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FromtheEditor

Therapidprogressoftelecommunications

technologyhasbroughtaboutaremarkable

degreeofinforma丘zationinJapaneseindustry.

Inaddition,therecentappearanceofcompact,

highperformanceinformationequipment,such

aspersonalcomputersandwordprocessors,is

evenspreadinginfOrmadzadontothepersonal

level,namely,individualsanddailyHfe.The

progressoftelecomm皿icationst㏄hnologyand

theliberalizationofcommunicationlineshas

ロiggeredtheconstructionofinformationnet-

workSwithinenterprises,betweenenterprises,

andbetweenindustrygroups,aswellasinter-

nationalnetworksandpersonalcomputernet-

works.,

Computerperfbrmanceisimprovingrapidly

owingtotechnologicalinnovation,butR&D

effortshavemainlybeendirectedtowards

findingwaystostorelargeamountsofdigital

dataandprocessitathighspeeds.Therefbre,

computerdataisbasicallydigitaldataeven

now,somethingthatisnotlikelytochange.

However,telephonelinesaredesignedto

transmitvoicewavesignalsusinganalogsignals.

Therefbre,thedigitalsignalsusedbycomputers

mustbeconyertedintoanalogsignalsusing

sp㏄ialequipment(suchasamodem)fortrans-

missionoveratelephoneline.Costandtech-

nologicalconveniencecouldbeimproved

enormouslyifdigitalsignalscouldbetransmitted

withouttheneedforconversionintoanalog

signalS.

Humanscommunicatelargelythroughthesenses

ofhearingandsight.Untilnow,separatemedia

havebeenusedfordifferentsenses-telephones

andradiofOrtransmittingvoice,TV,movies

andvideotexfortransmittingimages,andwritten

documentsforcommunicationthroughchar-

acters.However,inhumancommunicationsin

theirtrue,originalform,alltheseareintegrated

together.Technologicalproblemsarewhat

havemadeitnecessarytousedifferentmedia.

ISDNintegratesvariousformsof

communicationmed .ia,includingtelephone,

facsimile,datacommunicationsandimage

COmmUniCatiOnS,USingOneCOmmuniCatiOnline,

andimplementshigh-speedtransmissionatthe

sametime.Thisisanepoch-makingtechnology

thatbringscommunicationthroughmediacloser

totheoriginalformofcommunicationbetween

humans.

Mostdatabaseshavebeenusedtostorecharacter

information,suchasdocumentsandabstracts,

forreferencepurposes,buttheneedtostore

numericalvaluesandgraphicinformation,such

asconstantlychangingeconomicinformation

andvariouskindsofstatisticaldata,etc.,has

increased.Therecenttrendistowards"fact

databasesl`thatstoreimageandvoicedataas

well.Thebestmethodforunderstandingthe

meaningofreal-worldinformationisto

experienceitinaformthatisascloseaspossible

tothewayitisexperiencedinreality.For

1 JCQNo.91,1992



example,whenitcomestoabirdsinging,itis

⑫rmorerealistictohearthesongofitselfthan

tolookatcharactersrepresentingthesong.

Evenmorerealisticinformationcanbeobtained

byseeing由ebirditSelfanditsmotionsinthe

fbrmofanimage.Aconsiderableam皿ntof

informationwouldbenecessarytotransmit

every血ingaboutabird'ssongusingonly

charactersandnumericalvalues.Andwhen

informationistransmittedusingcharactersand

numericalinformationalone,notonlyisalarge

amountofdatan㏄ded,theresultisfarless

satisfactorythantheimmediacyofinformation

obtainedbydirects㏄ingandhearing.Thisis

whytheso-calledmulti-mediadatabase,which

integratesalargevarietyofmedia,including

characters,numericalvalues,voiceandgraphics,

isattractingsomuchattentionoflate.In

addition,interestisf㏄usingonso-called

hypermedia,withwhichalargevarietyof

informationcanberetrievedandmanaged

accordingtothehumanappK)achestothinking,

conceptionandrecognition.Intelligent

hypemediawi也evenmoreaffinitytomanwill

beimplementedin也efuturebytheuseof

frontiertechnologysuchasAItechnology.

ThesetechnologieswillcontinuetOenhance

databaseutilization,andISDNwillplayan

importantroleinthesophisticatedandefficient

useofdatabases.RWCP(Real-WorldComput-

ingPa血ership)wasorganizedinJapaninJuly,

1992.Associationmembersarestudyingareas

inwhichcomputershavebeenlessthanprofi-

cient,suchashumansensitivityandpattern

recogrlition.TheaccomplishmentSofsuchR&D

effortswillmovecomputerapplicationscloser

tothehumanexperience.ISDNwillconstitute

oneoftheimpOrtantinfras血icturetechnologies

thatwillsuppOrttheinformationsocietyofthe

future.However,manyproblems,including

standardizationands㏄urity;mustbesolvedto

promotetheinternationalexpansionofISDN

serVlce.

ThepresentissueofJCQintroducesrecent

ISDNtrendsinJapan,andcontainsarticleson

thecurrentstateofISDNservices,examplesof

ISDNinstallation,andfuturetechnological

trendS.IhopethisinformationwillbeofusetO

ourreaders,andwouldalsoliketoexpressmy

gratitudetotheauthorsofthearticles.

－
YujiYamadori

Director

Research&InternationalAffairs

JCQNo、91,1992 2'



PresentStateofISDNServices

AtsushiYano

GcneralManager

ISDNPromotionDept.

NipponTelegraph&TelephoneCorp.

1.GrowthofISDN

(1)OverviewofISDN

Withtheexpansionofserviceareas,thenumber

ofusershasincreased,whichhasresultedin

varioustypesofapPlicationdeployment.

ISDN(lntegratedServicesDigitalNetwork)is

anewnetworkservicecapableofproviding

telephone,facsimiledata,stillpictures,moving

pictures,andotherservicesonasingleline.

Inthispaper,wewillreportontrendsinISDN

withafocusonapplicationsdeployedover

time.

(3)BenefitsoflSDN

Wi血ISDN,ithasb㏄omeunn㏄essaryfor

userstosubscribetoseparatelinesforeach

service.Inaddition,commoncarriersareno

longerrequiredtoconstructseparatecommuni-

cationsnetworksf()reachservice.Userscan

alsousehigh-speedcommunicationlinesfrom

64kb/sto1.5Mb/s也roughswitchedlinene卜

works.

ISDNisanindispensableinfrastructurefbrthe

InformationSocietyofthenextcentury.

(2)HistoryofISDN・ ■
InApril1988,NTTstarted"INSNet64,"an

ISDNserviceprovidingaBasicRateInterface

(BRI:2B+D,B=64KbiVschannel、Dニ16Kbit/s

channel),andloqkeduponasthefoundationof

theInformationSociety.NTTadded"INSNet

1500"asaPrimaryRatelnterface(PRI:23B+D

or24B)inJune1989,andapacketcommunica-

tionmodeforINSNet1500inJunel990.

Whatwerethefactorsthatactuallyattracted

userstodecideonISDNservices?

Figurelshows山eresultsofasurveyasking

userswhytheybeganusingINSNet.

Theseresultsreflecttwomajoradvantagesor

ISDN:1)highdegreeofvalue-addedcommu-

nications,and2)reducedcommunicationscost.

RespondentspraisedISDNlbritshighspeed

transmissionofalargevolumeofdata,high

qualityandaccuracyofinformation,andsimul-

taneoususeofmultiple1▲nes,whichcanleadlo

diversifiedapplications.

ら
Actually,useofISDNscrvicestakingadvan-

tageofvalue-addedcommunicationsisincreas-

ing.

3 JCQN《).91,1992
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Figure1 INSNetServiceUtilizationStatus

(Source:UserSurvey)

(4)StatusofISDN

SinceNTTstartedINSNet64serviceinthe

threeareasofTokyo,NagoyaandOsakawith

1141ines(nineusers)inAprill988,NTThas

significantlyincreasedservicesupPlyareas

everyyear.Thissituationissummarizedin

Table1.

Attheendofthe1989fiscalyear(Marchl990),

由erewere1951SDNserviceareascoveringall

theprefecturalcapitalsinJapan.By由efb1-

lowingMarch,thenumberofareashadbeen

increasedto1,222coveringover90%ofcities

wheredemandwasrevealed.ByMarch1992,

theservicehadb㏄nexpandedto2,049areas.

Thiscoveredalmostallsuchcitiesand94%of

telephoneservicesubscribers.(Thereareabout

4,400areasacrossJapan.)

Asthegeographicalareacoveragehasincreased,

thenumberoflinescontractedbyusershas

significantiyincreasedaswell.Thistrendis

showninFigure2.

ByMarchl992,thenumberofcontractedlines

su甲assed100thousandlinesinte㎜so『 也c

INSNet64unit(thenumberoflinesforINSNet

l500isco皿tedas10timesthatofINSNet64

whenbothrNSNet64andINSNetl500are

tabulatedtogether).Thenumberofhnescon-

tmuestogrowatamonthlyrateof5,000to

6,0001ines.
'

TablelGrowthofServiceSupplyAreas

March1989 Marchl990 Marchl991 Marchl992

No.ofService

SupPlyAreas 29 195 1,222 2,049

TypeofArea

Expansion
3m句orcities

Prefectural

capitals
Areaswheredemandclcar】yexists

JCQNo.91,1992 4



Asshowninthefigure,packetcommunication

modeservice(INS-P)providedbyINSNet64

hasbeenontherise.AsoftheendofMarch

1992,33900fuserswhocontractedforlNSNet

64wereusingINS-P.Thenumberofusersis

expectedtoincreaseevenmoreinthefuture.

typesoftransmissionaccountfor8890,andthe

percentageoffacsimileutilizationandinte-

gratedutilizationisgraduallyincreasing.

Inthisway,thedemandforINSNet64is

thoughttobeextensivebecauseofthen㏄dfor

datatransmissionathighspeedandlowcost.

(5)TypesofUtilization

Figure3showstheresultsofasurveytargeting

largeusersastowhattypesofinformationthey

aretransmittingthroughNSNet.

InINSNet1500,PBXutilizationaccountsfor

68%,whichisfollowedbydatatransmissionat

18%.Theratioofimageutilizationisgradually

lnc「easlng・

Ascanbes㏄n,forINSNet64,datatransmis-

sion(includingthe24900fPOSdatatransmis-

sion)accountsfor74%,whichisfollowedby

facsimilecommunicationat14%,Thesetwo

AsforthehighPBXutilization,itapPearsthat

usersareattractedbythemuchlowercostcom-

paredwithmultipleanaloglinesofsimilarper-

fomanceandby山eintegratedutilizationofG4

(No.oflines)
120,000

(Numberofscrviccarcas)

100.OOO

80,000

50.ooo

40,000

20,000

0

■INSNct64+INSNetI500
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o
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em
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No.oflinescon-
tmctedbyusers

日4 221 537 877 1,198 1,949 3,213 5,274 7,了44 日,283 15,902 22∋ ・2,・・3 48,055 62,8了3 80,B85 1G1,649

s
o
田

§
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)14

(一)
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(一)

53丁

(一)

8η

(一)

1,195

(一)

1,了39

(一)

2,了23

(一)

4,554

(一)
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(一)
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(1τ1)

B,062

(659)
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(1,999)

27,313
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(U、155)
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6了,705
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ll了

(一)
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(8)

284

(13)

402

(i了)

560

(24)

了46

(24)

1,008

(33)

1,318

(36)

1,丁51

(42}

(NumberoI
scrviccareas) 3 29 195 1,222 ZO49

No【es1,

2.

3.

INSNet64servicewasstanedonApT,19,1988.INSNetI500servicewasstartedonJun.27,1989.ThepackelcommunicationmodeservicewasstartedonJun.L1990.

