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InformationVVeek

－136Eventsin54CitiesacrosstheNation

OrhInformationWeekdrawstoaclose－

"lnformationWeek"wasfirstheldin1972as

aresultofacooperativeeffortbetweenthe

governmentandorganizationsintheprivate

sector.Themainthemesinvolvedare``Lifeand

Inf()rmation,"andthisyearsawtheninthstag-

ingofInformationWeek,whichopenedwitha

ceremonyonOctoberlandinvolved136

eventsin35prefectures.

TheMinistryofInternationalTradeand

Industryandsixothergovernmentministries

andagenciescooperatedinsettlingonthefirst

weekinOctoberforInf()rmationWeek,the

thinkingbehinditbeingthatinviewofthefact

thattheincreasinguseofinf()rmationprocess-

ing,mainlybycomputer,isnowcloselybound

upwiththelivesofthepeopleandwillcontinue

tobeso,theaveragecitizenshouldhavean

oPPortunitytogainafactualunderstandingof

andinterestininformationprocessing.

PresentattheOctoberlceremonywhich

markedtheopeningoflnformationWeekwere

theMinlsterofInternationalTradeandIn-

dustry,Mr.Tanaka,andtheMinisterofPosts

andTelecommunications,Mr、Yamanouchi.

Awardswerepresentedtoindividualsandor-

ganizationswhohavemademajorcontri-

1butionstopromotinginformationprocessing
,

andf()routstandinginf,〔)rmationprocessing

systems.Eachyearpeopleareinvitedtosubmit

catch-phrasesorsloganspertinenttothe

themesinvolvedinInf()rmationWeek,This

yearthewinningsloganwas"Creationofanew

agethroughinfbrmation,"forwhichthecon-

tributor,aChibaprefecturalgovernmentem-

ployee,receivedaprize.

Thisyearalsosawthefirststagingofa

nation-wideprogramingcontestforsenior

high-schoolstudents,withthegrandprize
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▲Ceremonywhichmarked

theopeningoflnformationWeek

▲PresentationCeremony

RokusukeTanaka,Ministeroflnternational

Tradeandlndustry,PresentingthePrizes
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goingto"FortrantoCobol,"thewinning

effortofastudentinthe2ndyearofthedata

processingcourseofTokyo'sNo.2Com-

mercialSeniorHighSchool.Thisprize,too,

wasawardedatthesameceremony.

PrincipalEventsofInf{)rmationVVeek

1.NewpOstoMceequipment

TokyoCentraland580therpostoMces

startedgeneraluseofpostalzip-codesorting

equipmentwhichutilizesOCRs.

2.Showsanddisplays

(1)'80sLifeandInfbrmationFestival
Thisinvolvedtheuseofmicrocomputersin

smallconsultingsections,dealingwithmatters

relatingtodiet,fashion,healthandtoysand

thedisplayanddemonstrationofvideoinf()r-

mationsystems,holograms,videodiscdevices

andtheCaptain(ahomevisualinf()rmation

SerViCe)SyStem.

ThiswasheldinTokyo,SapporoandKit-

akyushuunderthejointsponsorshipof

JIPDEC;theVisualInformationSystemDe-

velopmentAssociationandtheMedicalInfor-

mationSystemDevelopmentCenter.InKobe

theseeventsweresponsoredby

InstituteofInf()rmationSystems.

(2)Federation

Exhibition

Coinci

ofInf〈)rmation

theKansai

Processing

dingwiththe8thWorldComputer

Conference,IFIPCongress'80,andthe3rd

WorldConferenceonMedicalInformatics,

Medinf()'80Tokyo,thiswasjointlysponsored,

inTokyo,bytheInf()rmationProcessingSoci-

.etyofJapan,theMedicalInformationSystem

DevelopmentCenterandtheJapanElectronic

IndustryDevelopmentAssociation,andcor-

respondedtotheformerDataShow.

(3)Datacommunicationsexhibition,Elec-

troniccommunicationsfair

DemonstrationsweregivenofvariousapPli-

cationsfordatacommunicationsterminalde－

vicesandcommunicationsdevicesf()rbusiness

purposes,TheseweresponsoredinNagoya,

Osaka,HiroshimaandMatsuyamabyNTT

(NipponTelegraphandTelephonePublicCor-

poration).

(4)MedicalInformationSystemExhibition

TheMedicalInf()rmationSystemDevelop-

mentCentersponsoreddemonstrations,in

Tokyo,ofmedicalinf()rmationsystemsand

devices.

(5)InternationalCommunicationsExhi-

bition

Thisexhibition,heldinTokyo,byKDD

(KokusaiDenshinDenwaCo.),usedmodels

andwallillustrationstoshowwhatwasin-

volvedincommunicationssatellitesandin-

ternatiOnalCOmmUniCatiOnSSyStemS.

(6)SoftwareShow'80

HeldinTokyobytheJapanSoftwareIn-

dustryAssociation,thisshowdemonstrated

programing,theaimbeingtopromotethe

increaseduseofsoftware.

(7)O缶ceComputerExhibition

Thisinvolvedthedisplayanddemonstration

ofmicrocomputersandoMcecomputers,and

washeldinOsakabytheOsakaScienceand

TechnologyCenter.

3.InternationalConferences,Seminarsan《l

Symposia

(1)8thWorldComputerCongress-IFIP

Congress'80

HeldinTokyo,thiswasdividedintoten

sections.Therewere35specialinvitational

talks,56generallecturesand17paneldis-

cussions,withthetopicsincludingbasiccom-

puterlogic,architecture,hardware,software,

databases,computernetworksandcom-

munications,computerutilizationinscience

andindustry,applicationsinbusinessand

govemmentadministration,educationand

training,andvariousrelatedsocialandeco-

nomicprgblems.

ThefirsthalfoftheCongress,whichwas

JipdecReport 4



jointlysponsoredbyIFIP(InternationalFed-

erationofInformationProcessing),IPSJ(ln-

f()rmationProcessingSocietyofJapan),and

ACS(AustraliaComputerSociety),lastedeight

days,withthesecondhalfbeingscheduled・for

Melbourne,Australia.Participantsnumbered

1,500fromJapanandafurther720from53

0thercountries.

(2)The3rdWorldConferenceonMedicaI

Inf()rmatiCS

Thislastedsixdaysandinvolved28reports

onclinicalmedicine,hospitaladministration,

education,healthinsurance,technologicalin-

f()rmation,andresearchandworkingsystems.

ThemainsponsorsweretheMedicalInfor-

mationSystemDevelopmentCenter,theKan-

saiInstituteofInformationSystem,theInf()r-

mationProcessingSocietyofJapan,andthe

JapanSocietyofMedicalElectronicsand

BiologicalEngineering.

(3)Talksandfilmsonlifeandinf()r-

matiOnaliZatiOn

ThesewereheldbyJIPDECinSapporo,

Toyama,Tottori,Takamatsu,Kitakyushuand

Nahaandwereaboutsuchtopicsasuseofthe

computerinbusinessandintheh6me.

(4)Juniorhighschoolcomputerclasses

Thisinvolvedgivingtalkstostudents,infor-

mingthemaboutcomputerfundamentalsand

programing.Thesetalksweresponsoredin

NaganoandKyotobyJIPDEC'sInstituteof

InformationTechnologyandtheprefectural

educationcommitees,andinOsakabythe

KansaiInstituteofInf()rmationSystems.

(5)Seniorhighschoolcomputerseminars

Thisinvolvedtalksandpracticaltraining

oncomputersandtheirapplications,andwas

alsoarrangedbyJIPDEC'sInstituteofInf()r-

mationTechnologyandtheprefecturaleduc-

ationcommittees,andheldinAomoriand

Fukuoka.

(6)Computerseminars

TheseseminarsweresponsoredbyJIPDEC's

InstituteofInformationTechnology.Heldin

Tomakomai,Kesennuma,Hiroshima,Iseand

Fukui,theseminarswereintendedf()rcom-

puterusersanddealtwithmanagementand

computerutilization.

(7)OMceautomationandnetworks

SponsoredbytheMinistryofPostsand

TelecomlnunicationsandtheJapanITUAs-

sociation,heldinTokyo,thisinvolvedpanel

discussionsofinfbrmationprocessingsystems .

whichdealwithwrittenJapanese,especiallythe

ka司i,andwithnetworks.

(8)Governmentadministrationandinf()r-

matlOnSyStemS

Thiswasasymposiumsponsoredbythe

AdministrativeManagementAgencyandheld

inTokyo,andwasconcernedwithsurveysand

studiesdealingwithinf()rmationprocessingin

govemmentadministration,andpaneldis-

cussionsoninfbrmationdisclosureandthe

protectionofprivacy.

(9)Symposiumoninformationinnovation-

'80sTopics

ThiswasheldinTokyounderthesponsor-

shipofJIPDECandtheJapanInf〈)rmation

CenterAssociation,andinvolvedtalksand

paneldiscussions(seebelow).

-lnternationalharmonyandtheroleofthe

IFIP

-Progressofinf()rmationalizationandin-

ternationalharmony

-Futurechangesinsociety

-Paneldiscussions

-Newcomputerarchitecture

-Futuremanagement-respondingtochange

-Paneldiscussion

(10)DataShow'80-internationalsym-

posiumVLSItechnologyandinf()r-

matlonprocesslng

ThiswasheldinTokyoandsponsoredbythe

JapanElectricIndustryAssociationandthe

CommunicationMachineIndustryAssoci-

ation,andinvolvedtalksandpaneldiscussions.

-lmpactofVLSItechnologyoninf()rmation

P「ocesslng

5 Winter1981



一 〇fi〕ceautomationintheU .S.A.-present

situationandtrends

-Newinf()rmationmediaofthe'80s

-Japanese-languageinf()rmationprocessing

-presentsituationandtrends

(ll)SoftwareConvention'80

ThiswasheldinTokyounderthesponsor- .

shipoftheJapanSoftwareIndustryAssoci-

ationandinvolvedtalksandpaneldiscussions

onthesoftwareindustryinthe'80sandtrends

intheAmericansoftwareindustry.

(12)Softwaretechnology,presentandfuture

ThiswasheldinTokyo,sponsoredbythe

Inf()rmationTechnologyPromotionAgencyof

Japan,andconsistedoftalksdealingwith

trendsindatastructuresindatabasesystems.

(13)Reportonresultsofresearchandde-

velopmentworkonpatterninformation

processlngsystem

Thisinvolvedtheannouncement,inTokyo,

oftheresultsofresearchanddevelopment

workonapatterninf()rmationprocessingsys-

tem,amajorp司ectimplementedbyMITrs

AgencyofIndustrialScienceandTechnology.

ThesponsorwastheJapanIndustryandTech-

nologyAssociation.

(14)Telecommunicationsinthe'80s

Thisconsistedofpaneldiscussionsonthe

outlookf()rtelecommunicationsinthe'80s,

andwasheldinTokyounderthesponsorship

oftheInstituteofTelecommunications.

