

market,andatGBGtheyareconsideringde-

velopingasimilaragentstoresystem,which

includeso缶ceautomationequipment.

NipPonUnivacissellingtheUnivacSeries

80(OUKSeries80),whichisproducedhereby

OkiUnivac,ajointventureofOkiElectricand

SperryUnivac.Also,asSperryUnivac'spro-

ductionbase,OkiUnivacisexportingdiscsand

datainputdevices,andhasstartedtalkswith

SperryonproducingtheUnivac'slarge1100

SeriesinJapan.Thecompanymaybuilda

separateplant,andwantstobeabletobring

outnewormodi且edproductsthatmeetthe

needsoftheJapanesemarket,promptlyand

withgoodtiming.

Inl979and1980,Burroughsopenedtwo

smalldevelopmentcenters,mainlyfbrsoft-

ware,whileonewasopenedbyBurroughs

Japan.WhenMichaelBlumenthal,Burroughs

chairman,cametoJapaninNovember1980

(whenhewasstillvice-chairman),hean-

nouncedatapressconferencethatearlyinthe

1980sthecompanyintendedtobuildinJapana

computerandsemiconductorplantpossessing

R&Dfacilities.HeintendstocometoJapan

againinMarch1981,formoreconcretetalks,

andadecisionmayalsobetakenonasite.

Burroughsisthinkingofestablishingaproduc-

tionbaseinJapan,LikeIBMJapan,toexport

itsproductsthroughouttheworld.

NCRJapanalreadyhasaplantinOiso,and

istostartproductiontheremainlyofterminals

suitedtotheparticularneedsoftheAmerican

market.

InJuly1968DECsetupabrancho伍cein

Japantohandlesales,anditissaidthecom-

panyplanstoestablishawholly-ownedcoq)o-

rationinJapaninthesummerof1981.Inthe

fallof1979DataGeneralputmoneyinto

JapanMini-computer,whichisFebruary1980

changeditsnametoDataGeneralJapanand

beefedupitsGyodaplant,inlinewithapolicy

toincreaseproductionoftheEclipseandother

systemsitmakeshere,soastorespondtothe

needsofusels.Othercompanieswhichhaveset

upJapanesecorporationsincludePrime,which

hasalineof32-bitminicomputers,andCray,

whichspecializesinsuper-computers.CDC

JapanopenedupacenterinJapan'shighest

building,Sunshine60,foritsCybernet

scientificandtechnologicalremotecomputing

service,andstartedprovidingthisservicein

July.AndinNovember,inamovetostrength-

ensales,theCALLservice,whichhadprev-

iouslybeenoperatedbyDSFE(DataServices

FarEast),wasorganizedbyCDCJapanto

f()rmanintegratedmarketingsystem.Ithas

alsostarteddevelopmentworkonPlato,a

Japanese-languagesystemaimedateducation-

consciousJapan.Attheendof1981theCyber-

netCenterisscheduledtoinstalltheCyber205,

theworld'smostpowerfulsystem,whichwillbe

usedtoprovideaservicespecializingindesign

calculationsrelatingtonuclearpower,electric

powerandconstruction.

Thus,f()reignmainframemanufacturersand
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relatedenterprisesarefirm▲nguptheirplansto

builduporganizationsaimedatthelucrative

Japanesemarketofthe1980s.

IBMJapan,s3081PricePressure

Amajorannouncementof1980wasthatof

IBMJapan's3081processor.IBM'smove

startedwiththe1979announcementoftheE

series(4300)andwoundupinl980withtheH

series.Thatis,forthesetwoyears,othermainf-

ramersmakingcorrespondingmachineswere

knockedoffbalancebytheEaridHseries.The

4300serieswassolow-pricedthattheimpact

onplug-compatibleCPUmakerswasconsider-

able,sinkingItelandhittingAmdahlhard,to

namebuttwo.Inadditiontothistherewasa

boomerangeffectonIBMitself,causingadrop

inthecompany'sprofitsforthefirsttimein18

yea「s・

Itwasprobablybecauseofthis,itissaid,

that・aslightlyhigherpricewasannouncedfor

the3081thanf()rthe4300.OnaMIPSbasis,

equivalentprocessorsworkedoutatabout

$324,000,0rabout30%morethanthe4300's

$250,000.The3033wasalsoabout30%more

expensivethanthe3081.

ThisallreferstoAmerica.InJapanthe

situationwasslightlydifferenttothatofthe

States.Withthevariationsinthedollar-yen

exchangerate,thepriceinJapanvariesdepend-

ingonthedollarratedecidedon.

Lookingback,though,whatitamountedto

wasthatIBMJapansetapriceforJapanthat

wasveryaggressivelycompetitive.Thatis,the

pricewasfixedveryclosetotheStatesidedollar

rate.Also,asthepricesofthe303Xwerenot

reduced,fromtheviewpointof303Xusersthe

3081wasaverycheap,attractivecomputer.

JipdecReport

InJapan,surveysshowthatcloseto60%of

IBMsystemsarerentedorleased,sooutright

purchasers(includingthirdpartyleasing)area
minority.Furthermore,accordingtoauser

whoorderedtwo24MB3081processormodels,

themonthlyleasingchargescameto¥49.9

milhon,whereasthe12MBand8MB3033Us

theywerereplacingcost¥61.72million,sothe

3081s,withfarmorechannelsandamuch

greatermemorycapacity,costthem¥11.82
milhonlesspermonth.Asaresultonemonth

aftertheannouncementIBMhadwellovera

hundredbackorders.

Acomparisonofcostperformancebetween

the8MB3033andthel6MB3081,0nan

outrightpurchasebasis,showsaratioinAmer-

icaof1:1.3,whereasinJapanitis1:2,a

considerabledifference.Thisisbecausein

Japanthepriceofthe303Xwasnotreduced,

andwhenthe3033cameoutthepriceinJapan

was24%cheaper,astheexchangerateatthat

time,$1=¥220,wasusedtocalculatethis

price;also,comparedtothismodel,thel6MB
3081wascheaperonapurchaseora4-year

leasebasis.

Withregardtothedomesticmakers're-

sponsetothe3081,twomonthsbef()rethe3081

announcementNECannounceditsACOSsys-

tem1000,whichhasabetterperfbrmance.On

anMIPSbasisHitachi'sM-200HandFujitsu's

M-2000utperlbrmthe3081,butitseemsthey

arehardputtocompetepricewise,andseem

verylikelytoannouncenewmodelsbythe

middleof1981.Bothcompanieslookf()rward

totherealizationofalow-pricedgiantcom-

puter,whichwillstimulatethemarketto

greatergrowthand,viewedinthelongterm,
wnlbetotheadvantageoftheindustry.
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Table1 Mainframesmarketedin1979-1980

Modelsmarketed Modelsmarketed Mar一 Memory .Price

Target in1979 in1980 ketedShipped capacity(MB) (¥1,000/month)

.

ACOS250-60 2,797.79 0.256～1 545

lBM4331-1 3,796.79 0.5.1 389

← FACOMM-130F 4,796.79 0.5.1 400

⊥ FACOMM-140F 4,797.79 0.5～2 765
" つ
" つ
寸
NCR8455 5.7911.79 0.384～1 280

NCR8555M 5,798.79 0,5～2 500

HITACM-140H 6,791.80 0,5～2 650

OUK80-50 4,8012.80 0.256～1

MELCOMCOSMO700S 2,798.79 1～2 1,400

FACOMM-150F 4.7912.79 1～4 1,490

NCR8565M 5,791.80 1～3 730

㌣ NCR8575M 5.791t79 2～4 1,250

喬
"つ
BurroughsB2930 5,796.80 0.5～1

寸 HITACM-150H 6.79180 1～6 926

Univac1100-60B 6.7912.79 2～4

ACOS350 10,797.80 1～4 900

lBM4331-2 5,8012.80 1～4 986

MELCOMCOSMO700111 2,798.79 2～4 3,400

lBM4341-1 3,796.80 2.4 1,468

FACOMM-160F 4,7912.79 1～6 2,340

㌣ NCR8585M 5.7912.79 2～6 2,090

等
po
BurroughsB3950 5,797.80 2～5

寸 HITACM-160H 6,791.80 1～6 1,732

Univac1100-61 6.7912.79 2～4

ACOS450 10,797.80 2～6 1,740

Univac1100-61E 10,806.81 2～4

ACOS550 10.79卍80 4～8 5,500

㌣ Univac1100-62E 7806.81 4～8

等 lBM4341-2 9809.81 2～8 2,210

留 BurroughsB5930 10,808.81 1.5～6.2

FACOMM-170F 11,802.81 4～16

Univac1100-62 6.7912.79 4～8

旧M3033N 10,793.80 4～16 15,749

肖 MELCOMCOSMO90011 12,791.81 2～8 7ρ00

8 lBM3033AP 6,807.80 4～16 34,971

BurroughsB6920 7,804.81 2.3～6.3

BurroughsB6930 7,804.81 3.1～63

≧ ACOS1000 9.8010.81 8～64 23,000
= lBM3081 11.8012.81 16,24.32 25,575

Priceistherentalpriceofthebasicprocessorwithbasic

memory(whichmayincludechannels).

Source:ComputerDynamicReport
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Table2Verylargecomputers

NEC

ACOS1000

lBM

3081

Fujitsu

M-200

Hitachi

M-200H

lBM

3033

Amdahl

5860

Announcement

Shipped

MIPS

Numberofprocessors

Logicelement

a.Gates/chip

b.Speed(ns)

Buffermemory(KB)

MainmemoryUP

(MB)MP
Bits/chip

Maximumnumberofchannels

Channelthroughput(MB/S)

Pipelinecontrol

lncorporatedarrayprocessor

Disc/Cash

80.9

81.10

15

1ぺ4

LSl

200

0.5

128

8～64

8～64

64

64

30

0

0

(Standard)

○

80.11

81.4Q

10

2

LSl

704

1～2

64(32x2)

16,24,32

16

24

72

X

×

×

78.1

78.12

7.5

1～4

LSI

100

0.7

64

2～32

4～64

16

64

20

0

X

X

78.9

80.1

8

1～4

LSI

550

0.7

64

4～16

8～16

16

48

26

0

0

(Option)
X

773

78.6

5

1,2

MSl

50～60

64

4～16

8～32

4

16

20

0

X

X

80.11

82,4

12

1,2

LSl

400

64(32x2)

16,24,32

16、24,32

36
50

0
X

X

Table31BMJapan'sdollarrate

Model Marketed

Ratevis-a-vis

U.S,IBM'sprice

(yen)

Exchangerateattime

ofannouncement

(yen) Ratedifference

3033

3031

8100

4300

3081

March1977

0ctober1977

0ctober1978

March1979

November1980

290

280

240

230

220

281

256

184

206

213

3.2%

9.4

30.4

11.7

33
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Table4 PrincipalNewProductsofMainframeCompaniesin1980

Month Company . Details

January lBM 5280intelligentdatasystemtoreplace3740.

Burroughs B90smallbusinesscomputer(SBC)、B1900.

NEC N6370LOCRusab|easN6300-50Nintelligentterminal

workstation,

February Hitachi Japanese-languageinformationprocessingsystemKEIS,

H81722,7001pmlaserprinter,T560-20kanjidisplaysys一

tem,

NEC Japanese-languageprocessingSBCs,theNEACsystem

150|1,10011,5011.

Hitachi OCR,theHT5503-12,capableofreadinghand-written

kana.

1 Mitsubishi POSsystem,MELPOS.

Electric

lBM 5120SBC,

March Hitachi 8-inchdiscDK801series,forOEM,

Mitsubishi Japanese-languageprocessingSBCs,MELCOM80series

Electric models18、28,38,

lBM lnthe3850MSS,12new3851MSFmodels,

Univac Japanese-languageprocessingSBC,Series8(hardware

purchasedfromMitsubishiElectriconanOEMbasis).

Mitsubishi Japanese-languageprocessingsystem,M82703,7001pm

Electric kanliprinter,image-processorwithbuilt-inCPU.

April lBM 12Mand16Mmode|sof3033-Nprocessors.

Univac UTS5000kanjidisplaysystem,0793-02/0314,0001pm

laserkanjiprinter(developedjointlywithMitsubishiElec一

tric).

Hitachi Automaticvoicesynthesizersystemforuseinelevators.

Univac OUKSeries80sma|lcomputer(UnivacSeries80).

May NEC N6300-50NintelligentterminalwithJapanese-language

wordprocessingfunction(clusterwordprocessor),NWP一

20Japanese-languagewordprocessor(stand-alonetype).

Fujitsu FACOM2740JJapanese-languageintelligentterminal.

lBM Model4331-2processor.

Burroughs Japanese-languageinformatbnprocessingsystem,Bur一

roughsModularTerminal(BMT)equippedwithJapanese一

languageprinteranddisplay,theB90Japanese-|anguage

processingSBC,

NCR NCR2140-7000POSterminal.

Fulitsu OASYS100Japanese-languagewordprocessor.

OkiElectric LetterMate8Japanese-languageWordprocessor.

Fujitsu SBCwith8-inchdisc-theFACOMSystem80Model5.

Toshiba JW-1011Japanese-languagewordprocessor..
NEC Generaldisccashmemory(16M-32MMOSmemory)

whichallowsdataaccessfromdisctobespeededupbyup
.

totentlmes.

NEC Voicerecognitiondevicewhichcanrecognizethespeech
,

ofnon-specifiedspeakersoverthetelephone.Thefirstuser,

SumitomoBank,willuseitforaccountbalanceenquiries,
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Month Company Details

June

July

August

September

CDC

lBM

Fujitsu

Hitachi

Fujitsu

Toshiba

Burroughs

lBM

Univac

NCR

Fujitsu

Hitachi

NEC

Univac

Fujitsu

Hitachi

Toshiba

NEC

Hitachi

Fujitsu

Cyber-205andCyber170-740supercomputers.

3033AP,3380,3375disc,MVS/SP.

FACOMV-850(havingJapanese-languageandwordpro-

cessingcapability),designedtocompetewithIBM'sS/38.

APLterminalT560-20display,

GraphicdisplayFACOM9430.

Japanese-languageprocessingSBC-TOSBACSYstem15

Models15、25,35,45,

B6900iargecomputer,

AdditionofJapanesewordprocessingfunctiontoits

Japanese-languageinformationprocessingsystem,

1100-62Emulti:processorsystem,'

Comten3650、3690(compatiblewithIBM3705),

ComputerandterminalsoftwareforNTT'sdata

switchingservice.

lBM3380compatibledisc,theH8598,

N73843,3001pmiaserkanjiprinter.

packet

POSsystemUNIPOS6000(OEMpurchasefromMitsub-

ishiElectric).

FACOM6315A&6312EOCRs,capableofreadinghand-

writtenkana.

HR-200voicerecognitiondevice,capableofrecognized

linkedwordsofnon-specifiedspeakers.

TOSBACDP-8distributeddataprocessingsystem,which

iscompatiblewiththe旧M8100。(Canalsohandle

Japanese-languageprocessing,)

ACOSSystem1000giantcomputer,withamaximum

memoryof64MB.

HITACE800series32-bitminicomputer(soldbyHitachias

adistributedprocessingsystemliketheIBM8100).

1-megabitFBM545bubblememory.

lBM Model4341-2processor,

Hitachi HITACL-320,models30H&50HSBCswithJapanese一

languageandwordprocessingcapability,

October Burroughs B5900andB900sma|lcomputer,

NCR NCRl-8140,L8151SBC.

Mitsubishi' M28608-inchdisc, 一

Electric (1
Toshiba MK80F8-inchdisc.

ワ

Fujitsu FACOMM-170F,competitivewithIBM4341-2,

Fujitsu FACOM4900,competitivewithIBM8100.

NEC
、

NEACSystemmodel150、competitivewithIBMS/38,

(Japanese-languageprocessingalsopossible,)
NEC N6370ShandvVrittenkanaOCR,

November lBM 3081processo「,

Burroughs CP9500communicationprocessor.

NCR Japanese-languageinformationprocessingsystem,1-8290

Japanese-languageprocessingSBC,

Hitachi Japanesewordprocessor..

HlS Dps8/62、44D.

Fujitsu FACT|lseriesautomaticcashtransactionunit.

NEC MS7032-bitminicomputer,

December Univac UTS400Kanjidisplaysystem,

NCR NCR2950intelligentterminal.