No.oflinescontractedbyusers=INSNet64+n《SNetl500x10

FiguresinparenthesesarenumbeTefpacketcornmunicationuse(doublccount)

Figure2NumberofContractedUsersforINSNet
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Complex3%

FAX

(14%)

(POSdata)
(24%)

Image2%

Others490

Data

trans-

mISSlon

74%

Data

18%

Voice

8%

Image

9%

Otherslolo

PBX

64%

DataasofOct.30,1991(n=29,500)

(a)INSNet64Utilization

DataasofOct.30,1991(n=822)

(b)INSNetl500Utilization

Figure31NSNetUtilization

Table2TrendsinCommunicationsEquipment

Decemberl989 May1992

CommunicaUons

Equipment

No.of

Vendors

No.of

Products

Approximate

PdceRange

No。of

Vendors

No.of

Products

Approxim飢c

pnceRange

TeminalAdapter 8 29 80K-400Kyen 26 122 80K-3.OMyen

G4Fax 11 16 L68M-3.8Myen 13 43 0、98-3.8Mycパ|

TVTelephone 6 6 25M-6.OMyen 5 7 0.95-75Mycn

TVConference

System
11 15 10M-32Myen 14 32 5M-20Myen

Inte㎡aceBoard 3 3 300K-500Kyen 30 40 100K-960KyCI1

FDTransferEquipment 一 一 　 4 7 0.3M-0.97Myen

DigitalPBX 9 16
Dependsonsystem

functions 15 37
Dependsonsys[cm

funclions

Total 27 85 一 61 288 一

*1Minimumpriceforplain -papertypeis1 .5Myen No.ofvendors:2.3times

No.ofproducts:3.4times

JCQNo.91,1992 6



facsimileterminalsandimageterminalsattached

tothePBXextensionlines.

(1)ExamplesofDataComm皿ication

APP]ications

UserapplicationofISDNserviceshasbecome

morediversifiedasthevarietyofcommunica-

tionsequipmenthasexpanded.Thisexpansion

issummarizedinTable2.

Comparingthenumberofvendors,numberof

prOductsandpricerangebetweenDecember

1989andMayl992,wes㏄anincreaseofabout

2.3timesinthenumberofvendorsandabout3.4

timesinthenumberofproductsoverthetwoand

halfyears.

Asforprice,moreandmoreprOductshave

b㏄omeavailableonthelow-costside.In

particular,apricereductionofabout60%is

seenforG4facsimiledevices,andoneofabout

40%forTVtelephones.Asubstantialprice

reductionhasb㏄nachieved.

Also,thenumberofterminaladapters(TA),

includingonesforpacketswitching,hasrapidly

increasedfordatauseintransmission.In

additinon,thenumberofTAsusedforin-

terconn㏄tingLANshasbeenrapidlyincreas-

ingsincearound1992.

1)POSSystems

POSsystemsareusedtocutdownonlabor

atsalescountersinretailstoresandthe

like.Thesystemsarealsousedforsales

supPortbyaccumulatingPoint-of-salein-

formationsuchas"whoboughtwhat,and

when?"

Forchainstoreshavinganumberofdis-

tributedoutlets,POSdatacanbecollected

atacentralofficeutilizingtheadvantages

ofhigh-speedISDN.

InthecaseoflNSNet64,twoBchannels

andoneDchannelareavailablconone

line.Wecanthereforeassigndifferent

functionstoeachchanneLForcxample,

wecanuseB-channellineswitchingfor

high-volumeinformationsuchasdaily

salesdata,andD-channelpacketswitch-

ingforlow-volumeinformationsuchas

inventoryreports.Thismakesforeffecient

datatransmission(SeeFigure4).

2)FloppyDiskTransferSystem

2.MostUsedApplications

IfwecompareISDNwiththetelephonenet-

work,wenoticealargedifferenceintheirdata

transmissionvolume.Forexample,when .we

transmitdatausingthetelephonenetwork,the

maximumdatarateisaround4800bpsingen-

eral.WhenusingINSNet64,however,the

maximumis64Kbps,whichismorethanlO

timesfaster.Asaresult,manydiversified

applicationshavebeendeveloped.

Asmentionedearlier,ittakesagreat

amountoftimetotransmitalargevolume

ofdatausingthetelephonenetwork,butit

canbedoneinashorttimeusingISDN.

Forexample,ittakesabout40minutesto

sendtheinformationononenoppydisk

(aboutlMegabyte)usingthetelephone

nctwork,butwecansendilinaboutthrcc

minutesusingINSNet64、

Thefbllowingswillpresentsomeexamplesof

popularapPlications.

7 JCQNo.91,1992
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Figure4POSSystem

Recentlyafloppydisktransferunithas

beendevelopedwhichcantransmitthe

entirecontentsofafloppydisktoremote

locationsusingINSNet.Similaftofac-

similedevices,theoperationoftheunitis

simpleandcanbelearnedbyanyone.You

simplypushtheappropriatebuttonsafter

insertingthefloppydisk(SeeFigure5).

Youcanalsouseafiletransferunitonyour

PCbyincorporatinganISDNinterface

boardincombinationwithcommunica-

tionsoftware.Inthiscase,youcantransfer

specificfilesofdataonafloPPydisk.

UsersappeartopreferINSNetforcon-

nectingLANsbecauseofitshighspeed

andlowcostandbecauseitcanbecon-

nectedtomanylocationsasaswitchedline

network.

(2)Examples《}fFaxApplications

Inad(litiontobeingabletotransmitaA-4sizc

copyinonlyaboutfourseconds,theG4fac-

similedevicecanreproducecharacters,illustra-

tionsandpicturessharplyat400dpiresolution,

whichisabouteighttimeshigherthanthatofthe

G3standardmode.

3)ConnectionBetweenLANs

Followingthespreadandincreaseduseof

LANs(LocalAreaNetworks),theneedfor

inter-LANconnectioninremotelocations

hasincreased.

Therehasbeenmoreandmoreapplica-

tlonsuslngINSNettoconnectbetween

LANs(SeeFigure6).

Forexample,thisfunctioncanbeusedfbrG4

facsimilecommunicationsbetweenamainmu-

nicipalwardofficeandbranchorliaisonoffices

toissue,fbrexample,copiesorextractsofa

familyregister(SeeFigure7).

Asaresult,aboutonethirdofallfamilyregister

copiesare,nowbeingissuedviafacsimilede-

vicesbylocalgovemmentsinseveralcitiesnear

Tokyo.Thishasmadealargecontributionto

speedinguprcsidentservices.

JCQNo.91,1992 8
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(3)Examp]esofImageApPlications

OneofthemostpOpularimageapplicationsis

thisTVconferencesystem(SeeFigure8).

.Thesamesystemcanalsobeusedforinterna-

tionalconferences,meetings,ctc.

(4)ComplexApPlications(UsingaPBX)

Forexample,byusingswitchedlineINSNet,it

isnowpossibletoholdaTVconferencewith

almostanyotherTVconferencesystemdueto

theeffortSmadetoimprovemutualconnectiv-

ityofTVconferencesystemsbasedonISpN

internationalstandards.

ItisalsopOssibletoconductconferenceswhile

viewingpictures,chartsandtablesonthescreen

usingdocumentandpicturetransmissionfunc-

tions.Thiscansavetheexpenseandtime

requiredfbrbusinesstrips.

Inacertaincompany,theTVconferencef皿c-

tionisusedbetweenthecompanypresidentand

customerswhoarevisitingaremotebranch

office.

MainOffice(Center)

InanbusinessenterPrise,itisnotuncommonto

needseveralcommunicationsapPlicationsat

onetime,suchaswhenholdingaTVconfer-

enceinwhichdocumems,precisiondrawings

andvisualmaterialsaren㏄dedfromremote

locationsbyG4facsimile.ByusingllVSNet,

youcancreateahigherderisitycommunica-

tlonsenvlronmentbycombiningvoicetermi-

nals,dataterminalsandimageterminals.This

canhelpcompanyactiviticsprocccdmuchmorc

smoothly(SeeFigurc9).

Furthermore,youcansubstantiallyrcduccini・

tialcostsandrunningcostscomparedwiththe

telephonenetworkbyusingINSNetl500as

IinesbetweenPBXandthetelephoncswitching

system.

BranchOfflce

1。 「「 o
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3.InterestingNewApplications2)High-qualityVoiceTransmissionSystem

IhavedescribedpopularapPlicationsinthe

previouss㏄tion.Here,Iwouldliketointro-

duceseveralinterestingapplicationsthatmake

themostofISDNcharacteristics.

Thissystemtransmitsvoicecodedbya

7kHzcodec,whichhasawiderbandthan

thetelephonenetwork(3.4kHz),through

the64KbpsinformationchannelofINS

Net.

(1)VoiceApPlications

1)VoiceConferenceSystem

Youcanholdaneconomicalvoiceconfer-

encebyconnectingmultiplelocationswith

digitaltelephonesusingINSNet(SeeFig-

urelO).

Inthissystem,itispossibletoconnect

nearbylocationsonebyoneinsteadof

connectingalltheconferencetelephones

tothehostcomputer(①,②,and③inthe

figure).

Aradiobroadcastingstationinalocalarea　
usesthissystemforlivebroadcastingof

professionalbaseballgames.

Inthepast,inordertorelayoutsidebroad-

casts,stationsusedbroadcasting-standard

leasedlines(50Hz-10kHz),orsentvoice

bywirelessmeanstoastationusinganon-

siteradiorelaycar.ThissystemusingINS

Nethasbeenadoptedasthemostconven-

ientandbestvoice-qualitysystem(See

Figurell).

3)High-quaiitySoundBroadcastingSystem

Asaresult,itisunnecessarytocreate

multiplelinesatthecenter,andyoucan

keepthetotalconnectingdistanccandset

communicationfeestoaminimum.

Thissystemca、ntransmit7kHzofvoiceto

amaximumofabout80010cationsutiliz-

ingthehighqualityfeaturesofINSNeL

11 JCQNo.91,1992



鑛

ConferenceCoordinator(Host)

A

Ψ

C

鑛
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D

Figure10VoiceConferenceSystem
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一
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codeck

一 Amplifier

㊨ 」u
一 ÷ 癬]rT.■11コ'"

ぎ

」
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Speaker
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巳
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FigurellH .igh・qualityVoiceTransmissi《)nSystem
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Thisisveryconvenientwhenyouwantto

simultaneouslytransmitthesameinfor-

mationtoalargenumberoflocations(See

Figure12).

andinformationtransferbetweenhead-

quartersandbranchesofcompanies,or

betweenadministrativeorganizationsdur-

1ngeme「genCleS・

Forexample,atonecompany,thissystem

isusedtotransmitthepresident'sspeeches

o「executives'instructionstobranches

acrossJapan.Thesystemcanalsobeused

bysecuritiescompaniesandfinancialin-

stitutionstotransmiturgentinformation

suchassuddenchangesinforeignex-

changeandstockmarkets.

Inthesystem,informationdispatchisnot

limitedtothecenter.Thesystemcan

transmitthevoiceof.6nemembertoall

othermembers,anddiversifiedtwo-way

communicationsarepossible.

(2)ImageApPlications

1)RemoteMonitorSystem

Inthetelephonenetwork,imagetransmis-

sionoflframeper30secondsisthelimit,

butusingINSNet64thetransmissioncan

beimprovedto3framespersecond.Asa

result,remotcmonitorsandreccption

servicescanprovidecustomerswithasense

of"closeness'「throughvideopictures.

Asancxamplc,thesystemcanbcusedto

remotelymonitorATMcquipmentat

banks(SceFigurcl3).

Asforotherapplications,wecanthinkof

remotecducationbyvocationalschools,

CenterSide

馨

■
一 一.　一..

工
Mainunit

[一 コロ■■■
'■■、

z絃 ミ'川`'"""'
●A

mpli丘er

HO-1000

一

c)

◎

一
・言
⊃

㌣.曽

日§

§
工

Speaker

/

■ 薮vs磁

○

○
○

○

口
1

Ampll負er

一 ロー
`●```.1n`H

Speaker

㌘ ☆.こ%o旬

Ampliner

HC-1000 Speaker

Figurel2High・qualitySoundBroadcastingSystem
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口
S

旦
⑬ 一 一1 「 一
一 ノ`一=ノ

1 レ 1≡
ATM

VTR

Figurel3RemoteMonitorSystem(ForUsewithanATM)

2)StillPictureTransferSystemforDigital

StillCameras

Thissystemcantransmitcolorimages

takenbyadigitalstillcamerawitha

memorycardtoremotelocationsbytele-

photographterminals.

Forexample,inthecaseofautomobile

lnsurancecoveragework,apictureofacar

damagedbyanaccidentcanbequickly

sen"oanassessmentspeciahst,thereby

improvingtheefficiencyoftheclaim

process(SeeFigurel4).