(15)Themicrocomputerrevolutioninthe

O缶ce

SponsoredbytheJapanDataProcessing

AssociationandheldinTokyo,thisinvolved

debatesonhowtheadvanceofthemicrocom-

puterintotheoHicewillchangetheroleofthe

dataprocessingdepartment.

(16)Newcommunicationspolicyoutlook

ThisinvolvedlecturesinTokyo,sponsored

bytheJapanDataCommunicationAssoci-

ationanddealingwiththeoutlookforfuture

communicationpolicies.

(17)Trendsininf()rmationsystemsoverseas

HeldinTokyoandsponsoredbytheAll

JapanTruckAssociation,thiswasasym-

posiumontrendsininf()rmationsystemsin
othercountries.

(18)Computerseminarfortraineesfrom
overseas

Thiscomputerseminarfc)rtraineesfrom

othercountrieswasheldinTokyounderthe

sponsorshipoftheInternationalEngineersIn-

structionAssociation.

(19)Publictransportationandinformation

systems

Thisconsistedoflecturesaboutpublictrans-

portandinf()rmationsystems,andwasspon-

soredbytheTransportationandEconomy

ResearchCenter.

(20)Symposiumonmicrocomputersand

oMcecomputers

Thissymposium,heldinOsaka,onmicro-

computersando缶cecomputerswassponsored

bytheOsakaScienceandTechnologyCenter.

(21)Urbanlifecycleplan

Thiswasasymposium,heldinKobeand

sponsoredbytheInstituteofSocialSystems,

dealingwithchangesinthepopulationstruc-

ture,andthecurbenlifecycle.

(22)ComputerUtilizationTechnologyRe-

searchAssociation

HeldinTokyoandsponsoredbyMITI's

AgencyofIndustrialScienceandTechnology,

thisconsistedofpaneldiscussions,examplesof

researchandtheannouncementoftheresults

ofresearchbytheResearchAssociation,the

membersofwhichbelongtothecomputer

departmentsofgovemmentministriesand

agenCles・

(23)AdministrativeInf()rmationProcessing

ResearchAssociation

AresearchconferencewasheldinTokyoon

administrativeinformationprocessingin

nationalandlocalgovernments,underthe

sponsorshipoftheAdministrativeManage-

mentAgencyandtheMinistryofHome

Affairs.
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(24)Demonstrationofscientificandtech-

・nologicaldocumentinf()rmationon-line

retrieValSyStem

HeldinTokyo,thedemonstrationswereof

theJapanInformationCenterofScienceand

Technology'son-1inescientificandtechnologi-

caldocumentinf()rmationretrievalsystem,

whichusesJapanese(kanji).

(25)Demonstrationofon-linepatentinf()r-

matiOnretrieValSyStem

SponsoredbytheJapanPatentInformation

CenterandtheJapanInstituteofInventionand

Innovation,thesedemonstrationswereof

PATOLIS(forPatentOn-lineInformation

System),andwereheldinSendai,Osaka,

OkayamaandFukuoka.

(26)Maintenancetechnicians'awards

TheJapanElectronicComputerCo.spon-

soredthisTokyoevent,whichinvolvedthe

presentationofawardstooutstandingcom-

putermaintenancetechnicians.

(27)Computer-relatedstaffawards

Held▲nTokyoandsponsoredbytheLocal

AuthoritySystemsDevelopmentCenter,this

involvedthepresentationofawardstoout-

standingcomputerstaffmembersoflocal

gOVernmentS・
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CertifiedDataPmcessingExaminationofJapan

10utlineoftheCertifiedDataPro-

cessmgExaminationSystem

TheCertifiedDataProcessingExamination

ofJapan,whichwasfirstinauguratedinthe

year1969,wasimplementedinl970asthe

Infc)rmationProcessingSpecialistsExam-

inationinaccordancewithArticle60ftheLaw

ConcerningtheInformation-TechnologyPro-

motionAgency(IPALaw)andisscheduled

tobegivenf()rthe12thtimethisfiscalyear。

ThisCertifiedDataProcessingExaminationis

conductedasonepartoftheoverallpolicyto

ensurethetrainingofinfbrmationprocessing

specialistswhomustperformacentralrolein

thedevelopmentofinformationprocessing.In

particular,itisaimedat'

①theimprovementoflPtechnologyby

meansofprovidingastimulusandestab-

1ishingagoalfbrtheIPspecialistswho

workinprivateenterprise,corporations,

governrnentoMces,etc.

②helpingtoensurethelevelofeducationof

IPspecialistsbymeansofsettingforth

standardsconceringtheabilitiesone

shouldpossessasanIPspecialistand

③furnishingausefulando句ectiveyardstick

f()revaluationatthetimeofemployment,

placementandpromotionofIPspecialists

atprlvateenterprlses,corporatlons,

governmento伍cesetc,wherecomputers

areutilizedandthroughthis,strivingto

establishthesocialpositionofIPspec-

ialists.

In1969and1970,theDataProcessing

Examinationwasgivenintwocategoriesonly,

thoseofJuniorProgrammerandSeniorPro-

grammer.But,since1971,inaneff()rttoperfect

thistestingsystem,aspecialcategoryofthe

certifieddataprocessingexaminationhasbeen

implementedf()rsystelnsengineerswhoare

engagedinthedesignandanalysisofinfbr-

matlonprocesslngsystems.

Thistestdiffersfromothernationaltestsin

thatitdoesn'tbestowqualificationsorlicenses

onthosewhopassit.Thatis,evenifaperson

failstosuccessfullycompletethistest,itdoesn't

meanthatheorshewillbeunabletoengagein

workinthedataprocessingbusiness.But

rather,itisatestwhichstrivestoachievethe

threeaimsoutlinedabovebyacknowledging

thesetlevelofabilitiesandtechnologicalpro-

wesswhichoneshouldpossessasanIPspec-

ialist.

2

(1)

ImplementationoftheCertified

DataProcessingExamination

TestCategories,Examineesand

Examineeslevelofproficiencypercat-

egO「y

Asshowninthechartbelow,theCertified

DataProcessingExaminationisdividedinto

andcarriedoutinthreedifferentcategories,the

SpecialSystemsEngineerExamination,the

GradelorSeniorProgrammersExamination,

andtheGrade20rJuniorProgrammersExam-

matlon.

JipdecReport 8



SpecialSystems

Engineer

Examlnatlon

Grade1

(SeniorProgrammers

Examination)

Grade2

(JuniorProgrammers

Examination)

ThiscategorywascreatedtotestthoseIPspecialistswhoareengaged

primarilyinthedesignandanalysisofIPsystems,andassumesthatthese

individualsarecollegegraduatesorpossessageneralknowledgeequiva-

lenttocollegegraduates,havehadmorethan3yearsofpractical,on-

the-jobexperlencelnIP,areknowledgeableaboutcomputersand

variousotherspecialityfields,andareabletocarrYoutsystemsanalysis

anddesign.

ThiscategoryteststhoseIPspecialistswhoareengagedprimarily

ProgramsDesign,theGenerationofAdvancedProgramandthetraining

ofGrade20rJuniorProgrammers,andassumesthattheseindividualsare

SeniorProgrammerswhopossessageneralknowledgeequivalenttothat

ofcollegegraduates,andhavehadmorethan3yearsprogramming

expe「sence・

ThiscategoiyteststhoseIPspecialistswhoareengagedprimarilyinthe

generationofprogramsinaccordancewithsetprogramspecifications

andassumesthattheseindividualsareJuniorProgrammerswhopossess

ageneralknowledgeequivalenttothatofhighschoolgraduates,and

havemorethanoneyearprogrammmgexper⑪ence.

(2)Qualificationsofcandidacyf()r

Examination

Qualificationsf()rtakingtheexaminationin

thecategoriesofSeniorProgrammerand

JuniorProgrammerarenotrestrictedand

anybody,regardlessofeducational'back-

ground,sex,age,orexperienceetc・,cantake

thesetests.But,whenitcomestotheSpecial

SystemsEngineerExaminationCandidacyis

restrictedtothoseindividualswhoare25years

ofageorolderasofAprillofthetestingyear.

(3)TestingPeriods
TheSpecialSystemsEngineerExam,Senior

ProgrammerExamandtheJuniorProgram-

mersExamareallheldonthesamedateoncea

yea「 ・

3

(1)

GeneralInformationConceming

TeststoDate

ChangesinNumberandTypesof

EXamineeSetC.SinCe1969

Theexactfiguresforthenumberofpeople

tested,andthenumberandpercentofpeople

whosuccessfullycompletedtheseexamsfrom

1969,whentheywerefirstgiven,tol979,the

llthtimethesetestwereheld,canbefoundin

ListlandDiagrams1-4.Asfbrchangesinthe

numberofexaminees,weseethattheSpecial

Exam,theSeniorProgrammersExamandthe

JuniorProgrammersExamalldisplaythesame

trends.TheSpecialExamwasn'tinitiateduntil

1971andthenumberofcandidatesf()rthistest

graduallydeclinedbetween1971and1974,and

then,froml975,hasbeensteadilyincreasing

everyyearsince.Ifwelookatthefluctuations

inthenumberofexamineesf()rboththeSenior

ProgrammersandJuniorProgrammersExam-

inations,wefindexactlythesamething.From

1969tol972thenumbersgraduallydecreased,

andthenonandafterl973begantosteadily

increaseeachyear.Inshort,thenumberof

peopletestedinallthreecategoriescontinued

todeclinefbrthreeyearsfbllowingtheinitial

examperiodinl969,andthenbeganandhave

continuedtoincreasesincethattime.
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Table1

`

N・mb…f.ApPlicant・a・dP・ ・s・nsPassi・gth・C・ ・tifi・dD・t、P,。cessi。gExami.ati。.

1

.

SystemEngineer Senior Programmer Junior Programmer

Numberof

Applicants

NumberWho,

Passed

Examination PassRate

Numberof

Applicants

NumberWho

Passed

Examination PassRate

Numberof

Applicants

NumberWho

Passed

Examination PassRate

1969 一 一 一 10,527 811 7.7 22ρ57 1,832 8.3

1970 一 一 一 7,179 977 13.6 16,249 1,649

F

lO.1

1971 2,161 244 11.3 5,634 568 10.1 13,499 1,279 9.5

1972 1,577 236 15.0 4,469 406 9.1 9,747 2,280 23.4

1973
)

1,479 257 17.4 5,215 631 12.1 10,562 2,304 21.8

1974 1,501 215 143 5,600 544 9.7 10,962 2,024 18.5

1975 1,756 189 10.8 6,586 495 7.5 12,469 2,636 21.1

1976 1β83 244 13.0 7,711 866 11.2 15,088 3,085

、

20.4

1977 2β39 229 9.8 8,178 881 10.8 17,565 3,417 19.5

1978 3,204 295 9.2 9,406 973 10.3 21,112 4,138 19.6

1979 3,887 442 11.4 11,461 1β27 11.6 25,407 5,089 20.0

Total 19,787 2β51 11.9 81,966 8,479 10.3 174,717 29,733 17.0
.