JipdecReport10



Japanese-LanguageInfOrmationProcessing

Systems:PresentandFuture

ShoheiNishida,Computopia

ThemostimportanteventintheEDPbusi-

nessinJapanin1980wasthepracticalin-

troductionofinf()rmationprocessinginthe

Japaneselanguage。

Japanese-languageinformationprocessing

meansthatdatacanbeinput,filesstoredand

outputprintedinsentenceswritteninthemix-

tureofChinesecharactersandJapanesesyl-

labarywhichisineverydayuseinJapan.This

mayseemonlynatural,butinactualfact,since

theintroductionofcomputerizationtoJapan,

withafewexceptions,thistypeofprocessing

hasnotbeenpossible.

BefOreelaboratingonthereasonsforthis

here,wemustfirsttouchonsomeofthespecial

characteristicsoftheJapaneselanguageitse1£

WrittenJapaneseiscomposedofideographic

Chinesecharacters(kanji)andthephonetic

Japanesesyllabary(kana).Theseka句iand

kanaarebothkindsofideograms.Whileitis

possibletowriteusingonlythe46kana(48if

weincludetheoldformsaswell),theyhavethe

drawbackofbeingextremelydi伍culttoread

rapidly.Ontheotherhand,ka句iaresonumer-

ousthatitissaidthatthereisnodictionary

largeenoughtoholdthemall(thelargest

dictionaryextantcontainsabout60
,000

differentcharacters).Furthermore,eachchar-

acterisnotlimitedtoonlyonereading,but

normallyhasatleast20r3differentreadings.

Therearealsotwotypesofkana:hiragana

forwritingeverydayexpressions,andkatakana

forwritingwordssuchasthoseofforeign

origin.ConsequentlyJ.apaneseisanexceed-

inglycomplicatedlanguage,andnotreadily

suitablefbrcomputerprocessing.

Asaresult,theEDPinJapanbeganwith

kana(katakana)andEriglishlettersandnu-

merals,andwhileusersweresomewhat

dissatisfied,theyputupwiththesituation.・Of

course,specialka両isystemsdidexistinthose

fieldswhereka句iwereabsolutelynecessary,

buttheywereveryexpensiveandlackedcom-

patibilitywiththegeneralpurposesystem.

Newspaperandpublisherswereamongthefirst

usersofthesespecialka可isystem.Thein-

troductionofka両iprocessingsystemsthen

spreadtolocalgovernmentsandtothefinan-

cialworld(1洗insurancecompanies,trust

banks,securitiesfirms,etc.).Theintroduction

ofkar項systemsintocomputercentershasalso

beenactivelypromotedinaneff()rttoobtain

contractsfbrinformationprocessingf()rsuch

users.

Ka句iprocessingonthepartoftheseusersis

suitableforsuchtasksasprocessingofinfor-

mationaboutcitizens(issuanceofresident

cards,printingoftaxnotices,etc.),directmail-

ing,directories,securitiesagents,personnel

management,etc.Inbrief,ka句iprocessing

systemshavedevelopedinthosefieldsthrough

necessityfromalegaloroperationalstand－
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point,orfromtheviewpointofcustomer

servlce.

Naturally,however,therehadalsobeencon-

tinualcallsfromotherusersingeneralfora

ka句iprocessingsystem(EDPprocessingin

JapanesewritteninthecombinationofChinese

charactersandJapanesesyllabarynormally

usedつ.Settingasidetheunpleasant允elingson

thepartofthepublicatreceivingdirectmail

advertisingPrintedinkana,andthenuisanceof

havingone'snameprintedincorrectlyinkana

onone'slicenseandthenbeingtoldthatit

cannotbehelpedbecauseitwasprocessedby

computer,therewasalsothepossibilitythat

evenifanenterprisewenttothetroubleof

introducingacomputerandcarryingout

managementinformationcontrol,computing

powerwouldnotbefullyexploited,asmanage-

mentwouldnotlookthroughmaterialprinted

onlyinkana.

Thisexpalinstheneedf()rageneralpurpose

Japanese-languageEDPsystem.

Otherreasonsforthesuddenheightened

interestinJapanese-languageprocessingwere

thespreadofdistributedsystemsandthebegin-

ningsofano伍ceautomationboom.Distrib-

utedsystemsexpandedthecircleofpeople

involvedinEDPfromEDProompersonnel,

whotookkanaprocessingsystemsforgranted,

toon-theうobworkers(salesandomcesta旬

whowereaversetokanaandtookka司i

processingforgranted.Moreover,omceauto-

mationpointedthewaytoacombinationof

dataprocessingandwordprocessingusingthe

normalJapaneselanguage.Theneedf()r

Japanese-languageprocessingincreasedrapid-

lyowingtothesepeoplewhowerebecoming

involvedwithEDPforthe丘rsttime.

*Theterms`kanjiprocessingsystem ,'`Japanese-
languageprocessingsystem,'`Japaneseprocesslng
systern,'etc.usedhereafterhavethesamemeaning.

Japanese-languagelnfbrmadonPro-

cessingBeganwithSmallBusiness

Computers

Proofofthis▲sthef這ctthatgeneralpurpose

Japanese-languageprocessingsystems6rst

becomearealityin(smallbusinesscomputers).

Thatis,inthesamewaythatEDPwasspread

toon-theＬobworkersbytheuseofdistributed

processingsystems,thespreadofsmallbusi-

nesscomputersdowntotheranksofthesmall-

erenterprisesproducedanewtypeofuser-

peoplewhoupuntilthenhadhadabsolutelyno

connectionwithcomputers.IncontrasttoEDP

personnelinm司orenterpriseswhoaccepted

kanaprocessingmodesbecause"gavethema

certainkindofexclusivity,orwhowerere.

signedtoitsuse,thesenewuserswerestrongly

opposedtokanaprocessing.Inaddition,many

ofthesmallerenterpriseswhichmadeupthis

newsectorofuserwereintheretailandservice

industries,andsotherewasastrongdemand

forkanjiprocessingcustomerinformationcon-

trol,whichhastoppriorityinanybusiness

strategy.

Itwastheseneedstogetherwiththeadvances

madeinka可iprocessingtechnologythatre-

sultedintheappearanceof(smallbusiness

computerswithakanjiprocessingfunction).

InNovember1977JapanBusinessComputer

Co.Ltd.,whichwasoriginallyadealer,puton

themarketthe6rstkanjismallbusinesscom-

puter,the'`JBCSeries-lKa可i,"followedin

Mayl978byToshiba's"TOSBACKa珈Sys-

tem15,"thusopeningupthewayforaboom

inka司ismallbusinesscomputers.Atthisstage

manymanufacturersstilldoubtedwhetheruse

ofka頭smallbusinesscomputerswould

becomewiderspread,becauseofthecostin-

volved,theslowprinterspeed,andothersuch

problems.However,stimulatedbythenumber

ofordersreceivedbythefirsttwocompanies,

fromearlyl9790thermanufacturerssuchas

R項tsu,UchidaYoko,OkiElectricIndustry,

SharpCorporation,Casio,CanonInc.,and
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MatsushitaElectricenteredthekanjismall

businesscomputermarket.

Theappearanceofkanjismallbusinesscom-

puterswasdelayedowingtothefollowing

reasons:

1.

2.

3.

4.

5.

6、

Ahigh-precisiondotmatrixprinterwas

considerednecessaryinordertoprintcom-

Plexka叫ji.

Inputmodesinvolvedanumberof

di伍culties(theproblemmentionedabove

ofhowtσinputwrittenmaterialusingat

leastseveralthousandka可i,andupto

severaltensofthousandsifanattemptis

madetocoverallka頭).

Preparingdotpatternsforsomanyka可i.

wasverydi伍cult.

The飴ctthatmemorizingthesedotpat-

ternswouldnecessitateanenormous

memorycapaclty.

Softwarehadtobereappraised.

Carryingouttheabovemeasureswould

increasethecost.

Thesemaindi伍cultiesweresolvedasf()llows:

1.Electromechanicalmeansresultedinad-

vancesinprintertechnologyandlower

costs.

2.Singlestrokekanjiinputusingthebook

system.

3.Completionofpreparationofdotpattems.

4.Astrikingreductioninmemory-related

costsandanincreaseincapacity(higher-

density),aresultofthelowercostofIC

memories,increasesinflopPydiskcap-

acity,andtheappearanceof8-inchWin-

chesterdisks.

ThecostisapProximatelytwentypercent

higherthanthatofkanasystems,but,en-

couragedbyusers'emphasisonqualityrather

thancost,kanjicomputersarerapidlyreplac-

ingoutthekanacomputersofthepast.

BringingComputerstothePublic

Fromtheaboveitisclearthatthemove

towardsJapaneseinf()rmationprocessingstar－

tedwithdistributedprocessingsystemsand

omcecomputers.However,ka両icomputers

arestand-alonesystemsandwhilethereisno

doubtthattheywillhaveagreaterimpactthan

thespecialka可isystems,mentionedearlier,

whichareusedinthenewspaperandprinting

industriesandinthefinancialworld,thescaleis

notenoughtorevolutionizeJapaピsEDPbusi-

neSSingeneraL

Thisbringsustoadiscussionofthemain

topicofthisarticle,generalpurposeJapanese-

languageinf()rmationprocessingsystems:itis

thesesystemswhichwillrevolutionizeJapan's

EDPbusiness.Toputitanotherway,com-

putershavetakenrealrootinJapanforthefirst

timethroughtheappearanceofJapanese-

languageinformationprocessingsystems,and

computerutilizationbytheJapanese-language

informationprocessingsystemhasfinallygiven

thenationthetechnologywhichuntilnowit

hadtoborrowfrom;America,eventhough

Japanrankssecondintheworldinthenumber

ofcomputersithas.

Tobeexact,thesystemdescribedhererefers

toJapanese-languageinformationprocessing

systemarchitecture-thatis,thesupporting

architecturewhichintegratesthewholesystem,

fromthemainframe(hostcomputer)tothe

terminal,thenetwork,database,etc.TheJap-

aneselanguageinf()rmationprocessingsystem

hasreplacedthefbrmer且owofkanainf()r-

mationwithordinary .Japanese(meaninga

mixtureofka可iandtheJapanesesyllabary).

Thereasonsthissystemtooksolongto

appeararevirtuallyidenticaltothosecitedin

thesectiononkanjismallbusinesscomputers,

highhardwarecosts,1/Osystemproblems,and

thelackofsoftware.

F両itsuwasthefirsttosolvetheseproblems

andintroduceageneralpurposeJapanese-

languageprocessingsystemTheJEF(Jap-

aneseprocessingExtendedFeature)releasedby

F両itsuinApril19790penedupanewerain

generalpurposeJapanese-languageinfOr－
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matlonprocessmgsystems.

PreviouslyifonewantedtoprocessinJap-

anese(kanji)usingageneralpurposecomputer

ratherthanaspecialpurposekanjiprocessing

systemorsubsystem,theonlywaytodoitwas

tomakeupapPlicationandutilityprograms.

TheJEFsystemcoverseverythingfromhard-

wareandbasicsoftwaretotheapplication

program,andhasmadeitpossibletoeasily
dealwithkanjidataintheJapaneselanguageas

anextensionofexistingdataprocessingmodes

usingEnglishalphanumericsandkana.Its

mainfeaturewasthefactthatitsoperating

systemincorporatedaJapanese-language

processingfUnction.

SincetheJapanese-languageinf()rmation

processingsystemsofothercompaniesde-
scribedbelowadoptanapproachsimnartothis

JEF,Iwouldnowliketocommentfurtheron

theJEFasatypicalsuchsystem.

TheJEFisgivenall-roundsupportbythe

"OSIV/F4
,X8,F2"operatingsystemof

F両itsu'sgeneralpurposeMseriescomputer.

AsshowninFigure1,Japaneselanguage

(ka叫ji)supportisgiveninthebasicsoftware,

fromthecontrolprogramtothelanguage

processingandserviceprograms.Inprevious

ka可iprocessingsystems,ka垣isupPortwas

limitedtotheserviceprogramsshowninthe

figure.ThisJapaneselanguagesupportfbrthe

wholeofthebasicsoftwaremadeitpossibleto

dealaseasilywithJapaneselanguagedataas

alphanumericandkanadata.

Letuslookinalittlemoredetailatthe

血nctionslistedontherightside.Theservice

programisexclusivelyf()rka可i.Thecontrol

andlanguageprocessingProgramscanbecon-

sideredasanupgradedversionofausual

operatingsystem,withtheimprovedfunctions

beingfbruseinJapanese-languageprocessing.

Asfarasthe∩1nctionsofeachelementare

concemed,ADJUST(AdvancedJapaneseUser

OSIV

Controlprogramヨ

ヨ

Jobmanagement

Datamanagement

,

AlM

TSS
>

LanguageprocessingProgram

COBOL

PL/1

一 Serviceprogram

Sort/merge
.

ADJUST

JapaneselineprintersupPort

JapaneselineprintersupPort

Kanjidataprocessing

SupPortforJapanesedisplay

Kanjidataprocessin9

Kanjidatasorter

KanjisupPortuti{ity

Fig.1 BasicJEFSoftware
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・

SupportSoftware)isautilityprogramdesigned

specificallyforka可i,andhandlestheprepa-

rationandmaintenanceo団lesinJapanese.In

responsetothegreatnumberofka句imen-

tionedearlierandthefact'・thatoneka可ihas

severalreadings,thereargka句isorterSforon-

reading(Chinesereading)ダkun-reading(Jap-

anesereading),radicalandtotalnumberof

strokes.

JapaneselanguagesupPortinlanguage

processingProgramsmeansthatapre-compiler

fbrkana-ka句iconversionhasbeenaddedsoas

toexpandthegrammarofCOBOLandPL/1.

Withtheexpandedgrammar,if`Japanese-

languagedata'isspeci且edinthedatastatement

unit,read-out,copyingandprintingfromthe

Japanese-languagedatafilearepossible.

Theadditionofkana-kanjiconversionfUnc-

tionstocontrolprogramsmadepossible

Japanese-1anguagesupport.Kana-ka可icon-

versionre允rstotheautomaticconversioninto

ka可iofmateria1(data)written(orkeyed-in)in

kana.Becauseofthenumberofka可ihom-

onymsandmultiplereadings,kana-ka句icon-

versionfaceddi伍culties,butwithadvancesin

structuralanalysisandmemorizationofwhich

ka可i(orhomonyms)appearmostfrequently
,

thekana-ka可iconversionratesincreasedtoa

pointwhereitbecamesuitableforpracticaluse.

puttingthiskana-kanjiconversionintopracti⇔

calusehasmadeanimportantcontributionto

solvingtheinputproblem,whichwasoneof

themajorobstaclesinvolvedinJapanese-

languageinf()rmationprocessingsystems.

JEFalsoofferstheapplicationprograms

showninFigure2.

IntheJEFsystemthesoftwareroledescribed

aboveisimportant;also,though,manynew
hardwareproductswhichactuallycarryoutthe

input/outputhavebeenannounced,suchasthe

FACOM6715DLinePrinter(laserbeam

mode),FACOM6650DisplaySubsystemand

theFACOM6803ADataEntrySystem.The

factthatsuchhardwarecannowbeofferedata

considerablylowerpricethaninthepastisone

factorthathasledtogeneralpurposeJapanese-

languageinf()rmationprocessingsystemsbeing

putonthemarketandwinningacceptanceby

users.

Thecostofthesoftwareandhardwarein-

volvedisabouttentotwentypercentmorethan

alphanumericandkanasystems.Thisapplies

notonlytoJEF,butalsotoalltheother

companies'Japanese-languageinformation

processlngsystems.

AfurtherproblemrelatedtoJapanese－
《

一
ー－ ManagementdecesionsupPortsystem

Fig.2JEFApplicationPrograms
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languagesystemsinvolvestheconversionfrom

existingsystems.Thisisnoproblemtoen-

terpriseswhichareintroducingcomputersys-

temsforthefirsttime,butwhataboutwhen

presentusersadoptaJapanese-languagesys-

tem?ThemaninchargeofJEFdevelopmentat

Fujitsusaysthat`Ourmostdi伍culttaskwas

simplifyingconversionandreducingthene-

cessarytimeandoutlay.'

Thismeanskeepingdowntoseveralpercent

changes(i,e.debugging)totheuser'sprogram

neededbytheconversionprocess,i.e.provid-

ingtheoperatingsystemwithaJapanese-

languageprocessingfUnction,Eventhen,when

possible,conversioninonegoisavoided;in-

stead,Japanese-languageprocessingisgradually

extendedfromspecificjobs.Itseemsthatthis

gradualconversioniswelcomedbyusers.