3)StillColorImageTransmissionSystem

UsingINSNet1500,thissystemcantrans-

mitcolorimagesthatrequireavastamount

ofhighprecisiondatainseveralminutes

(SeeFigure15).

Completcdimagesofprintsdevelopedat

thedesignstudiooftheInainofficeusing

acomputerareverifiedbythecustomer

andthentransmittcdtoaplantforprocess-

ingandprinting.

Asaresuh,timespentontravelbetweena

designstudio,acustomer,andaplantcan

besubstantiallシreducedandsignificant

improvcmentachievcdinjobpcrformancc.

4.ConnectivitywithF()reignCユ 川ntries

ThebenefitsofISDNsuchashighspeedand

highqualitytogetherwithitseconomicalad-

vantageswillbeespeciallyapParentininterna-

tionalareas.

Thereareanincreasingnumberofcascswherc

G4facsimiled6vicesandTVconferenccsys-

temshavebeeninstalledforthepurposeof

reducingcommunicationsexpensesandfacih－

JCQNo.91,1992 14
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Figure14StillPictureTransf'erSystem(forDigitalStil]Camera)
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已tinginformationexchange.Therearealso

caseswheredatacommunicationsarebcing

madethroughterminaladapters.

areplanstoconncctwithSwitzerland,New

ZealandandDenmarkduringthisfiscalyear.

5.Futu「ePlans

Webelievethatthisdemandwillbecome

strongerinthefuture.

Atpresent,NTT'sINSNet64isconnectibleto

14countriesorareasincludingtheUnitedStates ,

theUnitedKingdom,France,Italy,SanMarino,

VaticanCity,Germany,Belgium,Spain,thc

Netherlands,Sweden,Australia,Singaporeand

HongKongviaKDD'sinternationallines.There

TheconstructionofavarietyofISDNsystems

tom㏄tusers'n㏄dshasbecomeeasierasnew

apPlicationpackagesanddeviccsaredeveloped

andpricesdecrease.

AsyoucanseeinFigurel6,thebaseofsingle-

prOduct-typemarkctShasbednaddedtonation-

wideandregionalsystemmarkcts.

①Marketexpansionof

nationwidesystems
②Marketexpansionof

regiOnalSyStemS

〆
!1,.

③Marketcxpansionof

single-produc【systems

Center

⇒

帯
、」

蘭

⇒
〆

Figure16SalesMarketExpansion
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6.FutureChallenges

WecanexpectthattheconstructionofISDN's

nextgeneraUonofcommunicationsinfrastruc-

turewillcreateanewandveryattractiveworld

forcommunicationsusers.However,anenor-

mousamountoffundsarenecessaryforthe

consロuctionofnetworkfacilities.

Thegreatchallengeforthefutureishowto

effectivelymakeinvestmentsforconstructing

anISDNfoundation,takingintoconsideration

revenuesandexpenditures.Itisnecessarythat

anagreementbcreachedastowhowillpayfor

theinfrast∫ucture,whenthatinvestmentwillbe

made,andhowmuchwillbemade.

ThefuturecourseofISDN,theinfrasロuc山reof

theInformationSociety,willbedeterminedby

thefu加restrategiesofusers,communicaUons

ca1Tiersandcommunlcatlonsequlpmentven-

dors,takingintoconsiderationshort-termin-

comcandexpendi胆rebalance,long-temmin-

vestment,andrc山moninvcstmcnt.
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MultimediaInfbrmationSystem

whichUsesISDN

VIX(VersatileIntemgenceExchange)

ReikoKinoshita
BusinessInformationSystem2ndDivision

FujiResearchInstituteCoq)oration

1.PREFACE

OnetrendresultingfromtheadventoftheSIS

(StrategicInformationSystem)boomisthe

tendencytoviewthecomputerasaneffective

strategictOolforexpan(llngmarketsharerather

thanmerelyasatoolforstreamliningandauto-

matingjobprocessing.Inaddition,therearean

increasingvarietyofuserneeds;usersnow

demandhighly㏄onomicaltoolsthataresuited

tovariousapPlications.Inresponsetothese

trends,FujiResearchInstituteCorp.hasac-

complishedtheconstructionofamultimedia

informationsystemforthecomingageofISDN

inan18-monthprojectterm.

2.BASICCONCEPTOFSYSTEM

CONSTRUCTION

SuitabilityforvariousapPlications

Adaptabilitytostrategicinformationnet.

worksusingISDN

.SuPeriorcost-effectiveness

・Flexibilitytokeeppacewiththelatesttech-

nology

Thissystemthusofferssolutionsformultime-

diaapplicationsthatcanmeetavarietyofneeds.

ItiscalledVIX(VersatileIntelligence

eXchange).

3.SYSTEMFUNCTIONALITYRE・

QUIREMENTS

Thefeaturesrequiredofthissystemarethe

following:

(1)Technicalfeatures

Thebasicconceptofourmultimediasystemis

tolntegratethepresentationofinformationona

computerinamannerthatismorenaturaltothe

userusingdatafromvariouskindsofmedia,

suchastext,graphics,voice,music,etc.In

makingthismultimediasystemareality ,oneof

ourotherkeyconcernswastOsupportperipher-

alsandhigh-sp㏄d,high-qualitycommunica-

tionmethods.Ourmultimediasystemisbased

onthesedesignphilosophies.Itprovidesthe

following:

・Terminalswhichdisplayandhandlelarge

quantitiesofbinarydataforstaticimages,

voice,MIDI(MusicalInstrumentsDataIn-

terface),etc.

●

●

Hostcomputerdatabasefunctionsand

transactionfunctionstohandlebinarydata

fromterminals

High-qual虹y,high-speedtransferofbinary

databetweentheISDNterminalsandhost

computer

JCQNo.91,1992 18



(2)Userinterfacefeatures

・Systemthatiseasy-to-usefortheroutine

jobsofendusers

・Flexibilitytoadapttovariousapplications

・Fullturnkeysystemforusers

(3)Servicefeatures

● Suitabilityforthebusinessconditionsof

differentindusロiesanddifferentcompa-

nies

Faulttolerancefunctionsthatenablein24-

houroperation

Capabilitytoprovideadditionalservices

suchasnetworkmonitoring,etc.

Incorporatingallthesesystemfeaturesmakes

thisastrategicinformationsystemthatenables

companiestosurviveinaseverebusinessenvi-

ronmentorobtainacompetitiveedge.

4.SYSTEMCONFIGURATION

VIXiscomposedofahostcomputerandtermi-

nalsconnectedviaISDNlines.VIXcanex-

ecutetransactionsforthemultimediadatabase

inthehostcomputer.Itcanalsoexchangefiles

withthatdatabase.Thehostcomputerisafault-

tolerantcomputerwithredundancyinallits

compOnents.Ifonecomponentfails,another

compOnenttakesoverwithnointerruptionin

normalprocessing,solongasthatcomponentis

normaLThefaultycomponentisdiagnosed

automaticallyandrepairsaremadeautomatically

ifpossible.Theuseofthishostcomputer

enables24-hoursystemoperationallyearround.

(S㏄Figu]re1.)

INSNet64Hostsystem＼
〆 1(ISDN)

/ /

/

ノ= ' '

、

' ' '

、

∠ ■ '

『「
、

m 皿r[

/
/

＼
1〆 哩關 一 照

一

FigurelVIXSystemConfiguration
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5.SYSTEM,SBASICFUNCTIONS

Theterminalsandhostcomputereachhave

theifownbaslcVIXfuncuonsThefoilowing

isadescripUonofthesefuncUons,andFlgure2

showstherrconstruct.

、〆

o言

≦さ

〉

VIXapPIIcatlons 日吉

〉

巴

§
些
さ
〉

CAI(CommonapPlicationinterface)

Operatlon

management

functlon

Res皿rce

management

functlon

Database

managemem

funcuon

Storage

swltchmg

functlon

Co㎜unlcauon

management

functlon

VIXbasicf皿ctions

Figure2VIXSystem'sBasicFunctions

(1)Terminalbasicf皿ctions

Termlnalapplicationswillvarydependlngon

theappllcaロonarea,ma㎞ngitdifficulttoas-

slgnbaslcfuncuonstotermlnals.However,

eachtermlnalprovidesthefollowingbaslc

functions:

●

●

computerandexecutestransactlonfunc-

tlonsvlaISDNlmes

ControlsthepenpheralsandapPlica"ons

simultaneously(mulUtaskfunction)toreal-

lZeeXCellentUSerlnterfaCe

Offerstheuserinterfaceediungtoolsuscful

lncreatlngapPlications

●

●

■

Obtams,compresses,extends,anddisplays

statlclmagedata,andmcreasesandde-

CreaSeSltSSIZe.

Obtamsandreproducesvolcedata.

ObtainsMIDIdataandplaysmusic.

SupPortstouchpaneloperatlon.

SupPortsmouseoperatlon

Providesdatacommunicauonswiththehost

Varlousperlpheralsareconnectedtoeachter-

mlnal(seeFigure3).However,sinceMS-DOS

lsasmgle-taskOSwh[chcannotcontrolall

thesepenpheralssimultaneously,wehavem-

corporatedanonglnallydevelopedmechanism

lntothemuhumediasystemthatenables

mulutaskmgtobecffectedbyumcdivision
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Figure3SystemPeripheralConfiguration

Thismechanismtreatscontrolofeachpartofan

apPlicationusingtheconceptofsp㏄ific,indi-

vidua1``tasks".Itswitchesbetweentasksby

internaltimerinterruptionsothatapPlications

apPeartorunsimultaneously.

Thism㏄hanismenablessimultaneousex㏄u-

tionofcommunicationthroughISDN,MIDI

handling,voiceprocessing,apPlication

pr㏄essing,etc.,(s㏄Figure4).

●

●

Retrievestextdataundercompoundcondi-

tionsviaISDNlines,

Sendstextdataandbinarydatainfilesvia

ISDNlines.

Obtainsinformationaboutfilestobe

downloaded.

Obtainsinformationaboutfilestobe

uploaded.

Controlsdataprocessingprogramsinthe

host(forex㏄utinghostcomputerprograms

fromterminals)

(2)Hostcomputerbasicf皿cti《)ns

Thehostcomputerex㏄utesmainlythefollow-

ingdatabasefunctionsandonlinetransaction

functions:

・Retrieves
,adds,deletes,andchangestext

dataandbinarydataviaISDNlines.

Thehostcomputerusesourcompany'sown

multi-processOS.Thehostsystemsoftwareis

composedofapluralityofresidentprocesses.

Theseincludeaprocesscontrolpr㏄esswhich

monitorsandcontrolseachprocess,acommu-

nlcatloncontrolprocesswhichcontrolscom－
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munication,andanapplicationprocesswhichanyoneof血eseprocessesterminatesabnor-

actuallyaccessesthedatabaseandex㏄utesmaliyforsomereason,itwillrestartautomati-

transactionpr㏄essing(seeFigure5).Evenifcally.
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Figure5HostComputerBasicFunctions
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6.EXAMPLEAPPLICATIONS

(1)Used・carinformationretrievalsystem

Theyearbefbrelast,webuiltaused-carsales

suppOrtsystembasedonVIX.Thissystem

handlesmultimediadatasuchasstaticimage

dataandMIDIdata.

AbOut35terminalswereinstalledatNissan

dealersinKanagawaPrefecture.Theused-car

salessupportsystemsearchestheused-carin-

ventoryofeachNissandealer.Thissystemhas

b㏄noperatingthroughcommunicationwith

thehostcomputeratFujiResearchInstitute

sinceD㏄ember1990.

①Systemoverview

TheNissandealerswishtobeattheused-car

dealersofothercompaniesintermsofsales.

Therefore,theyusethesystemforsuchpurposes

as:

Solvingtheproblemofreductioninused-

carexhibitionspaceduetoincreasedland

pricesandlandshortagesincities.

