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Preface

TheJapaneseeconomyiscaughtinthestreamofinternationalchangeand

uncertainty,particularlyasthesearerepresentedbytheproblemsofenergy

andrawmaterials.Atthesametime,thenationisintheprocessofforming

aninformation-orientedsocietywhereingreatimportanceiscomingtobe

attachedtotheappropriateprocessingandutilizationofinf()rmation.

Thecomputerhasbecomeanindispensabletoolinouruseofinf()rmation.
Still,overthenexttenyears,wearecertaintofindtheneedforevenmore

highlysophisticatedtechnologyinovercomingthemanyproblemswewill

cometoface,andtherealizationofcomputersystemsbasedonnew

theoreticalfoundationsandtechnologywillbemuchdesired.

ItwasfbrthesereasonsthatJIPDECestablishedaCommitteeforStudy

andResearchonFifth-GenerationComputers(chairman,TohruMoto-oka)

which,beginninginl979,setoutonatwo-yearinvestigationintothemost

desirabletypesofcomputersystemsf()rapplicationinthe1990's(fifth-

generatloncomputers)andhowthedevelopmentpr()jectsaimedatthe
reallzationofthesesystemsshouldbecarriedf()rward.'
PresentedhereisasummaryofthefindingsoftheCommittee(1979-1980)

andtheminutesofPanelDiscussionIII(ImpactofFifthGeneration

ComputerSystems)oftheInternationalConferenceonFifthGeneration

ComputerSystemsheldfromOctober19to22,1981atKeidan-Ren-Kaikan,
Tokyo.

り
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Summary(PreliminaryReportonStUdyandResearchon
Fifth-GenerationComputers,1979-1980)

1Backgroundandsignificance

(1)Socialrequirementsexp㏄tedof

computersinthe199①'s

Inthe1990'swhenitisexpectedthatfifth

generationcomputersystemswnlbeinwide

use,infbmationprocessingsystemswillbe

centraltoolsinallareasofsocialactivityto

includeeconomics,industry,artandscience,

administration,internationalrelations,edu-

cation,cultureanddailylifeandsofbrth.

Suchinf()rmationprocessingsystemswillbe

requiredtomeetthosenewneedsgenerated

byenvironmentalchangesandwillnotonly

beexpectedtoplayactiverolesinthe

resolvingofanticipatedsocialbottlenecks

butalsotoadvancesocietyalongamore

desirablepaththroughtheeffective

utilizationoftheiradvancedcapabilities.

Infbrmationprocessingsystemsinthe

l990'swlllbeexpectedtoplaythefbllowing

roles:

1)ToincreaseproductiVityinlow-

prOductiΨityareas

Althoughproductqualityand

productivityinthesecondaryindustrieshave

beengreatlyimprovedthroughtheadoption

ofcomputercontrolledmanufacturing

processesandassemblylines,productivityin

theprimaryindustriessuchasagriCulture シ
andfishingandalsointhetertiaryindustries

suchasgoodsdistributionandpublic

services,hasremainedlittlechanged.This

facthasbeenthecauseofserioussocial

imbalances.Costreductionsviaincreased

e缶ciencyasrepresentedbyindustrialization

ando缶ceautomationcanbeexpectedin

thesefieldsaswel1,asaresultoftheeffective

employmentofadvancedcomputersystems.

2)Tomeetinternationalcompetitionand

contributetowardinternationalcooperation

Sufferingfromashortageoflandand

naturalresources,itisimpossiblef()rJapan

tobefullyself-suMcientinfbod,andher

abilitytosupplyherownenergyandoil

needsisthelowestamongthedeveloped

countries.Ontheotherhand,wedohaveone

preciousasset,thatis,ahighlyeducated,

diligentandtopqualitylaborfbrce,our

humanresources.Itisdesirabletoutilizethis

advantagetocultivateinf()rmationitsClfasa

newresourcecomparabletof()odanden-

ergy,andinf()rmationrelatedknowledgein-

tensiveindustriesshouldstronglybepro-

motedtomakepossibletheprocessingand

managementofinformationatwill.

Suchaneffectwouldnotonlyservetohelp

ourcountrymeetinternationalcompetition,

butwouldalsoenableustomakein-

ternationalcontributionsthroughknowl-

edge-intensivetechnology.

JipdecReportNo.49 2



3)ToassistinsaVingenergyandre-

sources

Oneofthemostimportanttasksfacing

mankindinthiscenturyishowtouseour

finiteresourceseffectively.Parallelingthere-

alizationofminimizationandoptimization

ofenergyconsumption,improvementofen-

ergyconversione伍ciencyandsimulatorsfor

useindevelopingnewsourcesofenergy

throughtheuseofcomputertechnology,

eventheindustrialsystemitselfcouldbe

expectedtochangeintoaknowledge-

mtenslvetypeinformationindustrywhich

wouldbetypicallynon-energyconsuming.

4)TocopeWithanagedsociety

Oursocietyisagingatanunprecedented

rate.Rapidincreasesinmedicalexpenses

andwelfarecoststogetherwiththerelative

reductioninthelaborf()rceresultingfrom

thisagedsocietycouldleadtobigsocial

problems.Accordingly,utilizationoffifth

generatloncomputerstopreventtheoccur-

renceofortocopewithsuchproblemsby

wayofdevelopingstreamlinedmedicaland

relatedinformationsystems,healthmanage-

mentsystemsandlifetimeeducationsysitems

f()rtheagedetc.willbenecessary.

(2)Technologicalbackground

Computert㏄hnologyhas,fromitsbirth

on,consistentlyandemphaticallybeen

aimedathigh-speedoperationandlargeca-

pacity,andhasbeendevelopedmainlyfor

processingnumericalcalculations.Asare-

sult,computershavehadsignificantlylimited

functionsintermsofinputandoutputpro-

cessingthatrestrictedtheirapPlications,and

thishascausedconsiderableinconvenience.

Asapplicationsf()rcomputershavebecome

widespread,fromtheinitialscientificand

technicalcomputationstothemorerecent

businessdataprocessing,therehasarisena

strongneedfbrfreerinput/outputcapabi1-

itiessuchasbyspeechorvoice,images,

graphicsandthelike,allofwhicharenatural

f()rmsofinf()rmationtransmissionf()rman.、

Thehighcostofhardwareuptonowhas

notonlyminimizedthenumberoffunctions

capableofbeingcarriedoutbyit,buthas

alsograduallyincreaseddependenceupon

software,theproliferationofwhichhasled

toasltuatloncalledthe"softwarecrisis".

Thisproblemhashadanundesirableside

effectinthatcomputerarchitecturehas

becomestiffandinfiexibleduetothecon-

tinuedrelianceonexistingsoftwareandis

believedtobeunabletomeetnewappli-

cationsaslongasitcontinuestorelyon

existingtechnologies.

Fromthestandpointofseedsf()rthede-

velopmentofnewtechnology,atechnologi-

calbasispermitingnewarchitecturesand

newfunctionssuchasimprovedcomputer

intelligencehasmatured.ThisincludesVLSI

technologywhichhasrapidlyadvancedin

thepastfewyears,therealizationoflarger

capacitymemories,increasedpossibilityf()r

developinghigh-speedelements,promotion

ofresearchintoartificialintelligenceand

patternrecognitiontechnologyandthetech-

nologicalfUsionofcommunicationandin-

f()rmationprocessingamongothers.

Judgingfromtherelationshipbetween

needsandseeds,itisquitenaturaltohope

thatinformationprocessingsystemsbased

onnewconceptlonsandarchitectureswhich

wouldprovetobeaquantumleapinthe

computertechnologyofthepastthirtyyears

willapPearinabouttenyears.

3 JipdgcReportNo.49



(3)Significanceoftheproj㏄t

Japanhadcometobeconsideredan``eco-

nomicpower"bytheothercountriesofthe

world.Thus,ifweconsiderthedirectionin

whichourindustriesshouldproceed,itbec-

omesclearthatwenolongerneedchasethe

moredevelopedcountries,butinstead

shouldbegintosetgoalsofleadershipand

creativityinresearchanddevelopmentand

topioneerthepromotionofsuchaproject

throughouttheworld.

Thesignificanceandeffectoftheresearch

anddevelopmentpr()jectf()rfifthgeneration

computersissummarizedasf()110ws:

1)Bypromotingthispr()ject,Japanis

playingaleadingroleworldwideinthefield

ofcomputertechnologydevelopment.This

effortwillnotonlyhelpourcomputerin-

dustryf()stermorecreativetechnology,but

willalsoprovideourcountrywithameansof

bargainingpower.Wecanalsofu1創Iour

dutyasaneconomicpowerexpectedtoas-

sumeinternationalresponsibilitybyinvest-

inginthedevelopmentofthisleadingfield.

2)Inadditiontomakingoursocietya

better,richeronebythel990's,thispr()ject

willalsoproveinnuentialinotherareas.

Thefifthgenerationcomputerisexpected

tobebene丘cialinthesolutionofsocial

bottleneckssuchastheenergyproblemand

problemsrelatedtoanagingsocietyetc.Itis

alsoexpectedtoserveasaprimemoverinthe

且eldofindustrybyhelpingthoseindustires

experiencingdi缶cultytoimprovetheir

e缶ciencyandthustheirproductivity.Fur-

ther,societyasawholewillbecomemore

amuentascomputersareapPliedtoincreas-

inglynewfieldsandareas.

JipdecReportNo.49

3)Developmentsinheretof()reun-

exploredfieldswillactivelycontributetothe

progressofallhumanity.

Throughthepromotionofresearchinto

artificialintelligence,abetterunderstanding

shouldbegainedofthemechanismsoflife

whichfutureresearchanddevelopmentwill

thenconcentrateon.Therealizationofauto-

matictranslationintomultiplelanguageswill

helppromotemutualunderstandingbetween

andamongpeoplesofdifferenttonguesand

thusaidinreducingtroubleduetomisunder-

standingsandignorance.

Withtheconstructionofaknowledgebase

madepossible,theknowledgewhichmanhas

accumulatedovertheagescanbestoredand

effectivelyutilized,andnewkindsofinsights

andperceptionscanbemoreeasilyobtained

bymanwiththeaidofcomputers.

4)Experimentsf()radvancedresearch

anddevelopmentorganizations.

Itisofgreatimportancetoconductnati-

onaltestsofresearchanddevelopmentorga-

nizationswhichhavebeeninexistencefora

longperiodoftime.Themajorityofnational

pr()jectsfromnowonwillberequiredtobe

carriedoutbyorganizationsforadvanced

researchanddevelopmentsuchasthese.

Thustestsoftheseorganizationsatthena-

tionallevelcouldbeconsideredakindof

experimentalpr()jectf()rfutureprojects.Pro-

motionofthiskindoftestingpr()jectwill

createanenvironmentwhichwillproduce

originalresearchbasedaroundit.