Manufacturers,ResponsetotbeNeed

forJ叩anese-languageInfOrmation

ProcessingSystems

ThisarticlehasconcentratedsofaronJEF,

butmanyothercompanieshavealsobeen

motivatedbythistooffergeneralpurpose

Japanese-languageinf()rmationprocessingsys-

tems.Tablelshowsthesystemsthathavebeen

announcedsofar.Sincetheoperatingsystem

mustbemodified,initiallysomeoverseasman-

ufacturersfeltthatitwouldbedi伍culttooffer

aspecificallyJapaneseprocessingsystemas

theirstrategywasmoreglobalinnature.How-

ever,suchasystembecameaprerequisiteto

strengthentheirpositionintheJapanesemar-

ket,sotheyarenowenteringthisfield,ledby

IBMJapan.Thoughitisnotyetshownonthe

table,NCRJapanhasalreadystartedade-

velopmentprogram.OkiElectricIndustryis

offeringaJapanese-languageprocessingsystem

usingminicomputers.Toshiba,whichhaswith-

drawnfromthemainframefield,hasalready

builtupasolidbaseinkanjisystemsinthe

smallbusinesscomputerfield.NipponData

General,hasannouncedakanjidataexpansion

JipdecReport

systemcalledKDEFforuseintheECLIPSE

andCSsystems.Thesecompaniesbelieveitwill

beimpossibletocompeteinthecomputermar-

ketinthe1980sunlesstheydevelopaJapanese-

1anguageinf()rmationprocessingsystem.

Thefollowingisabriefoutlineofeach

company'ssystem:

*JEF(FujitsuLtd .):AnnouncedinAprill979

togetherwiththeFACOMMSeriesFmodels

(designedtocompetewithIBM'sESeries),

andshipmentscommencedfromtheendof

March1980.Atpresentithasagoodlead

overitscompetitors.(AsoftheendofSep-

tember1980,2900rdershadbeenreceived.)

*IBMKanjiInformationSystem(IBMJapan):

AnnouncedinSeptember1979,thisisJEFs

mainrival.InOctoberl979theGeneralSys-

temsDivision(GSD)announceditsIBM

KanjiSystem/34,theJapanese-language

processingversionofitsSystem/34.Thenin

July1980,IBMreinforceditskanjiinfor-

mationsystemsoftwaresupPort,andannoun-

cedtheIBMJapaneseLanguageDocument

ProcessingSystem,thussignifyingitsin-

tentiontoemphasizeJapanese-language

P「ocessmg・

*JIPS(NECLtd
.):AnnouncedinOctober

l979atthesametimeasmodels350,450and

5500ftheACOSseries.Thecompany'spolicy

isinitiallytoonlysupporttheACOS-4

0peratingsystem,itsintermediatemainframe

model,andtothengraduallyexpandfrom

there.

*MitsubishiJapaneseLanguageProcesslng

System(MitsubishiElectricCorporation):

AnnouncedinMarchl980.Processes

Japanese-languagetext,andimagedata,using

facsimiles.

*KEIS(Hitachi
,Ltd.):AnnouncedinFeb-

ruaryl980.Whereasatthisstageothercom-

panieshavenotextendedtheirJapanese-

languageprocessingsystemstosmallbusiness

computers,Hitachi'sKEISisnotablef()rthe

factthatitdoesalsocoversmallbusiness
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Table1 MainJapanese-LanguageProcessingSystems

Manufacturer Model Announced Shipments Remarks

Fujitsu JEF April79 Mar.80 ForerunnerofJapaneselanguageprocessing

systems'

lBMJapan lBMKanji
lnformationSystem

Sep.79 1980

1Q-4Q

lBMKanliSystem/34putonsaleinOct.79.

AddedJapanese-LanguageDocumentProcess-

ingSystem

July80

NEC JlPS Oct,79 July80 AnnouncedatsametimeasACOS350,450,550.

SupportfromACOS-40fOS(July80).

Mitsubishi

日ectricCorp.

Jalpanese-Language

ProcessingSystem

March80 Aug.80 Providestexteditorandcoversupto
.

textproceSS`ng.

Hitachi KEIS Feb.80 Dec,80 lntendedformodelsL-330andup,
.

Burroughs JBIS May80 1981

1Q

.

ModuleofBurroughsComprehensiveProcessing

System(BIS)

Table2TypesofJapanese-LanguageProcessingSystems

Manufacturer Model Remarks

Fujitsu(JEF) FACOMVSeries(V-830,V,V-850) HasSystem80(models5,7)askanji
FACOMMSeries(a‖models) officecomputers

…

lBMJapan S/370 GSDsellsKanjiSystem/34

(Kanlilnformation 4300

System} 303X

NEC(JIPS) ACOSSe了ies NEACSystem5011/10011/15011askanii
ButinitiallyonlyACOS-4models officeCOmputerS

SellsJapanese-languageonesseparately

(Feb.80)

MitsubishiElectric MELCOM-COSMOSeries ExpandsandsupPortsJapaneselanguage

Corporation(Japanese MELCOM80Series(officecomputers) processingintheOSof'MELCOM80,70
LanguageProcessing MELCOM70Series(Minicomputers) andM2530,
System) M2350Series(intelligentterminal)

Hitachi(KEIS} HITACL330 L-320haskanjidisplayonly.
AllMSeriesmodels

Burroughs(JBIS) BSeriescomputers B-90Japanese-Languagelnformation

(incl.B90} ProcessingSystemputonsaleatsame
,

tlme.

computers.
*JBIS(Burroughs):TheBurroughsEngineer -

ingCenter,establishedinYokohamainApril

1980underthedirectcontroloftheU .S.

BurroughsCorporation,wasresponsiblefor

systemdevelopment.JBISistheJapanese-

languageinfbrmationprocessingmoduleof

Burroughs'comprehensiveimageprocessing

system(BIS).

Theaboveisanoutline.Thebasicconcepts
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ofthesecompanies'systemsarevirtuallyidenti-

cal,sodifferencesinthecost,qualityandrange

ofhardware,andinthequantityandqualityof

softwaresuchasserviceprograms,apPlication

programs,andtablewarearethemainfactorsin

determiningtherelativemeritsofanyonesys-

tem.

TheestablishmentofkanjistandardsbyJIS

(JapaneseIndustrialStandards)injanuary
l978wasanotherfactorleadingtotheap-

pearanceofJapanese-1anguageinf()rmation

processingsystems.Thesestandardsspecified
andcodedatotalof6,349kanji.Thesewere

dividedintotwogroups(`levels'),thefirst

groupcontainingthe2,965mostfrequently
usedkanji,andtheothergroupthe3,3841ess

frequentlyusedkanji.Codesystems,which

untilthenhadvariedgreatlyamongmanufac-

turersandusers,startedtoconformtothisJIS

code,andthisprovidedsystem-to-systemdata

compatibilityenablingexchangesofdata

amongthevarioussystemstotakeplaceand

facilitatingtheincreaseduseofsuchsystems.

PromisingFuture

Itisnaturalenoughf()rtheretobedemand

f()rJapanese-languageinformationprocessing

systemsinJapan.Thesesystemshavealso

broughtaboutanumberofbenefits.

Inthefirstplace,manufacturersnowhave

newdevicestosell,suchasJapanese-language

printers.Anotheradvantageisthatithas

becomepossibletosellcomputerstocountries

whichusescriptsotherthanthenon-alphabetic

orthographies,suchasChinese,Koreanand

Arabic.WithFujitsuhavingalreadyextended

theJapanese-[anguageprocessingconceptto

includeotherlanguages,itisactivelyworking

towardsamultilingualinformationprocessing

systemThereasonIBMuseditsJapaneseand

AmericanfacilitiestodevelopitsJapanese一

JipdecReport

1anguageprocessingsystemwasundoubtedly

thatitisstronglyawareoftheneedtoexpand

tolanguagesotherthanJapanese.

Theadvantagefbrusersisthatthein-

troductionofaJapanese-languageinf()rmation

processingsystemenablesthemtocollectinf()r-

mationmoree缶ciently,andsimplifiesthees-

tablishmentofmanagementinf()rmationsys-

temsandoMceautomation.Inthatsensethe

Japanese-1anguagewordprocessorswhichap-

pearedataboutthesametimeasJapanese-

languageinformationprocessingsystemswere

alsoam勾orachievement,astheypromote

oHiceautomationandintegratethedata

processingandwordprocessingfUnctions、

Thesesystemsaretherealbeginningofinfor-

mationprocessinginJapan.Thefuturewill

probablyseethereductionorehminationofthe

lO-20percentcostdifferentialandthedevelop-

mentorasimplerJapanese-languageinput

modes(e.9.voiceinput).

AneedhasbeenfeltforJapaneseprogram.

minglanguage,eversincecomputers自rstap-

pearedhere.TheCustomerOrientedAppli-

cationProgramDevelopmentSystem

(CORAL)announcedbyHitachiinSeptember

1980isthenrststepinthisdirection.CORAL

automaticallygeneratesaCOBOLprogram

fromadesignformatspecificationwrittenin

Japanese(katakana).Itisalsopossiblefor

systemdevelopmentinformationwhichisinput

inJapanesetoberegisteredinthatformina

CORALdatabase,andfordevelopmentand

maintenanceandupgradingtobecarriedoutin

Japanese.

SuchsystemsusingtheJapaneselanguage

areabsolutelyessentialifusersaretodeveloP

andmaintainprogramsmoree缶ciently.

Japanese-languageinformationprocessingis

onthevergeofaperiodofrapiddevelopment

inthe1980s.'
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HospitalInformationSystemsinJapan

Stateofdevelopmentandspecificexample

/

HiroshiMiyake."

MD.,D.Med.Sc,

Thesubjectofmedicalserviceshasrecently

beenattractingtheinterestoflargenumbersof

peopleoutsidethemedicalprofessionand,asa

result,awiderrangeofopinionsonthefunc-

tionsofhospitalsisbeingheardfromnon-

medicalcircles.Inmostcases,however,these

opinionsandthediscussionstheygenerateare

premisedonaviewofthehospitalashaving

onlyasinglemedicalfunctionandrarelygo

beyondananalysisofthisfunction,itseco-

nomicaspectsandtheeffectivenessofmedical

treatment.Infact,however,anyonewholooks

athospitalsfromtheinsidewillhavetoadmit

thattheypossessaninternalstructureand

.organizationofacomplexitythatcannotbe

easilyexplainedonthebasisofasingle,

undifferentiatedmedicalfunction.Thisisparti-

cularlytrueofgeneralhospitals,whichare

expectedtoprovidehighlysophisticatedmedi-

calservices.Toagreatextent,suchdifferences

inthewaypeoplethinkofhospitalsderivefrom

thefactthateachpersonhashisowndefinition

f()rtheterm"medicalservices"andthateach

hasdifferentexpectationsconcerningwhat

theseservicesshouldbeinconcreteterms.This

inturnmeansthatthegeneralhospitalisexpec－

*Dr .MiyakeisDirectoroftheResearchLaboratory

otMedicalInformatics,MedicalInformationRe-

searchlnstituteoftheKantoTeishinHospital,and

alsoChairmanoftheHospitalInformationCenter

ofJapanHospitalAssociation.

tedtobecapableofprovidingvariousmedical

servicesinresponsetodifferingindividual

needswhilecombiningtheseservicestoobtain

optimumeffectandeMciency.Thehospitalis

thusacompositeinstitutionmadeupofalarge

numberoffunctionalunits.Notonlyarethese

individualfunctionalunitsrequiredtooperate

preciselyandeffectively,theyarealsorequired

totietogethertoprovideeachindividualpa-

tientwithCompletemedicalcare.Thatis,the

individualmedicalfunctionsmustbeprecisely

coordinatedsoastoassuresmooth,un-

hinderedoperationofthehospitalasacom-

positewhole.

Mostpersonswhocometoahospitalfor

examinationandtreatmentareawarethatthe

hospital'soperationsencompassbothaseries

ofclericaltasksbeginningatthereceptiondesk

andendingatthecashier,andnumerousmedi-

caljobssuchasthephysicalexaminationwhich

isconductedprimarilythroughadialogwith

thedoctorandthenurseseitherintheconsult-

ingroomorinoneofthehospitalwards,the

testsconductedbythetechnicians,nursesor

doctors,andtheworkoffillingoutprescrip-

tionsthatiscarriedoninthepharmacy.Inspite

ofthisawareness,however,fewpatientsthink

ofthetotalofthetimespentonthesejobsas

beingthetimespentonmedicalexamination.

Tomost,thetimespentonmedicalexam-

inationisthetimespentonactualphysical

.
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examination,particularlythetimespentin

directcontactwiththedoctor.Becauseofthis,

patientsfrequentlycomplainthattheyhaveto

waitthreehourstoseethedoctorf()rthree

mlnutes.

Thosewhoworkatmedicaltaskswithinthe

hospitalhaveadifferentviewofthings.They

knowthatthefundamentalinf()rmationwhich

willserveasthebasisf()rmedicahreatment

arisesoutofthedoctor'sexaminationofthe

patient,buttheyarealsoeasilyabletoperceive

thathospitalsarecharacterizedbythefactthat

agreatshareoftheworkperfbrmedis,interms

ofbothtimeandvolume,accountedfbrbythe

preparationsrequiredf()rtheexamination,the

varioustestprocedurescarriedoutunderthe

instructionsofthedoctor,thecleaningupafter

testsandthepreparationofreports.Still,very

fewofthesesamepeoplewouldbeabletogive

aclearanswerifaskedwhatshouldbedone

regardingtheprocessingoftheinf()rmation

generatedbythesevariousmedicalprocedures

soastoassurethatthehospital'sworkpro-

ceedssmoothlyandprecisely.Thisisbecausethe

variousmedicalfUnctionsofahospitalarenot

independentofoneanotherbutcanfUlfilltheir

respectiverolesonlywheninformationisre－

ceivedfromothersectors,whichistosaythat

thehospitalisacompositeentitymadeupof

numerousinterdependentfunctionalunits.In

otherwords,thehospitalissoorganizedthatit

caneffectivelyperf()rmitsoverallfunctiononly

whenthereisaninteractionofinfbrmation.

ThediVisionofjobsandfumctionalre-

lationshipsathospitalS

Averywidevarietyofjobsisperfbrmed

withinahospital.Althoughthehospitalis

organizationallydividedintodivisions,depart-

mentsandsectionsf()rthepurposeofadminis-

tratingthevarioustypesofworkthatmustbe

done,Iwouldhereliketolookathowthework

involvedinmedicalexaminationandtreatment

isdividedupfromafunctionalpointofview.

Everyhospitalhasanadministrationdiv-

isionforoverseeingthehospital'sactivitiesasa

whole.This,however,issomethingseparate

fromthehospitarsmedicalfunctions.From

thepointofmedicalactivities,itispossibleto

breakahospitalintosixsectorsstartingwith

theoutpatientsectorandendingwiththecleri-

calsectorasshowninTablel.

Asshownparenthetically,anumberofinde-

pendentactivitiescanfurtherbefoundwithin

Table1 FunctionalBreakdownofMedica|ExaminationandTreatment

DivisionofWorkwithinaMedicallnstitution(BreakdownbySector)

HospitalAdministration

OutpatientsClinics

lnpatientsWards

ClinicalLaboratories

TreatmentFaciliti'es

SUPP|y

Clerical

(AdministrationDept.GeneralAffairsDept.,SupplyDept。Building

ManagementDept.)

(Over20specializedfieldsofoutpatientexaminationandtreatment,

EmergencySection)

(SurgeryWard,InternalMedicineWard,Pediatricward,etc.)

(Examinationofspecimens:Biochemical,hematological,bacteri-

ological,patho|09ica|・etc・)

(Physicalexamination:Physiological,Rl,radio|ogical,etc.)

(SurgeryDept.,RadiotherapyDept.,PhysiotherapyDept).

(Rehabilitation)

(Pharmacy、B|oodTransfusionDept。,CentralSupplyDept..Dietary

Dept.)

(Medica|RecordsAdministrationDept.,MedicalAccountingDept.,

etc.)
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Sameasabove、

Clericalinformationonmedicalwork(Clericaldata)

Fig,1FlowofMedicallnformation

eachfUnctionalsector.Althoughthesesub-

dividedactivit'iesarenotcommontoallhos-

pitals,itcanbesaidthateveryhospitalhasat

leastthesesevenfunctionalsectors.Also,itis

easytoseethatapatientvisitingthehospital

willofnecessitycomeindirectcontactwithat

leasttwoofthesesectorsbeforecompletionof

hisexaminationandtreatment.

Theflowofdata(information)amongthese

fUnctionaldivisionsisasshowninFig.1.