Immediatelymeetinganever-wideningva-

rietyofuserneeds

Enlargingbusinessopportunitiesbyshar-

mglnventory

・Makingnonexhibitionsalesandunattended

salesbymultimediaterminalpossibleinthe

future

UpgradingNissan'simagethroughthein-

troductionofmultimediaterminals

Forsystemoperations,dataenteredbyeach

dealerabouttheirpresentinventoryisused

intactastext.Picturesofcarsinstockmain-

taineda日hecenじalizedmanagementware-

house .aretakenusingastillcamera,andthe

imagesstoredonfloppydisksareenteredfrom

touchpanelterminals.Alldataisstoredinthe

databaseofthehostcomputeratFujiResearch

Insdtute.EachNissandealercanaccessthis

databaseforreロievalofda田.Figure6shows

thesystemconcepし

Lぜ㎜aUonmput

inputsite

「rcxtentry】

ド　ササツぴ ヒ

ペ
嶋 一

(St㏄ked)

Al'lrA・bOy

enteriniiial

Stlllplayer

{Image㎝ 剛

Storagcmhost lnformationreference

FujiResearchInStitUte

脇
5
壱5

巴

a

HOStcomPttter

TextDB

Arrarigermnt

αndintegration

ofinforrn凪tion

DBfor

rCUrieval

1晋e

Retrievalsitc

團園圃
#一_

國

Figure6Used・carInformationRetrieva]System
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②Features

Thissystemhasthefollowingfeatures:

●

Simpleterminaloperationsbytouchpanel

Displaysstaticimagesanddatalistscon-

cemingcarswhichmeetspecifiedcondi-

tionsforselection(suchastype,name,

price,andaccessories).

Displaysfurtherdetailsontheselectedcar.

Producesprintoutsofanyscreeninforma-

tion.

Playsbackgr皿ndmusicwithMIDI.

Displaysalistofspecialcarsanddetailed

informationaboutthem.

negotiations.Alargerpercentageofcustomers

areexp㏄tedtousethissystemasitsusefulness

isfurtherimprovedthroughsuchactionsas

catalogingofad(litionalusedcars.Weare

planningtoinvestigatetheeff㏄tsofthissystem

inKanagawaPrefecture,andtheninstalltermi-

nalsinotherareas.

(2)Real・estateinfbrmationretrieval

system

VIXisavailableforuseinrC)al-estateinforma-

tionretrieva1.UsingVIXforretrievalofthis

kindofinformationhasseveraladvantagesin-

cluding:

③Evaluation

Currently,10%to20%oftheNissancustomers

purchaseusedcarsthroughuseofthissystem

alone.Notalloftheircustomersuse也issys-

tem,butthesystempromotessalesandattracts

theattentionofcustomers.Inaddition,itena-

blesthedealerstoeasilyfindoutthesituation

withregardtothetypeofusedcardesiredbythe

customer,therebyincreasingtheefficiencyof

・Abilitytoretrievereal-estateinformation

accordingtocompoundconditionssuchas

price,location,etc.

Abilitytodisplaynotonlytheroomar-

rangementandlocationmap,butalsobuild-

ingapPearance,roominteriors,andenvi-

ronment

Abilitytointroduceawiderangeofproper-

tiesandenlargebusinessopportunities

Figure7showsexamplesofgraphicimages.

JCQNo.91,1992
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Address;3-18ShibamalaKatsushika-kuTokyo

Distance:20minutes'walkfromShibamataStation
KeiseiDentetsu

Area:Land;260.88ml

Building:240.49m2

Floorspacerate:88/90

Roomarrangement:6LDK

lFLDK,8-matWestern-styleroom,8-mat
Japanese-styleroom
2F10-matWestern-styleroom,8-matWestem-

styleroom,8-matJapanese-styleroom,6-mat
Japanese-styleroom

Roadattachrnent:4monwestside

Construction:Wooden,2-storyhouse

Figure7Real・estateInformationRetrievalSystem

24



(3)Personnelinformationretrieval

system

Anothermul血mediaapplicationispersonnel

informationretrievalforcompaniesan曲lent

banks.UsingVIXfbrthissortofinformation

retrievalisexpectedtoresultinthefbllowing

eff㏄ts:

Personsbettersuitedforeachpostcanbe

selectedbydisplayingnotonlytheprofiles

oftheirworkrecordsbutalsotheirphoto-

graphs,r6sum6sandvoices・

In-housecommunicationscanbeimproved.

Personnelcanbeintroducedwhentheyare

transferredoremployed.

Figure8showsanexampleofagraphicimage.

R6sum6

Name:ReU(oKhloshita

DateofBirth:Sept.7,1955BirthPlace:Oita

Address:1-5-10Sa㎜aichoNishi-kuYokohama

SchoolCareer

Maτ,,】968 Graduated廿 ㎝Yokoh㎝aMunicipalRokk蜘Bashihim町SchooL

Mar.,1971 Graduatedh㎝Yokoh㎝aMunicipalM【am姻JuniorHighSchooL

Mar.,1974 Graduated行 ㎝K訓 ㎎awaPrefecturalYokohamaSu止anHighSchool.

Apr,1974 EnteredtheUCLACollegeofLiberalArts

Mar,,1978 Gradua1edfromtheUCLACollegeofLiberalArts'

FU皿RESEARCHINSTITUTECORPORATION

Figure8PersonnelInformationRetrievalSystem

7.FUTUREDEVELOPMENTPLANS

FORVIX

Multimediawillbecomemoresophisticatedas

ourinformation-orientedsocietymatures.Some

oftheproblemswewillfaceinthefuturewillbe

howtoresolvethedifferencesamongmultime-

diadataformats,compressmultimediadata,

andintegratemultimediadatahandlingmeth-

ods.Toovercomethesechallenges,wemust

keepupwith血eprogressintechnology.

Inordertoextendsystemcapabilitiesandboost

systemperformance,wearecurrentlyplanning

toaddressthedevelopmentofplansforthe

following:

ConnectiontoG4facsimilemachinesand

telephones

Additionofterminalsbyconnectionto

INSl500

1mplementationofaterminalsystemunder

OS/2.
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・Massstorageinanextemaldaロserversuch

asanopticaldisk

・OperationunderUNIXenvironment

・Implementationofapass-throughfunction

foramainframemachine

・Distributedpr㏄essingbynetworkbetween

hosts

AsofSeptember,1992,thefollowingdevelop-

mentplanshaveakeadyb㏄nimplemented .

・Useofnewmediasuchasanimation

・ConnectionbetweenterminalsandLAN

'Implementationofaterminalsystemunder

DOSIV.
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ISDNatNihonKeizaiShimbun

ShozoFujii

SeniorEngineer

Telecomm皿icationsDepartment

SystemsR&DBureau

NihonKeizaiShimbun,Inc.

1。Introduction

AtNihonKeizaiShimbun,Inc.,whichisa
``comprehensiveeconomy -orientedinformation

mediacompany",weutilizecomputerand

networksystemsinallstagesofouractivities

forthecollection,analysis,processingand

distributionofnewsandinformation.

Inthisarticle,IwillintrOducethewaywehave

appliedISDNtol)thePLESsystem

(Intemetworking)andtO2)ournewspaperimage

transmissionsystem.WearealsomakingPlans

fortheuseofG4facsimileandfortheconcen-

trationoftelephonelinesbymeansofINS-

1500.

2.UseofISDNforInternetworking

Ournewspaperproductjonsystemconsistsof

ANNECS(AutomatedN通(keiNewspaperEd-

i血ng&ComposingSystem)andseveralpe-

ripheralsubsystems.Oursystemfortheinput

ofdataintoANNECSiscalledPLES(PaperLess

EditingSystem).PLESenablesnewsreporters

toinputdomesticandoverseasnewsinto

ANNECSon-lineusingPCsandtoeditnews

articlesusingWSs.ANNECSoutputsitsdata

tothenewspapertransmissionsystem,which

outputscomposednewspaperimagesto25dis－

口ibutedprintingplantsbothwithinJapanand

overseas.

NetworkSplayanimportantroleintheinputof

newsfromdomesticandoverseaslocationsand

forthetransmissionofnewspaperimagestothe

domesticandoverseasprintinghouses.We

currentlyusebothaleasedlinenetworkusing

highspeeddigitallinesandapublictelephone

network.Werecentlystartedtouse64Kbps

ISDNandplantoexpanditsutilization.

2・1PLESSystem

News,whichconstantlyarisesbothinJapan

andinothercountries,isalwaysbeingsenttous

fromnewsreportersandnewsagencies.Inthe

past、hand-writtenmanuscriptsbyreportersand

manuscriptssentbyFAXmachinewereinputted

intothecomputerusedfornewspaperproduc-

tionbysp㏄ialistoperatorsatthenewspaper

offices.Thedevelopmentanddisseminationof

Japaneselanguagewordprocessorshasmadeit

possibleforthereportersthemselvestoinput

theirmanuscriptsintothecomputeratthehead

officeviatheirpersonalcomputers(whichare

usedbyreportersasterminals).

InNovember,1992,NihonKeizaiShimbun

startedfull-scaleoperationofthePLESsystem.

Weplantocompletelyeliminatepaper(manu-

scriptpaper)fromtheeditorialoffice.
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Newsreportersinpu"hemanuscriptsoftheir

ardclesdirecUyfromPCs.Theeditors(news

desk)edit,revise,andcoπ ㏄t血ecopyentirely

onthedisplaysofUNIXworkstations(which

areusedasterminalsbythenewsdesk).Origi-

nalmanuscripts,∬nalmanuscriptsandmanu-

scriptSfromnewsagenciesareregisteredin

coπespondingfilesinfileservers.Ournews

repOrterscanretrieveandrefertothesemanu-

scriptSfromanylocationusingtheirPCs.

SinceeveryrepOrterhasaPC,wehave1,000

PCsthroughoutthecountry.Wealsohave250

WSsforthenewsdeskthroughoutthecountry,

including200unitsattheheadofficeinTokyo.

Also,wehavefivefileserversformanuscripts

andseveralsubsystemsforANNECS.Allof

thesehavebeenconn㏄tedbynetwork.

LANs.Twistedp釦rLANhasb㏄ninstalledfor

alltablesintheeditorialoffice.Ourbases

throughoutthecountryandoverseashavebeen

connectedbyaWANwhichconnectsandex-

tendsthevariousLANs(Figure1).

Triangularconn㏄tionshavebeenformedbe-

tweentheLANsattheTokyoheadoffice,the

computercenterinTokyo,andtheOsakahead

officeusinghighspeeddigitallines.TheTokyo

headofficeisconnectedtoLAＬNsinfiveloca.

tions,inclu(lingtheSapporoandNagoyabranch

offices,whiletheOsakaheadofficeiscon-

nectedtoLANsinthreelocations,includingthe

Fukuokabranchoffice.Digitallines(64Kbps)

areusedforconnectionsbetweentheseLANs,

andISDNwasadoptedasaback-up.

2・2UseofISDNforConnectingLANs

AnintegratedLANsystemwasconstructedat

theTokyoheadofficeaspartofourinformation

'i
nfねsructure.ThisLANissharedbyPLES

andothersystems.TwoFDDILANswere

installedasabackbonetoconnecttheoffice

buil(血ngvertically.SeveralETHERNETcables

haveb㏄ninstalledoneachfloorasbranch

TheLANsareconnectedusingrouters.We

haveadoptedCISCO(U.S.A.)gatewayservers

(AGS,MGS,IGS),whicharemulti-protocol

routers.TCP-IPisthestandardcommunication

protocolonthenetwork,buto血erprotocolsare

supPortedaswelL

BA

BA

FigurelNikkei,sPLESNetwork
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Theresultinghardwareconfigurationhasthe

formshowninFigure2-(2)becausebothlines

androutersareduplicated.Whenaleasedline

fails,acallcanbemademanuallyfromatermi-

naladaptor(TA).Then,anISDNrouteis

establishedbytheroutingProtocoloftherouter

toenablecommunications.Intheeventofaline

failure,虻isdesirabletobeabletodetectit,

perfomautomaticcalling,changetotherout-

ingtable,andre-connectthedestinationbefore

thesessionbetweenthehostandtheterminal

getsdisconnected,namely,withinthesp㏄ified

sessiontime-outperiod.

TheISDNconnectionfunctionsofinter-LAN

connectionequipment(routers)havebeende-

velopedtoperformthefollowingsteps.

1)Therouterperformsautomaticcallingand

connectionintheeventofaleasedline

faultoroverloadedcommunications(10ad

balancing).

2) TherouterdialsthedestinationISDNline

atthetimeofdatagramtransferandcloses

thesessionautomaticallyattheendofthe

transfer.

TAsthathavefunctionsfordetectionofaline

faultsandautomaticswitchingtoISDNhave

recentlybeendeveloped.SuchTAscanbeused

forasystemwiththeconfigurationshownin

Figure2-(1).Routerswhicheliminatetheneed

foraterminaladapterbyprovidinganISDN

interfacehaveaheadybeendeveloped.