2Functionalrequirements

Fifthgenerationcomputersystemswillbe

requiredtohaveanextremelywidevarietyof

sophisticatedfunctionstosolvethenu－

4



、

merousproblemswhichtodayscomputers

haveandtomeetthesocialneedsofthe

l990'sduringwhichdecadecomputerization

isexpectedtofindmanymoreapPlications

thannowadays.

Asawhole,functionsrequiredoffifth

generationcomputersystemswillbeasf()1-

10WS:

(1)Increasedintelligenceandeaseof

usesothattheywillbebetterableto

assistman

1)Functionswhichenableinputtingand

outputtingofinformationviaspeechorvoice,

9raphics,i鵬gesanddocuments

Enhancementofinput/outputfunctions

whichserveastheinterfacebetweenmanand

computerisofprimeimportanceinmaking

computerseaslertouse.

Inparticular,sincecurrentcomputersare

quitelimitedintheirinput/outputfunctions,

theabilitytoinputandoutputinf()rmation

inawidevarietyoff()rmssuchasspeechor

voice,graphics,images,documentsandthe

likeman'sdailymeansoftransmittinginfor-

mationwillbeofutmostnecessity.

2)Theabilitytoprocessinformationcon-

VerSatiOnallyUSingeVerydaylangaUge

Ascomputerspenetratefurtherandfur-

therintoeveryfieldofoursociety,therewill

bemoreopPortunitiesf()rlaymentooperate

themandthusgaindirectaccesstoneeded

inf()rmation.Theref()re,theabilitytocom-

municateconversationallywithacomputer

usingeverydaylanguagewillprovemost

beneficial.

3)Theabilitytoputstoredknowledgeto

practicaluse

Theabilitytohandleinfbrmationin

speech,graphornaturallanguagef()rmdoes

notendwiththeinputfunction,butrather

suchacomputercanonlyfulfillitspurposeif

backedupwiththeknowledgetocompre-

hendedthatinputinf()rmation.

Inordertobeabletoutilizecomputers

mOreeffeCtiVelyaStOOISfbrSOIvingVariOUS

problems,theywillhavetobeequippedwith

specializedknowledgei.e.knowledgebases,

relatedtothefieldsinwhichtheyare

employed.Thenbyputtingtheseknowledge

basestopracticalusecomputerswillbe

betterabletolessentheburdenontheir

humanoperatorsaswellasservearoleas

consultantsystemsfbrallmankind.

4)The輌lnctionsoflearning,associating

andinfering

Sothatcomputershaveknowledgeand

cansuMcientlyuseitforadesiredpurpose,

theyshouldbegiveninonef()rmoranother

abilitiesoflearning,associatingandinfering

justlikeours.Withsuchabilities,computers

wouldbeabletoclarifyevenvaguerequests

givenbymanandusingtheirvastabilityto

storeinf()rmationachievenewjudgement

facilitiesoftheirownwhichwillhelpexpand

thecapabilitiesofwehumansaswel1.

(2)Lesseningtheburdenofsoftware

generation

1)Automatedprocessingbasedonthe

inputde㏄ 巾tionofrequirementsp㏄i-

fications

Thecostofthedevelopmentofsoftwareis

nowgreaterthanthatofhardware,andthere

5 JipdecReportNo.49



willbeincreasingneedsfbrsoftwareinthe

future.Insuchasituation,itisne㏄ssaryto

raisetheproportionofautomated

programminginsoftwaredev弓lopment.

Forexample,anidealprocessisonewhere

ac6mputerprocessingprocedureissynthe-

sizeddirectlyfromrequirementspecifi-

cationsdescribedinanaturallanguage,

generatedandperformed.

2)Realizatio皿ofalanguagecapableof

programverificationandasuitable

a「chit㏄ture

Aprogramminglanguageisadirect

interfacebetweenmanandmachineinthe

developmentofa層program.Theeasewith

whichtheprogramminglanguagecanbe

usedandlanguagespecificationsfunctions

greatlyinfluencethedegreeofdi缶cultyof

softwaredevelopment.Moreover,itis

desiredthatinfutureultrahigh-level

languageswithahighdegreeofverifiability

toenhancereliabilityofsoftwareappear,and

amachineberealizedwhichhas

architecturessuitablefbrprocessingsuch

languages.

3)ImprovementofenVironmentsfor

programming.andrealizationefintelligent

interfaces

Toimproveprogrammingproductivity,

notonlylanguagewouldbeimproved,but

alsoprogrammingenvironmentsshould

greatlybeimprovedtoprovideintelligent

interfacesbetweenusersandsystems.Such

requlrementsarecommonineveryformof

computeraccesssuchasdatabaseaocessfor

retrievingdesiredinformationoutofagreat

amountofinformation,oraknowledgebase

ac㏄ssforgaininganewperceptiontocope

JipdecReportNo.49

withanunknownproblem

4)Utilizationofexistingsoftwareassets

Ascomputerfunctionsandperf()rmance

areimproved,newapPlicationswillincrease

tothepointwhereconventionalcomputers

willnotbeabletodealwiththem.However,

itwillbedesirabletoutiliZesoftware

developedtodateasmuchaspossible.To

thisend,systemswillbepreferredwhichare

flexibleenoughtorunsoftwarebasedon

conventionalarchitectures.

(3)Improvedoverall .functionsandper・

frOmanCetOmeetSOCialneedS.

1)Improvedcost/performance

Itisacommonprincipletoallindustrial

productsthattechnologicalprogressim-

provethecost/perf()rmanceofproducts.In

thel990's,thecost/performanceofhardware

andsoftwarecombinedshouldbeimproved

significantly.

2)Light,compactcomputers

Computersareexpectedtobelighterand

smallerasthetechnologyofintegrationof

devicesprogresses.The1990'sshouldfind

portable,high-functioncomputers,multilin-

gualtranslatingmachines,andindustrial

productsequippedwithhigh-performance

computers.

3)High-speed,large-capacitycomputers

tomeetnewapplications

Itcanbesaidthatdemandsonspeedof

processingandmemorycapacityasbasic

computerabilitiesareandwnlbelimitless.

Manyproblemsthatareconsideredunp-

rocessablebyconventionalmachineswillap－

6
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pearasnewapPlicationsasprocessingspeed

andmemorycapacityincrease.Realization

oftheintelligentsystem,describedabove,is

dependentongreatimprovementsinthese

basicperf()rmances.Withtheseimprove-

ments,unknownsituationscanbesimulated

withhighprecisiontoassistinwideningour

abilitytosolveproblems.

expectedtoserveassocialutilitiesandthus

willhavetobeequippedwithsophisticated

functionsfortheprotectionofsecrets.These

systemswillalsoberequiredtohavebuilt-in

mechanismsforpreventingcomputercrimes

and皿authorizeduseofcomputers.

30bjectiveandimage

4)Increased《liversificatio皿andadapt-

ability

Uptonowgenera1-purposecomputers

withfiXedhardwarehavebeeninthemain-

stream,butcomputersystemsinthe1990's

willberequiredtohavemuchwider

diversificationandpurpose-orientedadapt-

abilityandflexibility.Hardwareandsoft-・

warebothshouldhavetheirbasiccom-

ponentsmodularizedf()rfreesystemadapta-

bilityandrearrangeabilitytosuitvarious

pu「poses・

5)Highlyreliablefunctions

Ascomputersfindtheirwayintomoreand

,morefieldareaofoursociety,theyarelikely

tocausemuchmoredamagewhentheyget

malfunction.Theref()re,constructinghigh-

lyreliablesystemsisanabsoluterequisitef()r

futuresociety.Computersystemsshouldnot

onlybeequippedwithfunctionstoautomati-

callydetectandrepairtheirownmal-

functions,butshouldalsobecapableof

preventingthedangerofarunawaycom-

puterbymeansofmalfunctionprevention

devicesandtheaf()rementionedimproved

machineintelligence.

6)Sophisticatedfunctionforthepro-

tectionofsecrets

Socialcomputersystemswillbelargely

TheFifthGenerationComputerSystems

willbeknowledgeinformationprocessing

systemsbasedoninnovativetheoriesand

technologiesthatcanoffertheadvanced

fUnctionsexpectedtoberequiredinthe

l990's,overcomingthetechnicallimitations

inherentinconventionalcomputers.

3.1Basicconcept

TheFifthGenerationComputerSystems

willbeknowledgeinformationprocessing

systemshavingproblem-solvingfUnctionsof

averyhighlevel.Inthesesystems,in-

telligencewillbegreatlyimporvedtoap-

proachthatofahumanbeing,andwhen

comparedwithconventionalsystems,man-

machineinterfacewillbecomeclosertothe

humansystem.Figurelshowsaconceptual

diagramoftheFifthGenerationComputer

Systems.Asshowninthefigure,apowerful

problem-solvingmechanismbasedonpro-

blemunderstandingandinferencefunctions,

knowledgebases,etc.arefoundbetweenthe

humansystemandtheconventionalmachine

functions.Inadditiontothatmodelswillbe

realiZedprincipallythroughsoftware,and

themachineprincipallythroughhardware,

andtheFifthGenerationComputerSystems

willperformthefollowingfunctionsasin-

tegratedcapacities;

1)Understandingofproblemde－

7 JipdecReportNo.49
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3)
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5)

Fig,1
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temandprocessingProcedures
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putsfrommachinesystem

IntelligentinterfacefUnctionscapable

ofunderstandingspeech,imageand

naturallanguage,etc.

knowledgebasesthtsupportthe

Conceptualdiagramofthefifthgenerationcomputersystems

andrequirement

「 一

1

1
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l

l

l

ApPlicationlsystems

The

abovefunctionswillcontainknowledgeof

thef()110wingtypes:

1)Knowledgeofthelanguagestobe

usedformanmachinecom-

munlcatlon

2)Knowledgeontheproblemareasto

besolved

3)Knowledgeonthemachinesystems
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Fig.2Configurationofthefifthgen-

erationcomputersoftwaresystem
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3.2ConstitUentelementsofsoftware

system

Figure2showsthesystemconfiguration

image.

Theseconstituentelementsperf()rmthe

f()110wingfunctions:

(1)Basicsonwaresystem

Thebasicsoftwaresystemf()rmsthecore

ofthesoftwaresystem,andconsistsofthe

threesubsyste.msofProblem-solvingandin-

ference,Knowledgebasemanagementand

Intelligentinterfacewhicharethebasicfunc-

tionoftheFifthGenerationComputerSys-

tems.

(2)IntelligentsystematizationsupPortsys-

tem

Thesystemprovidesthehumandesigner

intelligentfUnctionstostronglysupPortsys-

tematizationworkbasedontheknowledge

basecontentsanditconsistsofthreesub-

systemsofIntelligentprogramming,Knowl-

edgebasedesigningandIntelligentVLSI

designing.

