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FromtheEditor

Thel970ssawashiftfrombatchprocessing

toonlineprocessing.Thatis,asweentered

the'70s,wewitnessed,inJapanaselsewhere,

也erapiddiffusionofcenロalizedprocessing,

especiallyamonglargecompanies,through

也econnectionofregionallydistributedter-

minalstoalargehostcomputerlocatedin也e

center.Atthattimeterminalsweremere

input/outputdevices.Later,terminalscame

tohavesomecapabilitiesofthe蝕ownasa

resUltoftechnologicalinnova口ons.And血e

growinguseofdis垣butedpr㏄essingsystems

bybusinesseswasobservedinJapan,asinthe

UnitedStatesandE.urope.Butmostofthe

instancesofdisロributedprocessinginthis

countryhavebeenofwhatiscalledthehier-

archicaltypeinwhichthewholesystemis

managedbythecen口alhostcomputer.We

seefewcasesofthehorizontaltypeofdistri-

bution,whichiscommonintheUnitedStates

andEurope.Theprimaryreasonforthis

differenceliesinthedifferencesinorganiza-

tionalstructurebetweenJapanesebusinesses,

inclu(tingcitybanks,andtheircounterpartSin

Westernindustrialcounnies.In由osedays,

theteminalsinstalledindistributedbusiness

baseswerereferredtoas``intelligenttermi-

nals."Theword``intelligent"essentially

meanstohaveintelligenceon血eabilityto

unders伽d.Buttheintelligentterminalsof

血osedayshadonly丘ont-endprocessingor

s伽d-aloneprocessingcapabili直es.Theydid

nothaveanyintelligenceintheロuesenseof

theword.Computerpeopleprefertouse

colorfultermslikethese,andJapanesecom-

puterpeoplealsousethistermasitis,writing

itinKatakanathewayitispronounced,instead

oftranslatingitintoJapanese.Butsuchaterm

tendstobemisunderstoodunleSsitisclearly

definedinadvance.Later,theworkstation

wasdeveloped.Buttheworkstationisessen-

tiallyanextendedformoftheterininal.In

otherwords,theworkstationisaf皿ctionally

moreadvancedformoftheintelligenttermi-

nal.Theworkstationcanberegardedasakind

ofterminaldesignedtomeettheuser'sneeds

asmuchaspossible.Ce血nly,workstations

wereintendedprimarilyfbrsophisticated

scien丘ficandtechnicalprocessingsuchas

CAD,CAMandCAEinthebeginning.That

iswhytheyfeaturedavarietyofadditional

facilities.Today,however,workstationsare

comingtobeusedinmanyo也erfield ,s,1i1(e

businessadministrationandfinance.These

workstationsarecall6(1``officeworkstations"

asoPPosedtotheengin㏄ringworkstations,

thatareusedfortechnologicalpu叩oses.More

recendywehaveseentheadventofsuper-

workstations.Thesearevirtually血esameas

generalpurposecomputers,orrather,they

maybeconsideredtobecomputersthathave

agreatlyimprovedhumaninterface.

Computershavebeenbecomingsmallerin

siZeandhigherinperformance.Nowevena

Personalcomputerisaspowe㎡ulasalarge
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computerofold.Thistrendtowarddown・

sizingisexp㏄tedtocontinue.Furthermore,

血eadvancesinthecommunicationfacilities

ofPCsaremakingthemfullyserviceableas

terminalsindistributedpr㏄essing.These

developmentsindicate也atPCsaremoving

tOward血eteminalssideawayfromcompu-

terside.Inthemeantime,terminalsarebe-

comingmoreandmorelikecomputersasa

resultofimprovementSincapability.

Systemintegration(SI)andstrategicinforrna-

tionsystem(SIS)arekeyissuesinenduser

computingthesedays.ThetrendStoward

globalizationandnetworkingamongbusi-

nessesareincreasingtheneedforopensys-

tems.Materializingopensystemsisanim-

POrtantgovernmentpolicyinJapan,too.In

thissense,muchisexpectedofworkstations.

Buttherearestillsomeissuesyettobead-

dressed,suchasstandardizationandsecurity.

Todaywehaveminicomputers,officecom-

putersandpersonalcomputersaswellasvery

smalllow-endcomputers,whichareclassified

asgeneralplpposecomputersinJapan.Be-

sidesthese,wehaveengin㏄ 亘ngworkstations

andofficeworkstations.Eachofthesema-

chinesisdefinedinsomewayorothei.Butit

isnotpOssibletomaketheirbo皿dariesclear.

Usersneednotbetooconsciousofthedefi-

nitionsoftherespectivemachines,because

theyarepartlychosenaspartofthemanufac-

turers'marketingstrategy.

Here,wewillprovidefeaturearticleson

workstationconditionsin∫apan.Thiseditor

expressesgratitudetothosepersonswhoex-

tendedustheircooperation.Wewillbevery

hapPyifthefeaturearticlesprovehelpfulto

thereaders.

YujiYamadori

Director

Research&InternationalAffairs
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CurrentStatusQfWorkstationsinJapan

JiroIimura

ManagingDirector

OmronCorporation

1.Background

Withthedevelopmentoftodaプsadvanced

informationsociety,thecostofinformation

pr㏄essing(也etotalcostofpurchasingthe

informationhandlingequipmentplusthe

personnelexpensesincurredininformation

input)hasbeenincreasinggreatlyveryrapidly.

Moreover,asharpincreaseintheamount

beingspentforinformationprocessingisevi-

dentingeneralindustries,otherthanbroad-

casting,telecommunications,etc.,ofthein-

formationindustry.Itisnoexaggerationto

saythat,foranenterprise,themostimportant

strategicSteptodayistoarmitselfwithin-

formation.

Atfirst,anenterpriseuseditscomputerpri-

marilytocentrallycontrolandanalyzedata.

Theideawastousethecomputenoautomate

datahandlingfbradministration,salesman-

agement,andotherrelatedactivities.This

waswhatshapedthecentrallycontrolled

system,whichmainlyusedageneral-purpose

computerwithonlineterminalsoperatingas

inletsfordatacollectionconnectedtoit.Such

asystem,however,requ丘esboth直meand

energyfordatacollec丘onandisnotaspeedy

decision-makingtoolfbranenduser.Since

datawasco11㏄tedandprocessedatoneplace

inthissystem,therewasnodistinctionbetWeen

dataneededimmediatelyanddataforwhicha

usercouldwaitafewdays.Thisledtothe

conceptof"distributedprocessing　 ofdatain

asystemclosetotheenduser.

Introducinglargegeneral-purposesystems

callsforasubstantiallylargeinvestment,an(1

theycannotberunwithoutthemaker'ssup-

port.Packagesoftwareforthesecomputersis

expensive.Inaddi口on,itisnoteasyfbran

enterprisetodevelopapplicationsoftware

gearedtoitsownactivities,soithastorelyon

themakerorasystemdeveloperforitssoft-

wareneeds.Installingasystemofthistype

Iiesoutsidethereachofsmall-to-medium

companies.Ontheotherhand,however,a

downsizingPhenomenonisperceivednowin

thecomputerworld:newunits,comingupin

quicksuccession,arecompactandinexpensive

andinnowayinferiortotheIargemachines.

Sidebysidewiththeadvancesindistributed

pr㏄essinganddownsizing,attentionofthe

computercirclesallovertheworldseemsto

beconcentratingonworkstations(WS),a

prOductreplacinggeneral-purposecomputers,

minicomputers,andofficecomputers.

WorkstationsaresimilarinapPearanceto

Personalcomputersasfarasthesizeiscon-

cemed,butcomparefunctionallywithgen-

era1-purPoseequipment.Inad(lition,theyare

moderatelypriced.Themostattractivefea-

tureofaworkstation,therefore,isitshigh

cost-effectiveness.
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Works励ons-inp田dcular,engineering

works伍Uons(EWS)whichareusedinre-

searchanddevelopmemacUvities-useUNIX

asthe口standardoperatingsystem(OS).

Stan《1ardizedoperatingsystemsmakeitrela-

Uvelyeasyfbranentelprisetomodifyapro-

gramthatithasdevelopedan(Hransplantitin

machinesofothermakers.Thisisverycon-

venientforbothusersandapPlica直ondevel-

opers・

Finally,thefactthatworkStationsaredrawing

somuchattentionmaybeattributedtotheir

excellentoperatingenvironment.Useof

workstationspresupposesthatofnetworks.

Thismakesitpossibletointerconnect

workstationsorusethemasterminalscon-

n㏄tedtolargemachines.Also,evenby

themselvesworkstationsarecapableofahigh

levelofpr㏄essingwhichiswhytheyhelpin

creatingnetworksofvariousconfigurations.

Initially,workstationsfbundwideuseinre-

searchanddevelopmentbecauseof也eirhigh

competenceinhandlingscientifican(1engi-

neeringcalculations.However,sinCethen

theyarebeingusedinotherareasalso,suchas

manufacturing,administration,orfinancial

dataprocessing.Indeed,血e1ぽendsin也ese

areasserveasakeyfactorinestimatingthe

marketfor血eworkstationindustry.

yearsinceitSstart-focusedonananalysisof

thegapbetweenthemakers'technicaltrend

andtrendseenamongusersinworkstation

applications.Themakerstargetedatotalof45

enterprisesselectedbyJEIDA,Outofthese,

23responded,representing30models.For

thesurveyonusers,thecommitteemailedits

questionnaireto3,000addressespickedran・

domlyfroManannualpublicreporton

workstationusers.Responsescamefrom354

0rganizationscovering642models.Here,we

willtakeuppartofthesurveyreportbasedon

血eseresponses.

2.1ResultSofthesurveyofmakers

The23ente耳)rises血atrespondedtothissurvey

andthe30machinesrepresentedbythemare

listedinTable1.Asthetableshows,office

workstations(OWS)to田ledllmodels,en-

gineeringworkstations(EWS)totaled18

models,andworkstadonmodelsぐWS)ofother

typestotaledoneonly.

2.1.1De∬nitionofworkstations

Figuresland2detailthe ,resultsofasurveyon

theessentialhardwareandsoftwareconditions

thatdistinguishaworkstation.Theobjectof

thissurveywastodeterminehowtherespec－

直vemakersdefinedtheirterm,　 workstadon."