Apersonvisitingthehospitaltoobtainmedi-

calcarefirstcomestothereceptiondesk,one

partoftheclericalsector.Heretheinfor-

mationrequiredpriortoexaminationisrecor-

dedandthepatientisthenreferredtothe

outpatientsectorortheinpatientsector.Atthis

stage,theonlydataonthepatientthatis

recordedandfbrwardedishisdataofbirth,

address,occupation,typeofmedicalinsurance

andothersuchfixeddatarequiredforclerical

processing.Theworkofobtainingtheinfor-

mationonthepatientrequiredf()rexamination

andtreatmentbeginsatthe

outpatient/inpatientsector.Thenthein－
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stnlctionsandinf()rmationissuingfromthe

outPatient/inPatientsectorareusedasthebasic

infbrmationf()rinitiatingmedicaljobsinthe

othersectorsofthehospita1.Inotherwords,

theothersectorsbegintheirworkonlyafter

obtainingthisbasicinf()rmation.The

outpatient/inpatientsectoratthistimeawaits

earlyreceiptofthereportsandtimeschedules

ontheworkithascommissioned,andupon

「ecelvlnga「esPonse,1ssueslnst「uctlonsonthe

nextmedicaljobtobeundertaken.Thisiswhat

ismeantbytheinteractionofinf()rmation

centerlngonmedicalexaminationandtreat-

ment.Theclericalsectormustgraspthecon-

tentandvolumeofthisflowofinf()rmationin

ordertocalculatethemedicalchargesand

compileandstoremedicalrecordsonthepati-

enLInadditiontothedatapassingbetweenthe

sectors,theserecordsofcoursealsoincludethe

in£ormationexchangedbetweenthedoctorand

thepatient,inf()rmationthedoctorhasob-

tainedonthepatientinthecourseofthe

examination,andvariousotherinf〈)rmation

notdirectlyrelatedtothechargesandfees.

IfthesectorsshowninFig.lwerenot

themselvesconstitutedofnumeroussub-

divisionalactivities,eachsectorcouldbehand-

ledasasingleunitandtheproblemofprocess-

ingthedatafiowwouldnotbesocomplex.

However,inthecaseofageneralhospital

wheretheoutpatientandimpatientsectorsare

dividedintotenormorespecializeddepart-

ments,theworkoff()rwardingtheinstructions

andinformationfromeachofthesespecialized

departmentstotheappropriatesectorsandof

controllingreportinf,()rmationtra缶c,thatisto

say,theworkofinf()rmationexchangeand

processing,swellstohugeproportions.

Moreover,thereportsgeneratedbythevari-

oussectorsonthebasisofthemedicalin-

structionsandinf()rmationgenerallyexceedthe

volumeoftheinitialinformationbya飽ctorof

severaltimesbythetimetheyreturntothe

sectorsthatrequestedthem、Thissituationis

furthercomplicatedbythefactthatthereport

f()ranygivenpatientwillbeconstitutedof

integrateddataindicativeofcontentsdiffering

innaturefromdaytoday.Becauseofthis,the

methodsusedforcompressingdataforproduc-

tionandstockcontrolincommerceandin-

dustrywhichrelyonclassi丘cationandin-

tegrationtoreducevolumearenotsoeffective

whenappliedtothestorageandtransmission

ofmedicalinfbrmation.

Forthisreason,itisnecessaryinconsidering

dataprocessingwithinahospitaltodividethis

workintothef()llowingthreemajorcategories:

(1)

(2)

(3)

・

A

interrelationamongth

alSOeSSential.

Processingofworkwithintheindividual

sectors;

Informationflowamongthesectors;

Accumulation,storageandadminis-

trationofmedicalinf()rmation.

clearawarenessofthehighdegreeof

esethreecategoriesis

Changesmhospitaldataprocessing

procedures

UptothispointIhaveconcentratedonthe

interrelationamongthevarioushospitalsec-

torsintheprocessingofmedicalinformation,

andfromwhathasbeensaidso肱r,itwould

seemthatprocessingispossibleindependently

ofexteriordataandinformation.In飽ct,how-

ever,ifoneexaminestheactualworkthatis

carriedon,hewilldiscoverthatthelogicof

processingmedicalin飴rmationisconstantly

beingmodi且edbydataaninformationnowing

inf士omtheoutside.(Fig.2)

Noonecandisputethe血ctthatthecom-

puterwouldindeedbeahighlyef琵ctiveinfor-

mationprocessingdevicef()rhandlingthehuge

amountsofdatageneratedinahospitalevery

dayifonlyitwerepossibletoestablishprocess-

ingProceduresnotrequiringmodi6cationover

丘xedperiodsoftime.Theprocessingproce-

dureswouldbe6xedintheformofanappli-

cationprogramwhichwouldallowthecom－
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putertocarryoutfast,large-volumeprocessing

and,throughtheestablishmentoffixedstorage

procedures,thedatacouldbecompiledand

storedwithhigheMciency.

Thefactis,however,thatinmedicaldata

processing(whichcanbeequatedtomedical

thinking),thoughlargeandrapidchangesin

medicalthinkingasawholearerare,medical

thinkingasitpertainstoactualapplicationin

the、hospitaladvancesdaily.Thedegreeof

changeeachdaymaybesmall,butwhenthese

changesareaccumulatedoverthecourseofa

year,theybecomequitesubstantial.Bywayof

example,considerthebooktitledClinical

/Veuro/ogywhichIhaveonmyshelf .Eachyear,

thepublisherofthisbooksendsmeabout400

pagesofchangesandadditions.Thisisequiva-
lenttoaround10%ofthebook'stotalofabout

4,000pages.Suchinformationreceivedfrom

theoutsidetranslatesintochangesinprocess-

ingmethodsandlogic.Whatismore,changes

ofthistypearebynomeanslimitedtothefields

withwhichdoctorsaredirectlyconcernedbut

alsotakeplaceinawiderangeofothermedical

fieldsincludingpharmacy,clinicaltesting,

nursingandmedicalequipment.Eveninthe
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areaofclericalprocessingwhichoneisaptto

considerasbeingquitestable,changesinthink-

ingaccumulatetothepointwheretheymustbe

takenintoaccount.Specificexamplescanbe

seeninshiftsbroughtaboutbymedicalprog-

ressintheinterpretationofquestionablepoints

underthehealthinsuranceprogramandinthe

directivesissuedbytheMinistryofHealthand

Welfare.

Thesechangesinprocedureandthinking

madenecessarybythedirecteffectofexternal

informationareabsorbedintothehospital

workalmostwithoutprobleminsofarasthe

medicaltaskscenteronmanualworkbacked

upbyperson-to-personcommunication.This

processofabsorptionis,however,madecon-

siderablymoredi伍cultwhereinf()rmation

processingisconductedaccordingtofixedpat-

ternsusingthecombinationofacomputer

systemandalarge-scaleapPlicationprogram.

Eveninordinaryfixedcomputerusemodes

outsidethemedicalfield,softwarehascometo

accoUntf()r80%oftotalcomputerutilization

costsasaresultofadvancesinhardwaretech-

nologyandlowerequipmentprices.Inparti-

cular,thefactthatamajorportionofthecostis

attributabletocompilationandmaintenanceof

theapplicationprogrammeansthatthebiggest

problemtobesolvedinapplicationofcom-

puterstomedicineliesinfindingwaystomin-

imizetheapPlicationprogrammaintenance

feesrequiredbecauseofprogramchanges.

Stagesinhospitalinformationsystems

andstateofutilization

Theutilizationofhospitalinfbrmationsys-

temsforrationalizingandspeedinguphospital

workandinf()rmationHowcan,asmentioried

earlier,bedividedintostages.

Stage1:Arrangementoftheinfbrmationflow

systemandrationalizationoftheac-

cumulation,storageandutilizationof

medicaldata

Thisstageisnotnecessarilypremisedon

computerutilization.Forcomputerutilization,

however,itisnecessarytocarryouttheorgani-

zationalandrationalizationworkimpliedby

thisstage.OfallJapanesehospitals,lessthan

30%haveasofthepresenttimereachedthis

stageandofthosehospitalshaving1000rmore

beds,lessthan50%arenowthoughttobeat

thislevel.

Stage2:Rationalizationofthecollection,util-

izationandprocessingofmedicalin-

formationintheindividualsectors

Theworkentailedinreachingthisstageisin

manycasescarriedoutasaprerequisiteto

computerutilization.AtJapanesehospitals,an

overwhelming80%ofallcomputerutilization

isintheareaofclericaloperationsparticularly

inthe丘eldofmedicalbillprocessing.Other

fieldswithhighutnizationratesarepharmacy

stockcontrolandclinicaltestdataprocessing.

Examplesofcomputerapplicationtoclinical

dataadministrationandprocessingcanbe

foundonlyinafewisolatedcasesatAuto-

matedMultiphasicHealthTestingServicesand

inapPlicationsdirectedtoresearchintospecial

diseases.Dataprocessingatthisstageishand-

ledbysmallpersonalcomputersandminicom-

puters,andasprocessingislimitedtowithina

singlesector,thereisnointeractionwithother

sectorssothatutilizationissimple.Onthe

otherhand,however,systemsatthisleveldo

notcontributedirectlytoanimprovementor

rationalizationofinter-sectorinf()rmationflow

andfbrthisreasoncannotbeexpectedtohave

asigni丘canteffectonpromotingeffectiveuti1-

izationofinf()rmationorlaborsaving.Most

Japanesehospialinformationsystemsarepres-

entlyatthisstageandeffortstowardreaching

thethirdstagearejuststartingatsomehos-

pitals.

Stage3:Jointusageofinternalmedicalinfor-

mationthroughcentra∬zedinfbr-

mationadministrationandutilization

ofinfbrmationf()rrationalizationof

processingworkinindividualsectors
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Atthisstage,theo句ectistorealizean

overallimprovementinthedatanowamong

thesectorsofthehospita1.Atthesametime,it

becomespossibletoextractfromtheaccumu-

lateddatavariousmaterialsthatcanbeused

f()rimprovinghospitaladministrationand

workprocedures.

Mostofthehospitalswhichhavereached

thisstageusemediumorsmallgeneralpurpose

computersf()rcompilingadministrativemat-

erialsbybatchprocessingandthem司orpartof

themedicalin品rmationisobtainedfromthe

on-line,real-timeprocessingofmedicalcharges

inthemedicalaccountingsector.Thiscanbe

seenasa血rtherdevelopmentonthetypeof

processingwithintheclericalsectormentioned

inconnectionwithstage2.

Ontheotherhand,thereareasmallnumber

ofcaseswhere,fromthebeginning,theaimwas

toimprovethenowofinformationwithinthe

hospitalbyfbrmingacomprehensivehospital

inf()rmationsystem.Theseusemediumorlar-

gersizedgeneralpurposecomputersandare

centeredonon-line,reakimeprocessing、They

haveundergonedevelopmentandimprove-

mentoverseveralyearsandareaimedatde-

velopmentintothef()urthstageasfull－ 且edged

generalhospitalinf()rmationsystems.Insuch

cases,thescaleoftheprocessingprogramisso

largeastomakeapPlicationtoon-line,real-

timeprocessingatasinglehospitaleconomi-

callydifncultandforthisreason,thetrendis

towardjointuseamonganumberofhospitals.

Stage4:Speedingupmedicalexaminationand

treatmentandcontributingtotheim-

provementofmedicalcarethrough

theimmediateapplicationofmedical

dataandinternalmedicalinf()rmation

etc.tohospitalwork

Thisisthestageofafull-nedgedgeneral

hospitaiinf()rmationsystems.Mostoftheseare

compositesystemscenteredonalargecom-

puterwithon-line,reaLtimeprocessingand

databaseadministrationcapabilityanden－

compassingminicomputerslocatedintheres-

pectivesectorsofthehospitaLAtpresentnone

ofthesesystemshasyetreachedcompletion.

Still,inviewofrecentprogressindataprocess-

ingandtheprogressthatisbeingmadeina

numberofhospitalstowardthecompletionof

thegroundwork,someofthesesystemscanbe

expectedtomakearapidadvancementtoward

perfection.Inalllikelihood,asinglesystemwill

provideservicestoseveraltensofhospitals.

Althoughahospitalwillnotnecessarily

proceedfromstageltostage4exactlyas

describedhere,itisafactthatmosthospitals

haveadvancedfromstageltostage2,al-

thoughasurveyconductedbytheHospital

Inf()rmationCenteroftheJapanHospitalAs-

sociationrevealsthatinsomecasesplansf()r

progressingtostages2and3havebeenim-

plementedallnostsimultaneously.(Fig.3)

Moreover,acomparisonoftheresultsof

threesimilarsurveysconductedoveraperiod

offburyears(1975,1977andl979)showsthat,

asisclearfromTable2,in-houseandextemal

on-linecomputerutilizationincreasedrapidly

between1977and1979,andthisfact,together

withtheincreaseinthenumberofnon-users

whoansweredthattheyhadnoplanstocom-

puterize,indicatesthatthepositionofhospitals

regardingcomputerutilizationisbecoming

quiteclear.,

Thereasonsofnon-usersfornothaving

computerizedasoftheendofl979aresum-

marizedinTable3.

Fromtheresults,itseemslikelythathospital

inf()rmationsystemswillinthenearfuturebe

advancingtothethirdandfburthstagesthro-

ughtheutilizationofcompositesystemscom-

biningsector-by-sectorprocessingbymeansof

smallcomputers(minicomputersandmicro-

computers)withon-lineprocessingutilizing

large-scalecomputersystemsoperatedbyex-

ternalCenterS.

Next,asaconcreteexample,adescription

willbegivenofthedevelopmentofthehospital
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Fig,3ComputerSystemsinUseatHospitals(AsofDecember1979)

(Fromdataon378hospitalswithcomputerinstallations)
(Source:HospitallnformationCenter,JapanHospitalAssociation)

Table2 SurveyonHospitalComputerUtilization

(Source:HospitallnformationCenter,JapanHospitalAssociation)

1975 1977 1979

Computerized

ln-house 165 185 378

Ext.on-line

115 104

38

Ext.off-line 131
－

Plantocomputerize

「

一

'

Withinlyear

95

56 67

Within2years 42 67

Ext.computer 35 40

Other

「

63 47

Non-user

Considering 101 248 151

Noplans 369 270 461

Numberofhospitalsresponding 845 954 1331
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informationsystemattheKantoTeishinHos-

pitalwherethewriterispresentlyemployed.

Developmentofinformationsystemat

KantoTeishinHospital'

Thehospitalinformation .systememployed

attheKantoTeishinHospitalwasstartedthe

planin1967andhasbeeninoperationfbr

thirteenyears.Todaythesystemcontinuesto

undergodevelopmentwiththeaimofincreas-

ingitscontributiontotheimprovementof

medicalcareatthehospital.Thefundamental

policiesf()rsystemdevelopmentwerelaiddown

in1968andhavebeenconsistentlypursued

everslnce:

1.Realizatlonofamedicalsystemforprovid-

ingimprovedservicestothesickandf()r

raisingmedicalstandards;

2.Realizationofanimprovedsystemof

healthadministrationcapableofrespond-

ingtochangesinthediseasestructure;

3.Promotionofthemodernizationofhos-

pitaloperation;

4.Strengtheningofthetiesamongthevari-

ousmedicalorganizations

Thedesignofthehospitalinformationsys－

temwasbasedontheresultsofatwo-year

analysisofthejobswithinthehospitaltobe

computerizedconductedinlinewiththeaf()re-

mentionedfundamentalpolicies.Computer

processingrelatingtopatientregistrationand

medicalrecordsadministrationwascom-

mencedin1972.Inthef()110wingyears,the

scopeandthefunctionsofthesystemwere

expandedstepbystep.

Then,froml9740nward,designandde-

velopmentworkwasbegunonDUCOM(De-

ndenkoshaComputerUtilityf()rCom,

prehensiveMedicalSystem),asystemtoserve

asthebasisfortherestructuringofcom-

prehensivehospitalinf()rmationsystemsand

oneintendedtoprovidealargenumberof

hospitalswithsupportf()rtheirmedicaloper-

ationsthroughsharedon-line,real-time
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processing.First-stageoperationofDUCOM

wasbegunattheKantoTeishinHospitalin

Septemberofl979,andfromthattimeon

serviceshavebeenexpandedgradually.The

KantoTeishinHospitalhasalsobeenprovid-

ingknowhowregardingsystemdesignincon-

nectionwithajoint-usetypehospitalinf()r-

mationsystemcalledSHIS(SharedHospital

Inf()rmationSystem)whichisbeingdeveloped

byNipponTelegraphandTelephonePublic

Corporation(NTT)uponrequestoftheMedi-

calInf()rmationSystemDevelopmentCenter

f()rusebynationalhospitalsaswellasby

privatehospitals.
Inthefbllowing,anoutlinewillbegivenof

thedevelopmentofthehospitalinf()rmation

systematKantoTeishinHospitalaswellasof

thepresentstateofthesystemnowinoperation

andplansf()ritsfuturedevelopment.