層
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Asindicatedabove,.thenumberofpeople

testedinallthreecategorieshastendedto

increaseinrecentyearsandespeciallyinthelast

3yearshasincreasedmarkedly.Incidentally,it

mightbementionedinpassingherethatthe

numberofexamineestestedfroml974tol976

intheSpecialExamcategoryincreasedfrom

1,501tol,8830r25.4%,andinthecategoryof

SeniorProgrammersfrom5,600to7,711,fora

rateofincreaseof37.7%,andintheJunior

Programmerscategoryfrom10,962to15,088

0r37.6%.Inrelationtothis,thenumberof

peopletestedfrom1977to1979intheSpecial

Examcategoryjumpedfrom2,339to3,887,f()r

arateofincreaseof66.20/.,intheGradelor

SeniorProgrammerscategoryfrom8,178to

11,461forarateincreaseof40.1%,andinthe

Grade20rJuniorProgramtnerscategoryfrom

l7,565to25,407forarateincreaseof44.6%,

whiletherateofincreasegrewinallthree

categories,themostmarkedincreasecanbe

f()undintheSpecialExamcategory.

lTheoverallsuccessrateforalltestperiods

fromthelsttothellth(totalnumberof

successfulcandidates÷totalnumberof

candidates×100)bycategoryisasfollows:

SpecialExam=11.9%,GradelorSeniorPro-

grammersExam=10.3%andGrade20r

JuniorProgrammersExam=17、0%.

(2)NumberofExamineesbyIndustry(for
themostrecent3yearperiodonly)

①SpecialExamCategory

Thesubstantialincreaseinthenumberof

examineesfromcomputermanufacturingand

salescompaniescanberaisedasthebiggest

featurefbrthis3yearperiodinthiscategory.

Thetotalnumberofexamineesfromsuchcom-

paniesshowedathreefoldincrease,from426

in1977to1,389in1979.・

Further,whilethenumberofexaminees

fromSoftwarefirmshasincreasedfrom581to

969(1.7foldincrease)andthosefromcom－

putercentersandsoonfrom559to726(1.3

fbldincrease)thefactthattheincreaseinthe

numberofexamineesfromgeneralenterprise

groupsfrom660to702(1.06foldincrease)is

veryminimalisanotherconspicuoustendency

inthiscategory.

②GradelorSeniorProgrammer'sExam

Category

Duringthemostrecentthreeyearperiod,the

numberofexamineesfromSoftwarefirmshas

increasedfrom2,538to3,947(a15f()ldin-

crease),thosefromComputerCenters;etc.,

from1,780to2,438(a1.4f()ldincrease),from

ComputerManufacturingandSalesCom-

paniesfrom931to1,542(1.7foldincrease),

andthenumberofstudentswhohavetaken

thisexam,from458to953(a2.lf()ldincrease).

Themostprominentfactorsherearethein-

creasednumberofpeoplefromSoftwarefirms

whohavetakentheexam,andthepercentof

increaseamongstudelltstakingtheexam.

Withinthistrendtowardeverincreasingnum-

bersintherespectiveindustries,thegeneral

enterprisegroupshaveshownadecreasefrom

2,112to2,086.

③Grade20rJuniorProgrammerうsExam

Category

Againforthemostrecentthreeyearperiod

only,thenumberofexamineesinthiscategory

fromSoftwarefirmshasincreasedfrom3,100

to5,389(a1.7f()ldincrease),thosefromcom-

putercentersfrom2,512to3,042(a1.2f()ld

increase),thosefromcomputermanufacturing

andsalescompaniesfrom924to1,366(a15

f()ldincrease)andthenumberofstudentstak-

ingthisexamhasincreasedfrom7,064to

l1,440(a.1.6f()ldincrease).However,thenuln-

berofexamineesinthiscategoryfromgeneral

enterprisegroupshasnotshownmuchofan

increaseatal1,movinguponlyfrom3,257to

3,330.
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④FutureProspects

Thistendencytowardincreasesinthenum-

berofexamineeswhichhasbeenevidentf()rthe

pastseveralyears,isexpectedtocontinuein

future.Thisisdueinlargeparttothesocial

setting.Thegoodevaluationgiventhistestby

societyhastakenrootoverthepastl2years

andsuchthingsastheTestIncentiveSystem

(personswhosuccessfullycompletethetestare

paideitheramonthlyorlumpsumallowance

bytheircompany)iscontinuingtogainin

popularityinvariousenterprisesandforstud-

ents(especiallystudentsenrolledatcomputer

relatedtechnicalschools)successfulcompletion

ofthistesthascometoserveasakindof
'license'f()rfutureemployment .
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DistributedDatabaseSystem-JDDBS-1

MakotoTakizawa

DevelopmentDept.,JIPDEC

Abstract
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∫胞9励 η9heterogeneOUSDβM∫ ぷusingapacket-switchedCO〃lputernetw・ 沈ln伽

卿 θr,rveproposethefour-schemastructureasthegro∬architecture(ゾ ごhedisごributed

databaぷesystem・Furtherm・re,wediSCUSStheheterogen幼prob～em,i.θ.theh・mogen-

izationofheterogeneousdatabaぷesyste〃isandthe〃ans/ation()facommonrela〃onaiquery

intoaDMLprogramexecu'ab/eonthedatabases夕ste〃1.WealsodiSCU∬ ごhediぷ 〃ibution

prob～e〃1,i.e.伽 加tegrati・ η(ゾ 〃IU吻ledilfferentdatabasesintoonel・gicaldatabaseandthe

deのmpositi・nofag励a/queryint・aseque〃ceoft・calqueries.

1.

II.

III.

Contents

Introduction

TheGrossArchitecture

DatabaseSystems

HeterogeneityProblem

ofDistributed

－Homogen－

lzatlonandQueryTranslation

1Homogenization

2QueryTranslation

IV.DistributionProblem-Integrationand

V.

VI.

QueryDecomposition

1

2

3.

4

5

Integration'

QueryDecomposition

InitialLocalQueryP「ocessing

TransmissionScheduling

ExampleofTransmissonScheduling

SystemArchitecture

ConcludingRemarks

References

1.Introdluction

Theadventofthetechniquesofcomputer

networkinganddatabasemanagementhasin-

creasedthepossibilityoforganizinganumber

ofdatabasesintoacooperativesystemthrough

communicationnetworks[ADIBM78,

ROTHJ77,STONM77】.Suchsystemsarere-

ferredtoasdistributeddatabasesystems.

Wewouldliketodefinedistributeddatabase

systemsasthosesystemswhichsatisfythefo1-

lowingconditions:

a)databasesystemswhicharephysicallydist-

ributedandconnectedbycommunication

networks,

b)

c)

databaSeswhicharesemanticallyrelated

witheachother,and

thosevirtualizedintoonelogicaldatabase

system.

Thisdefinitionmeansthatuserscanaccessand

describerequireddataagainstthedistributed
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databasesystemasifitwereasingledatabase

system.

Whenwetrytodevelopsuchasystemfrom

existingdatabasesystemsbyconnectingthem

throUghacommunicationnetwork,themain

problemwefaceisthedifferencesinherentin
thevariousdatabasesystems.Here,these

differencesaredefinedintermsof

a)thedatamodelsandlanguages,and

b)thesemanticstructuresofthestoreddat-

abases.

Inotherwords,thosetwodifferenceshavetobe

solvedinordertorealizethedistributedda-

tabasesystemWecallthelbrmerproblem,Le.

tosolvethedifferencesofdatamodelsand

languages,theheterogeneityone,andthelat-

ter,i.e.tosolvethedifferencesofsemanticsof

databases,thedistributionone[TAKIM80].

AtJIPDEC,wehavebeentryingtodevelop

thedistributeddatabasesystemcalledJDDBS

(JIPDECDDBS)sincespring1977,and
finisheditslstphasecalledJDDBS-Ilastyear.

ThegoalofJDDBS-Iwastointegrateheter-

ogeneousDBMSs,sayCODASYLDBMS,

whicharedistributedoverourin-housecom-

puternetworkcalledJIPNET[YAMAK77],
intoalogicalone.IntheJDDBS-Ipr()ject,

wereliedonthebasicconceptandmethodol-

ogyofthedistributeddatabasesystem.Thatis,

OUrreSUItSWere,

a)

b)

c)

thef()ur-schemastructure[TAKIM78,79]

asthegrossarchitectureofthedistributed

databasesystem,

thegeneralrelationalinterfacesystemto

theCODASYLDBTGdatabasesystem,

i.e.thesolutiontotheheterogeneitypro-

blem[TAKIM80a],

theintegrationmethodofdatabasesdistri-

butedovernetworksanddistributedquery

processing[TAKIM80b】.

Inthispaper,wewouldliketopresentthese

resultsinmoredetail.First,inch.2,thefour-

schemastructureconceptasthegrossarchitec-

tureofthedistributeddatabasesystemsisdis－

cussed.Ch.2describesthesolutionofthe

heterogeneityproblem,Le.howtotranslatethe

CODASYLschemaintoacommonrelational

schemaandtranslatetherelationalqueryinto 　
theCOBOLDMLprogram.Ch.3discussesthe

distributionproblem,i.e.howtointegratethe

relationsatdif【>rentsitesintoarequiredview

andprocessaqueryagainstthatviewon

differentsitesthroughoutthenetwork.

ll.ThegrossArchitectureofDistri-

butedDatabaseSystem

Ourapproachtowardssolvingtheheterog-

eneityanddistributionproblemsiscalledthe

f()ur-schemastructureconcept[TAKIM78,79]

which.isproposedasthegrossarchitectureof

thedistributeddatabasesystem.Thedata

modelandlanguageofthedatabasesystemis

consideredtobeameansofdescribingand

accessingthesemanticstructureofitsdatabase.

Hence,丘rst,datamodelsandlanguageshaveto

behomogenized.Then,thesemanticaspect

describedintermsofacommonmodelcanbe

integratedintoonelogicaldatadescription.We

callthef()rmerhomogenizationandthelatter

integration.Ourapproachcalledafour-schema

structureisbasedonsuchdesigningprocess.

Thef()ur-schemastructureasshowninFig.l

consistsoffourschema-layers,mapPings

amongthelayers,anddatadiction-

ary/directory(DD/D)[fig.3].Thereare

f()urschemas,localintema1(LIS),localcon-

ceptual(LCS),globalconceptual(GCS),and

externa1(EXS)schemas.TheLIScorresponds

toaschemaorsubschemaofanexisting

DBMS,whichdescribesdatausableundernet-

worksituation.TheLCSisadescriptionofthe

LISintermsofarelationalmodel.TheGCSis

arelationalmodeldescriptionofdatain-

tegratedfromtheLCSs.AtbothLCSandGCS

levels,QUEL[HELDG751isprovided.The

EXSisadescriptionofdataofinteresttoan

applicationintermsofadatamodelsuitedf()r

it.Wedonotdiscussit,becauseattheGCS
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levelthedistributeddatabasesarevirtualizedas

onedatabase.