2.TechnicalTrends

Since1986,也eJapaneselanguageprocessing

sp㏄ialistcommitt㏄(headedbyJiroIimura)

undertheJapanElectronicIndustryDevelop-

mentAssociation(JEIDA)hasbeenstudying

technologicaltrendsinthefieldof

workstadons.WhilecontinuingwithitSsur・

veysonbasicengineeringtrendsandapPlica-

tiontrendS,thecommitteein1990-thefif【h

Resultsofthesurveyrefl㏄tanemphasison

``networkfunctions"
,``high-processingcapa.

bilitゾ,and``costperformance"asthehard-

walecon(五dons由atworksロ 直onsareexpected

tosatisfy.Forengineeringworl(stations,``high-

resoluUonbitmapdisplaゾisanesp㏄ially

importantcondition.Amongsoftwarechar-

acterisUcs,``windowsystems",　 useofUNIX

asanoperatingsystem",and"multitask

processing"seemtobeessential.Esp㏄ially,

JCQNo.87,1991 4



Table1.RespondentStothemakersurveyandtheirmodels

Maker OWS EWS Others

Hitachi 2050/32E+

NEC N5300ADII EWS4800Series

Canon EZPS3500

SanyoElecmc MPS-020-3

Sharp OA220

MiぴubishiE1㏄tnc M3307-E108 MELCOMME350

NTTData WS/32ex

F司iXerox Argoss5230

MatsushitaElec仕icIndus血a1 CV-B3801

OkiEl㏄ 仕icIndus仕y OKIstation7300

Toshiba J-3300Series

SunMicrosystemsJapan SPARCstationl+

殉i●u 401FG83(SFamily)
447GH20F(SFamily)

SumiωmoEl㏄t亘cIndusmes S-P300-GCXII

Omron LUNA

SeikoE1㏄tronics SN-430αGRX

KubotaComputer TITAN500
TITAN3000V
RS3230

SiliconGraphicsJapan IRIS-4D/25TG

IBMJapan POWERStaUon

YokogawaHewlett-Packard }IP9000series400

PFU Astation200/300

MatsushitaComputer
System

Series51600
SorbourneS3000

UnisysJapan NW2
FamilyB39

Total23makers

11models 18models 1mo(ie1

Tota130models

5 JCQNo.87,1991



OWS

O

Provisionofsufficielltnetwork

hmcdons

Provisionof}Ugh-resolutionbit

mapdisplay

Hig}1processingefficiency

Goodcost-effectiveness

High-speedgraphicdisplay

Speedyali血meticoperations

Occupying1口nitedspace

Ran1(hlgbetween
.pe.rsonal

computers鋤d㎜1computers

Highp品itingquality

Miscellaneous

Noresponse

囲EWS口M量sc

10 20

_Tota1

30

Figure1.Essentialhardvvareconditionsformakers
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iiiiOWS .園EWS口Misc_Total

O102030(Models)

Provisionofwindowsystem

Useof㎜ 品o輌gsystem

Multitaskprocessingability

Provisionforimprovingjobproductivity

Widerangeofapplications

Abilityformultimediahandling

Cooperqtiveprocessingwiththehost

computer

Abilitytghandlealljobsalone

Easydocument-creationability

Programdevelopmentability

Improvingjobquality

USabilityofintegratedofficeautomation

software

Miscellaneous

No了esponse

Figu・ ρ2・ 恥entials・ftware・c・nditiOnSfbrmakers
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forofficeworkStations,``cooperativeprocess-

ingwiththehost"isconsideredtobean

impOrtantcondition.

2.1.2Currenthardwarestatus

Thesurveyrevealedthefollowingdetailson

thestatusofthehardwaretechnologies.

Asthedistributionofdisplayresolutionsin

Figure3shows,1,100to1,200dotsinthe

horizontaldirectionand700to800dotsinthe

verticaldirectionrepresentthemaintrendfor

officeworkstationsand1,200to1,300dotSin

theho】rizontaldirecdonandl,000tol,100

do●intheverticaldir㏄tionrepresentthatfor

engineeringworkstations.Asfbrcolordis-

play,17modelscandisplaycoloronly,three

modelscandisplaymon㏄hromaticonly,an(1

10modelscandisplaybothmonochromatic

andcolor.AsTable2shows,mostofthe30

models(27)candisplaycolor.Amongmono－

Hor屹on-

tal

V3τUca1

600

1

800

1

1000

1

12001400

11

1600

1

1800

1dOG

400
-

800
-

1200
-

1600
-

2000

2400

do岱

Misc ●
OWS

1

◆ …

…

EWS

Figure3.Averagedisplayresolutiondistribution

Table2.Displaycolors

Tota1 OWS EWS Others

Totalnumberofmodels ・ 30 11 18 1

Color 27 9 17 1

Monochromadc 13 8 5 一

Paperw1山e
.

7 6 1 一

W}Ute 3
'

1 2 一

Shadesofgreen 2 1 1 一

Shadesofyellow 一 一 一 一

Miscellaneous 3 2 1 －

JCQNo.87,1991 8



Table3.Communicationf皿ctions

OWS EWS Others

To恒ln㎜berofmodels 11 18 1

Standarddevices 3 16 一
LAN

Interface Options 8 2 1

Publictelephone

lmemterface

●

5
8占

Publictelephonenetwork 8 10 1

DDXpacketnetwork 5 10 1

DDXUneswitc㎞gnetwork 8 3 13 6 1 1

ISDN 2 4 1

Miscellaneous 一 1 一

Absent 3 4 一

Noresponse 一 1 一

Hostcommmi-

cation㎞ctions

Presem 8 16 1

Absent 3 2 一

一

5
8

占

IUSTPC 5 2 一

Miscellaneous 1 4 一

Absent 5 10 1

Noresponse 一 3 一

chromaticdisplays,whiteandpaperwhite

predominateinofficeworkstations.

CommunicationfunctionsaresupPOrtedas

showninTable3.Localareanetwork(LAN)

interfacesaresupportedby190utof30mod-

elsasastandardfeature,inparticularfbr

EWS,where160utof18mOdelssupported

them.Thus,itcanbesaidthatLANinterfaces

areessentialforEWS.Twenty-twomodels

s叩portthepublic-networkinterface,of

which19mOdelscarlusethepublictelephone

network.

Figure4showsthegeneral-purposeinterfaces

use《lbytheworkstations.TheRS232Cinter-

faceiSusedbyalmostallofthe30workstations

(29)coveredinthesurvey.MOdelsthatuse

SCSIandCentronicsarealsoquitelargein

皿mber.InallEWS,RS232CandSCSIare

standardfeatures:theyareessenUalfeatures

fortheEWS.

2.1.3CurrentsoftWarestatus

Thesu】rveyrevealedthefollowingdetailson

thestatusofsoftware.

Mostoftheworkstations-27(90%)outof

the30-employUNIXastheiroperating

system(OS).Inpar直cular,all血el8EWS

representedinthesurveysupportUNIX.Fig-

ure5comparesOS仕endsseeninOWSand

EWSoverpastd】reeyears.

Applicationswhicharea血:actingattention

wereinvestigatedwithrespecttothekey-

words.AsTable4shows,mostoftheOWS

9 JCQNo.87,1991



口OWS

O『

GP】B

RS232C

Centro】 ㎡csconformity

SCSI

Miscellaneous

None

醐EWS

10

iiiiiMisc

20

_Tota1

30(Models)

Fig。,,4.Sta。da,dg,h,,、1.,。i,。 、e、。,er,aces

Table4.Applicationkeywords

Total OWS EWS Misc

Totalnumberofmodels 30 11 18 1

Multimedia 14 7 7 －

DTP 14 7 7 －

Gmupware 9 5 3 1

CAD/CAM 8 2 6 －

CASE 8 3 5 －

DTPR 8 3 5 －

Hypertext 7 3 4 －

SIS 7 6 1 －

CIM 4 1 3 －

CAI 2 2 一 －

PIM 一 一 一 －

Miscellaneous 2 一 2 －

Noresponse 8 2 一 －

JCQNo.87,1991 10



(Models)

05101520.2530□OWS

UND(囲EWS

1988圏Misc

1989

1990

MS-DOS

1988

1989

1990

CP/M86

1988

0S/2

1989

1990

0rigina1

1989

1990

・MiScellaneous

1988

1989

1990

Figure5.Operatingsystems

andEWSmodelsplacedemphasisonmulti-multiprocessor...'.22cases(9,13)

mediaandDTP.

.・Increase・innetworkprocessingspeedand

2.1.4Futuretechnica"rendsimplementationofadvancedfunctionby

FDDIorISDN....17cases(8,9)

Asurveyofthemakers'viewsonfuture'tech-

nicaltrendsrevealedthefollowing:・Reductionofsize,weight ,andp亘ce

....15cases(7,8)

Technicaltrendo『hardwaie(OWS;EWS)

・Implementa口onoflarge-capacitYmemory

・Increase .inprocessingspeedbyRISCorand'disk....13cases(5 ,8)

11JCQNo.87,1991
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・Increaseingraphicandimageprocessing

speed....10cases(4,6)

・SupPortofmultimediaprocessingfunction

....8cases(4,4)

.SupPortofhighresolutiondisplay

_.5cases(2,3)

・Standardization(interfaceboard ,opensys-

.tem)....4cases(1,3)

Technicaltrendofsoftware(OWS,EWS)

・StandardizationofGUI

thep亘ceofthemachines.Inthesoftware

area,mostmakersareshowinggreatinterest

inthestandardizationofGUI.

ForwiderdiffusionofOWSinbusiness-re-

latedapplications,onewillpossiblyseek

fu由erdevelopmentinintegratingtechniques

suchasmultitaskandmultiusertechnologies

whichdistinguishworkstationsfrompersonal

computers.AsfortheEWS,fur也erstand-

ardizationofhardwareandsoftwarewillbe

soughtbesidesacoexistenceoftechnologies

inanopenenvironment.Thiswillmakeit

possiblefbrtheengineerstousetheirma-

chinesinawiderangeofapplications.

....16cases(6,10)

2.2ResultSoftheusersurvey

・IntrOductionofdisUibutedenvironmentand

parallelprocessing....11cases(5,6)

・Supportofmultimediadataprocessing

f血nction....8cases(3,5)

・Improvementofoperability

....6cases(0,6)

Thepurposeofthissurvey,targeting3,000

usercompanies,wastocollectdataonuser

useofworkstationsforreferenceintryingto

openortocultivatenewmarkets.Inall354

respOnded,representing642models.

2.2.1Factorsforintroduction

・Increaseofnumberofpackagesoftware

._5cases(3,2)

・Improvementofimageprocessing

....4cases(2,2)

・Improvementofs㏄uritycontrol

....4cases(1,3)

NobigdifferencewasseenbetweenEWSand

OWSin血epredictedhardwareandso血ware

征ends.Allmakersaretryingnowtoincrease

thespeedsoftheCPU,thenetwork,andthe

peripheralequipmentandtoimprovetheir

負皿ctionallevels.Atthesametime,effbrtsare

underwaytoreduce也esize,theweight,and

AsurveyontheperiodofWSintroduction

indicatedthatthenumberincreasedfrom1987

0nwards,approximately70%ofthetotal

havingbeenintroducedbetween1987and

l990.Inparticular。45%ofthetotalarethe

皿itsintrOducedfrom19890nwards,reflect-

ingasha叩expansionofthemarketandthe

possibilityoffumhergrowthinthecoming

yea「s・

Asimilarsurveyontheuseofthesemachines

revealedthatapPlicationsofOWSarecon-

centratedmainlyarounddocument-creation

ortabulation,plottinggraphs,administration

ofpersonnelaffairs,computingsalaries,fi-

nancialcomputatiqns,accounting,andsales

JCQNo.87,1991 12



orinventorydataprocessing.Similarly,EWS

findwidestuseinscientificandengin㏄ring

calculations,computer-aideddesignorother

engineeringactivities,andinsoftwaredevel-

opment.Auserbuysaworkstationbestsuited

for也ejobinviewandusesitforrelated

specializedapPlications.Rarelyisa

workstationusedingeneralapplications.