HistoryofthedevelopmentoftheKanto

TeishinHospitalSystem

Fromtheearly1960's,progressstartedtobe

madewithinthehospitaltowardcentralized

administrationofinpatientmedicalrecords,

thestandardizationofoutpatientmedicalhis-

toryfbrmatsandinotherareasrelatedtothe

jointadministrationandmutualutilizationof
medicalrecords.Thenastheneedf()rsys-

tematicallyapplyingmedicalknowledgeto

medicalpracticecameunderincreasinglyactive

discussion,therewerebroughttolightconcrete

examplesofcaseswhereduplicationofclinical

testinganddrugadministrationhadoccurred

withinthevariousspecializedmedicaldepart-

ments.

Itwasin1967thatstudieswerebegunmainly

bythehospitarsdoctorstodeterminethead-

vantagesanddisadvantagesofemployinga

computersystemasameansf()rsatisfyingthe

hospitarsneedf()rcentralizedadministration

andmutualutilizationofmedicalinf()rmation

andf()rprovidingtherequiredadministrative

andprocessingcapabilitytocopewitharapidly

increasingvolumeofmedicalinfbrmation.

Thenin1968,followingaboutoneyearof

surveys,researchandstudieswhichledtothe

adoptionofafundamentalplantocommence

positivedevelopmentofmedicalinf()rmation

processingtechnology(anundevelopedfieldat

thetime)f()rapplicationtothehospitarsmedi-

calactivities,ateamofinf{)rmationsystem

engineersfromNTTwerebroughtintomakea

systemanalysisofthehospital'soperations.

AsshowninTable4,theplancanbedivided

intothefollowingfourblocksinaccordance

withthenatureofthehospitarsoperations:

(1)DUCOMbusinessoMcesystem,a

sharedon-linesystemfbrprocessing

medicalclericalwork,

(II)Front-endprocessingandstand-alone

processingon-linesystememploying

minicomputers,f()rusebytheclinical

testdivisionsandinmedicalresearch,

(III)Clinicalinformationsystem,ashared,

batch-typemedicalrecorddatabaSe

controlsystememployingalargecom-

puterlocatedwithinthehospitalinfor-

mationprocessingcenter,primarilyf()r

storageandretrievalofmedicalrecords,

(IV)DUCOMordercomm皿icationsystem,

asharedon-linesystem,f()rsupPorting

dailymedicalactivitiesbycontrollingthe

flowofinformationderivingfromdoc-

tororders.

Thestepsf()llowedinthedevelopmentof

computerusemodeswereasshowninTable5.

Itwillbenotedthatatthetimeoperationwas

initiatedin1972,batchprocessing,mainlyof

casehistorydata,wascarriedoutbytheKantei

computer・

Fromthechangesinthescaleofthecenter

computerandthechangesinthetypesofjobs

handledbyminicomputers,itcanbeseenthat

advancesincomputertechnologyhavebeen

paralleledbychangesinthetypesofcom-

puterizedjobsandtherangeofthedataproc-

essed,andinthiswayhavehadadirect
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Table5 SystemOperationandHardwareChangesatKantoTeishinHospital(Kantei)

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

KanteiCenter

DUCOMCenter
HtTAC8400(262KB) HITAC8450(393KB+524KB) HITAC8450(393KB)

DIPS・11-10(4MBX2)

.

借

骨

折

Summarizationofinpatientmedica|histo了ies(batch)

Retrievalofoutpatientmedicalhistories(batch)

Testdatacontrol(batch)

Pharmacystockcontrot(batch)一 一・

Patientregistration(on-line)

Medica|chargecomputation(on-line)

Medicalbilling(batch)

Modeltest

Medicalinformation
(on-line)

D(On-Line)

一 一'D(On-Line)・ 一－

D(On-Line)・ ・

D(Batch)

Ordercommungcatlonsystem

D(On-Line}・ ・一・一－

Seetable6

KanteiMinicomputerSystem

JEC-5(4KW)biochemicalHITACIO-11(12KW)+hematological HITAClO-2(16KW)

HITAC10-2(16KW)hematological

lmageprocessing

Researchonmovementoflivingsubjects

祈Researchonmedicallogicprogram

NEAC3200-70(32KW)

HITACIO-2(32KW)・ 一

昔Statisticalresearchbyindividualdoctors

MS-50(448KW)

biochemical,hematological、

physiological,patho|ogicaL

bacteriological,etc.(Test

datasystem)

scSystemrelatedtomedicalhistoryinformation

ModeltestObjectwastodeve|opmodeltestsystemwithvariouscommand

inputs,medicalopinioni叩ut,medicalinformationretrieval、work

informationoutput,testresultoutput,drugadministrationoutput,

alongwithotherinputsandoutputsaswellasmedicallogic.

D(on-line)On-lineprocessingbyDIPS・11-10;somejobsthesameasthose'

ofSHIS.

OrdercommunicationsystemDetailsshownintable6,

JipdecReport 30



|

innuenceonthescaleofthehospitalinfbr-

matlOnSyStem.

Asaresultoftheinitiationoftheplanningof

DUCOMinl974,thecomputerwithinthe

hospitalwasupgradedin1976.Shortlyaf、er

this,amodelon-linemedicalinformationsys-

temwasputintotestoperationandplanswere

pressedf()rwardforswitchingoverfromthe

alreadyoperatingon-linebusinesso伍cesystem

toDUCOM.Thisinturncontributedgreatly

tosettingthebasicparametersfbrtheon-line

ordercommunicationsystemIntheareaof

minicomputers,the且rstsystemtostartwasa

biochemicalsystemintheclinicaltestingde-

partmentusedmainlyforprocessingwithinthe

department。Thisinitialsystemexpalldedrapi-

dlyuntilfinallyin1979ithaddevelopedintoa

laboratoriesinformationsystememployinga

superminicomputerandhadcometoencom-

passthewholeoftheclinicaltestingdepart-

menしDuringthissameperiod,thebusiness

o缶cesystemandtheordercommunication

systemwereconnectedupwiththeDUCOM

Centercomputersoastopermitthesesystems

toengageinon-line,rea1-timeprocessing.

TheKantoTeishinHospitalInfor-

mationSystemToday

Fromwhatwassaidintheprecedingchap-

ter,thereaderwillunderstandthatasofl980

theKantoTeishinHospitalinf{)rmationsystem

isstillunderdevelopment.Iwould,however,

liketodescribethejobstowhichthesystemhas

atthisstagealreadybeenapplied.

Thesystemstobedescribedheredonot

operateindependentlyofeachotheratvarious

pointsthroughoutthehospitalbutarelinked

togethersoastobeabletoexchangedatawith

oneanotherandinthiswayfullymanifesttheir

respectivecapabilities.Atthepresenttime,

however,inter-computerdataexchangestill

remainsshortofcompletionandinsomecases

theexchangeofdataiscarriedoutviathe

mediumofmagnetictape,punchedcardsetc.

(1)DUCOM(qsharedmedicalinfor-
mationsystem)

DUCOMisusedviadatacommunication

circuitsconnectingwithalargecomputeratthe

Centersoastoprovideon-line,rea1-time

processingofdatahandlingandexchange
requestsconcerningdatacommontoallhos-

pitals.AsfOrdataprocessingcapability,the
systemnotonlyhasaprogramforprocessing

datacommontoallhospitalsbutalsohas

tailoreddataprocessingprogramsdesignedto

matchtheneedsoftheindividualhospitals.

Datastoragemanagementisassuredby

providingaseparate,securelyprotected,medi-

caldatabaseforeachhospitalconcerned.

(A)BUSINESSOFFICESYSTEM(BOS)

Thissystemprovideson-line,real-time

processingoftheflowofhospitalclericalproce-

duresstartingatthereceptiondesk.Thesystem

includestheregistrationoffirst-timepatiCnts

visitingthehospital,asitisthereceptionwork

whichisthekeytoinformationprocessmg

withinthehospital.Thepatientnumberassig-

nedatthistimeisa伍xedtosucceedingdata

concerningthepatienttobehandledbythe

hospitalinformationsystem.

(りPatientreception(includingfilingandret-

rieyalofout■patientrecord)

Thefirsttimeapatientvisitsthehospitalhe

isassignedapatientnumber,andhisdateof

birth,addressandoccupationanddatacon-

cerninghishealthinsurancearerecorded.Any

ofthisinf()rmationwhichissubjecttochangeis

reconfirmedeachtimethepatientcomestothe

receptiondeskthereaftersoastokeephisbasic

datafileuptodateatalltimes.Thesystemalso

providesf()rmanagementofthe餌ngand

retrievalofmedicalrecordsandmakesitposs-

ibletoinquireaboutpastconsultationsbythe

patlent・
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(ii)Cashierwindowoperations(including

preparationofaccountprocessingmat-

erialS)

Inthefuture,whenthemajorpartofthe

inf()rmationconcerningexaminationandtreat-

mentw川beinputonthespotusinganon-line,

rea1-timesystem,thisaspectofBOSwillbe

usedmainlyforretrievingdataforthepurpose

ofconfirmation.Atpresent,however,since

mostofthedataonexaminationandtreatment

isreceivedondataslips,itisusedmainlyf()r

datainput.Alogicalcheckoftheparticular

combinationofexaminationsandtreatmentsis

conductedbythecenterprogram.Thetypeand

amountofmedicineprescribedisalsoinput,

andthisdataisusedtorunacheckforthe

purposeofprecludingoverdosagesanddupli-

cateddrugadministration.Itisalsoherethat

theaccountingdataistotaledandthedataon

theexaminationandtreatmentsummedup.

(iii)Billing(includingvariouskindsofbills)
Thesystempreparesitemizedslipsonthe

medicalservicesreceivedbyatotalofjust

underthirtythousandoutpatientsandslightly

lessthan1000inpatientseachmonthandout-

putstheseseparatelyforeachpartytobebilled

inaccordancewithastandardformat.The

automationofthisworkeliminatestheneedf()r

sorting,recordingandtotalingthreehandred

thousandslipspermonth.

㈹Pharmacystockcontroi(inciudingorder

placement)

Overtwothousandkindsofmedicineare

usedatthehospitaleachday.Theannual

am'ountintermsofvaluerunstoconsiderably

higherthanonebillionyen.Therefbre,proper

stockcontrolisnotonlyimportantfromthe

pointofeconornybutisalsoessentialfroma

medicalpointofviewsincedepletionofthe

supPlyoutofaparticularmedicinemayslow

downtheworkofthedoctorsorevenendanger

thelifeofapatient.Asdeliveriesfromthe

pharmaceuticalhousesareinlargecartons

whereasadministrationisintablets,gramsand

ampoules,thesystemprovidesdatawhichis

highlyusefulfordetermininguselevelsand

forecastingfuturetrends.

(B)ORDERCOMMUNICATION

SYSTEM

Thissystemprovidesassistanceforday-to-

daymedicalactivitiesbyfacilitatingdataex－

ノ

Recordingandretrieval

ofmedicalinformation

Casehistory

informat|on

　

lC・mpil・ti・ ・
landstorage
|
|
1

Reportonandrecording
ofresultproducedby

orderexcecution

Doctor・Nurse
-－

Doctor・Nurse・

Technician・

Pharmacist,etc.
一 ー

コ

l
lTime-series

lprocessing
:
|

Planningofworkfor

executingorder

Fig.40rderCommunicationSysteminthehospitalpractices
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change,providingretrievalofmedicaldata,

andcompilingjobproceduresf()rsystem-

aticallycarryingoutmedicalworktobecon-

ductedinaccordancewiththedoctor'sorders.

Itthushelpstoassurethattheworkofcaring

f()rtheinpatientstwenty-fourhoursaday,

everydayoftheweek,aswellasthatofcaring

for13000utpatients,whoareneverthesame

personsontwoconsecutivedays,canbecarried

outsmoothly.

Thus,theloopcontainsthefollowingsix

majorjobcategories.(Abreakdownofthe

tasksinvolvedinthesecategoriesisgivenin

Table6.)、

(i)Issuanceoforders

Mostoftheordersareissuedbydoctors

concerningmedicalproceduresinlinewithan

examinationandtreatmentprogram.Asacon-

sequence,theworkisinprinciplecarriedout

directlybythedoctorsothatthepersonoperat-

ingthecomputerterminalisthedoctorhimself.

Naturally,inthecaseofworktobecarriedout

byanurse,itisthenursewhooperatesthe

terminal.

Table6BreakdownofOCSJobs

(ii)Receiptoforders

Theorderdataisextractedasatimeseries

programbyallspecialistsofthemedicalstaff

whoareresponsibleforitsexecution.Thus,all

personnelarerequiredtooperatethecomputer

terminalsinordertoobtainthedatathatthey

「equ1「e・

(iii)Orderrelated

Asitisnecessaryfbrthepatientconcernedto

beregisteredbeforethejobwhichwasordered

canbeputintoaction,provisionalregistration

outsideofoMcehours,registrationofhospital

personnelandregistrationofpersonalpass-

wordsiscarriedout.

tssuanceoforders

Prescription

Test

lnjection

Treatment

Surgery

Diet

Discharge

Departmenttransfer

Orderacceptance

Prescription

Test

Diet

Workscheduiesheetformation

Preparationofdrugadministrationschedule

Dischargeandtransferorderiist

Orde「related

Registrationofprescriptioncheckdata

Medicalpersonnelregistration

lnpatientinformationinput

Urgentmeasuresforemergencypatients

lnputofresuitsofexaminationandtreat-

ment

lnputoftestresults

lnputofconfirmationoforderexecution

Surgeryinformationinput

|nputofconfirmationoforderexecution

Measureddatainput

Examinationandtreatmentdataoutput

Outputonstateofdrugadministration

Testresultoutput

Outputonstateofinjection

Outputonstateofdiet

Hospitalizationanddischargeoutput

Outputonstateofallorders

Recordoutputonsurgerypatient

Diagnosedailmentoutput

Measureddataoutput

Wardadministration

lnputofdailywardreportinformation

Outputofdailywardreport

Wardadministrationdairyoutput

Wardinquiry

ltshouldbenotedthatthesejobcategoriesarenot

independentofoneanother.

(iv)Inputofresultsofexaminationandtreat-
ment

Inthecaseofinputtingarecordoftheresults

oftheexamination,wheredialog-typemputln

accordancewiththejobprocedureiscarried

outorwhere,asinthecaseoftestdata,quality
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controlisrequired,theinputcanbeperf()rmed

atonetimeafterthejobiscompleted.

(v)Examinationandtreatmentdataoutput

Whenitisdesiredtoknowhowtheexam-

inationandtreatmentareproceedingorwhat

stagetheyhavereached,itispossibletoretrieve

themedicaldatainanydesiredcombination

anddisplayitontheterminaldeviceorhaveit

printedoutashardcopy.'

㈹Wardadministration

Theconditionofinpatientscanbeinputted

andoutputtedseparatelyforeachward,re-

portscanbecompiledandinquiriescanbemade

regardingworkprogress.

Althoughtheintendedsystemcapabilityisas

outlinedintheforegoing,becauseofthetre-

mendousamountofsoftwaredevelopmentre-

quired,actualoperationatpresentincludes

onlypatienthospitalization,dischargeandin-

terdepartmenttransferorders,prescriptionre-

1atedmattersandtestresultrelatedmatters.

Otheraspectsofthesystemarepresentlyunder

development.Itwillbeseveralyearsmore

bef()reallsystemsarecompletedanddataex-

changeandcompilationcanbecarriedout

freely.

(2)Clinicalinformationsystem

AsDUCOMisanon-line,rea1-timeprocess-

ingsystemusedtosupportday-to-daymedical

activitiesandhospitalclericalwork,allofthe

dataisstoredinmemoriesamenabletoon-line

processing.Tostorealldatarelatingtomedical

recordsinthisf()rmwould,however,notbe

economical.Moreover,assuchdataespecially

afterdischargethepatientisnotsuヒ)jectto

frequentuseorrequiredonveryshortnotice,

greaterfreedomofuseandbettereMciencyare

obtainedbyeditingdataofoveraparticular

ageinaccordancewiththepurposeitisexpec-

tedtoserveandstoringitonmagnetictapeand

then,whenthenecessityarises,incorporating

thedataintothehospital'son-linedatabase.

Becauseofthis,thedatawhichhavebeen

accumulatedbyBOSandOCSareeachday

recordedonmagnetictapewithinthehospital

andthensenttothehospital'sinternalinfbr-

mationcenterf()rediting.