ThemappingoftheLCSstotheGCSis

integrationanditsinversemapPingisaquery

decomposition.Itisaprocesswhereaquery

basedontheGCSisdecomposedintoasequ-

enceofqueriesbasedontheLCSsusinginfor-

mation(callitdistributioninformation)re-

movedintheintegration.Bothqueriesarewrit-

teninQUELThemappingoftheLISintothe

LCSishomogenizationanditsinverseisa

querytranslation.Itisaprocesswheresuch
decomposedqueriesaretranslatedintoasequ-

enceofDMLsexecutableonthedatabaseusing

information(callitheterogeneityinf()rmation)

removedinthehomogenization[TAKIM79,

80a].Thedistributionandheterogeneityinfor-

mationaretotallycalledthedatadic-

tionary/directory(DD/D).Thelatterexists

atitscorrespondingsite,andthef()rmerat

everySlte.

Fig.2showstherelationshipsamongthe

processingfunctionsbasedonthefour-schema
structureintermsoftheANSIIX3/SPARC

[TSICD78].
Thereasonwhytherelationalmodelisadop-

tedasthecommonmodelisthatitprovidesthe

mostsimplicityofdescriptionofandaccessto

datafromthesystemviewpoint.

IILHeterogeneityProblems-Homo-

genizatiOnandIntegratiOn

[TAKIM79,80a]
Inthischapter,wewouldliketopresentthe

solutionstotheheterogereityproblems,i.e.

howtorealizethemappingsamongthelocal

internalschema(LIS)andthelocalconceptual

schema(LCS).

1Homogenization

Homogenizationisaprocesswhichtrans-

latestheLISbasedonadatamodelintothe

LCSbasedonacommonrelationalmodel.

Especially,wetrytotranslateaCODASYL

DBTGschemaintoarelationalone

[TAKIM79].Ourtranslationmechanismis

basedonthef()llowingrules.

a)

b)

Fromarecord-type,arelation(ESR)is

generated.Theitemsintherecord-type

becometheattributes.Iftheitem(s)is

eitheraCALCitemwithDNAoris

specifiedasaDNAinasingularsettype,it

becomesthekeyattribute.Otherwise,a

newvirtualattributeiscreated,whichis

consideredtotakethedatabasekeysasits

value.

Fromaset-typeandahnkrecord-type,a

relation(RSR)isgenerated.TheRS-

relationconsistsoftwokeyattributes,one

fromthekeyattributeoftheES-relationof

theownerrecord-typeandtheotherfrom

thememberone.Ifthelinkrecord-typehas

items,theattributescorrespondingto

themaregenerated.Here,therelationgen-

eratedfromrulea)iscalledanentity-set

(ES)relationandtheonefromruleb)a

relationship-set(RS)relation.'

Fig.5showstherelationschemesintheLCS

generatedfromtheCODASYLschemashown

inFig.4.

2QueryTranslation(QT)

QueryTranslation(QT)isaprocesswhich

t「anslatesa「elationalQUELqueryreferencing

LCSrelationsintoaDMLprogramreferencing

LISelementsandexecutableonthedatabase

systemsayCODASYLDBTGDMLprogram

(1)Assumptions
AQTisdefinedasaprocesswhichtranslates

alocalqueryinQuELwhichreferencesonly

relationsinasiteintoasequenceofDMLs

executableonalocalDBMS.Beforedescribing

ourQT,wewilldefineourbasicassumptionsas

f()llows:a)Localqueriesareinaconjunctive

normalf()rmandaggregate-free,i.e.theydo

notcontainanyaggregatefunctions.b)Only

retrievalsareconsidered.c)Joinsalwayshave
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Four-schemastructure

1.fourschema・layersi)externalschema(EXS)

ii)globalconceptualschema(GCS)

iii)loca|conceptualschema(LCS)

iv)localinternalschema(LIS)

2.mappingsbetweenneighbouringschema-layers

2.1designmappingsi)homogenization:LIS→LCS

ii)integration:{LCS}→GCS

iii)specialization:GCS→EXS

2.2accessmappingsi)querydecomposition:GCS→{LCS}

ii)querytranslation:LCS→LIS

EXS→GCS

3,DD/D

i)heterogeneityinformation(Hり:LIS→LCS

ii)distributioninformation(Dl):{LCS}← ・GCS

iii)externalinformation(El):GCS← ・EXS

Fig.3Theconstituentsofthefour-schemastructure
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(2)AnExample

Thissectiongivesanexampleof .alocal
internalschema(LIS)andalocalqueryusedin

thispaper.Letusconsiderthef()llowingquery

againstFig.5:``findpr()jectsandtheirmembers

suchthattherepresentativesofprqjectsthat

havebeendoingresearchondatabasessince

l975havetheirfollowersinthesepr()jects."

ThisiswritteninQuELasfollows:

range(e,p)(ENG,PROJ);

range(re,pe,rp,pk1)(RE,PE,RP,PXL);

retrieveintoR(p.pname,e.ename)wherepkl

key=``DB"andpkLpname=p.pname

.

and

P.pnameニrp.pnameandrp.mame=

re.mameandre.ename・=e.enameand

e・ename=pe・ename

P.pnameandp.

andpe.pname=

syar≧1975and

P.stat="ON";

(1)

toreferenceRSRsandtheirrelatedESRs,

whereRSRsandESRsstandfortherelations

representingtherelationship-setsandentity-

setsrespectively.Allotherjoinsareconsidered
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(3)StructureTransform(ST)

ThedifferencesbetweentheQuELand

COBOLDMLarethat

a)QUELisbasedontherelationalmodel



andtheCOBOLDMLisbasedonthe

DBTGmodel,and

b)QuELisnon-proceduralandthecoBoL

DMLisprocedura1.

Hence,firstofall,themeaningofthequeryin

QUELhastobeexpressedintermsofthe

CODASYLmodel.Itstransf()rmationiscalled

thestructuretransform(ST).

ARelationalQueryGraph(RQG)

Agraphcorrespondingtoeq.(1)isshownin

Fig.6.Itconsistsofnodesandthreekindsof

links.Thenodesstandforvariables.Thelinks

betweenthenodesrepresentjoinsbetween

them.Twokindsofterminallinks(→and-)

showresult-attributesandrestrictions,respec-

,tively.

Here,weemphasizethatthegraphcanex-

pressonlytheconjunctionofformulasconsist-

ingofjoinsandrestrictions.Wecallsucha

grapharelationalquerygraph(RQG).

B

(DQG)

Letusconsiderthetransformofthestructure

ofqueriesandDBTGDMLs.First,wesub－

〃(ename)

ena皿e

ename

ename=

ename

pna「ne

=pnalne

口

吻 …d・

rname

rnarnere「

z

syar≧1975

stat;1,0N"

(pnarne)

forRSR

/
「p

pname
=pname

pk1〃

key="DB',

H:join

stituteDBTGelements,i.e.record-typesand

set-types,fbrrelationsreferencedbythequery

usingtheheterogeneityinformation.Thisre-

sultsinthegraph .showninFig.7.Theboxes
indicaterecord-typesandtheellipsesset-types.

Thesymbolsinthemrepresentvariablesthat

rangeoverthem.

Here,letusconsiderthenode,r,shownby

thedottedline.Althoughitstandsforarecord-

typeREPR,itdoesnotappearinthequery.

Thereasonisthat,sinceRSRsintheLCS,i.e.

reandrp,havetheattribute,mame,whichis

alsoakeyofr,thequerieswithrespectto

rnamemayreferencereandrpinsteadofr.We

calltherecord-typeswhichexistontheLCS

butdonotappearinthequeryexplicitlyhidden

structures(EHSs).Next,1etustakeuppkand

kpwhichrepresentset-types.Sincealink

record-type(pk1)isrepresentedasanRSR,set-

types(pkandkp)relatedtoitarenotexpressed

ontheLCSasshowninfig.2.Wecalltheset-

typeswhichdonotappearinbothLCSand

queryimplicitlyhiddenstructures(IHSs).

EHSsandIHSsaregenerallycalledhidden

structures.

IHSsandEHSscanberevealedusingthe

heterogeneityinf()rmation(HI).TheHIiscom-

posedofthreerelationsnamedESR,ATT,and

ge

(ename)

syar2ユ975

Astat="ON"

ヂロ　 　

ll:EHS
`一_」

　 コロへ

了):IHS
、、一,'

(pname)

lR'1

/1二
削

_:resultlink

___Hl:restrictionlink

Fig.6TheRQGofeq.(1) Fig.7HiddenStructures
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RSR.TheESRrelationcontainstheinf()r-

mationconcerningtheentity-sets,andtheRSR

relationtherelationship-sets.TheATTrelation

representstheattributesbelongingtothere-

lationsintheLCS.Theseschemesareshownin

Fig.8.Letusconsiderthehiddenstructurer.It

canbef()undbysearchingtheRSRrelationf()r

therecord-type,i.e.source-/destination-es-

nameatrribute,betweentwoset-typesrpand

re.Fig.9showsagraphinwhichallthehidden

structuresaremadeclear.Itrepresentsnon-

procedurallyalltherecord-typesandset-types,
andthequalificationonthem,whicharere-

quiredonqueryprocessing.WecallitaDBTG

querygraph(DQG).

(4)AccessPathGenerator(APG)

Thenextproblemistofindadesirableserial

accesspathfromtheDBTGquerygraph
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characにer/decima1,1eng仁h,protec仁ion-flag,
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一,
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ship-construct二,degreeiwidth,size,source-
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flag,integrit二y-flag,cardinality)
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(DQG),whichhastoincludeallthenodesand
linksintheDQG.Theobjectivesarea)to

minimizethenumberofintermediateresults,

andb)tominimizetheoccurrencesaccessed.If

wehavesomeintermediates,morethanonefile

tostorethemandsetoperations,notsupported

bythetargetDMLs,toprocessthemarere-

quired.Hence,webelievethatitisdesirable
nottocreateanyintermediatefromtheoper-

ationalviewpoint.Fromd)in2.1,wealso

havetoachievethesecondgoalinordertoreal-

izequickaccess.

ATheExpectedNumberofOccurrencesto

beaccessed

Wetrytoestimatetheaccessedoccurrences

inthissection.Letnibethei-thnodeofthe

DQG,aijthej-thattributeofni・cithecardi-

nalityofni,andsijtheselectivity[HEDNA78]

ofairUsingthisnotation,theexpectednumber

ofoccurrencestobeaccessedinni(denotedby

OCAi)whichsatisfytheequi.restriction

``a

ij=v"canbecomputedtobecisij.

Furthermore,letsibetheselectivityofthe

f()rmulaconcerningnl,sltheselectivityofthe

equi.restrictionsreferencingtheCALC-item

(callthemCALC-equi-restrictions),andsl'the

selectivityofrestrictionsotherthanCALC-

oneswheresi=s;s;'」fCALC-equi-restrictions

exist,s;≦1,0therwisesl=1becauseallthe

occurrencesinnihavetobeaccessed(the

occurrencesareassumednottobesorted).Ifni

isastartingnodeoftheaccesspath,theOCAi

dependsonitsaccessmode,i.e.OCAi=s;*ci.