Table5showstheaverage皿mberof

workstationsintrOducedbycompanies.The

皿mberofmOdelsintroducedtendstovaryin

thefixedrangeoftwotothreeirrespectiveof

thenumberofemployees.However,the

numberofunitstendstoincreasemoreorless

inpropOnionwiththenumberofemployees.

Table5. Overallaverage皿mberofmodelsandunitsintmducedand

inuseaccordingtothenumberofemployees

Ov㎝ 皿

Notmαre

也an49

㎝Ploy㏄s

Notmore

t畑n99

㎝ployees

Notmore

山an299

㎝ploy㏄S

Notmσ 【e

than499

㎝ploy㏄s

Notmα 【e

㊤an799

㎝Ploye5

Notm㎝ 鵬

than999

㎝Ploy㏄s

Notmo【e

山an1.999

㎝Ploy㏄s

2,000

㎝Ployees

ormOle

No

鵬sponse

OveロUavσage

I1ロmbeまsofmodels
25
models

1.8

models

2.4

models

2.6

models

24

modds

2.8
modek

25
modeb

32
models

2.3
models

2.5
models

Ov頭Uav㎝ge

numbersofunits

imrodu㏄d
28.Ounits 14.8uni【s 20.1u1亘ts 16.1units 26.8units

.

36.Ou㎡ 臨 37.1UIlits 38.9uni岱 64.Ounits 27.6units

Overallav㎝ge

mmbelsofmodels

cummdymuse

2.1

modds

1.4

modeb

2.1

models

2.1

modeb

2.O
modds

2.5
models

2.3
models

2.3

models

2.1
models

2.l

modek

Ov㎝ 皿av㎝ge

numb㎝ofunits

CU㎜tlyinuse

24.6units 11.1ロni酋 16.1uni臨 124units 25.Ouni臨 29.6units 31.1units 34.7units 66、1u加s 29.2uni憾

2.2.2PurposeofWSintroductionand

modelselectionfactors

ThemainreasonsforintrOducingworkstations

arelistedinTable6.Onthewhole,mostofthe

choiceswereguidedbyconsiderationssuchas

``血eworkstationmakerbeingthesameasthe

hostmaker"and``thepossibilitiesofsimplify-

ingroutinework",Theente】 哩)risesmainly

introducingEWSselectedthemachinesbe-

causeoftheir``superiorprocessingcapabilitゾ',

也ereby　 improvingsoftwareprOductivity"and

``cost -effectiveness" .Thetrendheresee'msto

differfromtheoverallpatternregisteredby

workstationsasawholeor血atshownby

OWS.

Factorsinfluencingthechoiceofspecific

mOdelsarelistedinTable7.Manyofthemain

factorsarethesameasthoseinfluencingthe

installationofworkstations.Althoughmost

userspurchasetheirworkstationsfrom``由e

samemakerastheirhostcomputer　 ,inpur-

chasingtheirEWS,theytendtoplacegreater

emphasison``goo(lcost-eff㏄tiveness"and

on``anabundanceofdistributionsoftware

packages".

2.2.3ResultsofintrOductionandpoints

fbrfutureintroduction

Figure61istSusers'ratingsoftheresul岱of

introducingworkstations.Ofthetotal,ap'

proximately80900ftheusersratedtheresults

tobeas``expectedoraboveexpectation".

Comparedtoaround70%inthepreceding

13 JCQNo.87,1991



Table6.Mainreasonsf()rinstallation

(%)

. Tota1
(354models)

OWS
(281

models)

EWS

(72models)

0【hers

(1)

Producedby也esamemakerasthatofthehost 37 44 8 －

Highersof【waredevelopment/maintenance

productivity

26 24

7

31 100

Workexpansion 22 25 13 －

Possibilityoftrimmingroutinework 22 24 15 loo

Ihcreasemjobvolume, 、22 25 11 －

Excellentprocessingability 20 17 32 －

Easierdatainput 16 19 7 100

Processingcapabili⑲ofmachinesalready

imroducedislow

16 15 19 －

AvailabiUtyofameansofcommunication 13 13 13 －

Goodcosteffbctiveness 12 9 26
F

－

Sh副reduseofresources 12 12 14 －

Graphicdataprocessing 10 4 31 －

Goodoperability 9 8 11 －

Abundanceofdistributionsoftwarepackages 7 4 17 －

Productofareliablemaker 6 5 8 －

Supportofmanagementanalysesandplanning 6 7 一 －

Possibilityofdetailedcustomerservice 6 6 6 －

ReducingPaperconsumpdon 4 5 1 －

Availabilityofjobanalysismethod 4 5 1 －

Lowprice 3 3 4 －

Goodafter-saleservice 、bymaker 3 3 3 －

Effectiveutnizationofworkspace 1 1 一 －

Suitablesize 1 1 一 －

Compactness 0.3 0.4 一 －

Miscellaneous 9 8 14 －

Noresponse 1 一 3 －

JCQNo.87,1991 14



Table7.Reasons1もrmodelsselection

(%)

Total
(354models)

OWS

(281.
models)

EWS
(72models)

0血ers

(1)

」
Producedbythesamemakerasthatofthehost 46 55 14 －

Excellentprocessingcapabili⑲ 24 21 36 －

Highersoftwaredevelopment/maintenance

productivity

18 17 22 100

Processingcapabilityofmachillesaheady

introducedislow

16 17 14 －

Workexpa∬ion 16 17 10 一.

Goodcost-effectiveness 15 11 33 －

Increase㎞workvolume 14 16 8 －

Goodoperability 13 13 11 －

Possibilityoftrimmingroutmework 12 13 8 100

Abundanceofdistributionsoftwarepac1【ages 12 8 28 －

Productofareliablemaker 10 10 13 －

Shareduseofresources 10 10 8 －

Easierdatainput 10 11 4 －

AvailabiHtyofameansofcommunication 8 8 8 100

Lowprice , 7 6. 11 －

Graphicprocessing 7 3 21 －

Goodafter-salesservicebymaker 6 6 4 －

Provisionofdetailedcustomerservice 5 5 6 一

,

Availabilityofjobanalysismethod' 3 3
'

1 －

C・mpa6mess
.

3 3 3 －

ReducingPaperconsumption 3. 3 3 －

SupPoHofmanagementanalysesandplanning 3
㊨3

一 一

. 9
Ef飴ctiveutilizationofworkspace 2 2 一 －

Suitablesize 1 1 1 －

Miscellaneous 1 9 17 一

'

Noresponse'
・7

「'

25 28 15
.一

15 JCQNo.87,1991



N。暴・・e・P・ns・蕊u㍑ 麟tte「

Resultsas

exp㏄ted

65%

Tota1(354models)

inamultiuser,multitask,anddistributed

pr㏄essmgenvlronment,havevirtualmemory,

andpartitionclientandserverfunctions.

Desktopmodelsmakeup77%ofthe

workstationspurchasedbyusers.Thisindi-

catesatrendinfavorofhighperformance,

smallsize,andlightweight.Overthepastfew

years,however,desk-sidemachineshaveac-

c皿ntedfor40%oftheEWSinuse,indicating

astronginclinationtowardshigh-classmod-

elS.

Figure6.Evaluationofintroduction

year,thisindicatesasubstantialincrease.The

numberofthosewhosaidthattheeffectsof

introducingworkstationswere``notasex-

pected"s㏄mstohavedroppedtoaroundhalf

of血epreviousyeaピslevel;consequently,it

seemsthatmoreworkstationaresatisfyingthe

リ コ

usersexpectatlons.

Table81istSthefactorsthatwilllikelyinflu-

encefutureintrOductionofworkStations.On

thewhole,"betteroperationalfeatures","fa-

cilitiesforlinkedoperationwithothercom-

puters",``cost",and``easy-to-useinputfunc-

tions"arelikelytobeimpOrtantfactors.Other

respOnsesfromprospectiveEWSusersin-

clude"maintenancesystem",``high-speed

graphicdisplay",and「`high-speedarithmetic

functions"・ApParently,greaterimipOrtanceis

gwentomaintenanceandhigh-speed.

Figure7showsthat70%oftheworkstation

usersarelinkedtosomenetwork.Networks

serveasaneffectivelinkageinpr()jectteams

andgroupjobs,andthenumberofmachines

connectedtothemwillincreaseinthecoming

years・

Themachinesconnectedtothesamenetworks

arenotnecessarilyofthesametype.Figure8

showsthat27%oftheOWSdonnectedtoa

networkareofdifferenttypesandthatforthe

EWS,theproportionis49%.MostEWSuse

theUNIXoperatingsystem.Theyallhavean

openarchit㏄tureandthesoftwareusedby

themiscompatibleatthesourcelevel.Asa

result,EWSofdifferenロypesareeasilycon-

n㏄table.On血eotherhand,ins伽cesof

connectionsbetweenOWSofdifferenttypes

havesharplyincreasedfromlastyear's8.3%.

AnevenlargernumberofOWSofdifferent

typesislikelytobeconn㏄tedastherangeof

theirapplicationswideninthecomingyears.

2.2.4Systemconfiguration 2.2.5Softwaredevelopment

Thebasicgeneralhardwareforaworkstation

systemincludesa32bitCPU,a10MBmemOry ,

a200MBharddiskdrive,aflexiblediskdrive,

andaLAN.Thesystemisexp㏄tedtooperate

Includingthesoftwareorderedoutside,more

thanhalfofthesoftwarecurrentlyinusehas

beendevelopedbytheusersthemselves.In-

s伽cesofuseofmakers'standardsdoappear

JCQNo.87,1991 16



Table8.Factorsforfutu『eintroduction

(%)

Tota1
(354models)

OWS
(281

models)

EWS

(72models)

Others

(1)

Goodoperability 39 42 25 －

Possibilityof1口 止edoperationwitho血er

computers

37 39 32 －

Lowequipmentcost 28 26 33 －

Easyusabili⑲ofinput㎞ctiol岱 26 30 14 －

Highprocessingefficiency 25 26 24 －

Lowspacerequirement 24 26 15 －

Steadymaintenancesystem 22 19 38 －

Usability㎞mu1Umediaenv並o㎜ent 21 19 25 100

Easyfilemanagement 21 21 21 －

Higherworkproduc【ivity 20 21 13 －

Goodoperationmanualsavailable 19 19 22 －

Communicat輌onfunctions 19. 20 14 －

SpeedyHleinput/output 18 17 21 －

Absenceofneedfbrspecially町ahledoperators 16 16 14 －

Lowrumi皿gcost 15 17 10 －

Programdevelopmentfunctions 15 15 15 －

Speedyprinting 14 16 3 100

Speedyarit㎞eticprocessing 12 8 29 100

Bettervisibilityofdisplay 12 13 11 －

High-speedgraphicdisplay 11 5 33 －

Betterworkquality
.