Inaddition,medicaldatanotpresentlyhand-

ledbyBOSorOCSandthesummariesprepa-

redfromthedetailedrecordswrittenoutbythe

doctorsarerecordedonordinaryorpunched

slipswhicharecollectedtogetherattheinternal

inf()rmationcenter.AsshowninTable4above,

thismedicaldataisusedinvariousapplications

rangingfromexaminatignandtreatmentto

research,viaatotalof8systemsrangingfrom

oneforretrievingthemedicalhistoriesofprev-

iouslyhospitalizedpatientstoonefbrretrie'v-

ingmedicaldata.Itisalsousedinthecom-

pilationofmonthlyandyearlymedicalstatis-

ticsandmaterialsforuseinhospitaladminis-

tratlon.

(3)Systemsusingminicomputers

(りLabOratoryinformationsystem

AscanbenotedrromTable5,thelaboratory

informationsystemstartedasoneinwhich

reportswerepreparedbyprocessingthedata

outputbyautomaticmultichannelsbiochemi-

calanslyzer.Thesystemhasnowadvancedto

onecapableofcompilingworksheetsf()r

manualtestsanddirectlyreceivingmanual

measurementdataasinput.Thecomputerscale

hasexpandedaccordingly.In1975,inputand

outputforautomatichematologicaltesting

equipmentandf()rdatarelatedtomicroscopic

morphologicaltestswere,alongwithquality

controllprocedure,transferredtoseparate

processingsystems.Intheend,however,allfive

laboratorydepartmentswereconsolidatedun-

derasingleon-linedataprocessingsystem

usingasuperminicomputer(448KW).Eachof

thedepartmentsemploysanintelligentter-

minalhavingamicrocomputerandasimple

memorydevice.Microcomputersalsoplaya
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majorroleinconnectingupwiththeautomatic

testmgequlpment.

Thesuperminicomputerisusedforoverall

managementoftheclinicaltestingwork,as

wellasfordataqualitycontrolandtheday-to-

daycompilationoftestdatareports.Theday-

to-daytestdatawhighhasbeensubjectedto

qualitycontroliselectricallytransmittedtothe

DUCOMCenterviainter-computeron-line

connectionandputintotheBOS,OCSdata

bases(medicaldatainput)fromwhichthetest

resultscanberetrievedfbreachpatientona

time-seriesbasisuponaninquirybythedoctor.

(on-lineinquiryintotestresults)Throughthe
connectionwithBOSaswel1,variousgeneral

administrationinf()rmationisalsomadeavail-

able.

(ii)Automaticelectrocardiogramanalysissys・ ・

temt

Thebiochemicaltestingdepartmentoperates

anautomaticelectrocardiogramsystemf()r

compilingreportsbasedontheanalysisof

scalarandvectorelectrocardiogramsandin

thiswaysuppliesdataonelectrocardiogram

analysisf()ruseineverydaymedicalpractice.

(勒Medicalimageanalysissystem

Whencarriedoutmanually,X-rayimage

measurementand加vivothree-dimensional

measurementrequlretremendousamountsof

timeandlabor.Theminicomputerisagreataid

incarryingoutthismeasurementworkauto-

maticallyandinthef()rmationofdatabases

throughstorageofthemeasureddata.Atpres-

ent,X-rayanalysisdatabasemanagementis

usedineverydaymedicalworkinthe丘eldof

orthodoticswherelong-termplanningand

f()110w-upareessential.Thetimerequiredf()r

completionofthemeasurementsinmunual

procedureontheX-rayfilmusedtobe60

mlnutes.Nowthisworkcanbecompletedand

adisplayobtainedinlessthanlminute.Also,it

hasnowbecomeeasytoobtaincomparisonsof

tlmeserlesdataandtocomputeanddisplay

differencesbetweenthemeasureddataand

standarddata.

Intheareaofthreedimensionalmeasure-

ment,automatlcmeasurementofthree-

dimensionalphotographicrepresentations

uslngmolrefringesisbeingusedinobtainingin

vlvoCross-sectlons,andincalculatingsurface

areasandvolumes.Forthis,however ,itisstill
necessarytoupgradeprocessingefHciencyby

connectlnglntoaverylargecomputer .

(iv)Systemforresearchintoanalysisofthe

mOVementOfliVingSUbjeCtS

Indiagnosingandtreatingailmentsrelating

tgbodymovementfunctions,itisimportant,

particularlyincaseswheremovementofthe
armsorwalkingmovementisconcerned ,to
recordandanalyzelargevolumesofelec-

tromyographicdataandthree-dimensional

motiondata.

Researchintothemotionoflivingsubjectsis

beingcarriedoutatKantoTeishinHospitalin

connectionwithdiagnosis,therapyandrehabil-

itationplanningandevaluationwithspecial

emphasisonailmentsfallingwithinthefieldof

orthopedics.

(v)System}supPortingstatisticalresearchby

indiVidualdoctors

Intheirindividualresearchwork,doctors

requireawiderangeofprocessingservices

includingmedicalanalysiSofsmallamountsof

medicaldata,f()recasting,andcompilationof

research-orienteddatabases,andfbrthis

reasonaresearchsupPortsystememploying

personalcomputershasbeendeveloped.

(4)UtilizationoflargeTSSdatacom-
municationserVice

Inthecaseofinfrequentlyuseddatabasesor

wherealargecomputerisrequiredforcomplex

statisticalprocessing,itismoreeconomicalto

employexternaldatacommunicationservices.
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(i)Medicalliteratureretrievalservice(JOIS)

JapanInformationCenterofScienceand

Technology(JICST),aspecialcorporationin

thescienceandtechnologyfield,offerson-line

accessviatelephonecircuitstothefollowing

files,MondaythroughFriday,between10a.m.

and5P.m.:

JISCTscienceandengineeringfile,CAS

ChemicalAbstract創e,MEDLARSmedical

file,TOXLINEtoxicsubstancesfile,domestic

researchpr()jectfileandU.S.researchpr()ject

file.

Anymemberofthehospitalstaffisfreeto

accessthesefilestoretrieverequiredinfor-

mationviaaterminalwhichhasbeensetupin

thehospitallibrary.

(ii)Scientificandtechnologicalcomputation

service(DEMOS-E)

DEMOS-E,apublicdataservicerunby

NTT,allowsuserstocompileprogramsusing

suchprogramlanguagesasBASIC,

FORTRAN,COBOLandPL/1.Theservice

hasawideselectionofstatisticalprocessing

programpackages(referredtoaslibraryprog-

rams).Theserviceisusedviaaterminahnthe

researchdepartmentforR&Dintomedical

theoryprogramsandf()rtheanalysisoflarge

volumesofmedicaldatainconnectionwith

experimentalandresearchwork.

Theadvantageofthissystemliesinthefact

thatitisapublicdatacommunlcatlonservlce,

makingitpossiblef()rhospitalsthroughoutthe
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countrytoexchangeandsharedataandprog-

rams.Becauseofthis,theservicecanbeused

withparticularlyhigheffectinmedicalresearch

pr()jectswhichrequirejointuseofacomputer

bydoctorsatanumberofhospitals.

Atpresent,workisprogressingonf()rming

thevariousKantoTeishinHospitalsystems

introducedinthef()regoingintoacomposite

systemthatwillallowtheindividualsystemsto

workincooperationandsupPlementone

another.

systems.Therequiredstructuralrelationship

amongtheseindividualsystemsiseasilyunder-

stoodfromFigs.5and6whichweredrawnup

byDr.HirotsuguSawasaki,Directorofthe

KantoTeishinHospital.

Fig.5showsthehospitalcomputerutil-

izationstructure,whichspreadsgradually

downwardintheshapeofapyramid.Fig.6,0n

theotherhand,relatestothedevelopmentand

operationofthevarioussystemsandshowsthe

conceptsandinterrelationsinvolved.

FuturePlansfortheKantoTeishin

HospitalSystem

Aswasmentionedearlier,ane伍cienthos-

pitalsystemcanberealizedonlythroughthe

integrationofnumerousindividualcomputer

Conclusion

Aftertenyearsofactualoperation,Japanese

hospitalinf()rmationsystemshaveatlasten-

teredaneraofrapiddevelopmentAtthe
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beginningof1980itisestimatedthatabout

25%ofJapanesehospitalsandabout10%of

theclinicsusedataprocessing,butinmostof

these,computerutilizationislimitedtomerely

onepartoftheclericalworkatthehospitalor

clinic.Now,however,thereisanewtrend,a

factthatisparticularlynoticeableinthechang-

ingattitudeofmedicalpersonnel.Aswasout-

linedinthef()regoing,computersarenowcom-

ingintowideruseinmedicalworkitself,f()r

controllingtheflowofinf()rmationand

processingdata,andallindicationsarethat
interestinapplyingcomputerstomedical

examination,diagnosisandtherapywillcon-

tinuetoriserapidly.

TheinformationsystemoftheKantoTeishin

Hospital,Japan'spioneerinthisfield,hasbeen

introducedhereasoneexampleorhospital

inf()rmationsystemsinJapan.Severalyears

willnodoubtberequiredforthehospitars

progressinsystemdevelopmenttofilterthrough

tootherhospitalslocatedinvariousparts

ofJapan.

lnclosing,Iwouldliketomentionthatthis

articlewaspreparedonthebasisoflongand

carefulstudiesbytheentirestaffoftheKanto

TeishinHospitalfromtheDirectorondown.

Emphasiswasatalltimesplacedonpracti-

cality,withspecialconsiderationtomaking

medicalcarebothmoreeffectiveandmore

economical.

'
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MyTrialDevelopmentofanElectronicHouse

TakeakiYoshida

President,AllSystem.Ltd.

IIntroduction

Thecomputerageatlonglastseemsaboutto

involvethehome.Aboutfiveyearsago,after

sometwentyyearsofinvolvemeqtwithcom-

puters,Ithoughtrdtrytoseewhatafull-scale

computerizationofahousewas,andf()rthisI

settoworkonthenecessarydevelopment.

Therewasnothinglikethisatthetimeand

therewerelimitationsinanumberofareas.

DespitethisIpushedonwiththisdevelopment,

soastoaccumulateallthedata.Nowthatthe

overallpr()jectis99%completeandinoper-

ation,Iwouldliketogiveageneraloutlineofit

here.

Whatstartedmethinkingaboutdeveloping

thissystemwasthat,whileindividualtechno-

logiesandsystemswerebeingdeveloped,the

absenceofanyoverall,integratedarrangement

alwaysmademefeelthatsomethingwaslack-

lng・

Myreasonforsettingtoworkondeveloping

thesystemwasthatIwantedtoseewhatkinds

ofproblemswouldcropupwhenitwasin

actualoperation.

Infactavarietyofproblemswereen-

counteredinthesystem'simplementation.

Linkinganumberofdifferentdeviceson-line,

forexample,meantthatdifferenttypesofsig-

nalshadtobeconnectedtogether,andthe

intersignala(ljustmentthisinvolvedwasavery

diMculttask.Iwasalsomadetorealizethat,on

anumberofmatters,persuadingthevarious

peopleconcernedwasagreaterproblem・

Startingfromtheseinitialintentions,allIIO

systemswerecoveredasfaraspossible.

1.Systemfeatures

A

l)

2)

3)

4)

5)

6)

7)

8)

General

IncludesallpossibleapPliancesinahouse・

Forbothinf()rmationandcontrolfunc-

tions,itmergesdifferingsignalmodes,

suchasanaloganddigitaL

Systemf()rmatallowsthesetobeused

SimUltaneOUSIy.

Asallsystemsaregenera1-purposerather

thanspecialized,theycanbetaken

anywhereandusedwithanydevice.

TheentiresystemisdesignedfOrpractical

utilization;itisnotatemporaryshow-

piece.

Considerableeff()rthasgoneintoback-up

SafetymeaSUreS.

Itisconnectedwithordinaryexternalsys-

tems.

Thekanjidisplaysusedareeasytounder-

stand,evenforsomeoneunacquainted

withthesystem.
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BI叩utFeatures

-Switchovertomanual .

-Localautomation .

_Centrally-controlledautomaticoperation
.

-On-lineoperationviaspecialterminals

whichusepublictelephonelines.

-On-lineoperationusingordinarytelephones

astheterminals.

-ln-lineoperationusinginternalwiredf()r -

mat.

-On-lineoperationusingradiomeans
,suchas

apocketbell.

-lndooron-lineoperationusingsimpleradio
。

-Communicationsystemfacilityusingexter -

naldatabase(Captainsviewdatasystem) .

-Businesssystemfacilityprovideslinkwith

stores(telecenterunattendedmessagerecep_

tionsystem).

-Operatingflexibilitythatincludestheability

toswitchonthecomputerfromanexternal

location.

-Systemf()renablingthevariousdevicestobe

startedorstoppedfromanexternallocation
,

viathecomputer.

-Deviceparameterautomation
.

-Multiplecontrolusingclock -timers .

-lntervalcontrolusingclock -timers .

-lnterlockingwithvarioussensors(f()rsound
,

temperature,illumination,objects) .

-lnterlockingwithvoicesynthesizingandre -

cognltlondevices(atpresent ,connectionsare

stillunderdevelopment).

C・OutputFeatures

Outputsareon-lineandin-hnethroughout,

andthereisaback-upsystemforalloff-line

controls.Outputcontrolsextendtoallelectri-

calmeansofcommunicationusingtelephone

circuits.Thevoltagesinvolvedrangefromthe

veryhighdowntotheverylow,andcontrolof

ordinarycircuitsaswellasleasedlinesispossi-

ble.Inall,controlsextendtosome240typesof

inputandoutpuし

IIUtilizationFormats:SystemFor-

mationandProblems

ThesystemI'mnowdevelopingisakindor

privatetrialhouse,butifinfUtureitisgoingto

becomepartoftheordinaryhome
,itwill

probablybeofafairlyhighorder,andisof

interestasbeinganimageofthehomeofthe

future.

Todigressforamoment,therearecertain

norms,oracceptedcriteriafOrdoingthings
,

andbef()reonerealizesitthesenormshave

becomestandards.Unlessatsomepointsuch

criterlaaretoppled,wehavetogoonrelyingon

theoldwaysandformats.Theproblemisto

decidejustwhenthisistobedone .Itismy

hopethatthisElectronicoHousewilltopple

somethingsnowacceptedasnorms;whenthis

happens,thenwillthenexteraarrive .

Consideredonanoverallbasis,thisElec-

tronicHousecostsaveryconsiderablesumof

money,butifitisimplementedinstagesthe

amountsinvolvedwouldnotbeimpossible,by

anymeans・1'11explainthispointinoutlinein

thefollowingpages.

LSystemTeleVision

Withregardtotheuseoftelevision,two

lmagemodeshavetobeconsidered,stilland

moving(orstaticanddynamic) .

1)StillPictures

Stillpicturesareusedtoutilizeinformation .

Inthisregardalotofpublicityisbeinggivento

useofa)databasesystems,b)man-machine

systems,c)processingsystemsandd)com-

mUnlCatlOnSyStemS.

Asamonitorf()rtheCaptainssystem ,Iam
makingfulluseofthesystem'sdatabase .For

man-machinesystems,Igetalotofentertain-

mentfromanumberofTVgameswhichuse

controlkeyboards,etc.Asforaprocessing

system,Iusemytelephonetofeeddataintoa

smallbusinesscomputerlocatedinadistant
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oMcefbranalysisandtoprocessthehousehold

budget,withoutanyhumanintervention .The

communlcatlonsystemfunctionisfulfilledby

usingatelecenter(unmannedmessagereceiving

unit)tocommunicatewithotherpartiesandf()r

aUtOmatlCmeSSagetranSm1SSlOnS.

2)MoVingHctures

ConnecteduptomyTVsetareavideo

recorder,amotionanalyzerandahard-copy

prmter・Inordertohard-copyfromordinary

TVbroadcastsandthevideoplayback,aswell

asofstillimages,amemorycapabilityis

needed.1/Ointerfacingofthetwotypesof

videosignalsystemwasaproblem .Multiter-

minalsarenecessarytohandlethenumberof

outputsigrials,butitisobviouslyaskingtoo

muchtoexpecttofindtheseonordinaryTVs .

Andhard-copyingamovingimageisnotthe

sameashard-copyingastillone;thereare

problemsinvolvedinthehuehierarchydisplay,

suchastheneedformanymemories
,animage

freezeunit,ahighnumberofdisplaydots
,etc.

Needlesstosay,thecostofthedevicesfbrall

thisismuchhigherthanf()rstillpictures .