(3)IntelligentUtilitySyStem

Thissystemhassuchfunctionsastoen-

abletheusereasyoftheentirecomputer

systemandmakethesystemhighlyreliable.

Theseincludeprogramstosupportthe

portabilityofsoftwareanddatabasefrom

othermachines,userguidancefunctions,and

automaticinspectionandrepairfunctions

forthepreventionanddetectionoffailures.

versalknowledgenecessafytotheuser.GenL

erally,therearethreetypes;thegeneral

knowledgebasethatmainlyrelatestothe

understandingofnaturallanguages,thesys-

temknowledgebaserelatedtothesystem

itselfandtheappliedknowledgebasecon-

tainingspecializedknowledgeforvarious

apPlications.

(5)Basicapplicationsystem

Thefollowingtypesofbasicapplicationsys-

temscanbecited:

●

●

●

●

●

Machinetranslationsystem

Question-answeringsystem

Appliedspeechunderstandingsystem

Appliedpictureandimageunder-

standingsystem

Appliedproblemsolvingsystem

(6)Applicationsystems

Thefollowingsystemscanbethoughtof

asexamplesofknowledgeinf()rmationpro-

cessingapPlicationsystems:

●

●

■

●

IntelligentCAE/CADsYstem(Note}

IntelligentCAIsystem

IntelligentOAsystem

IntelligentRobot

(4)Basicknowledgebase

Thebasicknowledgebasesupportsthe

operationofthesystemitselfinadditionto

containingtheaccumulatedvalidanduni－

3.3Configurationimageofthehard-

wa『esystem

TheFifthGenerationComputerSystems

shouldconsistofalllevels,fromsmallto

largescalemachines,inordertoprocess

diversifiedapplications.Themachinesofall

(Note)

CAE:

CAD:

CAI:

OA:

ComputerAidedEngineering

ComputerAidedDesign

ComputerAssistedInstruction

O伍ceAutomation

9 JipdecReportNo.49



performancelevelsmusthavecommonlan-

guagesaswellasthefollowingthreebasic

functions.Theremarksinparenthesesin-

dicatethecorrespondencewithconventional

computersystems.

1)Problem-solvingandinferencema-

chine(Centralprocessingunit)

2)Knowledgebasemachine(Main

memorywithvirtualmemoryfacilities

andfilesystem)

3)Intelligentinterfacemachine(lnput/

outputchannelsandInput/outputde-

vices)

Therewillbemachinesofseveralperf{)r・

mancelevelsineachofthesesmalltolarge

computersystems,topermltsystem

configurationswhichemphasizeanyofthe

severalfunctionsbyapplicationorpurpose

ofuse.

Figure3showsaconfigurationimageof

theFifthGenerationComputerSystems.

Themachinesaretobestructureda㏄ording

tofunctiononvariousnewarchitectures
,

includingadataflowmachine,whichare

basedonVLSIarchitectureandeachsystem

istobeacombinatinofmachinessuitablef()r

variousindividualapPlicationsorneeds.

Furthermore,fromamacroconfiguration

pointofview,havingthesystemshowninthe

figure-3asoneoftheprincipalelements,a

multiplesystemf()rmofusagewherethis

wouldbeconnectedtoalocalorglobal

networkandthewholenetworkthenbe

utilizedasalarge.scaledistributedprocess-

ingsystem,isalsobeingenvisions.
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TechnicalProgramoftheIntemationalConferenceonFifth

GererationComputerSystems

190ctober(Monday)

OpeningCeremony
13:30-14:00

Chairmanr.7匂iη7α

DeclarationofOpening

7「.Tqノ 輌〃la,ExecutiveL)irector,ノ1「PDEC

WelcomeAddress

γ.Shimada,President,」 〃DEC

Address

R.Tanaka,MinisterJlnternationalTradean〃ndustry

KeynoteSpe㏄h

l4:00-14:50Challengef()rKnowledgeInf()rmationProcessingSystems

τ.ルfoto-oka,[fniversitγqrTokyo

OverViewReportChairmanτ.ルtoto-oka

l5:05-17:30WhatisRequiredoftheFifthGenerationComputer-SocialNeedsanditsImpact

H.Karatsu,7セc加o'09ッConsultant

Aimingf()rKnowledgeInformationProcessingSystems

κ.FUC〃,Eた αro'echn'Cα/LaboratOtツrE7「Lノ ニ

FifthGenerationComputerArchitecture

H./{iSO,1(eioUniverぷitア

200ctober(Tuesday)

KnowledgeInformationProcessingResearchPlan

9:30-10:15

10:15-ll:00

ll:15-12:00

Chairman

ProblemSolvingandInferenceMechanisms

κ.Furukawa,ET,乙

KnowledgeBaseMechanisms

ルt.Suwa,ETL

IntelligentMan-MachineInterface

Ho.Tanaka,ETL

K.Fuchi

KnowledgeInformationProcessingResearchPlan(Cont.)ChairmanHo.Tanaka
l3:30-14:15LogicProgrammingandaDedicatedHigh-perfbrmancePersonalComputer

T.Yokoi,ETL

InVited】Lectu『e

l4:15-15:151nnovationinSymbolManipulationintheFifthGenerationComputerSystems

E.A.Feigenbaum,StanfordUniver吻(USAノ

InVitedL㏄tu「es

l5:30-16:30

16:30-17:30

Charmanκ.Fuchi

LogicProgramSynthesis

〃.」Bibe',1)ieTechnische(ノniversitditルhinchen(Fl～G/

TheScopeofSymbolicComputatlon

G.1(dhn』VRIA(Franceノ
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210ctober(Wednesday)

・ArchitectureResearchPlan

9:30-10:15

10:15-11:00

ll:15-12:00,

ChairmanH.Aiso

NewArchitecturesf()rInferenceMechanisms

∫.Uchida,ETL

NewArchitecturef()rKnowledgeBaseMecahnisms

/V.メ 〃lamiア α,MusashinoElec〃'cα1Co棚 晒ication劫b.Nπ

VLSIandSystemArchitecture-TheDevelopmentofSystem5G

κ.Sakamura,σ 加erぷ'τ γ(ゾTokyo

Lunch

Archit㏄tureResearchPlan(Cont.)ChairmanH.Aiぷ0

13:30-14:15ThePreliminaryResearchonDataFlowMachineandDataBaseMachineasthe

BasicArchitectureofFifthGenerationComputerSystems

伍Tanaka,仇 ↓vθrぷ輌tアofTokアo

InvitedL㏄ 加re

14:15-15:15ACongnitiveArchitecturef()rComputerVision

8.H.悟Cor〃iick,Universitア 〔ゾ 〃 功ois(USAノ

PanelDiscussionI

15:30-17:30

Panelists:

KnowledgeInformationProcessingChairamnKFuchi

E,A.Feigenbau〃1,StanfordUniversめ ・(USAノ

〃.8め θ1,Die7セc加ischeUniversitdtMdinchenrFRG/

G.Kahn,1?VRIA(France/

M.ハiagao,KγotoUniversity(Japan)

∫.Osuga,University()fTokyo(Japan/

K.・Furukawa,ETL(Japanノ

220ctober(Thursday)

InVitedLectures

9:30-10:30

10:45-ll:45

ChairmanHi.Tanaka

FifthGenerationComputerArchitectureAnalysis

P.C.Tre～eaven,University(ゾ 」Vewcastle〔 加oη7)・ne(UK?

Algorithms,Architecture,andTechnology

J.AUen,MIT(USAノ'

PanelDiscussionII

13:15-15:15
Panelists:

FifthGenerationComputerArchitectureChairmanH.Aiso

B.H.ルtcCormick,Universitア(ゾ 〃 加o'ぷ(USA/

P.C.Treleaven,伽vθrぷ り ・q∫ ～VewcastleUpon7ン ηεrσ 幻

ノ.・4〃en,MITrσ&4/

E.Goto,[fniver吻 ・〈ゾ76勺 ・orJ卯 αηノ

s.Uchida,ETL(Japan?

T.σ 献 ↓,Hitachi(Japanノ

PanelDiscussionIII

15:30-17:30

Panelists:

ImpactofFifthGenerationComputerSystemsChairmanT.Moto-oね

ノーL・Lio〃s,IVRIA(France/

N.Szyperski,G.ル1.D.(FRG/

C.Read,lnter-BankResearchOrganizationrσ κ ノ

P.ノ.Riganati,NationalBureauofStandards(USA/

S.Okamatぷu,MITI(Japanノ

∫.Toda,YokosukaElectricalCom励nicationムb.,ノVTT(Jap〆
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IntemationalConferenceonFifthGenerationComputer

Systems,PanelDiscussionIIIし

ImpactofFifthGenerationComputerSystems

OCT.22.1981

Chairman:

Paneiists:

T.Moto-oka,UniversityofTokyo(Japan)

J-LLions.INRIA(France)

N,Szyperski,G.M,D.(FRG)

C,Read,lnter-BankResearchOrganization(UK)

P.J.Riganati,NBS(USA) .

S,Okamatsu、MITI(Japan)

1.Toda,YokosukaElectricalCommunicationLab,NTT(Japan)

Moto-oka:Nowletusopenthelastsession.

Tobeginwith,Iwouldliketointroducethe

panelists.Fromrighttoleft,Mr.CRead.

Mr.ReadisdirectorofIBRO,aresearch

organizationjointlyownedbythemajor

Britishbanks.Hisbackgroundissocialscie-

nceandeconomicsandhehasbeendoing

researchontheuseofinf()rmationtech-

nologyinmanagementsciencesandother

applications.Heisalsoinvolvedwithnum-

erousgovernmentcommitteesandisanad-

viseroninfbrmationtechnologytoPrime

MinisterThatcher.

NexttoMr.ReadisProfessorLionsfrom

France.ProfessorLionsisamemberofthe

AcademyofScienceinParis,aprofessorat

thecollegedeFrance,presidentofINRIA,

andsecretary-generaloftheInternational

MathematicalUnion.NexttohimisDr.

RiganatifromtheU.S.DLRiganatiisdiv-

isionchiefoftheInstituteofComputerScie-

nceandTechnology(ICST)oftheU.S.Nati－

onalBureauofStandards. ■
ICSTisthedivisionresponsibleforre-

searchanddevelopmentofgovernment-・

relatedcomputers.Dr.Riganatihashada

variedcareer.HeworkedforRockwellIn-

ternationa1,GEandIBMandteachescollege

graduatecourses.NextisMr.Szypersky

fromGermany.Mr.Szyperskyisnowchair-

manofGMD,thesocietyofmathematics

anddataprocessing.Anexpertineconomics

andbusinessadministration,hehasbeen

doingresearchoncomputerapPlicationsin

thesefields.Mr.Szyperskyisalsoprofessor

ofplanningtheoryatCologneUniversity.