11 11 7 －

Speedyinput 9 9 8 －

Lownoise 8 8 7 －

Operatortrainingfacilities 8 8 7 －

Goodprintingquality 7 7 3 100

Fileaccess 5 5 6 100
.

Goodcurtailmenteffect 5 6 4 「
－

High-s戸ed訂i㎞etic㎞ction 4 1 14 －

Multicoloredh{gh-precisiondisplay 4 2 10 _.

Longservicelifeanddurabili⑲ 4 4 3 －

GτaphicdisplayfUnction 4 4 3 －

hputintoandoutputf㌔omspecialdevices 1 1 1 －

Miscellaneous 2 1 3 －

Noresponse 1 1 1 一

17 JCQNo.87,1991



Noresponse

,i4i

～%i

Connected

71%

Tota1

Noresponse

Not

connected

26%

Connected

70%

OWS

Noresponse

190
Not

connected蓼

20%

Comected

79%

EWS

Figure7.NetWorkconnections

Noresponse

N=253cases

%

Tota1

Noresponse

N=196cases

fmachine
fdifferent

Connection
ofmachines
ofthesame
type

72%

OWS

Noresponse

Connection
ofmachinesofmachines
ofdifferentofthesame

type

49%

EWS

Figure8.ConnectionsbetWeendifferenttypesofmachines

tobeontheincreasefromthesurveysonbo也

thecurrentstatusandfuturedevelopment,On

廿1ewhole,however,ente】4)risesmaycontinue

topreferdevelopingtheirownsoftware,tai-

.loredspecificallyto血eirjobrequirements,

ratherthanfollowingthemakers's彪mdardsor

us輌ngpackagesavailableinthemarket(S㏄

Figl幻re9).

3.Conclusion

Thissurveycoveredmachinesthatwerede-

velopedasworkstationsbytheirmakers,as

wellasthosethatusersconsideredtobe

workstations;consequently,itisdiffic'ultto

laydownadefinitionofaworkstationfrom

thepattemofitsuses.Fromtheperspectiveof

functionsandperforrnances,however,itseems

thatamachinemustsatisfythefollowing

conditionstoqualifyasaworkstation:

・Provisionofsufficientcommunication

functions

・Norestrictionsonthetypeofapplication;it

canbeusedfotanypurpose

・Dataexchangepossiblewithhostor

workstationsof(1ifferenttypes

・High-performanceandhigh-speedmachine

JcQNo.87,1991 18



[Currentstatus】

Maker'sstandard

'90

'89

Orderto

makers

Co㎜er-Order⑩

ciallysoftware

availablehodses

//〆 … …

Suppliedby

othercompanies

Self-developed

ノ ∫i

N=354models

ρN =238models

[Future]

'89

Orderto

makers

Commer-Orderto

ciallysoftware

availablehouses

Suppliedby

othercompanies

Self-developedMisc

N=354models

N=238models

Figure9.SoftWaredevelopment

thatcanhandlemultitaskandmultiwindow

operatlons

Provisionofhighresolutionandhigh-qual-

ityprintingfunctions

Abilitytoprocesscompletelybyitself

Business・work,document-creation,tabu-

lation,etc.,operationscanbeperformed

easily(OWS)

Programdevelopingmachine

BothOSinanopen・licenseenvironment(such

as.UNIX)andhigh-speeddigitalnetwork

(LANorWAN)technologiesareindispensa-

bleforthesefunctionalandperformanCere-

qulrements.

Again,conceptuallyaworkstationmaybe

defined・asamachinesatisfyingthefollowing

requirementS:

・Allbusinessworkcanbehandledbyone

machine

・Canbeplacedonadesk

・Individual-usemachine

Asfarascanbeseenfromtheresultsofthis

survey,theimageofworkstationsheldby

userscomesquiteclosetotheimageheldby

makers.However,suchimagesareamenable

tochangeswithtechnologicaladvanceSin

hardwareandsoftware.

Basedon由eresultsofsurveyslaunched

hitherto,JEIDAalsOforecastedsteadygrowth

oftheworkstationmarketoverthecoming

years.Therefore,in1991,itinaugurateda

workstationstudycommittee.Ithastakenup

aten-yearplantostudyworkstationmarket

trendsandtargetsamorequantitativeapPraisal

ofmarketmovementsspeciallyfor-machines

operatingintheUNIXandserver/clientenvi-

ronment.
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IntroductionofWorkstationsinOmron

ShunichiSakaguchi

Manager

ProductDevelopmentDpt.

OmronCorp.

1.Companyprofile

OmronCo叩.wasestablishedin1933,mainly

tomanufactureandsellelecronicparts.Inthe

fifties,thecompanywideneditsrangeof

activitiesbylaunchingtheproductionand

marketingofmicroswitches,relays,timers

andotherautomation-relatedcomponents,and

eventuallyemergedastheleaderinthislineof

businessinJapan.

Inthesixties,weenteredtheinformationin-

dustryandhassincebeenproducingroadway

trafficcontrol,banking,andretailsystems.In

l984,wemovedintotheengineering

workstation(EWS)marketwherewearecur-

rentlytryingtoexpandourshare.

In1991,weacquiredNipponDataGenera1,

furtherdemonstratinganavidinterestin

workstation-relatedactivities.Figurelpro-

videsaprofileofthecompany.

2.Computers,roleinOmron'sresearch

anddevelopmentactivities

In1980,wedrewUpabasicconceptionto

underlieouruseoflargecomputersinresearch,

developmentanddesignactivities.The

company'sideawastointrOducecomputers

intoallareasofdesignsupPort,withlarge

IBMcomputersaSanucleus.Besides

supportingsoftwaredevelopmentandel㏄ －

tricalandmechanicaldesign,computerswere

tohelpmanagedevelopmentpr()jectsandre－

白ievetechnicaldata.

Thesystemthatwedevelopedisillustratedin

Figure2.Basedonthisconcept,webuiltthe

necessaryenvironmentand,by1985,0ur

systemincluded140softwaredevelopment

terminals,and96computeraideddesign

(CAD)terminalsonthemechanicalsideand

120ntheelectricalside.Inadditionthere

were47developmentsupportterminals.

Wehadalreadystartedinvestigatingonthe

possibilitiesofcreatingaworkstation-based

developmentenvironmentbyl980.Theob-

jectwasmainlytosupPortsoftwaredevelop-

ment.Atthattime,mostof皿rsoftware

developmentactivitiesfordevelopingsuch

productsaselectronicmoneyrecorders,bank

cashdispensers,andprogrammablecontrollers

reliedontheuseofmicrocomputers.Weused

contempOraryassemblerlanguageforsoft-

waredevelopment.Theincreaseinvolumeof

softwaredevelopmentplustheshortagein

developmentpersonnelwhichresultedinde-

lays,becameacrucialproblemforusaround

thattime.Weforesawthatthisproblemwould

onlybecomegreaterwithtimeanddecidedto

standardizetheuseofCasthehigh-level

languageforefficientsoftwaredevelopment.

Atthesametime,wesel㏄tedUnix-based

computerastheplatf()rmforfuturesoftware

development.

JCQNo.87,1991 20



FigurelCompanyProfile

Establishedin:1933

Capital':38.6billionyen

Sales:376.5billionyen

Numberofemploy㏄s:6,800

ActivitiesforprOductionandmarketingof:

・Controlsystemdevicesincludingswitches ,timingcontroldevlcesandprogrammable

controllers

・Electronicfundtransfersystemsincludingbankingsystems ,retailsystemsand

publicservicesystems

・OfficeautomationsystemsincludingEWS ,peripheralequipment

・Healthandmedicalequipment

・Socialsystemsincludingtrafficcontrolsystems

Figure20mron,sI)evelopmentSupPortSystemUsingLargeComputers
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(Proposedin1980)
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Torealizethecreationofthisdevelopment

environment,webOughtaUnix-basedmi-

crocomputer,VAX11-780in1981andre-

searchedonUnixt㏄hnologiesinadditionto

developingaClanguagecross-compilerfor

Motorolalnc.'s8-bitmicr㏄omputerMC6809.

Theseactivitiesledinl984to血ecreationof

也e"SuperMate"Unixworkstationusing也e.

MC68000CPU.Weputitindseinourown

softwaredevelopmentenvironmentandmade

itcommerciallyavailable.Inthesameyear

thecompanyjoinedtheMinistryofInterna-

tionalTradeandIndustry'sSigmaProjectfor

theindusUializationofsoftwaredevelopment.

Atthesametimein1987,wedevelopedthe

SigmaWSandbeganbuildingaSパVdevel・

opmentenvironmenton山everyplatform

whichprovidedeveryengineerwithhis/her

ownworkstation.(Figure3).

Thenewenvironmentmarkedabreakfrom

thepastwithrespectto.computeruse.Until

也en,usingacomputerhadmeantdoingpaper

workonone'sdesk,fbllowedbyinputfor

whichonehadtomovetotheterminalroom.

Thecom叫eroutput,whichtooktheformof

programlistSor'datastoredonfloPPydisks,

wasavailableonlyatthecomputerroom

counter.

Separateworkstationsavailabletoeach

individualmadeitpOssibleforhimtoattendto

computer-relatedjobswithoutleavinghiSdesk.

Inadditionwehaveinstalledapowe血1net-

workfacilitywhichmadeengineerswalking

towardsthelabOratorywithfloppydisksand

programlistsinhand,obsolete.Theen-

hancementwemadeonworkstation-based

developmentenvironmentalsoinロoducedsuch

by-productsaselectronicmailandelecロonic

bulletinboardsystemswhichprovideduser's

withcomfortableenvironmentthatwasbe-

yondourexpecロtions.

Workstationsandnetworkshavenotonlymade

computerusemoreconvenientb田havealso

provedveryeconomicaLInl985,theannual

mnningcostworkedouttoaround2million

yenperteminalwhehlargecomputerswere

used,whereasthecostdroppedtoonetenthsas

workstations.Asaresult,aswitchoverto

workstationstookplacenotonlyinsoftware

developmentbutalsoincomputer-aidedelec－

口icalormechanicaldesign.Wehadtrans-

ferredallitscomputer-aidedelectricaldesign

toworkstationsbyl986.By1988,0urcompu-

ter・aidedmechanicaldesignhadalsobeen

ロansfeπedtoworkstadons.