2.SystemTelephoneUtilization

1)DataBaseUtilization

Theindicationsarethatthenewspaperofthe

fUturewillbebroughtintothehomeviadata

transmittedthroughthetelephoneline ,dis-

playedontotheTVscreenandoutputashard
copy.Anapproximationofsuchasystemis

possibletodaybytakinghardcopiesofthedata

providedbytheCaptainssystem.Stillimage
applicationsoftenmentionedincludecooking

lnstructlons,housinginf()rmation,sportsnews,
airlineseatreservationinformationandstock

prlcesandperf()rmance.Technicallyspeaking,
thisisalljuststraightf()rwardextractionof

inf()rmationfromthedatabank;infact,a

muchmoreimportantpointconcernsmainte-

nanceofthe.databankfile.Thereforesuch

applicationsareonlylimitedbythesizeofthe

databank-thebiggerthedatabank ,themore

theapplications;butasfarashardwareis

concerned,allsystemsmustbeconsideredas

beingsimilar.

2)Telecenter

Usingatelephonetopunchindata,e.g.for

thehouseholdbudget,fbrprocessingbya

remotelylocatedcomputerposesnoproblems

asfarasbusinesspurposesgo,butf()rahome

theCPUwouldbetooexpensive .Thisisbe-

causeitwouldbeanon-linesystem,notlike

anin-linemicrocomputersysteminsideahome .

Usedatpresentisasimpleelectronicexchange

systemthathasbeenscaleddowntoahouse-

holdlevel.Whileitcanbecalledcheapfor

whatitis,itisstillveryexpensivef()rhomeuse .

However,itisasystemthatcanbeusedf()r

manythings.Forexample,itmeansyoudon't

havetospeciallypurchaseterminalstoenable

youtousethehometelephone;also,itallows

unmannedinterchangeofdatawithother

householdstobecarriedout.Thereforemess-

agescanbehandledeveninthemiddleofthe

nightand,unlikethecasewithfacsimiles,the

datafeedsdirectlyintothecomputer.

3)DataTransception

Asystemwhichusestelephonestotransmit

datacanbeusedf()rcommunicatingwithexter-

nalparties.Mysystemhassuchafeature .

Specifically,itmeans,f()rexample,thatyoucan

takeyourtime,intheevening,overthenext

day'smenu,accessingthenecessarydatainthe

databankandtapyourorderintoashoP ,
usingyourphone,andeveniftheshopis

alreadyclosedyourmessagewillbeprocessed

automaticallyandthegoodsdeliveredthef()1-

lowingday.Ortotakeanotherexample,inf()r-

matlonsenttoyourplaceofwork(asfroma

customer)willbedelivered,evenifyouhave

alreadygonehome.Asthisonlyrequiresthat

eachpartyhasaphone,itcanbesetupvery

cheaply,withtheonlythingneededbeinga
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centralizedcontroller.

Suchasystemisinaverysimilarposition

rightnowtothatoftheautomaticvending

machinesorcreditcardsorawhileago.Back

whenautomaticvenderswerenotinwideuse,a

fairamountofPReffortwasneededtopro-

motethem,andthesameistrueofcreditcards.

Thetelecenterhasanumberofpointsincom-

mon,suchasa)needf()ralotofinitialPRb)

theirwidespread,popularusew沮revolutionize

distributionpractices,c)theyaremeaningless

unlesslargenumbersofpeopleparticipatein

theiruse,andd)theyarecheapandsimpleto

use.Theimplicationsreachfarbeyondconfines

oftheElectronicHouse.

4)Systemlmplementation

Withregardtotheroleofthetelephonein

thesetting-upofthesystem,therearefiveareas

oftelephoneandcomputercontrol:control

signals,picturesignals,alphanumericdata

communications(digital),soundsignals,and

pushbuttonphonesignals.Forcontrolsignals,

thetelephoneisdirectlylinkedtooperatethe

computersystems,andforpicturesignalsitis

usedwiththeCaptainssystem.Foralphanu-

mericdatacommunications,thecomputerlink

isbyon-lineterminaLFors卯ndsignals,in

additiontotheusualtwentyorsotypesof

telephonefUnction,otherfunctionshavebeen

added,suchasautomatlcresponse,automatlc

recording,recordingwhileconversing,remote

listening,automaticmessageplaybackusing

radio,automaticsoundamplification,and

automaticmessageswitching.Withpush-

buttonphonesineachroomandaninternal

auto-interchangefunction,thesystemcanalso

beusedasaninterphone.Andfinally,the

pushbuttonphonesignalsareused,fbrsending

andreceivingorders,asdescribedabove,using

aninexpensivecontroller.

3.SoundEquipmentSystem

1)1nterfacing

Technicallyspeaking,thereisnothingdiMcult

aboutautomaticallytransferringsoundsignals

beingputoutbytheequipmentasdesired,

amongthevariousI/Odevices,ortheauto-

matictransferofsuchsoundstounltsmany

particularroomThisisattractingwidespread

interestbecauseoftheconvenienceitoffers.

However,aproblemisthatwhilemostorthe

system'scomponentdevicesareavailableon

themarket,manyofthemaredesignedfor

industrialapplications.Notgenerallyavailable

onthemarket,though,areconnectioncon-

trollersallowingthevariousdevicestobecon-

nectedupinanyrequiredcombinations,so

suchcontrollershavetobemadespecially.This コ
requireathoroughknowledgeofthesize,

powerrequirementsandratedperf()rmancesof

theaudiodeviceswhicharetobecoupledinto

thesystem.Specializedknowledgeofthein-

ternalwiringandinput/outputterminalsisalso

needed.Whiletelevisions,stereosandthelike

mayseemthesametoalayman,totheexpert

theyarecompletelydifferent.Hookingupall

theseintoanon-linesystemrequlresacon-

siderableamountofinter-deviceinterfacead-

justment。Also,linkingtheseuptotheroom

broadcastsystemsrequiressomethingcom-

pletelydifferentfromtheseparateproductson

themarket.Thisismoretrueinthecaseofonly

system,becauseinadditiontoprovidingthese

functionstelephoneandmicrophoneinputis

alsopossible.

2)MultipleSystemFormat

Multiple'componentsanddevicesenable

soundequipmenttobeusedextensivelyand

flexibly.Mysystemusesmultipledevices

throughout-cassettetapedecks,videocorders,

etc.Atthebeginning,peopleinvolvedinthis

laughedatme,sayingthatinthissense,mul-

tipleonlymeantbackup,andwastherefore

meaningless.Iconvencedthemaboutmyidea
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andthismethodwasfinallyimplementedfive

yearsago.Recentlynow,multiplecassette

tapedeckshavebeenappearingonthemarket

oneafteranother.

Multiplesoundandvideocassettedecks

offeranumberofadvantages,bigonesbeing

deck-to-deckformatconversionsandediting

capability;orifoneisusedasthemainunitand

theotherasthesub,recordingscanbemixedin

withamikeonthesubandthenfedintothe

main;duringreplacementthereisnoidle-time;

and,ofcourse,itsausefulmeasureagainstloss

ofsystemcapabilitycausedbybreakdowns.

3)AllFunctions

InthesystemIamdeveloping,soundequip-

mentincludesrecord-players,TV,stereo(in-

cludingFM,shortandmediumwave),and

cassette,videoandopen-reeltape.Thesystem

sllowsswitchovertoanyofthesecomponents

aswellasrecordingandmixing.Telephone

input/outputisalsopossible,plusmikemixing,

anddistributiontoeachroom.

Whileaudiocomponentsareunifunctional,a

numberofcompositeformatsarebeingexhi-

bitedasthesystemsofthefuture,buttheyonly

offerapartofthefunctionspossessedbymy

system.Thereasonisthattheyareonlyman-

ufacturesproducts,andnotsystemsinthe

broadsenseoftheword.Nomatterhowmuch

e缶)rttheparticulardepartmentoftheen-

terpriseconcernedexpends,theyareun-

aboidablylimitedbythis.

Itwasreallythroughmyworkasthechair-

manoftheTermina十Technologysub-

committeeoftheElectronicMachineIndustry

Association'scomputertechnologycommittee

thatIwasabletogainknowledgeaboutawide

rangeofterminaldeviceandtoarrangethese

togethertoproducethisElectronicHouse.

Ithinkyoピllreadilyunderstandthatforthe

liberaluseofamplifiersandjunctions,con-

siderableamountsofwiringhavebeenin-

stalled,morethanisactuallyneeded.With

regardtoaudiodevices,themostdi缶cultthing

wasselectingthemostsuitablefUnctionsand

typesf()rcombiningintotheoverallsystem.In

theend,productsfromnearlyallthemanufac-

turerswereincludedinthesystem,whichreally

goestoshowthateachmaker'sproductshave

theirownparticularfeatures.

4.WaterandGasSystems

1)Water

Thekitchensystemalonehasovertenwater

taps.Someofthesesupplyacidicwater(good

forlawbloodpressure)andothersalkaline

waterissterilizedandfiltered.Thetapsalso

havedifferentflowrates(strong,weak)and

supplywater6fdifferenttemperaturs(cold,

warm,hot).

Eachappliancerequiringwater(dishwasher,

washingmachine,refrigerator,etc.)hasitsown

separateautomaticsupply,andtheclothes

drier,microwaveoven,etc.areservedbyauto-

maticdrainagesystems.Whentheotherauto-

maticwatersupplysystemssuchasthatfOrthe

bathtubarealsoincluded,thetotalnumberof

watercontrolsystemsbecomesconsiderable.

Inparticular,sinceparallelhot-waterand

electricalsystemsareusedf()rairconditioning,

waterpressurecontrolisindispensable.Also,

asfloorheatingandordinary-typeheatingare

combinedaccordingtothecircumstances,a

computerisusedfOrcontrollingtheautomatic

hotwatercirculation.Eventhepumpsare

centrallycontrolled.

Inconnectionwithwatercontrol,itwillbe

necessarytogivetheutmoatattentiontowater-

proofingsoastoprecludedamagefromwater

leakageetc.

2)Gas

Amongthevariousgasappliances,those

usedinthebathroomrequirethegreatestatten-

tion.Considerationmustbegiventoalltypes

ofsafetypreservationandnuisanceprevention

facilitiesinconnectionwithelectricalshorting,
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gasleakage,sparkingofcontroldevices,

waterproofing,nolsepreventlon,statlcnolse

generation,heatinsulationetc・Controlof

waterpressure,electricalvoltageandgas

pressureisespeciallytroublesomesincethese

areaffectedbyaverycomplexcombinationof

factorsincludingthesituationatotherindoor

andoutdooroutletsaswellwinddirection,

locationoftheoutletandtheangleofincident

sunlight.Inconnectionwiththebath,for

example,ifwaterlevel,rewarmingandtem-

peraturearealltobecontrolledautomatically

itisessentialtotakethesefactorsintocon-

sideration.Thisiseventruerifsoundequip-

ment,ventilationfansandVariousotherde-

vicesarealsotobeinstalledinthebathroom.It

furthergoeswithoutsayingthatverydetailed

considerationmustbegiventothemixingof

hotandcoldwater.

Atanyrate,thebathroomdiffersfromthe

otherroomsinthatnoteventhesmallestmis-

takecanbetolerated.Asacountermeasure

againstpossiblecomputermalfunction,the

presentsystemgivesmaximumattentionto丘re

prevention,ventilationandnumerousother

safetymeasures.Thecostofbuildingthebath-

roomiscorrespondinglyhigh,overtwenty

timestheusualamount.Thisisnotonlybeca-

useofthemoneyrequiredf()rthecontrol

facilitiesandalsobecauseofthemorethan

adequateinvestmentinsafetyequipmentrequ-

iredtoobtaintheapProvaloftheothcials

concerned.Evenwithsuchelaborateprec-

autions,however,itwillstillbenecessaryfbr

theusertooperatethesystemwithcare.Bath-

roomautomationmustbeapproachedvery

cautiously.

Wheregasisused,itsapplicationwillnotbe

limitedtothebathroombutwillextendtothe

airconditioningandhot-watersystemsandto

othergasapPliancesthroughoutthehouse・

Varioustypesofcontrolsarerequiredfor

everythingfromthepilotbumerstotheauto-

maticburnerlightingsystem.Becauseofthe

possibleneedf()rrepair,therefore,itisimpor-

tanttoarrangethecontrolpanelsforeachor

theseseriallyinaccordancewiththecontrol

rou、eandtoclearlyindicatethepointstobe

givenfirstprioritywhensomethinggoeswrong・

Inthissystem,anexclusivegascontroldeviceis

closelyintegratedwiththecentralcontrolunit

andan・inddividualprocessingdeviceisfUrther

providedateachgasapplianceＬnaddition,the

controlsystemofeachgasapPlianceiscon-

nectedtocontro"erminalsprovidedinterally.

Thesecontrolsarenotjustpiecesofgadgetry

dreamedupbymicrocomputerbuffs.Eachwas

installedbyanauthorizedspecialistafterithad

beenapprovedbytheoMcialsconcerned.Un-

dernocircumstancesshouldanamateurtinker

withanyofthesepractical,sophisticatedde-

vicesandsystems.Thisismentionedsincethe

microcomputerboomhasblurredthedistrinc-

tionbetweenhobbysystemsandpracticalsys-

tems.Therehaveevenbeencasesinwhich

complaintsweremadeaboutnoiseinterference

causedbysomeoneuslngatoytransmlttenna

practicalsystem.

5.ElectricalAppliances

1)LightingControl

Inlightingcontrol,itisnecessarytotakeinto

accountilluminationcontrol,linecurrentcon-

troletc.Anyattempttogebeyondsimple,

centralizedcomputercontrolandintocomplex

controlsystemsinvolvingcomplicatedin-

teraCtiOnSamOngVariOUSSenSOrS,mUlti二

switchesandthecomputeris,however,nlns

intoproblemsduetothelimitationsofcur-

rentlyavailableequipment.

Variousmeasureshave,ofcourse,beende-

visedtocopewiththeseproblems,someof

whichwerequiteunexpectedandrelatedtothe

moreinterestingaspectsofthesystem.For

example,thedifferencebetweenincondescent

andfluorescentlighting,two-periodswitches,

three-pointswitchesandanaloglumination

controlallpresentedsnagswherenonehad
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beenexpected.

Moreinterestingthanilluminationcontrol

itselfarethecauseswhichmakecontrolne-

cessary.Thepresentsystemisabletocopewith

anykindofsituationsinceitisresponsivetoa

varietyofinterrelatedfactorsthatincludenot

onlywiredcontrolbutalsosoundandwireless

controlaswellasillumination,themovement

ofpersonsorobjects,warmth,etc.

Probablythebiggestheadachesincon-

nectionwithlightingarewheretoputthe

controlpanels,howtorunthewiresfbrin-

terconnectingthepanels,howtodealwiththe

intermediateswitchproblemhowtokeepthe

needf()rnumerousswitchesfromovercom.

plicatingthesignallinesystem,howtomin-

imizetherequireddiameterofthelinepipes

andhowtopreventinterferencebetweensignal

lines。Thelistmightbecontinuedtoincludethe

problemofspacevs.illumination,location,

ceilingreinf()rcement,theelectricalsystem,the

qualityofthecablelines,andmany,many

others.Thosementionedhereareonlythetip

oftheiceberg.

Inallcases,whatisimportantistotakethese

problemsintoconsiderationatthetimethe

buildingisbeingconstructed.Andfbrthis,itis

essentialtohaveagoodthree-dimensionalcon-

ceptofwhatisrequired.

Mysystemencompassestheconstruction

stageandtakestheseproblemsintofullac-

count.Whencompleted,thehousedoesnot

appearataglancetobedifferentfromany

other.Thisisbecausethewiringetc.isnot

exposedtoview.Anessentialfeatureofahouse

systemisthatitbefullyintegratedwiththe

houseitself.A``system"thathasitswiresetc.

exposedjustfbrshowcannotreallybecalleda

systematall.

2)ControlofelectriccookingapPliances

Electriccookers,toasters,hotplatesetc.are

designedtobemovedaboutandtheref()remust

beInadecontrollablewhereverused.Insome

cases,anumberofsuchcookingappliancesare

usedsimultaneously;inothers;theiroperation

mayhavetobecontrolledserially .Inaddition

todevicesf()rautomaticpowersourceswit-

chover,automaticheating,automaticshut-off

etc.,theseappliancesalso,ofcourse,requi「e

auxiliarysafetydevices.

Withsmallappliancesofthistypethereisa

tendencytoignorethepowersourcerequire-

ments.Asaresult,thereisatendencytouse

lineswithpowerratingsthataretoosmall,

whichmayleadtofiresorblownfuses,ortouse

lineswithexcessivelylargeratings,whichisapt

topushbasicmonthlychargessohighasto

makethesysteminpracticaLUnlesstheop-

timumcombinationoflinesintermsofrating,

purposeandtimeisobtained,thesystemmay

wellbecomeasystemonlyinname.Thisisone

ofthemostdiMcultpointsinrealizingapracti-

calsystem.

3)AirConditioningControl

Althoughaircoolingandheatingdevices

havebuilt-inautomaticregulators,theseare

notcapableofprovidingtrulysystematictem-

peraturecontroLTheregulationtheyprovide

canbestbecalledsimpleauto-control.