NexttohimisDr.TodafromJapan.Dr.

Todaisnowdatacommunicationresearch

divisionmanagerattheYokosukaElectrical

CommunicationsLaboratoryoftheNippon

Telegraph&TelephonePublicCorporation

(NTT).Hehasbeeninvolvedincomputer-

relatedworkeversincegraduatingfromcol-

lege.Atpresent,heissupervisingthede－

1'
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velopmentofanetworkarchitecturecalled

DCNAwhichisbeingconductedunderthe

leadershipofNTT.LastisMr.Okamatsu。

Mr.Okamatsuisdirectoroftheelectronics

policydepartmentattheMachineryand

Inf()rmationIndustriesBureauoftheMi-

nistryofIntemationalTradeandIndustry.

TheMinistryis,asitwere,sponsorofthis

pr()ject.Thesubjectwearegoingtodiscussis

``lmpactsoftheFifthGene
rationComputer

System."Sincethisisthelastsession,Ihope

thepanelistswilldiscussallaspectsofthis

pr()jectaswellastheimmediatesubject.

Now,MLReadwouldyoupleaseleado『?

Read:Thankyou,MrChairman.Ishould

perhapsfirstmakeclearthatthesearemy

personalviewsandnotmycolleagues'inthe

UK,norMrsThatcher's.Iamspeakingasa

userofthistechnologyand,unlikemostof

yOU,IamnOtanengineer.

Everytechnologydevelopmentcanbe

usedtoproducegoodanditcanequallybe

usedtoproduceevil.Thatisexactlywhathas

happenedinthepast.Gunpowdercanbe

usedtomakeprettypatternsinthesky ,and

itcanbeusedtokillpeople.Motorcars

providemanybenefits,buttheypolluteand

jamourcitiesmakingthemmostunpleasant

placesfbrpeopletolivein.Andtheycon-

sumescarceenergy.Ifwehadf()reseenthe

undesirableeffectsofmotorcars;doyou

thinkwewouldhavefollowedthepolicies

whichwedidinfactadopt?

Informationtechnologyisnoexception.

Infact,itisamoreextremecase.Sofar ,new

technologieshavelargelyaffectedonlyour

physicalenvironment.Nowwehavetheabi1-

itytoaffectourmentalenvironment,andto

makeradicalchangesinthestructureof

societyandthequalityofindividuallives、

Evenwithinfbrmationtechnologyatitspre-

sentstateofdevelopment,therearealready

manyproblems。Iwouldliketosummarize

somewhichIthinkInostimportant.

1

2

3

4

Extensivebureaucraticuseofinfbr-

mationaboutpeople,bygovernmentand

bycompanies,threatensnotjustthepriV-

acyofindividualcitizens,buttheirli-

berty.Newlawshavebeenenactedto

dealwiththisinmanycountries,butI

wouldliketoremindyouthatthoselaws

donotconcernthemselvesverymuch

withthetechnologyofhowitisdone .

Theirpurposeistocontrolwhatisdone,

whoshouldbeaUowedtodoit,andfbr

whatpurlワoses.Andtheyareaboutthe

rightofindividualcitizenstoknowwho

isdoingwhatwiththeinfbrmationabout

them.

Inf()rmationtechnologymakespossible

veryemcientcontrolandsurveillance .

ImprovingtheeHiciencyofpoliceand

otherinvestigators,inc畑dingthosefrom

丘nancialinstitutions』canreachalevelof

e伍ciencythatisverydangerous.Iamin

favourofacertainamountofdeliberately'

engineeredbureaucratic加emciency .Itis

thebestprotectionofmylibertythatI

knowabout.

Infbrmationtechnologyischangingthe

roleoftraditionalinstitutions,andde-

stroyingthevalueofspecialistknow-

how,byprovidingtheknow-howtoever-

yone.Itisdestroyingtheneedf()rmany

f()rmsofintermediation,byproviding

directcontactbetweenoriginalbuyerand

seller,f()rexample.

Thelabourrequiredfbrmanyofthe
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5

functionstobeperf()rmed,giveninf()r-

mationtechnology,isradicallychanged

bothinquantityandinstructure.Inmost

partsoftheworld,theunemployment

threatisveryreal.Andno-oneknowsofa

satisfactorysolution.Whenlabourmig-

ratedfromagricultureasaresultoftech-

nicalinvention,itwasabletogotoman-

ufacture.Whenitmigratesfromman-

ufacturingwithimprovedeMciencythere,

itgoesintotheserviceindustries.Now,

wearebeginningtoapplytechnologyto

theserviceindustries,andiflabouris

takenoutfromthere,thereisnowhefef()r

ittogo.Whatwillbetheresult?Willwe

managethatsuccessfully?Wmsociety

perhapsbecomepolarised,sothatthere

arehighlytrainedexpertsworkingvery

hard,whilelessablepeoplehavenothing

todo?Orshallwearrangethings

differentlysothatweallworkafouror

threedayweek?Dowehavetheright

physicalfacilitiesforworkingafburand

threedayweek?Iwonderhowpopulara

f()urdayweekwouldbeinJapan?

Inf()rmationtechnologyhasmademany

changesinpower・structures.Forexam-

ple,automationinbankinghasgiven

industrialpowertolabourunionssonow

wehavebankstrikes.Thisdidnothap-

penbef()rebecausenon-automatedsys-

temswerenotsoeasilydisruptedbythe

withdrawaloflabour.

Thebiglessonsfromthepast,itseemsto

me,arethese:Allowingourselvestobeledby

technologyandbytheunthinkingen-

thusiasmofitsengineersisveryunwise・We

havetochoosethekindofsocietywewant,

andtogiveguidancetotheengineerson

JipdecReportNo.49 16

whatuseswedoanddonotwanttomakeof

thenewtechnology.Iagreestronglywith

Pro允ssorFeigenbaum:thatitisneedswe

shouldlookto,notopportunities.Many

opPortunitiesareeviL

Makingthosechoices五)rsociety,inmy

opinion,cannotbelefttoeconomistsand

marketf()r㏄s.Leastcostsolutions,ormax-

imumproductivityarenotdesirableinthem-

selves.IndeedtheyareoftenveryharmfULIn

assessingthequalityofli丘,therearemany

othermatterstobetakenintoaccount.These

mattershavenopricetag.Andtheref()rethey

donotexistinthemindsofeconomistsand

accoUntantswho,inmyview,havedone

moredamagetosocietyinthepast飴w

decadesthananyotherprofessions.

Highproductivityandleastcostcriteria

haveledtomanyuりdesirableeH>ctsalready,

evenwithoutbettertechnology.Forexam-

ple,thecombinationofself-serviceshopping

andbankingplusthemotorcarasameansof

gettingtotheself二servicelocation,1eadstoa

pointwhereyoucandoallthatyouneedto

dowithoutspeakingtoasinglehumanbeing.

Thisprocessisassistedbyin疲)rmationdistri-

butionviatelevisionandradiowhereagain

thereisnoneedtospeaktoahumanbeing.

Socialinteractionisbeingeliminated.The

resultisthatpeopleareisolatedandlonely.

Andthisisamostundesirableconditionf()r

mostpeople.Butdotheyhavethechoiceto

payfbrahighercostsolutionthatwouldbe

sociallymoredesirable?Theanswertothat

questioninm6stcasesis``No".

Ifinditsadthattheseunwise,undesirable

andnarroweconomicviewsareincludedin

thesocialo句ectivesfbrthe6fthgeneration

computersystem.Iwouldliketosuggestthat

theoppositeviewcouldbetakenandshould



betaken.Ifthefifthgenerationdoesallthat

ishopedfbr,itwillmakeitpossiblef()rusto

makeproperuseofnon-numericinf()r.

matlon.Manyspeecheshaveexplainedhow

thisishopedtobeachieved .Ifwecando

tha!・thenwecanusequalitativevaluejudg-

mentsinourdecisionmaking,andwecanat

lastcounteractthefalsehighvaluecurrently

placedonnumericdata,andthe伍lsetruths

containedinmanyeconomicdoctrines .If

thatcouldbedone,thatalonewouldjustify

the丘fthgenerationcomputer.Ibelievethat

wouldbetheintellectualandtechnicalde-

velopmentthatcouldhavethegreatest

benefittosociety,byimprovingthequality

ofdecisionmaking,particularlybyour

90VernmentS.

ThethirdlessonIwoulddrawfromthe

pastisthis-andotherspeecheshavereferred

toit.Oftenthegreatestbenefitfromthe

apPlicationofinf()rmationtechnologyto

humanandorganisationproblemshascome

fromthedisciplinewhichitimposes .We

havehadtocleanandorganiseourdata
,our

proceduresandouro句ectives.Inmany

cases,90%ofthebenefitcouldhavebeen

achievedwith皿tactuallybuyingthecom-

puterorwrltlngasinglelineofcode.This

willalsoapPlyinthesamewaytonon-

numericdataandtotheassociatedin-

tellectualconcepts.Indeed,itcouldbeeven

morebene丘cia1.Wemustconvincetheworld

thatthefifthgenerationmachinecanbea

realitybefbreitisfOllyengineeredandwe

mustgeteveryonetoworkupondisciplining

theirnon-numericknowledgetoachieve

thesesplendidbenefitswhichcanberealised

nomatterwhatfbrmthefifthgeneration

machinefinallytakes.

The丘fthgenerationsystem,ifrealised,wi11

indeedgiveusgreaterpotentialfbrgoodand
,

equally,greaterpotentialfbrevil・thanwe'

haveeverhadbefbre,Itistherefbreessentia1
,

inmyopinion,tobeginworknow,andin

parallelwiththeengineeringresearch,onthe

socialengineeringwhichmustaccompanyit .

Socialo切ectivesmus凸esetinclear,spec愉c

andwell-definedareas,notingenera1`moth-

erhood'statementsthatno-onecandisagree

with.Prioritiesmustbedeterminedamong

socialneeds.Thewideopportunitiesmustbe

reviewedandachoicemustbemadeof

whichareastoworkoninthelightofwhat

wewanttodotosociety .Newlawsand

regulationstocontrolandtoensurethe

beneficialuseofthetechnology
,andthe

bene丘cialuseofourtelecommunicationsys-

temsneedtobeestablishedquickly .

Asmanypeoplehavealreadypointedout
,

workonorganisingtheinf()rmationtobe

usedinexpertsystemsmustbestartedat

once,orwemay6ndwehavethetechnical

toolsandnoorganisedinf()rmationtowork

on.Equally,workmustbestartednowon

howtochangetheeducationofmanage-

ment,ofdoctors,oflawyersandofallother

pro允ssionals,includinggovernmentoHicials,

sothattheymightlearnhowbesttousethe

newtoolsandthenewapproachestobetter

qualitydecisionmakingwhichtheywil1伍 －

cilitate.