3)Theroutercontrolstwobasicchannels

(2B)andtransmitstotwoaddressessepa-

rately.

Thesefunctions,aswellasfunctionswhichwill

bedevelopedinthefuture,witlimplementmore

efficientandintelligentutilizationofISDNfor
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LAN-LANinter-networkingthanwouldbethe

casewithleasedlines.

3.UseofISDNfOrNewspaperImage

T『ansmission

3・1RemotePrintingandNewspaper

ImageTransmission

Distributedprinting(remoteprinting),bywhich

newspapersareprintedatlocalprintingPlantS ,

hasb㏄nwidelyadoptedbynewspapercompa-

nies山roughouttheworldinordertofulfilltheir

mlssiontodistributenewspaperstotheirread-

ersasquicklyaspossible.NihonKeizaiShimbun

startedtouse(listributedprintinginl964,

befbreanyothernewspapercompanyinJapan.

Atpresent,ournewspapersareprintedat20

domesticandsoverseasprintingPlantS.We

initiallyadoptcdremoteprintinginorderto

preventdelaysintransmittingthenewsto

remotelocationsinJapan.However,we

mterextendediUotheMetropoli伽areain

ordertosolvetheproblemofnewspapcrdeliv-

erytrucktrafficcongestionandtopreventthe

printingtimefrombecomingoverlylong,since

thisincreasesinproportiontOthenumberof

copies.Thisthenledtothecompleteseparation

of血eeditingdepartmentandtheprintingde-

partment,whentheprintingfunctionsa"he

headofficeweremovedtoanotherprinting

Plant.

Remoteprintingissupportedbyncwspapcr

imagetransmissiontechnology(pressfacsimile)

andthenewspaperimagetransmissionnetwork

(Figure3).

Newspaperimagedataproducedbycomputer

attheTokyoheadofficeisscntfromour

``Ne
wspaperImageTransmissionSystem(FM

subsystcm)　 vianetworktohigh-pr㏄ision,high-

sp㏄dpressfacsimilerecordersatourremote

pnntangplantsinJapanandinothercountries.

LONDON

o

56妙"

ぞ
SINGAPORE

グ、
,

避 ぽ §'輪W・・R・

Figure3PressFacsimile&RemotePrintingNetwork

JcQNo.91,1992 30



Thenewspaperimagesoutputtedbythesere-

cordersaresenttotheplatemakingandprinting

pr㏄esses.Printingstartssimultaneouslyatall

也eprintingplantsthroughoutthecountry.

ThemethodsandspecificationsoftheNihon

KeizaiShimbunnewspaperimagetransmis-

sionsystemaresummarizedbelow.

(a)Numberofremoteprintingplants:20in

Japanand50verseas

EachprintingplantinJapanr㏄eives100to200

pagesperday.Currentproblemsrelatedto

newspaperimagetransmissioninvolve(1)

Shorteningthetransmissiontime(higherspeed),

(2)Achievinghighfidelity(highscanningline

density)and(3)Achievingfaultlessoperation

(highstability).Theseproblemscanbesolved

byincreasingthespeedofthetransmission

system(circuits)andimprovingmeasurestO

dealwithfaultS(back-up),andarerelatedto

increasesindirecttransmissionexpenses.

(b)Newspaperimagetransmissionequipment

:ANNECSFMsubsystematTokyohead

office;flatbedscanningtypescannersin

OsakaandFukuoka

(c)Newspaperimagereceivingequipment:

・FT -223pressfacsimilereceivermadeby

NEC;opticalrotarytypeininternally-

mountedfilmcylinder;speedof9000叩m

inJapanand6000rpmoverseas;scanning

linedensityof454,681,9091pi

(d)Circuits:768Kbpshighspeeddigitallines

withsomebranches(domestic);64/56Kbps

digitallines(overseas)

(e)Transmissionspeed:192Kbps.×3(si-

multaneoustransmissionof3pages)(do-

mestic);64/56Kbps(overseas)

(f)Transmissiontime:2minutesonaverage

(domestic);5minutesonaverage(over-

seas),(exceptcolorimages)

(g)Transmissionmode:HDLC

3・20verseasNewspaperImageTransmis・

sionandUseoflSDN

WestartedprintingintheU.S.(LosAngeles,

NewYork)andEurope(theNetherlands)in

1987,inSingaporeinl990,andinLondonin

1992.

Inprinciple,thesamesystemisusedforboth

domesticandoverseasnewspaperimage

ロansmission.Therefore,domesUcandoverseas

transmissionisperformedusingthesameoP-

eratingproceduresattheTokyoheadoffice.

Since64Kbpsdigitallines(56Kbpsdigital

linesbetweenJapanandtheし!.S.A.)areusedfor

transmission,transmissionこimeisabout5

minutes.About40to50pagesaresentdailyon

ave「age・

Internationalcircuitsarestable.Althoughthey

faillessfrequendythandomesticlines,when

theydorestorationsometimestakesalongtime.

Alinefailurecancrippleordelaynewspaper

publication.However,back-uplinesarenot

n㏄essarily㏄onomicalfromthestandpointof

tranSmlSSIOnCOStS.

(h)Errorcorrectionmethod:Reject-typeARQ

(i)Datacompressionmethod:Adaptivepre-

dictiontwo-dimensionalcodingmethod

TheinstallationofinternationalISDNasa

back-uplinehasbeenputforward,because

internationalISDNserviceiswellestablished.
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Figure4SystemDiagramofPressFacsimi]eTransmission

Figure4showsthebasicsystemconfiguration

adoptedforISDN.Thefollowingitemshadto

bestudiedininstallingISDN.

foreignsides,However,itisdesirableforTAs

tohavethefollowingfunctions,andsuchTAs

havealreadyb㏄ndeveloped.

1)HasinternationalISDNservicebeenstarted

betweenJapanandthedestination?How

firmlyithastakenrootandhowfarithas

beendisseminatedarecloselyrelatedto

thestabilityofservice.Locallinesinthe

U.S.requireparticularlyacarefulstudy.

2)Teminaladaptor(TA)modelsmustbe

selectedcarefully.Inaforeigncountry,a

modeldesignatedbythecommoncarrier

inthatcountrymustbeused.Forexample,

terminaladaptorsthathavepassedtheKDD

lnter-communlcatlontestshouldbese-

1ected。A64/56Kbpsconversionfunction

isrequiredfortransmissionbetweenJapan

andtheU.S.A.TheHitachiHN-5101-4B

orOEMproductsofthismodelwere

adoptedforuseinJapan.

1)FunctionforremoteswitchingfromTokyo

2)Functionsfordetectingfaultsinlcased

lines,andforautomaticca川ngandcon-

nectiontoISDN

Thereisaconstantneedtoshorten由etimeit

takesforoverseasnewspaperimagetransmis-

sion.Soinexpensivehigh-speedlinesare

n㏄ded.ATAwithfunctionforl28Kbpsbulk

transmissionusingtwobasicchannels(2B)on

oneISDNlineandaTAenablinghigherspeed

bull(transmissionbybundlingISDNlineshave

b㏄nannounced.lfforeigncarriersallowthe

useofsuchTAs,ISDNwillbecomemore

advantageousforuseinnewspaperimagetrans-

mlSSIon.

5.Postscript

WhenISDNisusedonlyasaback-upline,the

configurationcanbesimplifiedbyadopting

manualswitchingonboththeJapaneseand

Communicationnetworksarewhatconstitute

thelifelineofthepress.Wehavealwaysstudied
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andintrOducedthelatestcommunicationtech-

nologiesandservicesandimproved山equality

andincreasedthespeedofournetworks.In

everyphaseofdevelopment,howmuchimpOr-

tancewehaveattachedtoourprivatenetwork

constructedwithleasedlinesandhowmuch

impo】 伽cewehaveattachedtocommoncar-

rierpublicnetworkshavedependedonthestate

of由eavailabletechnologiesandservices.

Ifeelthattherelativeimportanceofthesetwo

willchangewiththeappearanceofhigh-func-

tion,high-speedISDN.Inthispaper,Ihave

intrOducedthefirststepswehavetakeninthe

applicationofISDNtr)ournewspaperproduc-

tionsystem.Wewillcontinuetodevelopcom-

m皿icationsequipmentandapPlicationsthat

willtakeadvantageoftheoutstandingfunc-

tionsofISDN,andconstructnetworksinwhich

leasedlinesandpublicnetworkscanc㏄xist

effectively.
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CurrentStateandOutlookoftheLeased

HighSpeedDigitalService

MichitaroOhnishi

SeniorManager,DevelopmentSection

LeasedCircuitServiceDepartment

NipponTelegraphandTelephoneCorporation

(1)BriefDescriptionoftheLeasedHigh

SpeedDigitalService

Tel㏄ommunicationservicescanbeclassified

broadlyintOpublicservices(suchastelephone

service,ISDNandpacketcommunication

service)andleasedservices(privateservices).

Apublicserviceusersharesatransmissionline

withotherusersviaaswitchingsystemaccording

toconnectlontameordatavolume,whilea

leasedserviceuseroccupiesatransmissionline

aroundtheclock.

Publicandleasedservicescanbeclassifiedby

suchfactorsasthetransmisSionsp㏄dandthe

analog/digitalinterface.Tablelroughlyshows

therelationshipoftheseservices.

AsTablelshows,theleasedhighspeeddigital

servlcelntheleasedservicegroupcorresponds

toISDNinthepublicservicegroup.This

serviceisavailablein12communicationspeeds

from64kb/sto6Mb/s(12speeds:64kb/s ,128
kb/s,256kb/s,384kb/s,512kb/s,768kb/s,1

Mb/s,1.5Mb/s,3Mb/s,4.5Mb/s,6Mb/s) .

TablelPublicServicesandLeasedServices

Classification

Lowsp㏄dservice HighspeedserviceInterface Public/

leased

Methodof征ansmission

linesharing

Analog

interface
Public

,

servlce

Sharedwithothersaccord-
,■.
1ngtOCOnneCnOnnme

Telephoneservice
(3.4kHzband)

Leased
.

servlce

Occupiedexclusively

aroundtheclock

Leasedanalogservice

(mainly3.4kHzband)

Digital

interface

Public
.

servlce

Sharedwi【hothers

accordingtoconnection

time

Circuitswitchingservlce

(200b/s～48kb/s)

IntegratedServices

DigitalNetwork(ISDN)

(64kb/s～15Mb/s)

Sharedwithothers
accordingtodatavolume

PackeIswitchingservice

(200b/s～48kb/s)

ISDNpacket(64kb/s)
orFrameRelay'1

Leased
.

servlce

Occupiedexclusively

aroundtheclock
Leaseddigi【alservice

(50b/s～9600b/s)

Leasedhighspeed

digitalservice

(64kbls～6Mbls)

(Note)*1FrameRelaytechnologywasdevelopedbyextendingpacketswitching.The[hrupu【canbe

raised(upto1.5Mb!s)bysimplifyingcommunicationprocedures .neco㎜ercializat▲onof

thisserviceisbeingplanned.
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Comparedwithpublicservices,leasedservices

havethefollowingmeritS.

1)Sincethechargeisfixedregardlessof

communicationtimeandtotaldatavo1-

ume(COmmUniCatiOntimexCOmmuniCa-

tiondensity),itiseconomicalforheavy

users(longcommunicationtimeandlarge

datavolume).

2)Sincethetransmissionrouteisgenerally

fixed,stablequalitycanbemaintained.

3)S量nceauserexclusivelyoccupiesatrans-

missionline,otherusershavenoinfluence

onit(unavailabilityduetocongestion).

4)Sincethedestinationsarefixed,nowrong

COnneCt10nSOCCUr.

On也eotherhand,theyhavethefollowing

demerits.

1)Itisnoteconomicalwhenthecommunica-

tiontimeisshortorthetotaldatavolume

issma1L

2)Sincethedestinationsarefixed,itisdiffi-

culttochangedestinationsfreely.

Therefore,eachuserselectsthebestservicein

considerationofhiscommunicationn㏄dsas

wellasthemeritsanddemeritsofvarious

serVlces.