Computer-aideddesigndiff3rssignificantly

血omenvironmentofworkstaUonstothatof

CADteminalsoflargecomputers.Inthe

㊤mer,由einputwindowsmakesimultaneous

texthandlingpossible.Asaresult,theusercan

handletextgeneration,suchasforspecifica-

donsordesignsheets,onhisorherowndesk.

Again,becauseallthedevelopersuseit,

electronicmailcandramaticallyreducethe

vommeofpapermovingbetweendesigners

for也eexchangeofinfomation.

OurrelianceonworkstationsupPortisin-

creasingovertheentirerangeofdevelopment

activities.Today,wehave1000workstations

engagedinsoftwaredevelopment,50incom-

puteraidedelectricaldesign,200incomputer

aidedmeChanicaldesign,and250morein

miscellaneousapplications.Theimpo血nce

oflargecomputershassteadilyincreasedsince

1985,but,startingfrom1991,itwillbeginto

showad㏄line(Figure4).

JCQNo.87,1991
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Recently,theappearanceofRISC-based

workstationsh-asincreasedthepe㎡bmance

oftheCPU.FurtheracceleraUonofthistrend

isexpected.At』ourcompany,也eLuna-88K

wasdevelopedindependentlybyusingamul-

tiprocessorMotorolaRISC-88000CPUwi血

aMach-OS.Thisisservingthecompanyfor

intemaluseandisalsobeingsoldoutside.At

thepresenttime,itisbeingusedbyCamegie-

MellonUniversityforthedevelopmentof

Mach-OS(Photo1).

3.Workstationnetworkconfiguration

Inl987,westartedbuildingaworkstation

networkusingEthemet.Weinitiallycreated

amodelsoftwaredevelopmentenvironment

targetedfbr30personswhichwasinope】ra－

tionforabOutayear.Itwasasoftware(1evelop-

mentenvironmentthatallottedaworkstation

perperson.The-resultsconvincedustolay

EthernetcablethfoughouttheKyotoLabora-

tory.Atthesametime,themOdelenvironment

wasexpandedtoaccommodate叩to130per-

sons.Bythen,alargecomputerwasconnected

tothenetworktomakeaccessfromworkstations。

Therangeofuseoftheworkstationnetworkhas

widenedandhasencouragedthosewhohad

customarilyusedlargecomputerstopurchase

an(1extensivelyuseworkstations(Figure5).

Startingf士om1987,thenetworkwasextended

toouroffices血athaveengineeringsections

wherecurrently170fficesareinterconnected

(Figure6).

PhotolOmronLuna・88KWorkstation
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Figure60mron・sEngineeringWorkstationNetWork"Omron・lnternet"
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4.Omron.sfutureR&Denvironment

ideal

Weholdthat"pointofdevelopment'(POD)is

theidealapproachforafuturenetwork-reliant

researchanddevelopment(R&D)environ-

ment.ThetargetinPODistoprovideusers,

wherevertheymaybe,withaworkingenvi-

ronmentcomparableto血atofthelabOratory

--agoalthatwillbeachievedasworkstations

arereducedinsizeandgaininspeed.Itwill

bepOssiblefortheseuserstovisitcustomers

withhandyterminalsandperformon－ 曲e・spOt

designtailoredtoclients'n㏄ds.Wefores㏄

thispossibilitybecomingarealityafewyears

fromnow.ACcordingly,weattachgreatim-

po伽ceto也eneedtoquicklybuildthein_

frasrmctUreforthis(Figures7,8,and9).

OMRON

SOFTWARE

CO.

(TOKYO)

H.Q.

(TOKYO)

MISHIMA

OFFICE

OSAKI

OFFICE

OMRON

FIELD

ENGINEER

INGCO.

SHINA-

GAWA

OFHCE

YOKO-

HAMA

R&D

MACHID

R&D

－:Super-digitallineconnection

:ISDN

ThePODsystemconceptmovestheconven-

tionallargecomputertothepositionofa

databaseserver,makingitpossibletouse

workstationsforallcalculations.Justasingle

workstationwillbeabletohelpnotonlyin

softwaredesignorelectricalormechanical

designbutalsoinadministrativedata

pr㏄essingsuchaswhenbookingaconference

orreceptionroomandarrangingthepurchase

ofmaterialsforexperiments.Thelarge

computerservermachinessuperviseandac-

cumulatedatarelate(ltocommercialize《1

products.AIIbasicdataonproductscom-

.mercializedbyuswill・becollectedhere.

SubjecttOregularsecuritychecks,theresulting

environment,whichwillconnectthelarge

computerandworkstations,willallowaccess

toourprOductdesigndatabasefromanywhere

atanyロme.
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5.Futuretasks

Threetasksmustbeattendedtobefbrethe

PODenvironmentcantakeshape:

(1)Spreadingtheworkstationculture

(2)Effectivedistributionofjobsbetweenthe

largecomputerandtheworkstations

(3)Enhancementofas㏄uritysystem.

Workstationculturehasalreadypenetrated

fairlydeeplyintotheresearchanddevelopment

environmentbutitmustnowspreadtosales

activitiesaswel1.Thiscallsforaproper

trainingandeducationandasystemofper-

sonnelrotation.

Asalreadymentioned,generaluseoflarge

computersarece血intofinduseascentral

servers.However,itremainstobeseenhow

welltheapplicationsoftwareinusesincethe

pastwillbeutilizedandhowwelldisnibuted

servermachinescanhandleanunlimitedin-

creaseindata.

AbigproblemthatawaitSsolutioninthe

domainofworkstationutilizationt㏄hnology

isthelackofadequates㏄urityfbrsystems

usingworkstations.Thequestionisbeing

investigatedatpresentinthecontextofstand-

ardizingUnix.

WeexpecttoprOduceworkstationsystemsfor

bothintemalcompanyapplicationsandexter-

nalsupply.Forthiswewilluse也etechno-

logicalknowhowwehaveaccumulatedover

thepast15yearsintheuseofUnixandinthe

developmentofworkstadons.

`

:'こ'・.',・

1

・ 二、!』.二.

昏 ・『、 仁▽:、

;ご只 、
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IntroductionofWorkstationsinNTT,s

Research&DevelopmentDepartments

AkihikoKudoh

SeniorResearchEngineer,Supervisor

InformationProcessingSystemsLaboratory

NTTNetworkInfbrmationSystemsLaboratories

1.】 【ntroduction

ISDNservice,whichbeganinApril1988,is

nowbeingusedfullscale,andthe

``globaliZationofcomputersystems"hasmade

wideprogress.Atthesametime,theper-

formanceofpersonalcomputers(PCs)and

workstations(WSs)hasimproved,and

equipmentpriceshavebeenonthedeclinein

recentyears.Furthermore,thepropagationof

LANs(Lk)calAreaNetwork)isbeingachieved.

Theseロendshavepromotedthedevelopment

of``personalsystemutilizationenvironmentS."

Becauseofl血eforegoingfactors,thepropaga-

tionofdistributedsystemscenteringonne卜

worksisexpectedtofumheraccelerate.This

meansthatworkwillbeperformedbyutiliz-

ingaworkstation-basedpersonalenvironment

incombinationwithvariousservicesprovided

bynetworks(andsystemsinstalledthrough

networksaroundtheglobe)inacomplex

fashion.Underthesecircumstances,therole

playedbyworkstationswillbecomemore

lmportant.

Indlispaper,Iwouldliketoinロoduce血e

workstationuserenvironment,asitisformed

throughnetworksinparticular,andthefbrms

forutilizingworkstationsinresearchandde・

velopmentdepartments,centeringaroundthe

exampleoftheinstalladonsatNTTNetwork

InformationSystemsLaboratories.

2.DevelopmentofSystemsandNetworks

intheResearchandDevelopment

Environment

NTT'slaboratoriesarescatteredaroundin6

10cations:Musashino,Yokosuka,Ibaraki,

Atsugi,ShinagawaandKyoto.NetworkIn-

formationSystemsLaboratoriesarelocatedin

210cations,YokosukaandMusashino.Allthe

laboratorylocationsareconnectedwithhigh-

speedlinesandsystematizationoftheresearch

anddevelopmentenvironmenthasbeenpro-

gressing.Representativenetworkservices

thatcanbeutilizedthroughworkstationsat

labOratoriesincludethefbllowing:

(1)NetworkforR&DEngineer:

NTT・INET

Thisisanetworkforinformationexchange

betweenresearchersinJapanand也erestof

theworld.ComputersinstalledatNTrare

usedfbr吐 ハenetwork.Also,也enetworkis

connectedthroughgatewayswithJUNET,an

academicresearchnetworkinJapan,NEARnet

(NewEnglandAcademicandResearchnet-

work)andotherexternalnetworkS.

(2)NetWorkforDistributedSoftware

Development:CAE(ComputerAided

Engineering)-NET

ThisisanetWorkthathasbeenconstructedfor
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improvingtheefficiencyofsoftwaredevelop-

mentwithinNTT.('1)Avarietyofservicesate

provid3dtosupPortthedisUibuteddevelop-

mentofsoftware,connectingsoftwaredevel-

opmentlocationsacrossJapanbynetWork.

(3)OtherNetWorkUserEnvironments

Inadditiontotheabove-mentionednetworks

(1)and(2),thereisanetworkthatisexclusive

totheresearchanddevelopmentdepartments.

Inthisnetwork,varioustypesofservicessuch

asmanagementsupPort,administrative

processingsupPOrt,infoma加nsupPlysupPort

andcommunicationssupportareprovidedto

supportofficeworkintheR&Denviron-

menL("2)Fur血emore,jointutilizationservice

forsupercomputersisprovided.Theresearch

staffcan'accesssupercomputerssuchasa

CRAYthroughLANusingtheirworkstations

inthelaboratory,andcanreceivevarious

scientificandengineeringcomputingservices

neededinresearchand(levelopment.

Inthefollowing,Iwouldliketodescribethe

CAENetwork:asanexampleofasystemthat

cansimultaneouslyutilizetheglobalenviron-

mentandthepersonalenvironmentfromamong

theabove-mentionednetworkenvironments

thatcanbeusedbytheR&Ddepartmentof

NTr.Iwilldescribetheoutlineofthenetwork

configuration,prot㏄ols,itsservicecontent,

andtheutilizationstatusatNTTNetwork

InformationSystemsLaboratories,etc.