Next,letusconsiderthecasewhereniis

accessedfromnjviaaset-typeS.Here,letslji

betheexpectednumberofoccurrencesofni

linkedtooneoccurrenceofnjthroughS・

OCAi=OCAjsljiwhere

=1ifniisanownerofSandnja

amember

(2)slji≧1if
niisamemberofSandnjan

owner.

SupPosethatknodes(n1,...,nk)arechai－
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nedlinearly.Theexpectednumberofoccur-

rencestobeaccessedinthechainis

c、sl(1+sl'sll,(1+s、sl23(1+…(1+s、 .1sl、.、 ,、)

...))).(3)

wheresl=・1ands1=s{'unlessthenlisCALC.

BAccessTree(AT)

Theaccesspathcorrespondstotheorderof

visitingPairsofalinkanditslinkednodeinthe

DBTGquerygraph(DQG).Thisproblemis

similartogeneratingaminimalcostspanning

tree.Thedif「ferenceisthatourtree(callitan

accesstreeorAT)includesalltheDQGlinks

uniquelytogetherwithallDQGnodes,someof

whichmayberedundant.Thefirstproperty

resultsinthesecond,Le.theredundancyof

nodes.WecallsuchredundantATnodes

confluentnodesfortheDQGnode.TheATis

generatedbasedonadepth-firstsearch.Our

algorithm(callitDFA)isshowninfig.10.

SupPosethatthenodekhastheleastoccur-

rencestobeaccessedintheDQGoffig.9.The

ATwithkasarootnodeisgeneratedasshown

infig.11.The'nodesrepresentrecordtypesand

thespeciallyhatchedonesareconfluent.The

arcsstandforset-typeswhosedirectedre－

0.[initialization】

1etSTB(x)beanadjacencynodelistfor

しhenodexinwhichbranches(x,y1),r・ ・,

(x,yn)aresortedinヒheascendingorderof

theoccurrencestobeaccessed(OCA)ofthe

adjacentnodes,i.e.

OCAy
、 ≦ … ≦OCAy。 ・whe「eOCAyi=OCA・'Sl・yi

forall亡henodes(x)in'theDQG,markthem

NEWandcreat二eSTB(x);AT←A;pushdown(∧);

1.selectthestartingτ10de(x),whichhasthe

leastOCAinallnodes;

2.pushdom(x);ifxismarkedNEW,thenmark

itOLD;1;nktheATnodextotheDQGnodex.

ifxismarkedOLD,亡henmarkbothitand仁he

ATrlodelirlkedtotheDQGnodexCONFLUENT.

3.ifSTB(x)isempty,goto7.

4.[searchSTB(x)】

gett=hefirs仁 ・pa■r(x,yl)fromSTB(x);

5・linkthenodey1仁otheAT;

6・[delete(x,yl)工

delete(x,yl)fromSTB(x)anddelete

(y1,x)fromSTB(y1);x←y1;goto2;

7.[popup]

popup(x);ifx=A,terminate;got=03;

Fig,10TheAlgorithmforCreatingtheAT

key=問DB,1

syar≧1975

Astat=,'ON'1

syar≧J975

Astat="oN,,

(pname)

(ename)

confluent
node

(pname)

Fig.11AccessTreebyDFA

lationshipfromownertomemberisshownqs

anarrOW,

LetuslookattheATnodesp'andp"infig.

11.TheyareconfiuentnodesfortheDQGnode

p.Thismeansthat,underanaccesssequenceof

occurrences,theoccurrencesofp'havetobe

thesameasp".Hence,whentheaccesstop"is

completed,itsoccurrenceshavetobecom-

paredwithp'」fbotharethesame,theaccessis

safe,otherwiseaf口ilure.

Theproblemishowtosimplifythiscompar-

ingprocess.ThecharacteristicofourATis

that,givenanodeintheDQG,allthecon且uent

nodesfbritalwaysappearinthesubtreein

whichoneofthemistherootnode.Hence,only

thefirstconf玉uentnodeneedstooutputthe

valueofthekeyattributetotheresult-relation,

and,intheotheronesthecurrentvalueofthe

keyisonlycomparedwiththefirstvalue.This

meansthat,onlywhenthekeyattributeofthe

conf玉uentnodeisnotincludedintheresult-

attributeIist,theattributefbrstoringitsvalue

isaddedtotheresultrelation.Thisresultsin

theleastintermediates.Itisanimportantad-

vantageofouralgorithm.
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CGenerationofanAccessPathfromtheAT

Anaccesspathconsistsoforderedpairseach

consistingofanarcanditsrelatednode.This

ordercorrespondstoapreordertraversalofthe

accesstree(AT).Eachpairintheaccesspath

correspondstoaunitofanaccessofthetarget

DBMS,e.g.FINGNEXT...,FIND

OWNER..。f()rDBTG.

Letustakefig.llasanexample.Fromthe

AT,wecangetthesequence[(一,k)(kp,pkl)

(pk,p*)(rp,r)(re,e)(pe,p*)】wherenodes

markedwithasterisksindicateconfluentnodes.

(5)DMLGenerator(DMLG)
Thelastmodule,DMLG,takestheaccess

pathandgeneratesasequenceofCOBOL

blockscontainingDBTGDMLs,eachofwhich

correspondstoanaccessunitofthepath.There

aretenkindsofaccessunits.Theyarefirst

classifiedintofourclasses:independent,start-

ing,intermediate,andleafunits.Independent

andstartingunitsaredividedintotwosub-

classes:CALCandnon-CALCunits.Theother

classesaredividedintotwosubclasses:owner

andmemberunitswithrespecttoset-types

representedbythearcs.Furthermore,non-

CALCandmemberunitswhichareconfluent

aresaidtobeCN-non-CALCandCN-member

unitsrespectively.Sincetheymaybeaccessed

morethanonetimethroughdifferentset-types,

thecurrencywithrespecttoeachset-typehasto

besaved.Wetrytomatcheachaccessunit

againsttenclasses.Ifmatched,corresponding

DMLsareautomaticallygenerated.

Letustakethethirdunitwhichincludespk

andp.Thisunitisdescribedasfollows:

(3(SETPK)(RECP(RSLT(PNAME))

(RsTR(AND(GEsYAR1975)(EQsTAT
"ON"))))(UTYPEOWNERCONFLUENT

LEAF)(ERTRN2)(TRTRN2))

Thisisanaccessunitcorrespondingtoan

OWNERrecord-type.Sincepisalsoconfluent,

itplaysatwof()1droleasresult-attributeand

workingattributefortheconfluentnodes.

TRTRN(ERTRN)showstheunit-notowhich

theaccessisreturnedfromthecurrentunit,

whenoccurrencestobeaccessedareexhausted

andsatisfiableonesarefound(notfound,re-

spectively).Thisunitshowsthatifthecurrent

occurrenceofpdoesnotsatisfythecondition,

i.e.syar≧1975andstat="ON",PKL'snext

occurrenceisaccessed.

IV・DistributionProblem-Integra-

tionandQueryDecomposition

[TAKIM80b]

Thedistributionproblemishowtorealize

themappingamongtheglobalconceptual

schema(GCS)andthelocalconceptualsche-

mas(LCSs).

11ntegration

Theintegrationisaprocessf()rde丘ningGCS

relationsfromexistingLCSrelationsdistri-

butedoveranetwork.Itisalsosimilartothe

definitionofviews[STONM76]inarelational

modeLIndesigningarelationaldatabase,one

universalrelationisverticallydecomposedinto

normalizedrelations.Viewscanbede丘nedby

meansofjoinsasmultirelationaloperations.

Butinbottom-updesigning,relationshave

alreadyexistedateachsite.Thisimpliesthat

unionsarealsorequired.Unf()rtunately,re-

lationalcalculuslanguageslikeQuELdonot

providesuchcapabilities.Ourlanguagefbr

definingGCSrelationswhichiscalledGSDLis

anextensionofQuELsothattheunionscan

betaken.

TheGSDLconsistsofthreekindsofstate-

ments,drange,define,anddrop.Thedrangeis

usedtodefinetuplevariablesagainsttheLCS

relationsalongwiththeirexistingsites:

drange(xl,・ 一,xm)(Xl:sl,...,X
m:sm);

whereeachxif()ri=1,_.,mstandsf()ra

tUplevariablerangingoveranLCSrelationXi

atsltes..I

ThedefineisusedtodefineaGCSrelation:
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define〈grelname>(〈gatt-list>)〈sub-der>

{:〈sub-def>};

〈grelname>and<gatt-list>defineaschemeofa

GCSrelationtobedefined.〈sub-def>iscalled

asubdefinitionoftheGCSrelation:

〈sub-def>::=(〈target-list>)where〈qua1>

Thetargetlistandqualificationarethesameas

QUEL.The〈sub-def>definesajoinofre.

lationslikeQuEL.Thelistofsubdefinitions

dividedbycolonmeansthattheGCSrelation

istheunionofresultseachofwhichisderived

withrespecttoeachsubdefinition.

ThedropisusedtoremovethedefinedGCS

relationfromtheGCS.

.lnordertointegrateLCSrelationsintoa

GCSrelation,theLCSrelationshavetoshare

thecommonunion-compatibleparts.There-

lationshipsareexpressedbyset-theoreticalex-

pressionsonsemanticlinksasshowninfig.13.

Forexample,theexpressionPRJ2[pno,

pname]PROJ[no,name】showsthatboth

pr()jectionsareunion-compatibleandPROJ

[no,name】containsthesamevaluesetas

PRJ2[pno,pname].PRJIPRJ2represents

thatbothareunion-compatible.Fig.14shows

thedefinitionofaGCSrelationPROJECTby

meansoftheGSDLbasedonthesemantic

linksasshowninfig.13.Suchdefinitionsof

GCSrelationsarestoredasthedistribution

information.Thisinf()rmationisstoredre-

dundantlyateverysiteandusedtoprocessthe

querydecomposition.

2QueryDecomposition

Thequerydecompositionprocessiscom-

posedoftwosubparts:thedecompositionof
GCSrelationsreferencedbyaGCSqueryinto

correspondingLCSrelations,andtheprocess-

ingofinter-sitejoins.Querymodificationtech-

nique[STONM76]canbeadoptedfordoing

thefirst,Sincethenetworkcausesabottleneck

ofthedistributeddatabasesystem,howto

processthesecondeMcientlyisthemost
significantinthequerydecomposition.

site2

PRJl

o
PRJ2

PRJ1[pno,pname]

⊂コPROJ[no,name]

皿

PROJ(no,name,

Iec,budget)

口 LCSrelation

Fig.13ThesemanticlinksbetweenthreeLCSrelations
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drange(p1,p2,p)(PRJ1:1,PRJ2:2,PROJ:3);

d鷲躍i蒲 総 懸
.ll鴛)}

蹴 雲 ぷ 鷲:=.1㌫ …}

(1)

(2)

Fig,14ThedefinitionoftheGCSrelationPROJECT

(1)BasicAssumptions

Wemakethef()110wingassumptlons

[HEVNA78]onthenetwork:

a)

b)

c)

d)

Itlsaslte-to-sltetype.