Figurelshowstheapplicableareasofvarious

servicesfromthestandpointofcommunication

timeandcommunicationdensity(datavolume/

connectiontime).Whenthecommunication

densityislow,由epacketserviceandISDN

packetfeaturingtheyolumechargesystemare

㏄onomica1.Whenthecomrpunicationdensity

isquitehighandthecommunicationtimeis

relativelyshort,thetelephoneserviceandISDN

featuring由edurationchargesystemare㏄o-

nomical.

Speed

High

speed

Low

speed

Shorttime

ISDNpadket

Telephonel!

Pack・t・wit・Oi・g

Highspeeddigita1

Longtime

General

leased

Lowdensity

High

density

Co㎜unication

tlrne

FigurelApplicableAreasofVariousServices(Re]ationofCommunicationSpeed,

Comm皿icationTime,CommunicationDensity)
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(2)ChangesinLeasedHighSpeed

DigitalLineUtilization

Theleasedhighspeeddigitalservicewasstarted

inNovember,1984.Theservicewillb㏄ome8

yearsoldinNovember,1992.Table2showshow

thenumberoflineschangedyearly.Ithas

increasedbymorethan2,0001ineseveryyear,

maintainingahighannualgrowthrateofover

30%.Thetotalnumberoflinesthroughoutthe

countryis12,883attheendofSeptember,1991.

Initially,山eleasedhighspeeddigitalservice

wasusedmainlyforreplacingpreviousvoice

anddatatransmissionservicesinordertosave

communicationexpenses.Later,thoseapPli-

cationswhichwereimplementedbytheleased

highspeeddigitalservice,suchas

teleconference,CAD/CAMandhighspeedfile

transfer,haveincreased.

Atthebeginning,enterprisesusedtheleased

highspeedservicefbrconn㏄tingthehead

officeandbranchofficesinordertorationaiize

internalofficework.Ther㏄enttrendistO

constmctsystemsforexchangingorderinfor-

mationwithbusinesspartne「sandsystemsfor

raisingtheaccuracyandspeedofaccountset-

tlementandprocessing.Theserviceisnow

usedinmanycasesf()rconn㏄tingenterprises.

Table2Transitiono『NumberofLeasedHighSpeedDigitalLines
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yea「

Endof

FYl984

Endof

FY1985

Endof

FY1986

Endof

FYl987

Endof

FY1988

Endof

FY1989

Endof

FY1990

Endof

SepL1991

Number

oflines
27 640 2,125 4,407 6,454 8,558 11,283 12,883

(Note)ThefiguresindicatethetotalnumberofhighspeeddigitallinesinJapanasquoted庁omthe

CommunicationsWhitePaper(editedbyMinistryofPostsandTelecommunications).
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R㏄ently,theapplicationfieldoftheleased

highspeeddigitalservicehasbeenexpanding

furtheralongwith由epOpuiarityofsystems

whichaimtosaveproductioncostsandraise

efficiencybylinkingorderprocessingandpro-

ducdonlines(calledCIM(ComputerIntegrated

Manufacturing)andstrategicinformationsys-

tems(SIS)whichaimtoincreasecompeddve-

nessbyconnectingdisロibutionandsalesin-

formationwi血production.

Terminalsfortheleasedhighsp㏄ddigital

serviceareusuallyconnectedtoalineviaa

multi・ ・mediatimedivisionmultiplexer(M-

TDM)becausevariousapplications,including

dataandvoice,areused.TerminalslikePBX

arerarelyconnecteddirectlytoaline(See

Figure2).

(3)OutlookofLeasedServices

Theleasedhighspeeddigitalservicewillplay

anincreasingimpo血ntroleastrunklinesof

networksystemsastheimportanceofCIMand

SISincreasesandnetworksareexpandedto

covernotonlylargeente叩rises,butalsosmaller

entel]prlses.

Asthespeedofvariousdataterminalsisraised,

previoususersoftheleasedlowsp㏄dservice

arebeginningk)shifttothe64kb/sandsimilar

classesofhighspeedservice.Asaresult,the

ロunklinesofnetworkswillmovetowardhigher

speedandlargercapacity.

Thereisanewdemandfbraserviceabove【he

highestsp㏄dservice(61>n)/s)thatiscurrently

■
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Figure2ExampleofLeasedHighSpeedDigitalServiceSystem
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available.Thisdemandisrisingamongusers

whowanttoremotelyuseasupercomputeror

conn㏄thighspeedLANs.Itwillbenecessary

toofferahigherspeedserviceinthefuture.

Inthefieldoftelecommunicationstechnology,

R&DofnewtechnologieslikeFrameRelayand

ATMnarebeingpursued.Wemuststudyhow

tosuppOrtthoseneeds(suchashighspeeddata

transmissionhavingburstcharacteristics)which

haveb㏄nhardtom㏄tby由eexistingservices

andt㏄hnologiesbytheuseofthescnewt㏄h-

nologies.

(Note)*2ATM(asynchronoustransfermode)

isakeytechnologyforimplement-

ingB・ ・ISDN.Itcantransmitfixed

lengthcells(consistingofa5-byte

headerand48-bytedata)at156Mlb/

sor600M)/s.
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SwitchingTechnologyf()r

BroadbandISDN

ChiakiHishinuma

ExecutiveManager

ResearchPlanningDepa血nent

NTTCommunicationSwitchingLaboratories

TherealiZationofB-ISDN(broadbandinte-

gratedservices(ligitalnetwork),whichwill

supPOninformationandcommunicationsystems

inthe21stcentury,israpidlyapproaching.The

technologythatwilllieattheheartofB-ISDN

systemsisasynchronoustransfermodetech-

nology(ATM).ThisarticledescribeshowATM

makesB-ISDNdevelopmentpossible,basic

ATMconceptSandfeatures,an(lrecenttrends

inATMdevelopment.

WhatisB・ISDN?

NTTintroduceditsISDNserviceinApril1988,

beforeanyothercarrierworldwide.Thisinte-

gratedcommunicationsserviceiscalledN－

ISDN(narrow-bandintegratedservicesdigital

network),andcarriesvoiceanddataatspeeds

of64Kbits/sto15Mbit/s.

WhileN-ISDNperformstransmissionsrapidly

atseveraltimestoseveraldozensoftimesthe

sp㏄dofanordinaryanalogtelephonecircuit,

itsuppertransmissionspeedislimitedto1.5

Mbits/s.Nevertheless,certainapplications,such

asHDTVmotionpicturecommunicationand

inter-localareanetwork(LAN)swiftfile

transfer,willrequireevenfastertransmission

sp㏄ds.Tomeetthisneed,itwillbenecessary

toprovidemuchhighertransmissionsp㏄ds,

rangingfromseveralhundredto10,000times

fasterthanananalogcircuit,aswellasthe

Services

Voice

Video

Data

　 ン じ

蠣脚 輌 墨 壷

撫
VIDEOTEX

麟

FullMotio

VIDEOTE

Bitrate100kIM10MtOOM

FigurelBroadbandServiceandRequiredBandwidth
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capabilitytohandleintegratedmultimediasuch

asvoice,d創a,andvideosignals(sceFigure1).

Thus,inthefuturecommunicadonsnetworks

mustbeableto:

(1)Efficientlytransmitinformationatspeeds

rangingfrom64Kbits/stoseveralh皿dred

Mbits/s.

(2)Simultaneouslyandeconomicallyexecute

conventionalpre-specifiedbitrateロans-

missionsandvariablebitrale(burst)

ロansmissionssuchaspackettransmissions.

(3)Satisfythedifferentqualityrequirements

ofdifferentmedia,suchasthetransitde-

1ayrequirementsofvoicetransmissions

andthetransmissioneπorrequirementsof

datatransmissions.

(4)Respondwelhodynamicchanges,accom-

modatingvariableconnectionformatsand

trafficcharacteristics.

(5)Delivereconomicalservicesunderun-

predictabledemandconditions.

ATM:AKeyTechnologyinB・ISDN

Tobeabletocreateahighspeednetworkwith

flexibledatatransmissionspeeds,theswitching

systemmusthavenewfunctionsthat(1iffer

fromthoseofconventionalswitches.Thekeyto

provi(lingthesefunctionsisthetechnology

calledATM(asynchronoustransfermode).

ATMisanoutgrowthofanumberoftechno-

logicalachievements,suchasintroductionof

opticalfibercablesandprogressinLSItech-

nology.Withtheintroductionofopticalfibers

lntocommunlcatlonsnetworks,transmission

errorsdiminish.Thisenablesthetransport

networktodedicateitselfentirelytoinformation

transferbydelegatingmostflowanderrorcontrol

totheteminals.AdvancesinLSH㏄hnology

enablesystemstoprocessprotocolsandperform

switchingeconomicallyandautomatically

withoutsoftwarecontrol.

EvenasNTTintroducedNISDNservicesin

Japan,developerswerealreadyconsideringthe

nextlevelofdevelopment,theB-ISDNsystem,

andresearchanddevelopmenthaveprogressed

steadilysincethen.

ThethreemajordifferencesbetweenB-ISDN

andN-ISDNare:

(1)N-ISDNusesexistingcopperwirepairs,

while 、B-ISDNemploysoptical-fiberca-

bles.

(2)N-ISDNisacircuit-basednetwork,while

B-ISDNisbasedonpacket-switching .

(3)N-ISDNusesapre-specifiedbitrate,for

example16Kbits/sor64Kbits/s.Incon-

trast,B-ISDNoperatesmoreflexibly,de-

finingonlytheupperbitratelimit(155.52

Mbits/sor622.08Mbits/s).

PrinciplesofATM

Currently,therearetwobasicswitchingprin-

ciples:circuitswitchingandpacketswitching.

Circuitswitchingprovidesswitchingoperations

atpre-specifiedbitrates,soitcannoteasily

handlevariablebitratetransmission.

Packetswitching,however,doesaccommodate

variationinswitchingsp㏄d.Butbecause[he

handlingoftransmissionprotocolstakesplace

throughsoftwarecon汀01,血issystemimposes

limitsontransmissionsp㏄d.Also,itisdifficult

to町ansmitcontinuousinfomation,suchas

voiceinf()rmaUon,b㏄auseofdelays.

ATMovercomesthetechnologicallimitations

ofbothcircuitswitchingandpacketswitching,
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providingthepowerfbrswifttransmissionof

multimediainformation,includingvoiceand

videosignals,whichinvolvesevererealイime

constraints(seeFigure2).

1關

1關

セノセや じ げ ドやキ ト エ ヰ ぐペ ィペ ト キ へち ヘ モ
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duetOconStantresourcealbcation

畢

M・m・ワ⊇

CellLabel
{

講 参::欝

ATMswitChing

._.._ξ ㎏itching隻lemen‡

、欝

藷灘

Figure2AsynchronousTransferMode

InATMnetworks,digitizedvoice,data,and

videosignalsaredividedintopre-defined53-

byteblocks,knownascells.Beforetransmis-

sion,thesystemgiveseachcellaheaderwitha

destinadon.Whilethecellsresembleconven-

tionalpackets,thefixedleng由simplifiesthe

protocol,sotransmissioncantakeplaceona

hardware,ratherthanasoftwarebasis.These

featuresmakeahigh-speed,broadbandnetwork

possiblebecausethecellsareロeatedinauni-

formmanneratallstagesofoperation:aUhe

terminals,bythetransmissionequipment,and

by也eswitchingsystemsresponsibleforcom-

m皿ications(seeFigure3).

High-speedSwitchingCircuits:Thekeyto

ATM

ThekeytoimplementingATMistohavea

switchingsystemwhichperformshighspeed

switchingofcells(seeFigure4).Multi-stage

LSIswitchesinamanixarrangementformthe

heartofanATMsystem.Itispossibletouseone

ofthreeconstructionmethOds:(1)gatetype

switches,wherethebuffersareintheinpuV

outputsectionandtheswitchingsectionis

composedofgates;(2)memorytypeswitches,

wherethebuffersareintheswitchingsection

andswitchingisex㏄utedbyreadingfromand

writingintothebuffers;and(3)ringtype

switches,whichusehigh-speedopticalfiber

ringS.
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Representativeexamplesofthegatetypein-

cludetheBanyanswitchesdevelopedbyAT&T

andBellcoreintheU.S.A.Theseswitchesdo

notrequireinternalbuffers,and山usitiseasytO

constructelementswitcheswithalowintegra-

tionlevel.Also,theyoperateathighspeed,and

itisrelativelyeasytoconstructelementswitches

whichavoidintemalcellcollisions.