3.CAENetworkanditsUsage

3.1NetWorkConfiguration

TheconfigurationoftheCAENetworkis

showninFigure1.TheCAENetworkis

composedof``DepartmentalNetworks"which

areexclusivetoeachdepartmentwithinNTT

anda`℃AETrunkNetwork"thatconnectsthe

depa血nentalnetworksonanation-widebasis。

IntheCAETrunkNetwork,accesspointsare

Other

Buildin

CAETrunkNetwork

Lines

Other

,'Depts

Experi-
mental

Computer

CAE

Offi㏄

DB

Center

(Note)LANLocalAreaNetwork
GW

WS

PC

DB

Gateway

Wotkstation

PersonalComputer

Database

Figure1.NetWorkConfigurationofCAE・NET
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providedtoconn㏄tthedepartmentalnet-

worksforeachgeographicalarea.Trunk

gatewaysareinstalledateachaccesspoint,

andtheyareconnectedusingeitherISDN

linesorsuperdigitalcircuits(64kb/sor1.544

Mb/s).Thedepartmentalnetworksandaccess

pointsareconn㏄tedusinggatewaysinstalled

onbOthsidesviasuperdigitallinesorswitched

lines.

TheminimumunitinthenetworkisaLAN.

Workstationsandpersonalcomputersfor

developmentenvironment,mainframesand

minicomputersforexecutionenvironmentare

connectedtoLANs.

3.2Protocols

Thecommunicationsprot㏄olsusedinCAE

NetworkarethegroupofTCP/IP(Transmis-

sionControlProtocolAnternetProtocol)

protocolsthatarethedefactos伽dardsfor

lntemet.

electronicbulletinboardsarerepresentative

servlces.

Usingthisservice,itispOssibletoconstruct

value-addedServicesforusersorusergroups,

suchasexchangeofdocumentsandprograms

fbrsoftwaredesign,informationonconfer-

encesandconferenceproceedings,dispatch

ofcommentslips,and㎞owledgeaboutnet-

workoperationstatus.

(2)SoftwareInformationDistribution

Service

Usefulinformationforsoftwaredevelopment

isaccumulatedasdatabasesandprovidedto

users.UsersatallNTTlocationscangetthis

informationthroughthenetworkusing

workstations.Registrationofinformation

canalsobedonefromworkstations.This

providessuppOrtforperformingsoftware

developmentandmaintenanceworkeffi-

ciently.

3.3Services

TheservicescomrnonlyprovidedonCAE

Networkcanbebroadlygroupedintothe

f()llowingthreetypes.Theseserviceshave

madeitpOssibletohavesp㏄dyinter-de-

partmentalcommunications,andpromotethe

distributionoftechnicalinformationand

varioustools.Theintentistoimprovethe

efficiencyofthesoftwaredevelopmentper-

formedatlocationsscatteredacrossJapan

andtofacilitatemaintenance.

(3)1)istributed1)evelopmentS叩port

Service

Thisprovidesservicessuchasremote``login"

high-speedfiletransfer,andmultiplesimu1一

伽eous甘ansmissions,etc.Withthisservice,

agreaterpartofsoftwaredevelopmentwork

canbeperfbmledonaworkstaUon,since

computertestingcanbedonefromremote

workstaUons.Thisservicewillpromotethe

《∬stributeddevelopmentofsoftware.

3.4NetworkManagement

(1)CommunicationsService

CommunicationsServiceprovidesameansto

performinformationexchangebetweende-

partmentS.Electronicmailandnews,and

With由eCAENetwork,wesystematically

perfbrmconstructionandoperationofthe

trunkanddepartmentalnetworks,centralized

controlofIPaddresses,supplyofcommon
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services,networks㏄uritymanagement,etc.

3.5UtilizationStatusattheNetwork

InformationSystemsLaboratories

TheCAENetworkoftheNetworkInfbrma-

tionSystemLabOratoriesatourYokosuka

L㏄ation(hereaftercalledYokosukaCAEnet)

hasbeenconstructedasoneof也esub-net-

workfbrthecompany-wideCAENetwork

由atIhavedesc亘bedupuntilnow.

(1)NetWorkConfiguration

ThenetworkconfigurationofYokosukaCAE-

netisshowninFigure2.

Onlythegatewaystoconnectwiththeaccess

pOintSfortheCAEtrunknetwork,therouters

toaccommodatethesegmentLANsunderthe

backboneLANandLANanalyzersformoni-

toringareattachedtothebackboneLAN.

S㏄uritymanagementconcerninginforma－

CAETrtmkNetwork

〕
Segment#1Segment#nl

t

l

t

`

`
一 一 一 一 一 口 ー ー 一 口 一 一 ー ー 一 口 一 一 ー ー 一 一 ●■一 ー 一 一 ー ー ー 一 一 ___」

Figure2.ConfigurationofYokosukaCAEnet
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tionexchangewitheachsegmentisperformed

bytherouteL

areused.

(2)UtilizationS⑫tus

Business-useworkstationsandworkstations

forsoftwaredevelopmentareattachedtOthe

segmentLANs.Theservicesshownbelow

TheutilizationstatusoftheYokosukaCAEnet

isshowninTable1.

Table1.UtilizationStatusofCAENetwork

TypeofService ServicesProvided●ExampleofUse
NetworkUtilization
outsideofSegment

ElecロonicMai1 ●Useofelectronicfacilitiesfbritems

thatarecomm皿icated

YokosukaCAEnet

●FaXtranSferSerViCe

●InfbrmaUonexchange(interna1,

extema1)

YokosukaCAEnet,CAE-

NET,Extemalnetworks

(viaNIT－ 別 巳T)

El㏄ 虹onic

Bulletin

Board

●Tooluseme也ods YokosukaCAEnet

●Addressinfbrmadon,network

operationinfomation

CAE-NET

●Vanousdiscussions CAE-NET

●Referencetoexternalnews Extemalnetworks(via
NTT-INET)

InfbrmadonSupPly ●Softwaredevelopmentfacility

information

(Routingmethodchart,line

accomodaUon伍ble,etc.)

YokosukaCAEnet

ComputerUsage
fbrSoftware
Development

●Remotetest YokosukaCAEnet,CAE-
NET

●Softwaredevelopment(Sourcecode

control,etc.)

YokosukaCAEnet,

Conn㏄tionsoutside

ofDepanment

●Filedelivery CAE-NET

●Softwaredevelopmentmanagement CAE-NET

●Re飴rencetoCAEdatabase CAE-NET

Others ●ShareduseoffilesthroughNFS

● 】疏ationcon口 「01

●D㏄umentpreparationusinga

worksta直on
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4.Conc:usion achievehigh-levelutilizationofworkstations.

Ihaveintroducedanetworkuserenvironment

(CAE-NET)也atsupports也edis垣butedde-

velopmentofsoftware,usinganexampleof

theworkstationinstallationatNTTNetwork

InfbrmadonSystemsLaboratories.

【ReferenceMaterials】

(1)Fukuyama,eta1,"ANewDevelopment
EnvironmentviaCAENetwork,e'NTT

GijutSuJournal,pp23-27(Apri1,1990).

Atpresent,enhancementofnetworkenviron-

mentSismakingsteadyprogressinJapan,and

willbecomethebasisforconstructionofin-

formationsystems.Inordertoeffectivelyuse

thisnetworkenvironment,ourfuturetaskisto

(2)Terashima,eta1.``EnhancementofOA

SystemsbyElectronicDecisionMaking

andDecisionMakingSupport,"NTr

GijutSuJournal,PP74-・75(May,1991).
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IntroductionofWorkstations

inMitsubishiElectric

'

1.Introduction

KoichiroAkita

Manager,EngineeringCoordinateGroup

EngineeringComputerDept.

MitsubishiElecnicCorpora'tionComputerWorks

ThefocusofthispaperisonUNIX

workstationsandhowthesemachinesarebeing

usedatMitsubishiElectricCorporation-

eventhoughwhatworkstationsactuallyare

remainstobedefined.TheopenUNIXen-

vironmenthasservedtopromotetechnologi-

caldevelopmentandsoftwareaccumulation,

andthishasdrawnuserstotheUbE【Xworld.

InitiallyUNIXwasthoughttobesuitableonly

foroverlyenthusiasticspecialists,buttodayit

hasbeenfbundthatofticemanagerscanfa-

miliarizethemselveswiththeworkstation

environmentandstartusingthesemachinesin

justasingleday.However,withincompanies

workstationsfmdthewidestuseindepartmentS

seekingtodevelopengineeringofficeauto-

mation.Systemsbuiltspecificallywiththis

aiminmindarereferredtoasengineering

officesystems.Theobjectof也ispaperisto

provideasimpledescriptionofas舷mdard

platfbrmforengineeringofficeautomation

andengineeringofficesystems,alongwith

representativetools,andtoprovideanexample

ofaUNIXsystem.

2・EngineeringOfficeSystem

Theadventofthetimesharingsystem(TSS)

agefinallymadeitpossibleforindividual

userstousecomputersfreely.However,the

mainpurposesservedbycomputersatthat

stageweretoperformcalculationsandde-

velopprograms.However,whenworkstations

andlocalareanetworksmadetheirdebut,

engineersstartedusingtheworkstationenvi-

ronmentformuchoftheirwork.Here,wewill

discusstheengineeringofficesystemdevel-

opedbyMitsubishiElectricforitsownintemal

useandtheaimsitisintendedtoserve.Fora

viewoftheoriginanddevelopmentofthis

system,refertoFigure1.

Thefollowingtargetswereachievedbythe

electronichandlingoftechnicalinformation

andjobs.Theideahereistoreinforcethe

stmcture6ftheenterprise.

(1)Greaterefficiencyintechnicaldocument

generation(allowingforreuseanda

paperlessapProach)

(2)Greatercommunicationefficiencythrough

useofelectronicmailandnews(speedand

accuracy)

(3)Constuctionoftechnicaldatabasesto

accumulatetechnicaldataandknowhow

andtousethisinformationefficiently

(4)ConsolidationofbasicCAE,CAD,CAM,

andEOAfunctions,integrationofjobs,

andimprovingtheirefficiency

(5)Extensionofofficeautomationtocover

planning,estimation,preparations,project

management,andotheroperations

(6)Moreefficientmanagementandhigher

managements彪mdards
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(7)Creationofasharedworkingenvironment

(groupware)basedonengineeringoffice

automation,bothforin-houseandinter-

companyapPlications.

Notethatengineeringofficeautomationrep-

resentsamoreabstractimagethatencom-

passesengineeringofficesystems.

softwareinthesystemandalsomakesiteasy

tooperateinamuldvendorsystemenviron-

ment.Figure2providesanimageofjob

details,applicationpattems,andfunctionsin

theuseof也estandardengineeringoffice

systemplatform.

3.lMEfamilymodels

3.TheStandardEOSPIatform(theME

family)

TheMEfamilyisthegenericnamegivento

theMECISCandtheMERISCSeries.Speci-

ficationsfbllowgeneralandspecificindus-

trialstandardsfortheindividualcompOnents

ofthesetwoseries,whichmakesiteasyto

includethirdpartyproductSorpublicdomain

Themaintypesofmachinesthathavebeenin

usesofarbelongtotheCISCSeries.The

advantagesofthisserieshaveincludedcon-

tinuedusability-withoutanychange-of

theabundantsoftwareresourcesthathave

beenbuiltupovertheyears.AsfortheRISC

Series,itholdsouttheprospectofevenbrighter

perfbrmancepossibilities.Conceivably,this

serieswillmakewayfornewapPlications.