Itisalwayslightlyloaded.Therefore,there

isnoneedforconsideringqueueingdelay.

Localprocessingcostsareneglectable

comparedwithcommunicationcosts.

Anadditionalassumptionismade.

Itscommunicationcostdependsonadis-

tance,anditsmeasureistime.Alogical

cost,LCij,isdefinedasadelaytimefor

transmittingapacketfromsiteitoj.Itis

alsoproportionaltothenumberofhops

betweenthem.

Wealsomakethe{bllowingassumptionson

processlngsatsltes:

a)

b)

Eachsitehasaworkingspacemanagedin

arelationalf()rm.Relationstransmitted

fromtheothersitesandresultsofjoinsare

storedinit.

Eachsitehastwokindsoflogicalproc-

essors:aglobaldatabaseprocessor(GDP)

andlocaldatabaseprocessors(LDPs)

【TAKIM791.TheGDPplaysaroleofthe

querydecomposition,integration,and

managementofthedistributioninf()r-

mationandworkingspaceateachsite.

Especially,theGDPtowhichaGCSquery

isstatediscalledacoordinateGDP

(CGDP)thatisacentralizedcontrollerf()r

processingthequery.TheLDPisrespon-

sibleforthequerytranslation,homogen-

ization,andmanagementoftheheteroge-

neityinformation,andexistsagainstone・-

database.LDPswhichsupportdatare－

quiredbytheGCSqueryarecooperated

undertheCGDP'scontrol.

(2)Objectives

Thequerydecompositionpurposeslargelyto

generateanoptimalsequenceofstages.The

objectiveswhichhavebeentakenup

[HEVNA781aretominimizethecom-

municationcostandtheresponsetime.The

networkcausesabottleneckofthedistributed

databasesystemduetoitsrestrictedcapacity.

Ontheotherhand,eachsitehassomeprocess-

ingcapacities.Therefore,inordertoachieve

theseobjectives,itisnecessarytoreducethe

networktra伍cfbrqueryprocessingandpro-

cessqueriesinparallelatmultiplesites.Works

whichhavebeendonesofar[CHUW79,

HEVNA78,EPSTR78,WONGE77]aimat

achievingtheo止 ～jectives.Theircharacteristicis

thatstrategiesf()rtransmittingrelationsare

determinedbyestimatingsizesofintermediates

inanoHf-linemanner.Thisestimationisbased

onstatisticsonrelationssuchasselectivities

[HEVNA78,SELIP79].Theselectivityisbased

onanassumptionthatvaluesoftheattribute

areunif()rm-distributed.Butwethinkthat

therearestillproblemswhetheractualdistri-

butionofvaluesf()110wswellthisassumption.

Inordertomaketheselectivitymoreprecise,

[CHUW79]proposesamethodsuchthatselec-

tivitiesofwell-usedvaluesareaccumulatedin

thedirectoryeachtimethevaluesareaccessed.

However,itisnotedthatthemoreprecise

statisticsonselectivitieswehave,themore

storagesarerequired.

Wearguethef()110wingpoints.First,the
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performanceinf()rmationlikeselectivitiesand

cardinalitieshavedynamicproperiescompared

withtheschemainformation.Secondly,the

querydecompositionanditsrequiredinf()r-

mation,i.e.thedistributioninf()rmation,have

toexistatthesamesitef()rthee缶ciency

purpose.Itimpliesthateverysitehastoequipa

fUllcopyofthedistributioninformation.If

eachsiteprovidessuchdynamicinformation

stronglyredundantly,theoverheadfornot

onlystoringthembutalsocontrollingcon-

sistencyofconcurrentaccessestothembeco-

messeriousandenormous[BERNP80】.Besides

theohlectivesasstatedabove,therefbre,we

wouldliketoaddoneo切ective,i.e.tokeepthe

inf()rmationrequiredbythequerydecom-

positionassmallandstaticaspossible.

(3)Strategies
Ourstrategiesfbrprocessinginter-sitequer-

iesareasf()llows.First,theCGDPdecides

cosequentstagesdynamicallybasedonthestat-

isticsofresultrelstionsoftheprecedingstages.

This'resultsinsmallandstaticdistribution

inf()rmation.

Secondly,thequerypartsreferencingonly

onesiteareprocessedlocallyatthesitebefore

theinter-sitepartsareprocessed,becausethe

localprocessingsareneglectableincostand

resultinthereductionofsizesofrelationstobe

transmitted.

Thirdly,iftworelationsatdifferentsitesare

tobejoined,thesmalleroneistransmittedto

thelargerthroughapathwithminimumtrans-

missioncost.Wedonotconsiderstrategies

suchthattworelationsatdifferentsitesare

transmittedtotheothersiteandjoinedthere.

Lastly,evenifallthestagesissuedbythe

CGDPdonotcomplete,ifthereexistsare-

lationnotbeingprocessedandapathwith

transmissioncostlessthansomethreshold

value,thenitcanbetransmittedthroughthe

path.Bythat,morethanonestagecanbe

processedinparallel.

31nitialLocalQueryProcessing

LetusassumetheGCSqueryistranslated

intoaquerywhichreferencesLCSrelations.It

iscalledaglobalLCSquery.Thequerycanbe

dividedintotwoparts.Onereferencesonlyone

site,andtheothermultiplesites。Thef()rmer

partshavetobeprocessed,first,closelyatone

site,becauseitresultsinreductionofrelations

tobetransmittedanditscostisassumedtobe

neglectable.Wecallsuchalocalprocessingan

initiallocalqueryprocessing.

Itiscomposedofthef()110wingfunctions:

1)tomakeaquerygraph[TAKIM80a]ofthe

globalLCSquerywhichiscalledaGLQ

graph[seefig.15】,

2)toclassifynodesintheGLQgraphinto ,

groupseachofwhichconsistsofthenodes

atthesamesiteandconnectedbyjoin-

linksinthesite,and

3)togenerateLCSquerieseachofwhich

correspondstoeachgroup,andsendthem

tothecorrespondingsites.

Forexample,letusconsidertheGLQgraphin

fig.15.

Fig.16ashowstheresultantquerygraph.As

seeninthisfigure,itcontainsonlyinter-site

joins.Hence,itiscalledajoinquerygraph.

4TransmissionScheduling

Weconsiderthegenerationofatransmission

scheduling,i.e.aneMcientsequenceofstages,

fromthejoinquerygraph.Letr'andrbe

relationsatsitesiandj,respectively.Thestage

consistsoftwoSubparts:atransmissionofr'

fromitoj,andajoinofr'andrandstoringof

theresultasratj.Hence,letr':i→j,c(r':i→j),

andr':i→j:rbesuchatransmission,itscost,

andsuchastage,respectively.LetLDP,bethe

localdatabaseprocessoratsitek.

Ouralgorithmf()rgeneratingthetrans-

missionschedulingisoperationalbutnotstatic.

ThismeansthattheCGDPdecidesconsequent

stagesbasedonmonitoredinf()rmationon

resultsoftheprecedingstages.Tomonitorsuch
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results,eachGDPmanagestwokindsofdirec-

toriesalongwiththedistributioninf()rmation
,

i.e.logicaltransmissioncosttable(LCT)and

queryprocessinginf()rmation(Qpl).Inthe

QpI,theperf()rmanceinformationofin-

termediateresultsarestoredintworelations:

QpI/REL(site-no,rel-no,cardinality,width)

andQpI/ATT(site-no,rel-no,att-no,

width).Bothmaintaintheperfbrmanceinf()r-

mationonrelationsandtheirattributespro-

ducedbystages,respectively.Suchinformation

arecarriedbacktotheCGDPbyACKsof

stagesfromthedestinationsites.

EachLCTentry,LCij,showsthecom-

municationcostbetweensitesiandj.Atpre-

sent,LCijisthenumberofhopsintheshortest

pathfromitoj.Here,c(r:i→j)islrl*LC,j,where

lrlstandsfbrthesizeofarelationr.

Aprimitiveunitofouralgorithmiscom-

posedofthefollowingparts:decisionofnext

stage,reductionofthejoinquerygraph,and

updateoftheQpl.Initially,allthenodesinthe

grapharemarkedFREE.

SupPosethatastager':i→j:risselectedas

nextone.TheCGDPmodi且esthejoinquery

graph.First,itmarksr'SOUCEandrDESTin

thegraph.Then,join-linksexceptonebetween

r'andr,eachofwhichcorrespondstoajoin-

linkincidentonr',areattachedtor.Ifr'hasa

result-link,itisalsoattachedtor.Inrelationto

suchmodi且cationofthegraph,theQpl/ATTis

updatedsoastomeetthenewschemeofr.Let

usconsiderthejoinquerygraphinfig.16a.

Supposethatastage,R4:4→3:R3,isselected.

Then,thegraphisreducedtoonein且g.16b.A

join-link,jZ,correspondingtoj4isattachedto

R3.Thus,jgisaconjunctionofj2andj5.A

result-link,o:,correspondingtoo2isalsoat-

tachedtoR3.

OnreceiptofanACKf()rthestage,r':i→j:r,

fromj,theCGDPtrystoreducethejoinquery

graph.First,itremovesr'anditsrelatedjoin－
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linksfromthegraph.TheACKcarriesthe

cardinalityoftheresultrelationofthestage.

Then,theQplrelationsareupdatedusing

inf〈)rmationintheACK.Thatis,allthetuples

concerningr'aredeletedfromtheserelations

andthecardinalityofrintheQpl/RELis

updatedbythenewvaluecarriedbytheACK.

Next,weshalldecidenextstage.Astage,

r':i→j:r,thatsatisfiesthefollowingconditions

isselectedasthenextstage:

1)

2)

3)

4)

r'ismarkedFREE,

risa(ljacenttor'inthejoinquerygraph,

rismarkedeitherFREEorDEST,and

c(r:i→j)isnotonlytheminimuminthe

graphbutalsolessthansomethreshold

value(THV).

Thelstconditionensuresthatrtisnotbeing

executed.The2ndconditionguaranteesthat

thereexistsajoinreferencingr'andr.The3rd

oneensuresthat,evenifrisadestinationofthe

otherstagesthathavenotcompletedyet,r'can

besenttor.Itmeansthattransmissionsof

morethanonestagecanbeOverlappedina

parallelmanner.Sincetransmissioncostsare

overwhelming,wethinktheseoverlappingsare

effective.Thelastconditionplaysaroleof

protectingrelationsoflargersizefrombeing

transmittedwhenrelationsofsmallersizeare

currentlybeingexecuted.Ifnodeswithtrans-

missioncost≦THVarenotf()und,theCGDP

waitsf()rcompletionofstagesbeingexecuted.