Iwouldliketosuggestanotherconceptfbr

study.Iwishtointroducetheterm`加 －expert

systems'.
.Halfofthepopulationoftheworld

isbelowaverageabilityand
,inmanycoun-

tries,theaverageability,unlikeJapan,isnot

verygreat・Inf()rmationtechnologycanbe

usedtodevisemanysimplejobseachwithin

thelimitedcapabilityofsuchpeopleand

structuredwithinasystemwhichcanbring
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togethereachoftheirsmallcontributionsto

makeaneffectivejointeff()rtinacomplex

taskandcreatingatthesametimeasocial

environmentofworkingtogether.Since

hardwareisbecomingcheapandpowerful,it

couldbeextensivelyusedtomakejobs

people-shaped.Isn'tthatabetterideathan

causingunemployment?Andisn'tthatmore

likelytofittheneedsofthethirdworld

countries?IhavedonethisonceintheMid・

dleEast,whereavailableclericallabourwas

ofpoorquality.Itworkedwellalthoughthe

hardwareandsoftwarewereveryexpenslve

then.Withpresenttechnology,andpar・

ticularlywiththefifthgeneration,Ibelieve

thefuturefbr加 －expert5ツstemぷcouldbevery

bright.Youcanseeaparalleltothisinother

technologies.Forexamplemoregoodhas

beendonetomedicalhealthinthisworldby

thesimpleengineeringofwatersuppliesand

sewagethanbyallofthehightechnology

usedinsurgicaloperatlons・

Isn'tthisthesortofthingthatsenior

politiciansmightliketohearthisweekatthe

Cancunconference?Iampleadingfbrthe

moreresponsibleandmoreapProprlateuse

ofthetechnology.

Iwouldconcludebysayingthis.Ifonlythe

engineeringworkonthefifthgenerationsys-

temgoesahead,Ipersonallyhavegrave

reservationsaboutthedesirabilityofthat

plan.Butif,inadditiontothisengineering

workparallelstudiesareundertakenofthe

usestowhichthenewtechnologycouldand

shouldbeput,IcouldsupPortthewhole

pr()jectmostentkusiastically'

Thankyougentlemen.

Lions:Ispeakhereonanindividualbasis,

andIamnotexpressinganyoMcialviews・1

amsuretoexpresstheviewsofallFrench

participantsinthankingourJapanesehosts

fortheirsplendidorganizationofthismeet-

ing.NowIamhereinaratherstrange

situation,partofmyworkhasbeenon

numericalanalysisandhereIhearofnon-

numericalknowledgeandIamsecretary-

generaloftheInternationalMathematical

UnionandIhearmanyimplicitcriticismson

thepossibledangerofusingtoomuch

mathematics.Butnevertheless,Imustsay

thatIentirelyagreewithmostoftheideas

andgoalsofthefifthgenerationpr(}ject.

Concerningthetopicsofthisafternoonsess-

ion,i.e.theimpactofthefifthgeneration

pr('ject,IWouldliketoconfinemyselftosix

simpleremarks.

Firstaremarkonthescientificimpact.

Thisismaybesomethingwhichhasnotbeen

emphasizedenough,inmyopinion.Assum-

ingthatthispr()jectissuocessful,andcer-

tainlyatleastsomepartswillbesu㏄essful

andextremelyinteresting,itseemstomethat

thisisgoingtohaveaveryimportantimpact,

maybeafundemantalone,onallsciences:

chemistry,biology,andtospeakonthings

whichIknowbetter,verydimcultproblems

liketurbulence,combustion.Thisprojectcan

haveaverystrongimpactonfundamental

basicresearch.

Secondremark:howtofindexperts.This

isnotacriticism,butaremarkwhichhas

alreadybeenmade:howareyougolngto

findtheexperts?Iwouldliketoremarkthat

whenyoustarthavingsuchambitiousand

apPealingPrqjects,certainlythisisgoingto

motivateyoungPeopletoworkalongthese

linesandcertainlythiswillbeapartofthe

solutionoffindingexperts.Youngpeopleare

tobemotivatedbyahugeproject,itseemsto
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me,averyapPealingone,veryambitious.I

thinkthisisveryinterestingforyoung

people.(andfbrolderpeopleaswell!).

Remarkthree.Trainingandeducation.I

amwonderingifthisissomethingwhichhas

beenstudiedinJapan,andIwouldbevery

interestedtohearsomecommentsonthat:it

isobviousthatsuchanimportantprqject,

evenifonlypartlysuccessfu1,wellhavean

extremelyimportantimpactonhighschools

andtheteachingofchildren.Afterall,child-

renwhoaretennowwillbetwentyattheend

ofthispr()ject,somaybeoneshouldstart

thinkingaboutthemnow.AndIwouldbe

curioustoknowiftherehasalreadybeen

somethingdoneinthiscountryalongthese

linesandwhatconclusionsorpreliminary・

conclusionsyouhave.

Remarkf()ur.(TheonlypartwhereIam

criticizingtheapProach.)Itseemstomethat

theusershavenotbeenconsultedenough.

Butmaybethisimpressionisduetothefact

thatIamveryfarfromgraspingallpartsof

thispr()jectandmaybeconsultationshave

takgnplace.

Fifthremark,ontheinternationalaspects

(someofthepreviousremarksarealsovalid

onaninternationalbasis.Forexample,the

firstremarkofthescientificimpactiscer-

tainlynotnationalbutcompletelyin-

ternational).Itisclearthattheimpactofthis

pr()jectwillbeinternational,itwillhavean

intemationalvisibility,soitwillmotivate

yoUngPeopleandmaybenewpr()jectswilI

start,andtheref()reitcancertainlymotivate

cooperatlononsomeofthebasicaspectsof

thepr()ject.

Sixthandlastremark.Thisismorea

question:ifcooperationisachievedbetween

agivencountryandJapan,atthispointitis

notcleartomewhetherthewholeresultsof

theJapaneseprogramswillbeavailableto

thiscountry.Andalsowhatwillbethe

situationwhenwecomedowntomaybepre-

industrialdevelopments?Thisisaquestion

whichwewillhavetoconsideratonestage

ortheother.ThankyouMr.Chairman.

Moto-oka:Dr.Riganati,please、

Riganati:ThankyouMr.Chairman.I

wouldalsoliketojoinmycolleaguesin

thankingtheorganizersofthisconference

f()rthisrareopPortunitytocommentatthe

planningstageofamajornewpr()ject.'Ihope

thatthecommentsbyfbreignworkerswillbe

takenconstructivelyandwilllayagood

f()undationf()rsimilarcooperationinthe

future.Iwouldalsoliketosaythatsince,

duringthisconference,ithasbeenannoun-'

cedthatDr.FukuihaswontheNobelprize

inChemistry,1'msurethatIspeakfbrallof

thefbreignparticipantsincongratulating

Dr.FukuiandJapanfbrthisoutstandihg.

workwhichisrecognizedbythisprize.

Myobservationsandcommentsarediv-

idedintothreeparts、First,sinceFGCS

appearstometobearathergrandthemeor

movementf()rthe``inf()rmationalization"of

society,Isimplycan'tresistmakinglightor

amateurphilosophicalobservations.Second,

Ihavesomecommentsonthesocialimpact

ofFGCSincludingsomebriefcomparisons

betweentheUnitedStatesandJapan.Third,

1'lldiscusssomespecificsuggestionsfbrthe

fVtureconductofFGCS、

The"philOS(功 ∫Cα1"obぷervations

Thefirstpointrelatestoasetoftheorems

withwhichrmsuremanyofyouarefらm-

iliar.Theyoriginatedintheearly1930'swith
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theworkofKurtGodelandAlfredTarski.

Briefiystated,inanyaxiomaticsystemat

leastascomplicatedaselementaryarith-

metic:1)therecanalwaysbestatements

whichcanneitherbeprovednordisproved,

whiChareneithertruenorfalse,orwhich

mayinfactbeboth;2)trueassertionscanbe

expressedwhichcannotbededucedfromthe

axioms;and3)theaxiomscannotbeshown

inadvan㏄tobewithoutinternalcontradic-

tions.Forexample,anin丘niterecursion,

whichhasbeendiscussedinmanycontexts,

isillustratedbythestatement:``Iamaliar".

Thisstatementisneithertruenorfalse.Per-

hapsitisboth.Perhapsourreasoningand

logicprocessesaresimplyincapableofre-

asolvingthisstatement.JacobBronowskiin

averyreadablearticleinthe/{〃lericanScien-

'輌ぷ'(Springl966)summarizedthisconceptin

anarticlecalled"TheLogicoftheMind."*

Hesays:``Inshortalogicalsystemwhichhas

anyrichnesscanneverbecompleteyetcan-

notbeguaranteedtobeconsistent".Ithink

thedesignofFGCSshouldbearinmind

theseconcepts,especiallyastheyarede-

velopedbyDr.Bronowskiinthisarticle.

Thesecondpointrelatestoanalogyand

symmetry.Thesearetwoverypowerfulpro-

ceduresf()rhumanreasoning.Iquiteagree

withProfessorMcCormickthatthebiologi-

calworldprovideskeeninsightfbrusin

exploringPossiblesolutionstoverycomplex

knowledge-basedproblems.Whilemandoes

notfiybybuildingmachinesthatflapwings,

weignorethesebiologicalsolutionsatour

ownperiLThefactthatthenumberofele-

mentsinlargecomputernetworksistoday

ontheorderofmagnitudeofthenumberof

elementsofthehumanbrain,isavery

significantstatement.Ifwelooktothe

notionofsymmetryinthebiologicalworld,

wefindtherightbrain-1ef【braindualityＬn

fact,therearethosewhoconjecturethatthe

inspirationa1,0rtheinferencemechanism

hassomethingtodowiththesynchroni-

zationbetweentheleftbrainandtheright

brain.Thisisthe``Ahhah!""NowIunder-

stand"reflex.Perhapsweshouldlooktothis

notionf()rarchitectualsymmetryand

perhapstakeintoaccountthesymmetries

whichnaturehasfbundsousefuLAsavery

lightaside,asciencefictionnovel,byRobert

Heinlein,calledtheルfoonisaHarshMistre∬

discussestheconceptofacomputerwhich

occupiesmostofthesurface,ortheunder-

surface,ofthemoon,suddenlywakingup

andbecomingawareofitself.