Asairconditioningdevicesuseavarietyof

energysources,itisnecessarytoemployan

integratedcontrolsystemencompassingthe

electricpowersupPly,gas,water,pumpsand

fans.Especially,inviewofthefactthata

varietyofelectricpowersourcesisrequired,a

gooddealofthoughtordinarilygoesintoob-

tainingthebestcombinationofthese.Whena

largecapacitypowersourceisused,itbecomes

particularlyimportanttoimplementvarious

safetymeasuresf()rpreventingdamageshould

thesystemhappentorunoutofcontrol.The

ideaofcarryingoutvariouskindsofcontrolby

computerisfine,butitshouldberemerpbered

thatinthecaseofageneralpurposeunitthe

switchingprocedurebecomesquitecom-

plicated,andforthisreasonitisimportantto
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provideautomaticlockinginthecaseofa

mlsoperatlon・

6.Curtains,Doors,AirConditioningSys-

tem

Motor-drivensystemsareusedforthecur-

tainsanddoors.

Theoperationofthesesystemsisnaturally

closelyrelatedtothenumberofdaylighthours,

themovementofthehouseoccupantsand

whetherthelightsareonoroff.Differently,

fromthelighting,thecurtainscannotbecon-

trolledeffectivelybyasimpleon-offsystem

sincethereisalsoadirectionalfactorinvolved.

Moreover,thereareproblemsofatotallyar-

chitecturalnaturesuchastheoptimumcurtain

drawingspeedandtheneedtoconsiderthe

amountofcurtainfriction.Further,sinceitis

necessarytoconsiderbothapPearanceand

function,whatisneededisnotasystemex-

clusivelyforthecurtains(liketheautomatic

systemsusedintheaters),butasystemthatcan

beusedanywhere,anytime;onethatissimple

enoughf()rhomeuseandthathasgoodcom-

patibilitywiththeotherautomaticfacilities.It

isbynomeanseasytosatisfyalltheserequire-

ments.

Still,thepresentsystemgoesfartowards

meetingtheseneeds.Unfortunately,however,

thegeneralreactiontothesystemisusually

simplysurprisethatthecurtainsmovebythem-

selves,anditisdiMculttogainapPreciationfbr

thenumerousotherfeaturesthathavebeen

incorporated.Thesystemmakesitpossibleto

drawthecurtainstoanypositionregardlessof

wheretheyareputupandistheref()recapable

gfwideapPlication.

2)Aircontrolandconditioningiscarriedout

byventilatingfans,aircleaners,iongenerators

(bothofthetypebuiltintoblanketsandofthe

typef{)rtreatingaironly),humidifiers,

dehumidifiers,etc.Theseregulatetheairtem-

perature,humidityandionconcentrationto

・levelsthatmaynotbeabsolutelyperfectbut

whichareveryclosetooptimumconditions

rromahygienicstandpoint.

Thecontrolofthesedevicescanbecarried

outbycomputersothateachremainsinoper.

ationf()rapredeterminedperiodoftime。Itis,

ofcourse,necessarytotimetheoperationor

eachdevicetomatchconcurrentactivities.As

theoperationtimeislimitedtotheminimum

required,thesystemisenergye伍cient.

IIIConclusion

1.DevelopmentEconomics

UptothispointIhavedescribedthedeviceS

andhowtheyareformedintothesystem,the

problemsinvolved,focusingmainlyontheout-

putsystem,andsomeoftheapplications.In

addition,though,thereare,amongtheaudio

devices,TVswithaworld-widereceptioncap-

ability,fiveultra-sensitiveantennaclustersfbr

theseTVs,automaticallyorientingdirectional

antennas,ultrasonicobjectdetectors,infrared

o句ectdetectors,automaticindoorradiomess-

ageunits,automaticoutdoorradiomessage

units,mikemixers,etc.-allhigh-perf()rmance

equipment,system-integratedandconnected

uptothecomputer.Thisisanimportantpoint.

Also,nearlyallweredesignedfbrindustrial

use.Therearealsosaunacleanersandwater

purifiers(notincludedonthelist)foragrand

totalofsome240typesofinput/outputdevices

coupledtogether,andputintoactualoper-

ation.Suitablepowersourceswereprovided

bef()rehand.Animportantpointisthatback-

upcircuitswerealsoprovided.Forthesesys-

temsmorethoughtisneededf()rvariousmeas-

urest6guardagainstexceptionalcases,丘reand

misoperation,thanonsurfaceaspects.Helping

inthesystemdesignwerefactorydevelopment

engineersspecializingincomputers,con-

trollers,motors,soundequipment,TVs,wired

systems,radiosystems,civilengineering,con-

struction(designandearthworks),andutility

companies(gas,electricityandwater).Thecon-

structionengineerswerealsodrawnfroma
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widerangeofspecializations.Thedeviceswere

usedascomponentsratherthanproducts
,and

astheyhadtobeconnectedtogether,engineers

ofthevariousmakersconcernedwereinvolved

intherelatedconsultations.Itwastrulyalarge-

scaleproject,involvingmorethan200people.

Imyselfoversawthedesign,development

andconstructionofthissystem,andallofthe

bundingplans(three-dimensionalandtwo-

dimensional),wiringPlans,pipingPlans,elec-

tricalcapacitycalculationsheets,designdraw-

ingsfbrtheconcealingfurnitureandthedevice

enclosures,controllerwiringdiagrams,selec-

tionofterminaldevicesandinternalcontrol

elementswereoriginal,preparedjustf()rthls

purpose;thesewerecheckedanddouble-

checkedingreatdetail,withextensivecon-

sultationsbeingconducted.

NearlyeverydayIwenttotheconstruction

site(whichisquitenear,diagonallyacrossfrom

thiscompany'so伍ce),checkingthingsatevery

stage,fromtheplacingofthereinf()rcedcon-

cretetothe且nalcompletion.Forallwho

participatedinthepr()ject,itwas,ofcourse,

theirfirstexperienceofsughasystem,and

manymistakesweremade,includingsomeby

peoplefrommajorcorporations,butintheend

everythingsomehowsettledintoplace.

Onsite,therewererepeatedmodifications

whentheinitialplansandtheactualtechnology

didn'tmatch;righttothelast,inanefforttoget

evergreaterpotential,newdeviceswerebeing

incorporated;dayswereconsumedinpersuad-

ingPeopleaboutvariouspoints,andsoon,

untilcompletion.Evenwhenthesewereover-

come,therewereproblemsofthefinalcosts

(climbinghigher),problems,offire-prevention,

problemsofcompensationshouldanythinggo

wrong.Completionfirstbecamepossiblewhen

IassumedfUllresponsibility,withthefactthat

I,wasthedeveloperandwouldbetheuser

settlingthings.

2.TowardstheNextStep

Workstartedonthissystemfiveyearsago,・

anditwascompletedthreeyearsago;inprove-

Inentshavebeenmadeconstantlysincethen

andtheequipmenthasbeenbroughtcom-

pletelyup-to-date.However,therehavebeena

numberofproblems,suchasrelatingtothe

numberofyearsthedevicescanstandupto

use,thebalanceamongthedevices,thegap

betweendevicecapabilityandutilization,the

overheatingofmotors,switchproblems,etc.

However,atthisstage,whereIhavemastered

it,itisfUllycapableofbeingmass-produced

andpracticallyapPlied.Voicerecognitionand

synthesizingunitsaretobeaddedsoon,which

willcompletethisfirststep.

Thereareanumberofspecificplansf()rthe

nextstep,suchasautomaticvariationsto

matchanindividualssituations,linksrelating

todistributivefunctions,energy-saving,assis-

tancef()reverydaytasks,andnight-meals,

robots,withhouseoperations,andweather

conditions.Whileastartisplannedf()rthenear

fUture,nocompletionschedulehasbeenfixed.

Thistypeofsystemrequiresanoverallsys-

temmanager.Justpilingupindividualtechno-

logiesdoesnotresultinasystem.Ithinka

slightlydifferenttypeofsystemconceptisa

necessity.Idoofcoursethinkthatdoingitin

partsenablesittobecarriedoutquitecheaply,

andthemakerswhoparticipatedinthispr()ject

haveincorporatedsuchindividualsystemtech-

nologies.

Butwhatevertheway,itisafUll.scalesystem'

thatistobebuilt,andwhatisinvolvedisnot

the.sameaswhenmakingasingledevice,sothe

mostimportantthingswillbetokeepinmind

after-serviceandtheuser'ssituation(capability

etc.),toavoidanyunduehastiness.
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NewsinBrief

GovernmentandlnformationOrganizations

SEPTEMBER1980

TheMinistryofPostsandTelecom-

m皿ications(MPT)formallyannouncedonthe

26ththatthedevelopmentalworkontheCCIS

two-wayvideoinf()rmationsysteminuseonan

experimentalbasisinTamaNewTown,Tokyo,

w川becompletedbytheendofOctober.The

Ministryplayedthecentralroleinthedevelop-

mentandtestingofthesystem.

ThecityofHino,Tokyo,proposed,in

September'sordinarymeetingofthecitycoun-

cilwhichopenedonthel2th,toestablish

regulationswithregardtothemanagementof

thecity'scomputersysteminordertoprotect

itscitiZensagainstinvasionsofprivacy.

OCTOBER1980

NipponTelegraphandTelephonePublicCor-

poration(NTT)hasdecidedtoenterintoa

long-termagreementwithIBM(U.S.)forthe

purchaseofcomputerperipheraldevicesona

continuingbasis.

MPTdecidedonthe13thtoestablisha

discussiongroupaspartofitseffortstofor-

m .ulateatelecommunicationspolicy.The

group,whichwillbemadeupmainlyofrepre-

sentativesofvariousfieldsintheprivatesector,

willserveasaprivateadvisorycounciltothe

MinisterofPostsandTelecommunications.

MinistryofInternationa}TradeandIndustry

(Mm)onthe23rd,decidedonthecontentsof

its"OutlookandProblemsregardingIn-

dustrialStructureinthel980's"whichisto

dealwiththeproblemofwhatkindofin-

dustrialstructureJapanshouldaimforduring

thisdecade.

NOVEMBER1980

TheSoftwareIndustryAssociationplansto

sendtwoexecutivelevelmembersofitstechni-

calcommitteetotheU.K.betweenthe19thand

30thofNovemberinamovetowardsmate-

rializingPlanspendingfbrthreeyearstoset

upanAnglo-Japanesesoftwarejoint-venture

withCSA,Britishinf()rmationprocessingser-

VICeaSSOCIatlOn.

NTTonthegthfiledanapplicationwith

MPTforpermissiontomarketthe"Datate-

lephone,"apush-buttonphonecapableof

displayingthenumberbeingcalled,aswellas

ofstoringanumberandcallingitback.

MPTonthe17thannounceditsplanstoset

uparesearchgroupniadeupofexpertsfrom

theprivatesectorandMinistryo缶cials.The

group'spurposewillbetoevaluatetheCaptain

Systemandpresentopinionsonplansf()rpuレ

tingthesystemintopracticaluse.
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MPTandNTThavedecidedtobegincom-

mercialoperationoftheCaptainSystemstart-

inginl982.TheCaptainSystemhasbeen

undertestoperationinsomeofTokyo's23

wardssincelastDecember.

IndustrialStructureCouncilopenedgeneral

andsubgroupmeetingsonthe28thatwhicha

reportonproblemsandprospectsconcerning

Japan'sindustrialstructureduringthe1980's

wasapprovedforsubmissiontoMr.Tanaka,

MinisterofInternationalTradeandIndustry.

ComputerSystems

OCTOBER1980

Fujitsurecentlyconcludednegotiationsfor

anagreementwithTheTientsinScientificCom-

mittee(Tientsin,China)f()rthejointdevelop-

mentofaChineselanguageinf()rmationsys-

tem,Theagreementwillbesignedattheendof

October.

Hitachionthe23rdannounceditsbusiness

resultsforthefirsthalfof1980(April-

September).Sales,at¥977.6billion,exceeded

thosef()rthesameperiodin1979.

Fujitsuonthe27thannounceditsbusiness

resultsfOrthefirsthalfof1980.Salesfbrthe

firsthalfof1980were¥274billionandboth

salesandprofitswerehigherthanf()rthesame

periodin1979.

NipPonUnivac,inordertofirmupitsposi-

tioninoMceautomation,aprojectedgrowth

industryfbrthe1980's,hasdecidedtoadopta

policyofcooperationintheOAfieldwithits
newsubsidiary,SperryUnivac,aswellaswith

twoothercompaniesithastiedupwith,Oki

ElectricIndustryCo.andMitsubishiElectric.

NEConthe28thannounceditsbusiness

resultsfbrthefirsthalfofl980.Salesroseto

¥408billion.Profitswerealsohigher.

ToshibaannouncedonNovemberllthat,in

accordancewiththecompany'splanforvig-

orousexpansionofOAoperations,itwillex-

panditso伍ceautomationoperationsplaning

oMce.AgeneralsectionforOAoperationswill

alsobesetup.

NCRJapanhasrecentlycompletedthede-

velopment,aJapaneselanguagedataprocess-

ingsystem,asuccessachievedbyaprqjectteam

organizedjointlybyNCR(Japan)andits

parentcompanyNCR(U.S.).

Fujitsurecentlybeganmarketingtwonewly

developedseriesintheMB8850MOS4-bit

one-chipmicrocomputerfamily.Theyarethe

MB8850AseriesandtheMB8850Lseries.

PrimeComputer(U.S.)hasdecidedtolaunch』

afu11-scalecompaigntoadvanceintotheJap-

anesemarket.Presently,thecompanyiscon-

sideringtheestablishmentofaJapanesesub-

sidiaryunderthenameofPrimeComputer

Japan.'

Hitachiplanstoinvest¥60billioninR&D

duringitslasthalf-yearperiod.Togetherwith

the¥50billionf()rR&Dinvestedinthefirst

half,thetotalf()rtheyearwillcometo三 恒10

billion.

DEC(Japanbranch)announcedthatinNo-

vemberitwilllaunchavigorouscompaignto
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expandsalesofitsVAX-ll/750,asimplfied

versionofthesuperminicomputerVAX-

11/780series.Thecompany'saimistoestablish

leadershipinthe32-bitmachinemarket.

Thefivedomesticcomputermanufacturers

haveallannouncedtheirbusinessresultsfbr

thefirsthalfof1980andallhadagoodhalf-

year,showingsubstantialgrowthintheir

computer-relateddivisions.

NOVEMBER1980

OkiElectricIndustryCo.onthe31stan-

nounceditsbusinessresultsforthefirsthalf-

yearperiod.Salescameto¥92billion.

DEC(Japanbranch)announcedonthe5th

thatitwillbeginmarketingitsVAX-ll/75032-

bitsuperminicomputer.

SoftwareandComputerServices

'

municationssatellite.

OCTOBER1980

Computerv輌sion(U.S.)announcedonthe2nd

that,inordertostrengthenitssalesstrategyin

theJapaneseaswellasotherAsianmarkets,it

hasestablishedanewcompanyinJapan,Com-

putervisionAsia,Ltd.Operationswillbeginin

mid-October.

Maruzen,sMARUNETinformationretri-

evalsystem,aserivceoperatedunderatie-up

withLockeedoftheU.S.,isenjoyingincreasing

popularity.Customersareusingthesystem
closetoeighttimesasmanyhoursnowasthey

didatthistimelastyear.

NACCSwilluseacomputerforthegeneral

supervisionofcustomsclearanceofincoming

cargoattheOsakaInternationalAirport.An

aircargoclearancedataprocessingsystemhas

alreadybeeninstalledandoperationwillstart

onNovemberllth.

NOVEMBER1980

NTThasbegunworkonthedevelopmentof

ateleconferencingsystem,utilizingacom－
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ITTWorldCommunicationsannouncedthat

itwilltieupitsUniversalDataTransferService

withKDD'sInternationalComputerAccess

Service.

TorontoUniversitywmsignanagreement

withMaruzenonthe20thinToronto,under

whichtheuniversityistoprovideMaruzen

withitsautomatedlibrarysystemservices.

JapanInformationService,Ltd.willenter

intoajointventurewithComshare(U.S.)with

theaimofsettingupaninternationalnetwork

serVlce,

December1980

HitachiSoftwareEngineeringwillbeginmar-

ketingtheintegratedbusinessinf()rmationsys-

temofSASInstituteintheU.S.fromDe-

cember,

Maruzenwill,fromthebeginningofl981,

expanditsDIALOGsystemthroughthead-

ditionofMEDLINE,adocumentaryinf()r-

mationsystemin.themedicalfield.
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