Engineeringofficesystemframework

EOSApp.EOABasicfunctions

Integratedoperationenvironment

円
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菜.目

書 膓
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臼<
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田
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XWindow

FigurelCohfigurationoftheEngineeringOfficeSystem
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Table1.ExamplesofHardwareModels

i

ME250 ME400 ME550 ME/R7200 MEIR7300 ME/S7500

P釘fbman㏄ 5.5MIPS 7MIPS 20MIPS 57MIPS 76MIPS

CPU 68030 68040 PA-RISC

Mammemoη(max) 16MB 32MB 128MB 64MB 192MB

CRTsize 16hlch/20hlch 19hlch

Resolution 1280×1024

S㎞ultaneously

displayedcolors
256colors(optionalcolorsoffered) 一

Built-inFXD

(max)

3.5hlch

200MB

5mch

320MB

5輌11ch

670MB
3.5㎞ch420MB×2 5輌nch

660MB×2

FDDIDAT FDD DAT

BasicUO

interface
SCSI,RS-232CCenロonics,LAN

1!Oslot 一 Doublelong×3VME

S㎞glelongx1
EISA1 EISA4

OpUon

CasseneMT Casse促MT

FXDextenti㎝

UOand
.

◎0㎜umca層

Uon◎ontro1

CassetteMT

FXDextensi㎝

Ful1-color

gmphic㎝gine

FXDext㎝si㎝ →maxlOGB

FIopPydisks

Graphicsystem

(GRX,(恥 く,PVRX,

TVRX)

FXDextension

→m肌40GB
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3.2BasicMEfamilysoftware

UseofthestandardUNIXworkstationsand

serversin也eMEfamilymakestherelated

operatingsystemabasefortheuseofsoftware

thatishighlyevaluatedinindustryandused

widelyallovertheworld.Themainproducts

thatareusedcenteringonthebasicsoftware

apPearinFigure3.

Graphics

*PHIGS

*Starbase

3rdP.S/W

PublicdomainS/W

Softwaredevelopment

envrronment

*HPSofヒbench

Database

mallagement

GKS UNIFY

Sybase,etc.GUI
HP-VUE
OSF/Modf

Distributed
・

computmg
*NCSNFS

Japanese

language

*NLIO

*NLS

Wm

L肌guage

C,C++

Fo血an

Pascal

oCOBOL

Windowsystem

XWindow
OMEWindow

Network

TCPμP

uucp

UND(SystemV+4.3BSD(oMEIUX,*HP-UX)

DriverSCSI,Ce加onics,GP-IB,LAN,X.25,VME,TTY,RS232C,etc.

*:FortheMERISCSerles

Figure3SoftWareConfiguration

。:FortheMECISCSeriesNosymbOl:CommonfUnctions

4.RepresentativeToolsforEOA

Next,letusconsidersomeofthecommonly

usedbasictoolsusedinengineeringoffice

automatron.

4.1Multimediatextpr㏄essing

ThissystemembOdiesthefunctionsengineers

havealwaysdesired.Representativefunc-

tionsareasfollows:

(1)Textediting

Thefunctionmakessimplemouseoricon

basedoperationspossiblefbrJapaneselan-

guageword-pr㏄essing,tabulating,produc-

tionofgeomet亘cpatterns,imageinput

(monochromaticscreen),editing,andgraphic
datahandling.

(2)InputofCADdrawings

Inputofdrawingsproducedthroughcomputer

aideddesignviatheGKSmetafile,CAD

drawingscanbefedinandinsertedwithinand

editedalongwithtexts.Thisfunctionispar-

ticularlyhelpfulintheprOductionofpropos-

alsortechnicalmanuals.

(3)Ma伽maticalexpressions

Wi由 也isfunction,mathematicalexpressions

involvingintegration,differentiation,sum-

mation,orothercommonoperationsfbrsci-

entificorengineeringcalculationscanbein-

sertedintOtextsandprinted.
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(4)Textdataconversion

ThefunctionusesSonyCo.,Ltd.'scommon

documentfileformat(CDFF)andmakesthe

inclusionoftextsproducedbyword-process-

ingprogramsrunonPersonalcomputersor

otherworkstationspossible.

ThesystemcanhandleB5(182x257mm),B4

(257x364mm),A4(210x297mm),andA3

(297x420mm)papersiZes,andprintoperations
canbeeasilyexecutedinthedesk-topenvi-

ronmentthroughtheprintserver.

4.2Electroniccabinet

Thisreferstoaserviceallowinguseofthehost

computerelectroniccabinetfromterminals

suchasworkstationsorpersonalcomputers.

Thecabinet,binders,anddocuments,arehi-

erarchicallyorganizedandaremanagedand

maintainedonthehostside.Thefollowing

arethefeaturesofthecabinet:

(1)Centralizedcontrolofdocumentsand

sharingofdocumentSwitho血erterminals

variouso血erfunctionsthatcanbemanipu-

latedbyusingam皿se.MailcontentSare

preparedbyapplyingthemultime(Uatext

pr㏄essing負1nctionsorbyusingaMitsubishi

Electricpersonalcomputer(MAXYSeries)

orword-processor.DocumentSthusprepared

canbesentorreceivedviatheUNIXelectronic

mailsystem.

4.4Electronicconferenceroombooking

Fromaworkstationorpersonalcomputer,

onecanfindoutthebookingstatusofcon-

ferenceroomsofvarioussizeswi由inthe

factory.Thissavesagreatdealoftimethat

wouldotherwiseberequiredtosearchforan

皿 ㏄cupiedconferenceroom.Representative

functionsinclude:

(1)Booking,cancellation,changing

(2)Listingofbookingstatus

(3)Securityfunction(settinguppasswords

forspecificconferencerooms)

(4)Displayofconferenceroomdata(names,

accommodations,10cations)anduserdata.

(2)User-friendlyman-machineinterface

servicesintheformofadesk-topenviron-

ment,witlicons,andmulti-windowfa-

cilities

(3)Simultaneousaccessingoftheelectronic

cabinetfromtwoor.morehostcomputers.

4.5FAXapplicationsystem

Filesanddatageneratedandmanagedbythe

workstationscanbedirectlytransmittedto

theFAXsystem.

5.TheSystem:AnExample

4.3UNIXelectronicmail

Useofel㏄tronicmailintheUNIXworld

presentsvarioususer-interfacerelatedprob-

lems.Forthisreason,MitsubishiElectrichas

developedagraphicuserinterfaceformulti-

ple-ad(hx∋ssing,confumationofincomingcalls,

confidentialtreatm'ent,address-retrieva1,and

Hereweshalldiscussanexampleofanen-

gin㏄ringofficesystemusingworkstaUonsor

serversandtools.

5・1Atypicalengineeringofficesystem

Figure4providesatypicalexampleof廿1e

systemsusedinMitsubishiElectric'splanロ
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andresearchstations.

5.2Electronicdocumentstorage

Electronicdocumentstorageisasystemthat

treatSdesigndrawingsaselectronicdataand

exercisescentralcontrolofsuchdata.Ac-

cordingly,withthistypeofsystem,thecon-

ventionaldocumentmanagementoperations

ofstoring,supervisingandlendingdrawings

(onpaper)arecomputerized.Thismakesthe

entireprocesspaperlessandfacilitatesbetter

designefficiencyandqualitycontroLThe

mainfeatu}esandfunctionsofthesystemare:

(1)Thestoragefacilityismadeupofadraw-

ingsledgerandaCADdrawingsdatabase

thatstoresdrawingsdata.

(2)Thestoragefacilityregistersdrawingin-

formationandactualdrawingsdata(CAD

data).

(3)Keywordfacilitiesareprovidedfordata

retrievalfromthedrawingsledger

(4)SpecifieddrawingsaredisplayedonLAN・

connected.workstationsbyusingmonitor

system.

(5)Drawingscanbeobtainedfromspecified

workstation(s)conn㏄tedtotheLAN.

(6)DrawingsledgercontentsandCADdraw-

ingsdatacanbechanged.

5.3EquipmentassetSmanagement

system

Thesystem,knownasFASTPLANcreates

databasesthatinter-relatebuilding,office,

andplantdrawings(diagramsshowingequip-

mentlayouts)andledgerdatarelatingtothe

attributesoftheequipmentelements.This

widensthescopeofequipmentandasset

management.Thesystemutilizesdiagram

dataprocessingandlayoutdesign/conversion

supPortfunctionstoefficientlyhandlefactory

siteplansformaintenancepurposes,tosuper-

visefixedassets,tomanagemachinecon-

tractsandmaintenance,andtoplanequipment

El㏄tronicfiling

回
目 目

Computing

serv釘

Electronical

CAD

PrOduction

managementhost

M㏄hanical

CAD

pcO

Routinejob
processmg

Figure4EngineeringOfficeSystem
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lay皿t.

5.4Estimatepreparationsystem

OneofthemostimpO伽tdutiesperformed

byMitsubishiE1㏄ 血c'ssystemengin㏄rsis

tOprepareestimatesforcomputersystemsin

accordancewithuserrequirements,andto

offerproposals.Thissystemperformsallthe

operationsrelatedtoesdmatesfromproduc-

ingdrawings,todrawingupspecifications

andresponses.Inaddition,viaanetwork,也e

systemcandevelopthedatafortheproduction

process.Itcanthereforeserveasaneffective

SIS/CIMsystem.Themainfuncdonsofthis

systemare:

(1)Preparationofdrawingsandestimates

(2)Checkingestimates

(3)PreparingProductinformation(htabase

(4)Automaticestimaterelatedcalculations

(5)Preparationofspecifications

(6)Transmittingestimaterelateddatatolower

stepsintheprocess.

f()rformattingthetextS,andcodingissimple

andbasedonlogicalitems.Furthermore,use

ofTEX,atexteditingsystemmakesdetailed

textoutputpOssible.Also,thesamedatacan

besimultaneouslyeditedintodifferentformatS.

(2)Technicaldataservice

Thisserviceusesahigh-speeddatabasema-

chineasaserver.Fromworkstationsorper-

sonalcomputersconn㏄tedtothelocalarea

network,datamayberetrievedfromcompany

t㏄hnicalmaterialsandresearchdocumentS

byusingtitlesorthenameofthedocument

issuer.

(3)Instrumentdataretrievalsystem

Theobjectofthissystemistomakeeffective

useoftheinstmmentswithintheresearch

station.Accordingly,itcentrallycon1エols

ins仕umentownership,instrumentperformance

informaUon,andinforma直ononloaningof

instrumen岱.Allinformationoninstruments

canbeinstantaneouslyretrievedfrom

workstationsorpersonalcomputersconnected

tothelocalareanetwork.