PRELUDE,announcedbyCNETinFrance,is

anexampleofamemorytypeswitch.This

ATMswitchsuffersfromrea(Vwritebottlen㏄ks

inthememorysection,wherecellstendto

concentrate.Thecomplexityofthememory

managementarrangemefitalsohindcrsattempts

toworkatfastersp㏄ds.ThistypeofATM

switchissuitablefbrsmalHomedium-sized

switchingsystems.

TheOwellringprovidesanexampleofasystem

witharingconstruction.ProposedbyBTRLof

Britain,thissystemsuffersfromspeedbottle-

n㏄ks,owingtotheconcentrationofcellsinthe

ringS.

thuss伽1dardizinghardwaredesignrequire-

ments.

NTrbeganstudyingATMsinl986andde-

velopedafull-fledgedATMswitchingsystem

inOctober1989(Photo1).Thisexperimental

systemiscomposedofanATMswitching

system,anATMringsystem,anATMterminal,

anATMcellassemblyanddisassemblydevice

knownasCLAD,plusasystemforconversion

fromconventionalinterfacetoATMinterface

(s㏄Figure5).Thisistheworld'sfirsttotal

networksystemthatisconn㏄tedtoHDTV

(high-definitionTV)andmultimediaterminals

(Photo2).

NIrunveiledthisATMsystematTelecom91

(sponsoredbytheInternationalTelecommuni-

cationUnion),whichwasheldinGeneva,

Switzerland,inOctoberl991.TheATMsys-

temexhibiteda``livepresentation"offuture

communicationstechnologyusingB-ISDN;this

showattractedmanyvisitors.

B・ISDNDevelopmentScenario

InternationalRacetoDeve]opATM

Systems

Upuntil1989,engineersatcommunications

devicemakersfbcusedonintegratingATM

switchingfunctionsonLSIchips,andverifying

theiroperatingcapabilities.Since1990,how-

ever,manufactureshavebeencompetingto

announcetrialATMsystemswithsubscriber

interfacedevicesandterminalsf()rcommercial

applications.

Thereasonbehindthisisthatthebasicr㏄om-

mendatiofisforB-ISDNstandardsweredeter-

minedattheCCITT(Comit6ConsultatifIn-

ternationalT616graphiqueetT61ephonique)SG

XVIIIgeneralmeetingheldinD㏄emberl990,

AhhoughtheCCITTdeterminedthebasicB-

ISDNrecommendationsin1990,manytechnical

issuesstillremaipunresolved,andmanyitems

mustbestandardizedbeforeanaαual,full-

scaleB-ISDNservicecanbemadeavailable.

Someoftheseissuesare:dealingwithcell

discardinanATMnetwork;howtoprevent

delaytimeevenlongerthaninconventional

circuitswitching;andhowtoeliminatetime

delayvariations.Inaddition,variousrequire-

mentsformaintenanceandoperationmustbe

prescribedforcommercialapplications.

Commoncarriersandsuppliersthroughoutthe

worldareaddressingtheseproblems,andthe

CCITTisexp㏄tedtoissuethefirsteditionofits

43 JCQNo.91,1992



'

o
趣

■r■ 幽

f:〆ty;ケ

:舗

－
llllt

PhotolExperimentalATMSystem

UNloptica|fiber

156Mb/s
ATMNode

馨警備寵Bる茎茶〔㌢

磯鶴㌶=
Yぷ 繰 争諺㎏冷
転 ぺ噸 滋パぷ

購 響1議
ζ・ へぶ謬幹s壕

頴 警棒 ぎ
ζミCireUi聡

ぬ 吾dl蝋ざM遥遠ぽ
㌔

§(窓蕪 蒸
ξ べ ・ ジ
∨ ⑨ 〉 ※や
ぶ ば 鮒ぽ ㎏ ・

無識 慧
頴撚麟緊

、、A、 、A⊥ 「 、、

CLAD

Optical

fiber

156Mb/s

ざ 古 筆 ぺ 、"、

㍗ 碗液タ
ぷ ・L孫 ぷ 冥

ミ輪 響

灘 鰻,籔
』.㍉ ×、?、-

層 ×

1鯉 濃 §姦繊

蕊隠麟

冬wぺ ㌦塒浪

CLAD

opticalfiber

156Mb/s

業
念繍 轟
念廊郁:慾
㌻ 掻講
:,M6du
CO編ec

§(限㌦
,し

や・ ・ざ単 〔 漣

七 し

h◇ ＼ウ「ふ""ぐ

phones

ぷ㌻ 織
ぎ ・ぶ
.㍗

∬ ば ・鯨 ば 鞭 で・AτMぶ
㌔

Circ山 ボ
∀s"ぶ ぺ

囲
遮'、 ○『ぷ
Aパ ぎ琴

∴ 、

¢亡藺
.鋏A⑱c

ぷsい 嘩

、 雪

PBX
墓

NNl

■1

8a}通6ng

,Module、.

(AHM)∵
毒,

・ 壷 一 ・や・

・1㍗

ate「mヅ

UNI・usernetvvorkinterface

`

NNInetworknodeinterface

CLADcellassemblyIdisassembly toothernode

FiguresExperimentalATMSystem

JCQNo.91,1992 44



Photo2MultimediaTermina}

『li、,-

ご奪9撫§孝壊φ貞,1 Broadbandnetwork`
■

Lines

'、'・;.

'・:..・;;.

.…;1:1…:1垂{〕拍 』類ge口t・ilr璋 畑 ζ)推;㌃i

<Ana

Cross

limination

of

Year

19951999200520102015

C・哩ic㌧ …巽、瀧 ・…擬,黙嘉:二 滅 ∴磁 ㌧

di晶i・n:、 .鞭rtg鯉 騨r・

Figure6NetworkEvolution

45JCQNo.91,1992



reCommendationsattheendofl992,Trial

servicemaybereadytostartbeforetheissuance

offinalr㏄ommendaUonsscheduledf()rl996,

aswasthecasefortoday'sISDN.

Towardthemid(lleofthe1990s,andatlatestby

thelatel990s,serviceproviderswillbeginto

offersp㏄ialwide-areaATMservicesona

limitedbasis,inresponsetobusinessdemand ,

andpartoftheexistingN-ISDNtrunkline

networkmaybereplacedbyalargecapacity

ATMtrunklinenetworkaround2000(s㏄

Figure6).
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B・ISDNandtheUser

Theapplicationsthatareexpectedtobecome

possiblewithincreasedtransmissionvolume

aretargetedmainlyatvideodatacommunica－

直ons;也isholdstrueforISDN,FrameRelay,

SMDS,andB-ISDN.Insomeresp㏄tsusersdo

not㎞owwhat血edifferencesaretherebetween

thesemediaasopdonsfbrsolvingtheirprob-

1ems.

AlthoughB-ISDNcouldbepositionedasa

basicinfras血ctureforsocietyinthefutu【re,for

ittobeintroductedsmoothly,itwillben㏄es-

sarytOclarifyitsmeaningforusers.

1.QuEsTloNNAIREREsuLTs

(1)B・ISDNResearchStudyGroup

In1991,theB-ISDNStudyCommitteeofthe

MinistryofPostsandTelecommunicationsdis-

tributedquestionnairestocompanieslistedon

theTokyoStockExchange.Aninvestigationof

therepliesshowsthatwhilemanyofthecom-

panieswishtouseB-ISDN,manydonotknoW

howtOuseit.

ForapPlicationsthatofferanextendedversion

ofacurrentservice,companiescangetacon-

creteideaofwhattheapplicationshavetooffer.

Therefore,companiesareeagertointroduce

thesefutureapplications.However,theyhope

thatthepricesofthesefutureapplicationswill

belessthanorequaltothoseofthecurren匡

applications.

Ontheotherhand,whenitcomestothenew

applications,specifictoB-ISDNthatwillbe

availableforvideotransmissionandmultime-

dia,ete.,itisdifficultforcompaniestoforma

concretepictureofwhatcanbedonewiththese

applications.Theycannotfamiliarizethem-

selveswiththeseapplicationswithouttrialand

error,andasaresult,theyarerelativelyunwilling

topurchasethem.

Therefore,NTTmaywellpromoteinstallation

ofB-ISDNbyfocusingonapplicationsde-

signedtoofferanextendedversionofcurrent

services.Ifthisisthecase,itisevidentthatthe

pricingoftheseapplicationswillbeofgreat

lmportance.

(2)JIPDECinvestigation

Inl990,J】[PDECinvestigatedthecompanies

listedon由eTokyoStockExchange.The

resuhsindicatethat23.6%ofthesecompanies

wishtouseB-ISDNasanewinformation/

communica口onmedia,andthatnexttooptical

disksandICcards(storagemedia),thenext

greatestneedisforwirelessmediasuchas

satellitecommunicationsandwirelessLAN,

etc.,whichfeaturebroadcastingcapabilityor

easeofuse(seeFiguresla皿d2).
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(Totalnumberofcompaniesthatanswered:

(Totalnumberofanswers:280)

Percentageofanswers
O5101520

BroadbandISDN

Opticaldisk

(CD-ROM,CD-1,DV-1,ete.)

ICcardandopticalcard

Satellitecommunication

WirelessLAN

3-Dvideodisplaydevice

Digitalcellularphone

High-performancevideotex

(superCAPTAIN,highCAPTAIN,etc.)

Two-wayCATV

Navigationsystem

Wide-arearadiopaging

Convenienceradiophone

(simplifiedradiotelephone)

High-definitionTV

Teleterminal

(amobiledatacommunicationsystem)

DigitalPMRsystem

Facsimilebroadcasting

FMmultiplexbroadcasting

Off-talkcommunication

(aninfommationdeliverysystem
usingtheidletimeofatelephone)

Other

FigurelNewMediathatGeneralIndustriesWishtoUse
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Investigationintowhattypeofnewmediaare

desirableshowsthattheanswersfromgeneral

industriesaremoreabstractthanthosefromthe

informationserviceindustry.Theinformation

serviceindustryiskeenlyinterestedinmulti-

mediaservices,andtheexpectationsofthe

01fbrmationserviceindustryfbrmultimediaser-

vicesseemtobequitehigh(seeFigures3and4) .

Naturally,generalindustrieshopethatnew

mediawillbeuser-friendlyandinexpensive.

ISDNisnottheonlyme血odavailablefor

solvingtheproblemsthatconfrontcompanies.

CompaniesneednotrelyonB-ISDNtosolveall

theirproblems.Instead,userswouldusediffer-

entmedia,orcombinedmedia,forseparate

applications.

Ifservicesofthesan)equalityareofferedby

variousmedia,thosemediawillcompetewith

eachother.Asaresult,themostcost-effective

mediumwillbetheonethatsurvivesinthe

apPlicationarea.

(Totalnumberofcompaniesthatanswered:23)

(Totalnumberofanswers:35)

Mediausableinanyplace
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Mediawhichcanhandlelargequantities
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(Totalnumberofcompaniesthatanswered:25)

(Totalnumberofanswers:31)

Radioserviceswhichcandeliverinformation

fromanylocationwitheasyoperations

Multimediaservicefacilities(includingterminals)

Smallterminals

BroadbandISDN

Mediathatcancommunicatelargequanlitiesof

dataatlowcostwithaflexiblechargingsystem

Devicesintowhichdatacanbeeasilyentered

Large-capacitymemorycards

Other

0 5 10

Figure4KindsofNewMediathattheInformationServiceIndustry

W皿ldLiketoHaveAvailable

AlthoughitiscertainthatB-ISDNhasdiverse

possibilitiest㏄hnically,therewillstillbea

mediumbestsuitedtoeachapplication.For

example,B-ISDNenablesHDTVbroadcast-

ing.However,ra(UotransmissioncostSmuch

lessthantransmissionviacable.Inaddition,

transmissionviacablebecomeslessefficientas

thenumberofusers,towhichinformationis

sentsimultaneously,increases.

Therefore,itisnecessarytothinkaboutthe

mosteconomical,effectiveusageofinforma-

tionandcommunicationsmediafromtheappli-

cationsviewpOint,ratherthandiscussthesitu－
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ationonlyfromtheme(liaside.Itwillbe

interestingtoseewhatwillhappenK)B-ISDN

andtheothermediaintheseparateapplication

areas.