IfallnodesaremarkedFREEandnonodes

satisfyingthisconditioncanbef()und,theTHV

valueisresetusingtheQpl.Atpresent,the

THVvalueisdeterminedtobetheaveragesize

ofnodes.

5AnExampleofthetransmission

scheduling

Letusconsiderfig.16.SupPosethatallthe

initiallocalqueryprocessingshavefinished,i.e、

allnodesaremarkedFREE,andtheLCTand

sizesofrelationsaregiveninfigs.17and18,

respectively.Offcourse,theinitiallocalquery

i,1=sitenumbers

i

.

.

」 LC.. り

1 2 2

1・ 3 2

1 4 5

I

F

.

・

F

F

`

2 3 2

2 4 2

3 4 1

Fig.17LogicalTransmission

(LCT)

CostTable

'LCS

relations

sizes

(inbyte)

R1 500

A

R2 500

R3 200

R4 100

R5 300

Fig.18TheSizesofRelations

processingandtransmissionschedulingcanbe

overlapped.EachLCTentry,LCij,representsa

面nimumhopnumber.betweeniandj.Letthe

THVvaluebe500.LetSTkandACKkbethek-

thstageanditsACK,respectively.Thecom-

municationcostswithrespecttojoin-linksare

calcuatedasfollows:

j2:c(R1:1→2)=c(R2:2→1)=500*2=1000

j4:c(R4:4→1)=100*5=500

'
。'IR41<IRIl

j5:c(R3:3→1)=200*2=400

∵IR31〈IRII

*j6:c(R4:4→3)ニ100*1=100<500

∵lR41<IR31

j8:c(R3:3→4)=200*1=200

∵IR31<IR51
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SinceR4:4→3:R3hastheminimalcost,itis

selectedasanSTIandthetransmissionand

joincommandsaresentto4and3,respectively.

R4ismarkedSOURCEandR3DEST.The

graphismodifiedasshowninfig.16a.Asan

ST2,R5:4→3:R3isselected[seefig.16b],beca-

useR3andR5aremarkedDESTandFREE,

respectively,andc(R5:4→3)=300<500thatis

alsotheminimum.Here,R4andR5aretrans-

mittedinparalleL

Then,letustrytodecideanST3.Here,only

RIandR2aremarkedFREE.Costsforposs-

ibletransmissionsareasf()110ws:

j2:c(R2:2→1)=c(Rl:1→2)=500*2

=1000>500

j9:c(R:1→3)・=500*3=1500>500.

Hence,nosatisfactorystagecanbef()und.

SinceR3isnotmarkedFREE,wewaitf()r

ACKIandACK2.OnreceiptofACKl,R4is

deletedfromthegraphandQpl,andAcK2is

waitedf()r.OnreceiptofACK2,R5isdeleted

andR3becomesFREE.SupposethesizeofR3

is200.Sincec(R3:3→1)=600>500,theTHV

valueisreset,i.e.THV←(1500十1000十500)/

3=1000.So,ST3isR3:3→1:Rlandexecuted

[seefig.16c].R3▲smarkedSOURCEandRl

DEST.

SinceR2isFREEandc(R2:2→1)=1000,

R2:2→1:RlisselectedasST4[seefig.16d],and

R2istransmittedtoR1.Whenbothstages

complete,thejoinquerygraphisreducedto

onenodegraph[seefig.16e].Sinceitisafinal

result,itistransmittedtotheCGDP.

Fig.16esummarizesthisexample.Thehor-

izontalaxisshowstime.

V.TheSystemArchitecture

Fig.19showsthearchitectureoftheglobal

databaseprocessor(GDP)andlocaldatabase

processors(LDPs)forqueryprocessing.User's

queryisstatedtotheGDPathissite,i.e.

CGDP.TheCGDPtakesitandtranslatesit

intoglobalLCSqueriesusingthedistribution

inf()rmation.TheILQpcreatesLCSqueries

fromtheglobalLCSquery,issuesthemto

correspondingLDPs,andcreatesthejoin

querygraph.TheTSissuesTandJcommands

f()rexecutionsofstagesgeneratedfromthe

graphandcontrolstheirexecutions,monitor-

ingtheirintermediateresults.TheTcommand,

T(k,i,r',j),meansatransmissionofthek-th

stage,r':i→j.TheJcommand,J(k,i,r',j,r,

target-list,qualification,n),meansthatthe

sourcerelationr'tobereceivedfromiisjoined

tothedestinationratjwithrespecttothe

target-listandqualification.Thenisasizeofr',

whichismaintainedintheQpI・Byit,theLDPj

canallocatetheworkingspaceforreceivingr'.

Thetarget-listincludesjoin-attributesofr'with

respecttoitsa(ljacentnodesexceptrandjoin-

attributesofrwithrespecttoitsa(ljacentnodes

exceptr'alongwiththeunionofresult-

attributesofrandr'.

AnLDPexistsf()ronedatabase.TheLDPis

composedoftwomainmodules.Theoneis

calledthequerytranslation[TAKIM80a].It

translatestheLCSquerywritteninQUELinto

anexecutablesequence,e.g.DBTGDMLs,

executesit,andstorestheresultasarelationin

theworkingspace(WS)、TheotherisaWS

manager(WSM).Itiscomposedof{bursub-

modules,WS,JOIN,TRANS,andREC。The

WSisastorageforstoringintermediates.Itwnl

beimplementedasaSAMme.TheTRANS

takesaTcommandfromtheCGDPandtrans-

mitsthesourcerelationtothedestination.The

RECofthedestinationalsosortsitonajoin-

attributewhilereceivingit.TheJOINtakesaJ

commandandsortsthedestinationrelationon

ajoin-attribute.Ifthesourcerelationisall

received,theJOINjoinsthem,storestheresult

asthedestinationrelation,andsendsACI(

withtheinf()rmationontheresulttothe

CGDP.Sincebothrelationsaresortedalready,

theycanbeeasilyjoinedbymeansofmerge-

jointechnique[SELIP79].Thus,wethinkitis

easytoimplementtheWSM.
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VI.ConcludingRemarks

ThispaperpresentsourresultsinJDDBS-I

pr()ject.Inthispr()ject,webelievedthatwe

couldmakeclearthebasicconceptofthe

distributeddatabasesystemswhicharecharac-

terizedbyglobalpacketswitchingnetworks

andexistinglargedatabasesystems.Further-

more,thecommonrelationalinterfacesystem

totheCODASYLdatabasesystemsisimplem-

ented.Thissystemisusefulnotonlyforthe

distributeddatabasesystemsbutalsothesingle

system,becauseitcanprovideuserswitha

meansofaccessinganddescribingdatabaseina

highlevelandnon-proceduralmanner.

Atpresent,wearedevelopingthe2nd

phaseofJDDBS(calledJDDBS-II).Thechar-

acteristicsoftheJDDBS-IIareasf()110ws:

a)alocalcontentionnetworklikeethernetis

used,

b)itsmaincomponentisasmallpersonal

databasesystem,inwhichallmostallofthe

dataarededicatedtotheuser'sapPlication

ofthelocalsite,

c)itscomponentsareheterogeneous,say

CODASYL78andrelationaldatabase

system,

d)highintelligentDD/Dfacilitiesarepro-

videdf()rthesystemandusers,and

・e)theo缶ceinf()rmationsystem(OIS)iscon-

sideredasitsmostimportantapPlication.

Wearetryingtorealizesuchasystembyl985.
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NewsinBriet

GovernmentandlnformationOrganizations

JULYl980

NipponTelegraphandTelephonePublic

Corp.(NTT)carriesoutsuccessfultestsofits

comprehensivedigitalsatellitetransmission

system.``Sakura,"atransmissionsatellitefor

experimentalpurposes,wasusedtotransmiten

bloctelephone,dataandpicturesignals.NTT

alsosuccessfullycarriedoutexperimentson

undirectionalmultipleaddresstransmissions.

CDCJ叩anstarteditsCybernetserviceon

the23rdintheSunshine60buildinginTokyo's

Ikebukurodistrict,whichrepresentsafull-scale

moveintothefieldofcomputationforscientific

andtechnicalpurposes.

MarubeniElectronicshasdecidedtoinvest

capitalinApPliconCorp.(US.),inorderto

strengthenitstieswiththatcompany.

NTT,spacketswitchingservicestartedon

the29th。Applicationshavebeenreceivedfrom

15usersforatotalof331ines.

AUGUST198①

NTT,whichtogetherwiththeCaptainSys-

temDevelopmentResearchInstitute,hasbeen

progressingwithtrialservicesoftheCaptain

videoinf()rmationsystem,hasstarteddevelop-

mentofasystemcapableofretrievinginf()r.

mationwritteninkanasyllabaries.

CDCJapanhasstartedworkondeveloping

aJapanese-languageversionofControlData's

(U.S.)educationalservice,PLATO.

NTTplanstouseVLSImemoriesthrough-

outf()ritscomputers,from1981,andf()rits

electronicswitchboard,from1982.

MaruzenstartssalesofCOMrac,anengi-

neeringdesignandanalysissoftwarepackage

developedbyEngineeringScience'sDataUnit

(UK.).

SDCJapanplanstooffer,fromAugust,

aircraftandautomobileinformationputoutby

America'sSocietyofAutomotiveEngineers.

BusinessInternationalandInformationSer－

輔cesInternationalDentsuonthe7thannounc.

edthatfromthe8ththeywouldbestartingthe

Bi-Metricsserviceonanon-1inebasis,Thiswill

beJapan'sfirstforeignexchangemarketfore-

castinginformationservice.

China,stelecommunicationsorganizationand

aKDDdelegationinvitedtoChinaf()rthe8-

dayperiodbeginningJuly30,andheadedby

MrMasuda,KDDpresident,reachedaccord

onsixitemsfortheimprovementofJapan-

Chinainternationaltelecommunicationser-

Vlces.

NTT,sMusashinoElectricalCommunications
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Laboratorysucceedsindevelopingthenation's

firstJapanese-languagequestionansweringsys-

tem,allowingJapanese-languageinteraction

withacomputer.Theultimateaimf()rthe

fUtureisanartificialintelligencecomputer.

NihonKeizaiShimbun(JapanEconomic

Joumal)startedproviding,inJapan,thenews

informationretrievalserviceoftheNewYork

Timesinformationbank.Thisservicewasstart.

edonSeptember8,whichwaswhenKDD

starteditsinternationalcomputeraccessservice

(ICAS).

NTTintendstoapplyinSeptemberorOc-

tobertotheMinistryofPostsandTelecom-

municationsf()rpermissiontostartDenwa-

FaxMini,itshomefacsimileservice;NTT

intendstostarttheserviceinthefall.

numberofcitiescoveredto25.

SEPTEMBER1980

Kinokuniya,thebook-storechain,started

providing,onthe8th,InformationScience's

(US.)ChemicalInf()rmationSystems,adata

baseofinf()rmationrelatedtotoxicity,etc.,the

8thbeingthedayKDD'sInternationalCom-

puterAccessServicecommenced.