5.5EOAforresearchstations

6.Conclusion

Thestudiesconductedatourresearchstations

makeuseoftoolsthatmatchtheirvarious

researchobjectives.Thesearerunon

workstationsorsuper-computers.However,

researchersalsoneedacommonenvironment.

ApartfromthetoolsdescribedinSection4,

therearealsoanumberofservicesdeveloped

bytheresearchstationsfortheirownuse.The

followingarethreesuchservices:

(1)Routinetextgenerationsystem

Thissystemhelpsproduce,inexcellentfbr-

mats,theroutinetextsthatresearchershaveto

w亘teso廿equently由roughaneasy-to-use

interface.NoparUcularattentionisneeded

Forsometime,UNIXworkstaUonshavebeen

themainmachlnesMi醜bishiElect亘chas

beenusingtopromoteengineeringofficeau-

tomation.Inidally,useofthemachineswas

restrictedtoexpertsonly.Thesedays,how-

ever,吐1eopPortunityhasbeencreatedtouse

softwarefordifferentapplicationsacross

graphicaluserinterfacesorinadesktopenvi-

ronment.Asaresult,works口1tionsarenow

requiredfbreachindividualemploy㏄.Itis

difficulttodiscontinueuseofUNIX

workstationsonceones囲stoworkwi由

也em,sincetheysoonbecomeindiSpensable

食)rone,sdailywork.
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Asthescaleofengineeringofficesystems

expandShereafterandwhenfull-scalemulti・

me(1iapr㏄essingbegins,demandforbetter

andmoresophisticatedpe㎡formanceforLANs

andcommunicationsystemswillrise.Stand-

ardizationofs㏄uritymeasureswillalsobe-

comean㏄essityforsupervisionofthere-

sourcesthataretransmittedacrossnetworks.
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CurrentNews

*NTTDevelopsNewTVConference

System

NTThasdevelopedaninnovativeTVCon-

ferenceSystemthatcanconnectmanydifferent

locationsforsimultaneousdiscussionwith

oneanotheronscreen.Thesystemincludesa

functionalworkstationwithwhichthesame

screencandisplaypersonsinlllocations.

Sinceeachvoicecanbeheardcomingfrom

thespotwherethepictureofthepersonwith

voiceis,userswillbeabletohavethefeeling

ofbeinggatheredaroundatableasinalive

situation.Inaddition,userscanchooseto

speakonlytospecificpersonsin血esession.

Serviceswillstartin1995.

Thesystemutilizesa19-inchTVscreen.While

displayinginformationneededforthecon-

ferenceonthescreen,uptollmembersofthe

conferencecanalsobedisplayedonpartofthe

screenforsimultaneousdiscussion.Further-

more,theusercantumdownthevolumeor

shutofftheconversationitself,ifthereis

someonetheuserd㏄sn'twanttoconverse

with.

Moreoveruserscanchangehowthescreenis

arrangedtodisplaythellpersonsonthe

screenusingonlythesimplestoperations.

Whilewatchingthescreenduringasession,

userscanalsomakeoutsidephonecallsin

ordertoacquirenecessaryinformation,and

thenjoininthedebateagain.

Thesystemassumestheuseofbroadband

integratedservicesdigitalnetworks(ISDN).

*Fujitsu
,AT&TGroupreceivesorder

tolayopticalsubmarinecablebe・

tWeenSingaporeandJapan

'AUS -Japanconsortium ,ledbyFujitsuand

includingAT&T,NECandJapaneseOcean

SubmarineCable,hasacceptedanordertolay

anopticalsubmarinecable[theAPCSystem]

thatwillconnectsdifferentcountriesorareas

betweenSingaporeandJapan.Thetotalcost

willbe46.4billionyenandthecablesoverall

lengthwillbe7,500km.Operationsareto

beginattheendofJuly,1993.

TheAPCSystemistobeacommunications

tunklinebetweenJapan,Taiwan,HongKong,

MalaysiaandSingaporeconnectedbyoptical

fiberswithatransmissioncapacityof560

megabit!sec,correspondingto7,560telephone

lines.InJapan,thetrunklineoftheAPC

SystemwillbeconnectedtotheMiuracable

centeroflnternationalDigitalCommunication

(IDC)andtheMiyazakicablecenterofKDD.

Conventionalsubmarinecableslinkconnec-

tionsbetweeneachareaandthenextareain

turn.Incontrast,thecableoftheAPCSystem

willhave4branchpointsontheoceanfloor
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connectedtobranchestoeachareaandwillbe

thefirstofitstypeinthePacificregion.

FororderingandmanagementoftheAPC

systemtheconsortiumwillinvolveAT&T,

KDD,IDC,ITDCandgothertelecommuni-

cationsprovidersinHongKong,Singapore

andMalaysia.AfteritScompletion,29more

corporationsthatwillusethecableplanto

signthemaintenanceagr㏄ment,sothatatotal

of38telecomprovidersandcorporationsfrom

23countriesandregionswilljointlyownthe

APCSystem.ThecableoftheAPCSyStemis

tobeconnectedto"SEA-ME-WE2",which

willextendfromSingaporetoFranceandstart

operationsatalmostthesametimeastheAPC

System,thusformingpartofaround-the-

worldopticalsubmarinecablenetwork.

varietyofaspectsofpr()jectresearch.ERCIM

(EuropeanInformationScienceandMath-

ematicsConsortium),whichplaysanimpor－

白mtroleinresearchanddevelopment(R&D)

inthefieldofinformationscienceinEurope,

hasdisplayedaspecialinterestintheproject.

ERCIMcomprises5primaryresearchor-

ganizationsdealingwithinformationscience

intheUK,France,Germany,andother

countries.Approximately10ERCIMstaff

memberswillattendtotheTokyoInternational

Workshop.FromFrance,theOpticalResearch

CenterofCNRS(TheNationalScientific

ResearchCenter)alsowishestoattendthe

Workshop.

*FujitsuLaboratoriesdevelopneWtype

ofchipsforopticalsignalreception

*Ellropeanstojoininthedevelopment

offour・dimensionalcomputer

AnumberofECresearchinstitutionsand

corPorationsareannouncingtheirparticipa-

tionin也epr()jecttodevelopthenew``four-

dimensionalcomputer"informationprocess-

ingsystemthattheMinistryofInternational

TradeandIndustry(MITI)istolaunchin

1992.

The``Four-dimensionalcomputer"willemploy

remarkablefunctionsthatconventionalcom-

putershavenothad,suchashuman-likein-

tuitionandtheabilitytorecogriizefiguresand

graphics..Startinginfiscalyear1992MITI

willinvestapproximately100billion'yenin

thisinternationalpr()jectfornew'℃omputer

developmentandisappealedtoEuropeanand

Americancountriestoparticipateinthepr()ject.

ManyEuropeanco皿trieshavedecidedto

attendtotheTokyoIntemationalWorkshopin

October,1991toexamineanddiscussawide

FujitsuLaboratorieshavedevelopedanew

typeofchipforopticalsignalreceptionthat

mayfindpracticaluseincoherentoptical

communications,thenextgenerationvery

high-speedopticalcommunications.Con-

ventionallyfourchipswithlightintercepting

elementshavebeenusedtogetherasaset,but

withthenewtypetheseelementsaresuccess-

fullyintegratedintoonechip.Inaddition,the

substratesoftheelementsareprocessedintoa

condenserlenslayersothattheelementsare

unifiedwiththelensesonthechip.

Thesizeofthenewchipis500micronsby400

microns.4spotsononesideofthechipare

processedintolenseswithadiameterof80

microns.Sincethesepartsaremadefrom

indiumandphosphorus,theyhavethenature

oftransparentglasswithregafdtothel.55

micronwavelengthlightbahdthatisusedfor

opticalcomm皿ications.

Photodiodesmadeofgallium,indiumand
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arsenicfbrmthelightinterceptionelementsin

也einteriorbeneath山elenses.Thecontrol

circuitryandconnectionterminalsareform《 泊

ontheoppOsitesidefromthelenses,ifthechip

ismountedonasignalprocessingICchip,

由eircircuitscanbed口ecdyconnected.

Coherentopticalcomm皿icationsisasystem

withwhichagreatdealofinformationcanbe

transmittedusingtheoperatingwavelength,

frequencyoflightanddelicatechangesof

phase.Itisexpectedthatitsinformation

operatingspeedwillbe15timesto60times

fasterthanofpreviousopticalcommunication

systems,whichexpressesinformationusing

flashesoflight.

specificdistancetowardasp㏄ifiedposition.

Themorewiresthatareconnectedtothat

device,血egreaterthedistancethattheother

devicesmoveinthesamedirection.This

operationisrepeatedforeachdevice,return-

ingtothefrrstdevicewhentheyhaveallbeen

completed.

Thismeansthatthedevicesaremovedac-

cordingtotheprinciplethatthedeviceswitha

largenumberofconnectingwiresaremade

contiguous,whilethosewithfewconnecting

wiresbecomeseparatedoff.Byrepeatingthis

simpleoperation,thepositionalrelationships

ofthedevicesapproachestheoptimalar-

rangement・

*MitsubishiElectricCentralLaborato .

riesdevelopsveryhighspeedneural

netWork

MitSubishiElectricCentralLaboratorieshas

developedanewtypeofveryhighsp㏄d

neuralnetworkthatis10milliontimesfaster

thanprevi皿snetworks.Theneuralnetwork,

whichperformsinformationprocessingthat

virtuallyimitatesbiologicalnervoussystems,

acquirestheinformationprocessingcapacity

tosolvespecificproblemsbymodifyingits

internalorganizationthroughlearning.

Therefore,theLaboratoriescallthedeveloped

system　 self-organizingneurotheory."

Forexample,whenw口ingtoge也eralarge

numberofsemiconductorelementsinLSI

designinthewaythatwillminimizetheoverall

lengthoftheelectricalwiring,theelements

arefirstappropriatelyarTangedwi也insp㏄ific

limits.Thenoneoftheelementsismoveda

Tofindtheoptimalarrangementbycomputer,

everyallocationpatternmustbeinspected.

Whenaconventionalneuralnetworkisused,

ifthereare10,000devices,itwouldtake

approximately20,000years(inthecaseofa

supercomputer).Sincethenewsystemdoes

notinvestigateeveryallocationpatternbut

merelyrepeatsthesamesimpleoperation,it

wouldonlytakeapproximately15hoursfor

thecomputation(onetenmillionthof20,000

years).Moreover,thememorycapacitywhich

isrequiredforthecomputationisonlyone

hundredbillionthofthatneededbyprevious

computers・

Thus,thefocusofthisnewtypeofneural

networktheorywillbetousesimpleoperations

.inplaceoflargequantitiesofcalculations,by

moresuccessfullyextractingthequalitythat

neuralnetworksinherentlypOssesstoapproach

astableconfiguration.
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