Iwouldliketopose,perhapsasarhetori-

calquestionf()rProfessorMcCormickor

others,thefollowingnotion:ifwebund

sensorsf()rcomputerswhicharesimilarto

biologicalsensors,perhapswe'retalking

about,intheseventhgenerationorbeyond,

theconceptofrea/computervision,wherea

computer,usingbiologicalsensors,canhave

visionverysimilartowhatwe且ndinthe

biologicalworld!!

Thethirdbrief"philosophical"obser-

vationrelatestothefactthat,onthisearthof

ours,thereareapproximately3,500natural

languages.Therearethosewhothinkthatwe

inthecomputersclencesareverylntenton

creatingatleastthatnumberofartificial

*TheP
.hiBetaKappa-SigmaXiLecture,

deliveredtotheAmericanAssociationfbr

theAdvancementofScienceatBerkeley,

Califbrnia,December29,1965.Reprintedin

thebookTheIdc～ntityofルtanbyJacob

Bronowski.
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languages!Onthisconcept,writtensome400

yearsago,theessaysofMicheldeMontaigne

relatesomeveryinterestingandapParently

timelesstruths.

Thefburthandlastphilosol)hicalpointis

relatedtothenatureofambiguity .Am-

biguityisafundamentalconceptwhichis

importanttotheentirethemeofFifthGen-

erationComputerSystems.Inf()rmation
,of

course,isthepropertyofanelementinset
,

thatis,incontextThecontinuitybetween

prose,poetry,andmusicandtherichness

thatwefindlnthatprogressionowes
,inpart,

itssignificancetoincreasingambiquity .

LeonardBernsteininasixpartlectureon

"Whithe
rMusic",some丘veorsixyearsago,

discussedthisconceptfromthepointofview

ofmusicandmeaning.Todaywecanc'reate

computerswhichcansynthesizemusicby

rule.Tomorrow,iftheFifthGeneration

ComputerSystemrealizesitsloftygoals
,

perhapswewillhavecomputerswhichcan

composecreatlvemuslcwhosestructureof

ambiguityisexquisitelytunedinwayswe

haveneverheardbefbre.Aclassicbook

whichdiscussesthesenotionsintheliterary

contextisWilliamEmpson'sSeven7ンpes(ゾ

A〃ibiguity.

CommentsonSocialＬrmpactofFGCS

Theinnuenceofsocialvaluesontheim-

pactofFGCScannotbeunderestimated.

Theconceptofthefifthgenerationand

beyondsystems,isnotrestrictedbynational

bo皿daries.Thisconferenceisanattemptto

fbcusthee缶)rtinJapan.IntheUnited

States,thedesiref()rFGCSＬikesystemsisno

lessintensebutthemethodsarevery

different.TheU.S.HouseofRepre-

sentatives,ScienceandTechnologyCom.

mittee,f()rexample,recentlyaskedf()ra

twentyyearlookaheadfromourInstitute

concerningthedirectionsinwhichtheinfor-

mationsocietyislikelytoprocede.Many

suchforecastsexist.Theywillgotovery

differentusesintheUnitedStatesthanin

Japanbecausetherearesomefundamental

differencesinourrespectivesociety'svalues.

IwouldliketoquoteDr.LewisBranscomb,

whowasf{)rmerlyDirectoroftheNational

BureauofStandardsandiscurrentlyvice・ ・

presidentandchiefscientistofIBM,ina

lecturehegaveatNBS,onitseightieth

anniversarythisyear:``The ,numberoflawy-

ersinthecityofBostonisapproximately

equaltothenumberoflawyersintheentire

countryofJapan."Thisillustratesonefun-

damentaldifferenceinthenatureofthefocus

ofthetwosocieties.Theeffectsofsuchsocial

valuesontheimpactoffifthgenerationsys-

temswillbeverydifferent.

Thesecondpointrelatestotheinfiuenceof

populationdistribution.Historically,civiliz-

ationhasdevelopedalongtransportation

routes-inearlyItalyalongthePoriver.

valley;inCalifornia,alongfreeways;in

Japan,fromwhatIcanobserveinTokyo,

thereisnodiscernablepatterntomeasa

fbreigner,butIsuspectoutsidethecitythe

transporationroutesplayakeyroleinwhere

peoplelive.IfaspectsofFGCSrelatedto

personalcomputersandnetworking,es-

peciallylargedistributednetwofking,are

successful,theconceptofcottageindustries

mayactuallyseeasignificantrebirthwor1-

dwide.Thechangeinlifestylewhichwill

resultissomethingthatthoseofussittingin

thisroomtoday,willfindasdiMcultto

imagineasthecityfactorywastothosewho

workedinisolatedfarmhousesbefbrethe

industrialrevolution.
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TheprivacyissueintheUnitedStateshas

beenlbrsometimeextremelyimportant.We

havelegislationandwehavespecificenforce.

mentprocedures.Iunderstandthatitis

currentlyasign愉cantissueinFranceandin

mu6hofEuropeandisbecominganissuein

Japan.Inf()rmationaccessispower.There-

alizationofFGCSwillcertainlytransfbrm

societyinunexpectedways.Theissuesof

privacy,security,transborderdataflowsin-

f()rmationexchangebetweencountries,are

keyissuesthatFGCSwillfaceheadonifit

comesclosetobeingsuccessfuL

Myfinalpointonsocialimpactsdealswith

populationcharacterization.IntheUnited

Statesinthel970's,therewasapopular

book.Thetitlewas〃 「orkingbyanauthor

namedStudsTerke1.Whathedidwasin-

terviewmanypeopleinawiderangeof

professions,insomedetaiLHisbooktells

theirstorythewaytheytellitaboutwhat

theydo.FormanyofuslivingintheUnited

States,thatbookcontainsmuchnewinfor-

mation,eventhoughwethoughtweknew

whatasteelworkerdidorwhatacabdriver

did,andwhathethoughtofhimself.Itturns

outf()rme,Ihadnoidea.Idon'tknowifthe

comparableliteratureexistsinJapan,andI

simplyposeaquestion.Dotheplannersof

thisFGCSpr()jecthavethebottomupknow-

1edgeofthesocietywhichtheyaregoingto

transf()rmbythis``inf()rmationalization"?

Suggestions/brproceedingw励thede-

vψ ρ〃lent()fFGCS

Nowwecometosomespecificsuggestions

fc)rFGCS.Thefirstonerelatestotheopen

systemsinterconn㏄tionreferencemodeLI

believeIwilltakejustaveryquickasideto

explainthismodel.TheInternationalStan-

dardsOrganization(ISO)hasbeenworking

f()rsometwoyearsorsotodevelopamodel

f()ropensystemsinterconnection.Thisisa

fUnctionalhierarchyconsistingofseven

layersbeginningwiththephysiCallayer.For

thoseofyoufamilar,ontheright,inthe

figure,aresomeoftheexistingprotocols.

Abovethephysicallayerarethelinklayer,

andthenetwork,transport,session,pre-

sentationandapPlicationlayers.Anopen

systemisonewhichcancommunicatewith

anyotheropensystem.Historically,the

structurehasbeentothinkofthebasic

communicationsprotocolandtobuildon

topofthemsuchthingsasafiletransfer

protocol,avirtualterminalprotocol,

graphics,orwhateverspecialapPlications

youhaveinmind.Thenotionof`opensys-

tem'leadstoseparatingoutfunctionally

whatiscomm6ntothese,'andtocreating

functionallayersashighupintheappli-

cationasyoucanpossiblygo.Thetransport

layer,sessionlayer,andothersthatare

shownhere.

Thisconcepthasbeendevelopedfromthe

telecommunicationspointofview.Proposals

existcurrentlytoextendthismodelwhich

takesintoaccountviewpointsfromstorage

andretrieval,processtransaction,resource

management,inf()rmationrepresentation

andsystemsmanagement.Mysuggestion

here-andIam/vareofProfessorMoto--

oka'sleadingroleinCCITT,butIwouldlike

toemphasizeitasaveryimportantpoint-is

thatFGCSstaffshouldinteractcloselywith

thisinternationaleffortandshouldthinkof

itasanintegralpartoftheFGCSpr()ject.

Thesecondpointrelatestotheman-

machineinterfaceandspecificallytoimage

andspeechI/O.Everyonewhoworksinthe

fieldofinput/outputrelatedtoimagepro－
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cessingorspeechprocessingmustcreatea

database.However,ifmanyresearchers

worldwidearetoworkandcomparealgor-

ithmsandprocedurescarefully,whatis

neededisalargewe〃characterized,widely

availabledatabase.Manydatabasesexist

butfewsatisf>alltheconditions.InJapan

thePIPSpr(りectcreateddatabaseswhich

hadsomeofthesecharacteristics.Timevary-

ingimagery,multiplelanguages,theJap-

aneselanguage,andmanyotherexamples,in

myopinion,havenotbeenadequatelycov-

ered.IsuggesttheFGCSsta∬shouldwork

f()rinternationalagreementf()rf()rmated

databaseswhichwouldbeusedf()rman-

machineI/Oalgorithms,sothatthemax-

imumnumberofresearcherscanbringtheir

eHbrtstobearontheseproblems.

Thisnextpointisonewhichhasbeen

discussedmanydifferentways.Itwassug-

gestedtomeearlyinthiscon允rencebymy

colleagueDLRussellKirsch.Thequestion

is:isthisFGCSpr(りect,ascurrentlycon-

ceived,toobroad?Ortoonarrow?We've

heardmanycommentsthatitistoobroad .

Butthatjudgementcannotbemadeinde-

pendentofresources.Doesthep呵ectintend

topursuebasicresearchinneuralscience,

physiology,cognitivesciences,Iinguistics,

etc.?AndhowwilltheresourcesbyR)cused?

Thereisacriticalneedf()rFGCSplannersto

carefullyconsiderthetradeoffsbetweenen-

gineeringjudgementandscienti且ccuriousity.

Ipersonallythinkthenotionofmotivating

societytopursuethesebasicareasisan

excellentone.Welearninscienceasmuchor

morefromfailuresaswedofromsuccesses .

CertainlyFGCSwillhavesignificantsuc-
.

cessesifitiswelldesigned.Itwillalsohave

significantfごiluresfromwhichmuchalsowill

belearned..Ifthisdialoguethatwehave

begunthisweekistocontinue,Isuggestl)

thatafc)rmallistofwhatFGCSisnot,from

thepointofviewoftheplanners,mightbe

compiled;2)thatthedetailedrationalfbrthe

choices(onwhichwehavehadexcellent

discussioninthequestionandanswersess-

ions)bef()rmalizedanddistributedtoatten-

deesforcarefulwrittencritique;and3)that

theentiresetbepublishedforworldwide

distribution.Thiswouldcontinuethetheme

ofopennesswhichwasbegunhere.