Maruzendecidestoreducethechargesf()rits

Marunetservice,whichallowson-lineutili.

zationofLockheedCorp.'s(U.S.)document

inf()rmationretrievalservice,DLALOG;atthe

sametimeitwasdecidedtocontinuetheMar-

unetserviceevenafterKDD'sInternational

ComputerAccessServicestartsup,andto

operateitinparallelwithICAS.

NTTisexpandingtheareacoveredbyits

digitaldataswitchedpacketnetwork.Within

thenextfiscalyearitisintendedtoincreasethe

KDDstartsitsInternationalComputerAc-

cessServiceonthe8th.

ComputerSystems

JULY1980

Fujitsuannouncedonthe30ththeestablish-

mentofasemiconductorsalescompanyin

WestGermany.

TorayjoinshandswithApPleComputer

Corp.(U.S.)andenterstheJapanesepersonal

computermarket,

HitachihasbeenengagedintalkswithBASF

Corp.(W.Germany)onOEMexportsoflarge

computers.Basicaccordhasnowbeenreached

andanagreementsigned.

Fujitsuhasreceivedanorderfrom

Australia'scentralbank,theFederalReserve

BankofAustralia,f()racomprehensiveon-line

systemhavingasitshostmachinealargecom-

puter.

NECannouncedonthe7ththatithas

suceededinobtaininganorderfromIndonesia

AsahanAluminiumf()rtheACOS350system,

NEC'sadvanced,medium-sizedcomputer.It

willbeshippedinJanuary1981,andwillbein

operationfromApril.

OlivettiCorp.(ltaly)announcedthatitwill

sell,inItaly,theOH5560series,anew,high-

perf()rmancecomputerdesignedandproduced

byHitachi.
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BASF'sdatatechnologydiVisioninthethird

quarterstartssalesinEuropeandSouthAmer-

icaofHitachi'slargecomputers.

ToshibaandNEChavereachedagreement

ontheestablishmentofaspecialized,jointly-

financedsalescompany,JapanOMceAuto-

mation.Thismoveisdesignedtostreng-then

thetwocompanies'oMceequipmentbusiness.

HitachireachesagreementwithBASF(W.

Germany)onOEMsalesofHitachi'sM-170

medium-sizedcomputer.Thiswillbesoldin

EuropeandSouthAmericaastheBASF7-60.

Thecomputerindustryisfacinganevergrea-

tershortageofsoftwareengineers,ascom-

putersbecomemorewidelyusedwiththead-

ventoftheoMcecomputer,themicropro--

cessor,etc.

Fujitsu'sconsolidatedfinancialstatement

f()rfiscal1979showssalesof¥599billion.

CommodoreJapandecidestomarketper-

sonalcomputers.

AUGUSTl980

Hitachiannounced,onthe8th,ordersrece-

ivedinthefirstquarteroffiscal1980.These

amountedto¥573billion,thehighesttotalin

thecompany'shistory.

CrayJapanrevealsitsplantodevelopsuper

computers,andalsodetailsitsstrategyfor

Japan.Developmentisproceedingwiththe

Cray-2andCray-1S,thenewmachines,and

thereisastronglikelihoodthatcompletioncan

beannouncedaroundl984.

ToshibaandMitsubishiElectricannounced,

onthellth,theirordersreceivedandsalesfbr

thefirstquarteroffiscal1980.Toshibahad
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orderstotaling¥355billion,adropof2%

comparedwiththesameperiodoneyearear-

lier,butMitsubishiElectric'stotalof¥374

billionrepresenteda25%increase.

Hitachihasdecidedtoputagiantmachine

ontheUS.market,oneequivalenttoitsgiant

HitacM-200Hgeneralpurposecomputer,the

largestandfastestsuchcomputerintheworld.

Inlinewiththis,Hitachihasstartedneg-

otiationswithAmerica'sNationalAdvanced

Systems.,

Hitachihasreachedagreementtosupply

BASF(W.Germany)withtwomachines,the

M-200HandM480,followingonfromtheM-

170.

FujitsuwillprovideEdisaCorp・withte中ni-

calassistanceaspartofitscooperationwith

Brazil'smovetoproducecomputersdomesti-

cally.Assemblyproductionofsmallcomputers

willbeginnextJanuaryinBrazil.

NECandNECTOSHIBAInformationSys-

temstartsalesinearlySeptemberoftheACOS-

1000,theworld'slargestandfastestgeneral-

purposecomputer・

NECandNECHoneywellInformationSys-

temshavereachedaccordonthedissolutionof

theirjoint-venturecompany,sotheHISwill

stopitsmanagementparticipationinNEC

HoneywelL

SEPTEMBER1980

lBMJapanannouncesonthe24ththe

4341-2,amachinewith1.8timestheinternal

processingcapability

4341-1computer.

ofIBM'smainline

Torayannouncesonthe2ndthesalesfrom

the8thofAppleComputerCorp.'s(US.)



AppleIIJ-Pluspersonalcomputer.

HIS,JapanmovesintotheJapanese-

languageinf()rmationprocessingfield .Itplans

toannounceJapanese-languageprocessingsys-

temsusingthemedium-sizedcomputerslevel6

Model47anddownwards.

TheJapaneseoMcecomputerindustry,smar-

ketiscertaintoreach¥220billioninfiscal

1980.

TandemComputers(U.S.)hasstartedsales

activitiesintheJapanesernarket,through

JapanTandemComputers.Theemphasisison

thecompany'sTandemNon-stopSystem .

NECannouncedonthe18thitsdecisionto

buildanew,integratedICprodUctionfacility

inScotland.Withintheyearanewcompany ,

NECSemiconductors,willbesetup,asite

aquiredandworkbegun.

Hitachiintendstoship,totheEuropean

andU.S.markets,perhapswithinthisyear ,a

glantcomputerwithaperformanceequivalent

tothecompany'sgiantM-200Hcomputer.

SoftwareandComputerServices

JULY1980

MinistryofPostsandTelecommunications

(MPT)decidestolower,fromJuly1,KDD's

internationalcharges,inlinewiththereportof

thePostsandTelecommunicationsCouncil.

IndustrialStructureCouncil,sInformation

Committeehasstarteddeliberationsona

report,the丘rstf()rsixyears.Themembersf()r

threesub-committees,``lnf()rmationalization

vision,"`℃omputerIndustry"andInf()r-

mationProcessingIndustry,"havebeende-

cided.

MPTapproved,onthe8th,NTT'sappli-

cationtouseacollectcallsystem,onatrial

basis,formtelegraphsf()remergencypurposes,

anditspublicfacsimileservice,alsoonatrial

basis.

NTTachievedaworld'sfirstwithitssuccess-

fuldigitalsatellitecommunicationsexperiment,

revealedonthellth.

MPTapproved,onthe15th,KDD'sappli-

cationrelatedtoitsInternationalComputer

AccessService・ServicewillstartinearlySep-

tember.

MITImadeanannouncementonthe28th

concerningthedevelopmentofasuper-high-

perf()rmancescientificandtechnologicalcom-

puter.Completionby1990willbetheobjec-
tive,andthecomputerwillemploygallium-

arsenicsemiconductorelementsandJosephson

devices.

MITI,onthe29th,convenedthegeneral

committeeofitsIndustrialStructureCouncil,

atTokyo'sHiltonHoteLTheMinistry'sbasic

policiesforfiscal1981wereexplainedand

opinionsinvited.

TheScience&TechnologyandEconomyAs-

sociationhasreceivedgeneralresearchandde-

velopmentorganizationaidandistostart

studyingthesocialandinternationaleffectof

miCrOeleCtrOniCS.

41 Winter1981



AUGUST1980

NTTistakingmeasuresdesignedtoallow

Americanmakersofcommunicationsequip.

menttoparticipateintheJapaneseprivate-

sectormarketf()rtelephones,facsimileequip-

ment,in-houseexchangesandothersuchpri-

vatelyrunequipment.Itwasthereforedecided,

onthe31st,tomakethetechnicalstandards

involvedeasiertounderstand,andtopublish

Englishtranslationsofsuchstandards・

NTT,smaterialprocurementsdiscussedin

threedaysofU.S.-Japanworking-1eveltalks

startingonthe4th.Takingpartinthetalks

wereU.S.TradeRepresentativeKirklandand

GATTtraderepresentatlvesmapartyvlsltmg

Japan;thediscussionswerewithMPTand

NTToMcials.

TheSoftwarelndustryAssociation,inearly

September,aresendingupper-echelonmem-

berstoCSA,theU.K.'sindustrialorganization

f()rsoftware丘rmsandcomputingcenters.The

policydecidedonistoworktowardsregular

exchangesofopinionsinordertorealizejoint

undertakings,inSoutheastAsia,betweenthe

UK.andJapan.

MPT,infiscal1981,planstoexpandthe

scopeofthetrialoperationoftheCaptains

system,whichwasstartedlastDecember.The

numberofterminalsandscreenswillbein-

creased.

MITI,sAgencyofIndustrialScienceand

Technologyhasdecidedtodevelopasuper-

high-performancecomputerforscientificand

technologicalapPlications.Withatargetcom-

pletiondateof1988,thecomputerwillbe

severaいhousandtimes・fasterthanthelargest

general-purposecomputernowlnuse・

TheSoftwareIndustryAssociationin・

auguratesfromtheendofthemonthaspecial

committeetostudylegalprotectivemeasures,

inordertopromotethelegalprotectionof

software.

SEPTEMBER1980

NTT,sprocurementmethodsarethesubject

ofU.S.-Japanworking-leveltalksbeginning

fromthelstinWashington.Thetalkswilllast

tillthe4thandJapanesepart▲cipantsinclude

Mr.Ugawa,MinistryofForeignAffairs,Mr.

Yamaguchi,NTT'sDirectorofGeneral

Affairs,andMnIkeda,headoftheIn-

ternationalProcurementsCountermeasures

Section.Thesearepreliminariestocabinet

talks,andarebetweenMrOkita,thegovern-

mentsrepresentativeforexternaleconomic

affairs,andMr.Askew,theU.S.traderepre-

sentatlve.

TheJapanInternationalCooperationAgency

decidedonthe3rd,aspartofJapan-China

economiccooperation,incooperationwith

China'sNationalScienceandTechnology

CommitteetoinviteChinesecomputerengi-

neerstoJapanfbreducationandtraining.It

wasdecidedtohaveFujitsucarryoutthis

educationandtraining.

MITIsubmitsitsoutlinebudgetrelatingto

informationprocessingtotheMinistryofFi-

nance.lncludedare①researchanddevelop-

mentworkon5thgenerationcomputers,②

researchanddevelopmentintoahigh-speed

scientificandtechnologicalcalculationsystem,

amajorpr()jectoftheAgencyfdrIndustrial

ScienceandTechnology,and③asanew

financialmeasure,aleasingschemetopromote

informationprocessmg.
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