3.DEMAND

Eve巧 心odywillwan口ousea山ingifi"ooks

usefu1.Ifyouaskpeople"Wouldyouliketo

usethis?,"theywillanswer``Iwouldliketouse

it."However,whenitcomestoactuallyusing

something,therealissueiscosteff㏄tiveness.

Aroughideaofwhatkindsofapplicationswill

utilizelarge-capacitylinescanbegainedby

lookingatLANapplications.

Therefore,itismoreimportanttospecifywhat

theapproximatecostSwillbethantodefinethe

applications.

Therehasb㏄nsomediscussiononwhowill

beartheconstructioncostofB-ISDN.How-

ever,newspapersandmagazinesseldomdis-

cusswhattheusagechargeswillbeorwhat

theyshouldbe.Ifthepricesforapplicationsare

皿reasonable,itwillbeimpossibleforthe

technologytoevolvenormally.

Itwillnotnecessarilybethecasethatallofthe

possibleapplicationswillhavealreadyb㏄n

developedatthepOintwhenB-ISDNservices

arefirststarted.AsB-ISDNuseisextended,

moreapplicationswillbeadded,including

unexpectedones.Therefbre,thevendorsshould

makeitafirstprioritytooffertheusersB-ISDN

asatOolatareasonablecharge.

4.CORPORATEACTIVITIES

InAugust1992,theJapanTelecommunication

IndustriesFederationsubmittedtotheMinister

ofPostsandTelecommunicationsthefbllow-

ingrecommendationswithregardtoreforma-

tionofthetelecommunicationsinfrastructure:

1)IfB-ISDNcannotbeimplementedbythe

privatesectoralone,governmentalsupPort

willberequired.Therefore,Ihegovern-

mentsh皿ldlaydownguidelinesonits

long.termpolicyforreformofthetele-

COmmUniCatiOnSinfraStruCture.

2)Thegovernmentshouldgiveinvestment

incentivesfortheconstructionofsubscriber

fibernetworks.

3)Thegovernmentshouldreviewthelegal

frameworkoftelecommunicationand

broadcasting,etc.

4)Thegovernmentshouldfinanceprojects

andreformthetaxationsystemforsuch

purposesasinstallingundergroundtrans-

missioncablesandpromotingtheuni-・

formityofservicesonnationallevel.The

governmentshouldalsostudythefeasibil-

ityofestablishingareservefundanda

consolidationfundforportionsofthein-

frastructurewhichwillbedifficulttopro-

videthroughopencompetition.

Meanwhile,theAssociationforthePro-

motionofNewGenerationNetwork

Serviceswasestablishedin1992.Itcon-

sistsmainlyofcommoncarriersandelec-

tronicdevicemanufacturers.Theassocia-

tionhastwopurposes:topromoteexperi-

mentsthatareneededfortherealizationof

B-ISDN;andtodeveloptechnologiesfor

utilizingB-ISDN.InAugust,anoutlineof

theirexperimefitalprojectswassumma-

rizedasfollows:
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1)lstterm(1994-)

Executionofsuchexperimentsandac-

tivitiesaspromotepublicawareness.

2)2ndterm(aroundl996-)

ExecutionofapPlicationusageexperi-

ments,mainlyspecific-user-orientedap-

plications,suchasforbusinessuse.These

experimentswillbeatthestagewherethe

ATMswitchingtechnology,basedonthe

CCITTRecommendation,canbeprovided

todedicatednetworksandenterpriseneト

works.

3)3rdterm(aroundl998-)

Executionoffull-scaleexperimentsin-

cludinggeneralusers.Theseexperiments

willbeat'thestagewherenetworkserv-

ices,usingtheATMswitchingtechnology

basedfullyontheCCITTRecommenda-

tion,areprovided.

Itisexpectedthatabout50compames,

suchaselectricalequip㎡entmanufactur-

ers,NTTandothertelecommunications

enterprlses,gascompanles・powe「compa'

nies,printingcompanies,andbroadcasting

companies,includingtheMinistryofPosts

andTelecommunications,willparticipate

intheseexperiments.
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CurrentNews

*Foreign・afmiatedcomputermakers

strengthenR&DactivitiesinJapan.

Oneaftertheother,variousforeign-affiliated

computermakershavebeenmovingto

strengthentheirR&DsystemsinJapan.These

actlvlUesarebasedonthejudgementthat

Japanesemanufacturers'hardwaretechnology

mustbeutilizedinordertodevelopproducts

thatmeetthenewrequirementsofthemarket

fordownsizingandmulti-media.

JapanOlivettihasinvested¥8.5billionto

establishanewR&DcenterinYokohama,This

centerwillengageinsoftwaredevelopmentfor

theJapanesemarket.Atthesametime,they

willevaluateJapanesemanufacturers'

commercializationtechniquesandsizereduction

technologiesinclosecooperationwiththeR&D

organlzattonsatOlivetti.

SunMicrosystemsComputerCo.(SMCC) ,the

American .subsidiaryofSunMicrosystems

(U.S.)inchargeofmanufacturingand

development,hasopenedatechnological .

developmentcenterintheKawasakiScience

Park.Thecenterisunderthecompany`sdirect

conM)1,andisthefirstestablishmentofthis

typeestablishedoutsidetheU.S.Sunis

researchingmultimediaapPlications,mainly

forWSs.Theywillnowstudythepossibilities

offomingtie-upswithJapaneseenterprisesin

suchfiel(おasinputdevices(keyboardsandpen

inputdevices),displays,peripheralequipment,

portableproducts,andhouseholdelectrical

aPPliances.

*MITIannouncesresultSofcomputer

installationsurvey.

Accordingtotheresultsofacomputerinsta1-

lationsurveyconductedbyMITI,2.72million

computersystemswereinstllledby39enter-

prisesinl991,includingforeign-affiliateden-

terpnses,amountmgtoatotalof¥4.2148Ui1-

lion.Thisfigureincludesbothdomesticship-

mentsandexports.Duetothedownsizing

trend,smallmachinessuchaspersonalcom-

putersandworkstadonsaccountedfor30.5%of

thetotalinmonetaryterms.MITIpredictsthat

thesmallcomputershareofthemarketwill

contmuetolncreasegradually.

Previously,MITI's'℃omputerInstallationand

Trade-inSurveジcoveredonlygeneral-purpose

computers.However,coveragewasexpanded

toincludepersonalcomputers,WSsandoffice

computersbecauseoftheincreasingdemand

forsmallmachines.Atthesametime,enterprise

coveragewasexpandedfrom12to39

manufacturers,comprising28Japaneseandll

foreign-affiliatedmakers.

Accordingtothissurvey,exportsaccountedfor

5.4900ftotalinstallation.Wheninstallations

areclassifiedbyuser,thepublicsector,suchas

JCQNo.91,1992 54



centralandlocalgovernmentaloffices,ac-

countedfor18%ofgeneral-purposecomputer

installations,butonlymadeupslightlylessthan

7%ofminicomputer,officecomputer,andWS

installations.

MI'IIplanstoperformthesurveyusingthenew

methOdeveryquarterandwillannouncethe

results.

*CanonandIBMtieupinthesmall

computerfield・

CanonandIBMhavereachedanagreementfor

acomprehensivetie-upinthefieldofsmall

comp鵬rssuchaspersonalcomputersandWSs・

Asafirststep,theywilljoindydevelopnotebook-

sizepersonalcomputerswithbuilt-ininkjet

printershavingverysmallprintheads,by

combiningCanonperipheralequipment

t㏄hnology(printers,colorcopymachines,etc.)

andIBMcomputert㏄hnology.Initially,Canon

willassembletheproductSat・plantSinAsiain

orderk)lowerproductioncosLThepossibility

thatmachineswillbemanufacturedintheUS.

bylicensingtheoriginalCanon"bubblejeピink

jetmethodtoIBMisunderreview・The

developedproductswillbemarketedworldwide

underboththeCanonandlBMnames.

OriginaltechnologiesbyCanonincludehigh

dielectricLCDs(liquidcrystaldisplays),a

promisingtechnologyfornext-generation

computerdisplays,andopto-magneticdisksfor

extemalstorage.CanonandIBMwilljointly

developsmallcomputers,suchasPCs,through

mutual(lisclosureoftechnology.

IBMispromotingrestructuringthroughthe

formationoftie-upswithotherenterpnses.

Canoncurrentlydominatestheworldmarket

forsmallinkjetprintersandisaimingatcom－

puterbusinessexpansionthroughutilizationof

thisprintertechnologyadvantage・Sharedin-

terestsbetweenthetwocompaniesledtothetie-

up・

*IDOandCellularGroupagreeto

COnneCtCOmmUniCatiOnnetWOrkS.

NipponIdoTsushinCorporation(IDO),anew

commoncarrierengagedin也ecarandportable

telephonebusiness,andtheeightcompaniesin

theCellularGrouphaveagreedtoconnecttheir

communicationnetworks.

Sincetheliberalizationoftelecommunications

in1985,allnewen肛antsintothemobiletel-

ephonearenaotherthanNTT(currentlyunder

thenameNTTDoCoMo)havedividedthe

marketonaregionalbasis,undertheadminis-

trativeguidanceoftheMinistryofPos6and

Telecommunicadons.Atpresent,IDO,which

isaffiliatedwithToyotaMotors,coversTokyo

andl2prefecturesintheKantoareaandapart

oftheChuburegion,whiletheCellularGroup

(affiliatedwithDaini-DendenInc.)hasdivided

theremainderofJapanintoeightareas,onefor.

eachoftheeightenterprisesin血egroup.

Upuntilnow,callsfromIDOorCellularGroup

telephoneshavebeenabletoconnecttothe

telephonesofthesamecaπierandtoNTT

telephones,butnottoteiephonesbasedonone

of山eo山ernewcommoncarriers.Whena

ponabletelephonewastakenoutsideofthe

companylsmarketingarea,callscouldbe

conn㏄ted[oNTT,butconnectionscouldnotbe

madetoothercommoncarriers.However,the

newcommoncarriersarerapidlyincreasing

theirshareof也ecarandpOrtabletelephone

market.Theyaccountedfornearly40%ofthe

1.37millionportabletelephonesasoftheendof

March,1992.Inviewofthisincreaseinusers,
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thenewcommoncarriershavebeenconsider-

ingconn㏄tingtheirnetworksinordertoex・

pandandimproveservice.Afterreachingan

agr㏄mentonn㏄essaryltemsincludingcon-

nectioncharges,theydecidedtoexecutecon-

nectionsbef()retheendof1992.Asaresult,

II)OsubscribersandCellulargroupsubscribers

willsoonbeabletocommunicatewitheach

other.Sometelephonemodelswilloperate

evenwhentakeni煎)othermarketingareas.

*NECandSonyWSsoftvvareprotocol

adoptedbythreemakers

Olivetti,SiliconGraphics(SGI),andSumitomo

El㏄tricIndustrieshavedecidedtoadoptthe

softwareprotocoljointlydrawnupbyNECand

SonyinMay,1992,thusineffectcreatingan

ente4)risegroupwiththeaimofsharingWS

applicationsoftwareintheJapaneseWSmarket.

TheprotocolproducedbyN]ECandSonyis

calledtheJapaneseCommonApplicationBinary

Protocol(OCW旺)).Itspecifiesproceduresfor

guidingoperationswithpicturesandgraphics,

basedonthe"SVR4",atypicalUNIXOS,as

wellasJapaneselanguageconversionproce-

dures.Olivetti,SGI,andSumitomoEl㏄tric

IndustrieswilladoptthisprotocolforWSssold

inJapan.Asaresult,anyapplicationsoftware

developedincompliancewiththisprotocolwill

beusableonanyWSseriesbythefivemanu-

facturers.

OlivettiandtwoothermakersusetheMIPS

(U.S.)RISC(reducedlnsmＬctionsetcomputer)

astheCPUfor由eirWSs,asdoNECandSony.

Therefore,thesecompanieshaveb㏄nstudying

theadoptionofthisprotocoltopromotethe

developmentofapplicablesoftware.

SunMicrosystemshassoldabout30,000units

in血eJapaneseWSmarket,includingOEM

salestoFujitSuandToshiba.Thefiveenterprises

whichformthenewgrouphavealtogethersold

about35,000unitS,accountingfor30%ofthe

markeLThustheywillnowsurpassSun ,be-

comingtheleadingmarketpower,
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