Thelastsuggestionisinagreementwith

Dr.Sakamurawho,inhisclearandinsight-

fulpresentation,stressedtheneedtonot

separatehardwareandsoftwareattheearly

stages,andtodevelopuniformandstandar-

dizedinterfaces.Iwouldliketostatethat ,

frommyexperience,thosestatementsare

extremelytrue.ThankyouverymuchMr.

Chairman.

Motooka:Thankyou.Yourturn,Mr.

Szyperski.

Szyperski:Idon'tthinkIhavetosaythat

I'mjustspeakingonmyownandinmyown

right.AnyhowI'msittingontheotherside

withmyJapanesefriendssoitshardtosay

onwhosebehalfI'mspeaking.

NowI'mstillpuzzlingalittlebitoverwhat

therolecouldbewearesupposedtoplay

rightnow.Beingaviewerrequiresmore

detailedinformationastoyourproceedings

aswellasyourgoals.OntheotherhandI

thinkitisworthwhiletotakeupyourchal-

lengeandtrytorespondtosomeofyour

FGCSideas.Iwilldothatinlightofmy

personalimpressionsandthechangingworld

Icanseearoundme.
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Letmemakefirstsomeintroductoryre-

marks.Ithinkthenamefifthgeneration

computersystemsisaverygoodmarketing

idea,becauseitisno"oo飽rawayfromwhat

wascalledthethirdgeneration,anditisopen

enoughfbranythingwhichmightbeinbet-

weenanditshouldbeclearthatthereis

nothing
.likethefifthgenerationgoingto

apPearbeforel990.Andthatofcourseisa

verygoodapproach.SowhatIlearnedinthe

meantimeisthatthepr()jectreallyisamix-

tureofaprogram,apr()ject,andwhatI

wouldliketocallaphilosophyoftechno-

logicalchangeswithinthatspecialfield.I

amreallyimpressedbythewayyouhave

presenteditrmnotfullyconvincedbyall

ofthedesignassumptionsthathavebeen

outlined.Andlthinkthatisbecauseitis

notjustaquestionofrunningaprqlect.

Ontheotherhand,Ican'tbelievethatthe

Japaneseinf()rmationtechnologyindustry

w川waittenyearstobringoutchallenging

productsandsystems.Ibelievethattheam-

bitiousgoalsando巨lectivesevidentinyour

pr()ject,showwhatisalreadyinthein-

dustrialdevelopmentstage.Andsothat's

veryinterestingtoo.That'saverygoodmar-

ketingapproach,andinanycaseitgivesus

quiteanideaofwhat'sgoingoninthe

industrialresearchanddevelopmentwork.

SoIwouldsaythatFGCSisnotonlyabig

venture,butinotherrespects,mightbe

somethinglikebigbusiness,too.SoIthink

talkingaboutinternationalcooperation,

aboutrelationsinthefirstorsecondstage,or

eventhethirdstage,asksreallyfbrspecial

rulesasto,howtohandlesuchcooperation.

Therearemanyexamplesaroundus,where

internationalcooperationintheresearch

worldwasreallyaccomplished.Wecanlook

atspaceresearch,wecanlookintoother

areas,andwecanseethattherearenotonly

internationalrelationsbetweenuniversities,

andresearchorganizations,butofcourse

betweeninternationalindustriesandcom-

panies,too.Letmecometosomemaybe

morebasicobservationsandresponses.

Aslunderstoodyourprogram,thereare

actuallyfburdifferent,veryinterestingareas

youwouldliketostrivefor.First,thereis

VLSICAD.Then,second,theareaofcom-

puterarchitecturerelatedtothespecialcon-

ditionsandrequirementsandprogramming

rules.Third,theideaofknowledge-basein-

f()rmation,andfourth,themulti-mediain-

telligenceinterfaces.Nowcouldwegoover

thesef()ursubsetsandaskwhatistheimpact

ontheacademicworld,ontheprofessional

world,industry,economy,thesocialworld,

politics,andofcourseontheindividual.I

won'tbeabletodothatintenminutes,butI

wouldliketopickoutsomeaspects.Looking

attheacademicworld,Ithinkthatyour

pr()jecthasadirectinfluence,ofcourse,

on...admissionsandoncomputerscience

ahdwhatsurroundsit.Buttherearealso

manyindirectaspectsofwhatwasmentioned

righthereonsuchfieldsascognition,linguis-

tics,andpsychology.Andthequestionreally

is,canweseeacademicdevelopmentandthe

developmentinscienceinisolationorin

waves.Andinsomeparticularwaystimu-

latedandpromotedbyoneortheother

disciplines.Physicspromotedf()rquitea

whilemanyaspectsofmanyothersciences.

AndIcanseethatcomputerscienceisnow

doingpr()jectsandprogramssimilartothat.

Ontheotherhand,100kingintothepro-

fessionalareas,Ithinkwehavetoaskwhatis

acognitivestyleandwhataretheattitudesof
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professionalsindifferentprofessions?Are

theyopentohe1P?Aretheyreadytoget

somehelp?Wouldtheyliketohavesome

help?

Ithinkitwasbroughtupattheveryoutset

oftheconferencethatraisingthequalityof

thelessqualifiedandlessdevelopedpro-

fessionalsisanecessityinadevelopingsoci-

ety.AndIwouldsaythat,withouttrained

andqualifiedprofessionals,wewon'tsolve

theproblemsofthepoorintheworldeither.

SotheNorth/Southdialogueisnotjusta

dialoguewithpeoplestryingtobecomeequal

againinthesensethatwetrytomeetatthe'

poorestlevel.Ithinkwehaveadutytotryto

useourcapacityinordertodothat.Butlet's

seeatwhatprofessionallevelspecialschernes

fbradaptingtechnologiesandadaptingtech-

nlquesarenecessarylnordertomeetthe

givenconditionsinvariouscultures.And

thatIthinkisthemaintask,andIfeelthat

thetoolsthatarebeingdevelopedorplanned

hereareHexibleenoughtomeetthesecon-

ditions.

Ontheotherhand,ofcourse,instruments

areonlyasgoodasthepeopleusingthem,so

wehavetotrainourselvesinordertoadapt

totherealconditions.

Lookingintotheindustries,youwillfind

thatdevelopmentslikeyour且fthgeneration

computersystemsarereallyaskingf()rchan-

gesinthewayproductsaresold.Ithink

that'sabasicideaofsystemsselling,whichis

nowquiteaprobleminmanyotherareasof

ourindustries,andwillbemoreandInoreof

aprobleminthecomputerindustrytoo .

Thatmeans,notonlyhardwareandsoftware

training,butknowledgebasisandprogress

diffiユsion.Differentfieldsofengineeringand

t}1esupplyofhardandsoftwaretogowithit

mustberealized,likeyoufinditinmany

industriestoday、Nowifthisistrue,youwill

findinoureconomiesofcoursemore

differentiationwithintheinfbrmation,tech-

nologicalandtechnicalmarkets.

Iwanttotrytoputmythinkingonthe

socialworld,andIguessyoucansaythat

therewillbemanyquestionsandwehaveto

paymoreattentiontothesocialaspectsof

changingtechnologies.Especiallythoseas-

pectscorrespondingtoourcurrentpolicies、I

thinktheconflictbetweeninnovationonone

sideandcontributiontoglobalproblemson

theotherisreallyastrikingproblem.Itis

veryhardforpoliticianstofindtherightway

forgettingmoreinnovationwithintheirown

countryandtryingtohaveabettersupPort

andabettercontributionforwhatisreally

askedfor.

Ontheotherhand,youwon'tbeabletodo

that,withoutsametypeofstrategicanalysis

asfarasyourownnationalsituationis

concerned.Soaskingwhatthebasicpos-

itionsare,youhavetolookattheresources

andyouhavetoaskwhatarethenatural

resources-一.whatarethehumanresources,

whatarethefinancialresources,andingen-

era1,whataretheinformationresourceswe

canmakeuseofwithinournations?And

askingthatquestionofmyowncountry

WestGermany,1丘ndtheanswerisnottoo

differentfromyoursituation.Ourmainre-

sourcesarenotnaturalresourceseither,but

mOStlyinf()rmatiOnreSOUrCeS.

Soinordertogothroughimpactanalysis

notasIdidit,butinamuchbroadersense
,

wehavetoreasonwhywedon'thavenun・ ・

erouschoicestopursueinonewayorthe

other.Iamnottalkingaboutsuchquestions

aswhatistherightarchitecture,whatisthe
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bestlanguage?Idon'tthinkthatisthemain

problem.Themainproblemofthepr()jectis,

asfarasIcanseeit,thatthereisanational

needtocooperateandtobringtogethera

varietyormanpowersandresources,and

therearedifferentwaystodoitOfcourse,

thecentralizedplanwaymightwork,andthe

marketwaymightwork,asitworksinour

country.Sothewiseuseofmarketingpowers

andtheriskofmoreplanningmighthelp

overcomeproblemswehavetoface,andifI

taketheEuropeanandGermanposition,I

wouldsaywehavetoacceptyournewchal-

1engeＬwouldsaythatourpositionisnottoo

bad.Somewillsayitissobadthatweshould

nottrytoworkinthisfieldanymore,butI

don'tbelievethat.Amongthegroupswork-

ingaroundtheworldrightnownosingleone

wnlfinallysucceedonitsown.Cooperation

attheinternationallevelisamatterof

course.Andthatisnottoobadaposition.

RatherIwouldsayitisconvenienttolive

with.

Nowregardingtheexpectationsassociated

withthedevelopment,Iwon'ttrytorepeat

whatyoubroughtupintheverybeginningin

the丘rstorthesecondpapersthatwere

presentedhere.Letmefinallysay,Iwould

liketocongratulateyoufbryouroPenness,

andthewisdomf()rtalkingaboutthesepro-

blemssoopenly.Itishelpfu .lf()ryouandI

thinkitishelpfulfbrallofusattendingthe

conference.Thankyousomuch.

much.

Motooka:Thankyou.IwouldlikeDr.

Todatospeaknext.

Toda:Thankyou.Itisaprivilegef()rmeto

bepresentatthissession.

Thefifthgenerationcomputersystempro.

jectisaveryimportantandambitiousone.I

feelitismostimportantthatwespareno

eff{)rtsinmakingitasuccessandthusadda

newpagetocomputerhistoryＬwouldlike

totakethisopportunitytocommentonthe

pr()jectfromtwostandpoints.Oneconcerns

ourphilosophyorpolicyonFGCSandthe

other,themanagementofFGCS.

First,Iwouldliketolookbackonthe

evolutionofcomputers.Thisslideshowsthe

evolutionofcomputersasviewedfroma

functionalstandpoint.Asyouknow,thefirst

computersdidnothingbutcompute.Sub-

sequentlyEDVACandEDSACappeared,

bringingwiththemtheconceptsofmemory

andprograms.Sometimelatercomputers

wereequipPedwithacommunicationscap-

abilitytomeetonlineprocessingandTSS

reqUlrements.

Computersthesedayshavecometohave

someperceptivecapabilitythankstocharac-

terrecognition,voicerecognitionandsensor

technologies.

Thequestioniswhatkindofcapability

shouldthecomputerbegivennext.Many

keywordsarebeingtalkedabout,suchas

understanding,inference,learning,judge-

ment,andimagination.AsIseeit,acharac-

teristicofthefifthgenerationcomputerpro-

jectisthatitpointsoutratherexplicitlythat

inferenceisthenextcapabilitywhichmustbe

builtintothecomputer.

Therearetwosidestocomputerstructure:

architectureandhardwaretechnology,that.

is,componentandpackagingtechnology.

Overtheyearscomputercomponentshave

evolvedfromvacuumtubestotransistors,

ICs,LSIsandVLSIs.Asyouknow,weare

nowonthethresholdoftheVLSIage.Ar－
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chitectureisdeterminedbythetrade-offbet-

weencomputerfunctionsandhardwaretech-

nologyandhasaveryclosebearingonthe

evolutionofthetwo.

Ifeelthereisamajordifferencebetween

theevolutionofcomputerfunctionsandthat

ofcomponenttechnologyasshownhere .

Computerfunctionshaveevolvedbyaccu-

mulation,whereascomponentsevolvedby

successlvegeneratlons,replacingtheirprede-

cessors.

Newcomputerfunctionshavebeenin-

troducedoneafteranother,butthisdoesnot

meanthattheoldfUnctionsdisapPeared.

Therehasbeenanevolvingcoexistenceof

oldandnewfunctions.Bycontrast,com-

ponenttechnologyhasevolvedbyreplace-

ment:forexample,theadventoftransistors

madevacuumtubesalmostcompletelyob-

solete.

Thefifthgenerationcomputersystempro-

jectasIunderstanditwillcenteraround

researchoninferencemechanisms.Whilethe

importanceofthatresearchisquiteobvious,

Ithinkitisalsoofvitalimportancetodo

researchonhowtoachievesuchcapabilities

asawholeusingVLSIsworkingonthebasis

thattheyshouldnaturallybecomponentsin

thefifthgenerationcomputer.Mysecond

commentconcernsthequestionofwhether

thefifthgenerationcomputersystemshould

begeneral-purposeorapPlication-speci丘c.

Currentcomputerapplicationscanbebroa-

dlydividedintoinformationprocessing,

communications,andcontrol.ControlapPli-

cationsinparticularhavebeenquickly

spreadingintoallindustrialfieldssincethe

developmentofmicrocomputers.Thereare

numerouspossibleimpactsofthefifthgen-

gratloncomputersystem,butIwouldliketo

concentrateontheintroductionofinf>rence

capability.Itisafbregoneconclusionthat

inferencecapabilitywillbeappliedtothe

inf()rmationprocessingfield,butashasbeen

discussedfromthebeginningofthiscon-・

允rence,inferencecapabilityisalsoexpected

togreatlyhelpvariousprofessionalpeopleto

usecomputersystemsasextensionsoftheir

expertise.Towardthisend,Ithinkitis

importantf()rexpertsindifferentneldsto

combinetheireff()rtstobuildnumerousex-

pertsystems.Intheareaofcommunication,

infヒrencecapabilitywillplayaroleso-

mewhatsimilartothe``inexpertsystem"

mentionedbyMLReadalittlewhileago.I

thinkitwillbee6bctiveinimprovingman.

machineinter飴ces.

Inferencecapability.willalsoberelatedto

averywiderangeofindustrialfields.Ihave

theimpressionthatthebiggesto句ectiveof

thefifthgenerationcomputerpr()jectmaybe

toackieveageneral-purposein允rencemech-

anism,suitablef()rsuchawiderangeof

applications.Frommyexperience,Ithinkit

isextremelydi伍culttotrytodesigna

general-purposemachinefromtheoutsetin

anareawherethereisnotanadequateaccu-

mulationofexperience.Ontheotherhand,I

donotthinkitisagoodapProachtobuild

differentmachinesindependentofeach

other,Giventhatitisnecessarytoproceed

bearinginmindtheeventualneedtodevelop

auniversalmachine,itwouldseempractical

todevotee餓)rtstodevelopingapPlication-

specificsystems口)rtheimmediatefuture.

Fromthisprocess,theframeworkf()ra

generalpurposemachinewillgraduallyem-

erge.IthinkthismaybetherightapProach

to衣)llOW.

NowIwouldliketotouchonthemanage－
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mentofthepr()ject.Fromthepointofview

ofpr()jectmanagement,thefifthgeneration

computerprojectisoftremendoussizein

termsofcost,personnel,andrangeofre-

searchsubjects.Second,ithasanawfullotof

basic-researchelements.Third,itisanin-

ternationalpr()jectascanbeseenfromthe

varietyofnationalitiesrepresentedhere.

Thesearethemajorcharacteristicsofthe

projectfromthestandpointofpr()ject

management.

Inthislight,itwouldseemnecessaryto

considermakingpreparationsf()rtechnical

transferinadvance.AsIsaidalittlewhile

ago,thecomputerisatoolfc)rmantouse,

andaddinginferencecapabilityshouldex-

pandtherangeofitsapPlicationsquickly.

Tocommercializetheresultsofbasicre-

searchwillrequiremorethantentimesas

mucheffortasthebasicresearch,thoughit

willbefunctionallydifferentAccordingly,

forrapidfeedbacktosocietyoftheresultsof

researchintothefifthgenerationcomputer

pr()ject,itwillbenecessarytoensurethatthe

widestpossiblerangeofinterestedpeople

haveeasyaccesstotheresearchresults.

Thenextpointlwouldliketomakeisthat

aflexibleresearchsetupmustbeconstructed.

Sincethepr()jectwillcontinuef()raslongas

tenyears,itsnatureasdefinedattheoutset

willhavechangedbythetimeitends.

Forexample,thefirstpartofthepr(}ject,

whichwillplaceenphasisonfeasibilitystud-

iesandthelike,willrequiredivergent

managementbecausemanyalternativeswill

bedevelopedinparallel.Conversely,the

latterpartofthepr()jectwillneedconvergent

managementsinceitwillinvolvedeveloping

selectedalternativesonaprioritybasis.

Therewillbeaneedf{)ramanagementsetup

JipdecReportNo.49 28

ofcopingwiththesechangesinprojectre-

sultsandnature.

Thedevelopmentofaninferencesystemin

generalanditsevaluationinparticularwill

requirethecooperationofmanyexpertsin

variousfields.

Thecooperationorexpertsindiversein-

dustrialfieldswillbealsovitaltothede-

velopmentofthe``inexpertsystem"men-

tionedearlier.Toproceedwiththefifthgen-

erationcomputerproject,itwillbeimpe-

rativethatcomputerexpertsingovernment,

universities,andindustrycooperateclosely,

butHhinkitwillalsobeessentialtocreate

anenvironmentwhichwillencouragenon-

computerexpertsaswelltocooperatewill-

inglyintheproject.Ialsothinkthatensuring

smoothinternationalcooperationisamajor

challengefromthestandpointofproject ・
management.AsIseeit,thefifthgeneration

computerpr()jectisambitiousandchalleng-

ingintermsoftechnologicalobjectives.

From ,thestandpointofR&Dprogram

managementalso,itpresentsuswithmany

entirelynewchallenges.Ihopethatthrough

thefifthgenerationcomputerpr()jectwewill

gainnotonlytechnologicalknowledgebut

plentyofnewandvaluableexperiencein

R&Dmanagementtechniques.Thankyou.

Motooka:Thankyou.Now,Mr.Okam-

atSU,yourturn・

Okamatsu:IamfromtheMinistryofIn-

ternationalTradeandIndustry(MITI).

Perhapssomepolicymakersshouldhave

beenpresentatsomeoftheearliersessions,

butsincethesubjectsdiscussedatthesesess-

ionsweretoocomplexandtechnicalforthe

likesofus,Iamparticipatingonlyinthis



↓

paneldiscussion.OnbehalfofMITIaspro-

moterofthisp司ect,Iwishtoexpressour

sincereapPreciationf()rthetremendouspar-

ticipation廿omoverseasinthisinternational

symposiumon且fthgenerationcomputers.

Asyouwillhavenodoubtunderstoodfrom

thefburdaysofdiscussionsincludingtoday,

thenfthgenerationcomputerpr(りectis

aimedatexploringvariouspossibilitiesand

developingconceptswhichwillhaveimpor.

tantimpactsonthecomputersystemsofthe

future.

Inthissense,thissymposiummayhave

beenaslightdisappointmenttothosewho

participatedinitwiththehopethatitwould

provideclear-cutanswerstothequestionof

thenatureofthefifthgenerationcomputer

system.Theaimofholdingthisinternational

confヒrencewas,however,toexchangetech-

nicalopinionswithoverseascountriesonthis

Japanesepr句ectf十 〇mitsplanningstageand

todiscussvisionsofthefifthgeneration

computersystem,whichisexpectedtohave

far-reachingeH>cts.

Sincethisprqlectisthe6rstofitskindfbr

usandfbrJapan,itisverychallenging.I

wouldlikeyoutounderstandthisfirstofal1 .

Thesuhlectofthispaneldiscussionis

impactsofthefifthgenerationcomputer

system,andIwouldliketotakethisoppor-

tunitytobrienyexplainMITI'sideasonthe

丘fthgenerationcomputersysteminthecon-

textofpolicy-making、

Thiswillalsoanswerthequestionsabout
itssocialimpactsaskedbyotherpanelists

earlier.Ourapproachtopolicy-makingf()r

thel980sstartedwithdiscussionsonwhat

theo句ectivesf()rthedecadewouldbe.Asa

result,weconcludedthattherearethree

basicobjective'sMITIpoliciesmustachieve

inviewoftheinternationalenvironment

Japanfindsherselfin.

Oneistomakeinternationalcontributions

nowthatthiscountry,accountingfor10%of

worldGNP,hasbecomeaneconomicpower.

Thesecondhastodowithourlimitedre-

sources.Japanisverypoorinnaturalre-

sourcesandhasasmanyasll3million

peoplelivingonitslimitedland.Thecountry

mustsupPortitselfbymeansofitstech-

nologyinfuture.Accordingly,topromote

technologyisthesecondobjective.Atthe

sametime,wemustbuildavigorousand

comf()rtablesocietypartlybecauseinthe

pastwemayhavetendedtogivetoomuch

considerationtotechnology,industryor'

economicsattheexpenseofthequalityof

life,thisisourthirdobjective.

Bytheway,asweseeit,effectiveuseof

informationtechnologymeansincreasingthe

flowofinformation.InJapan'scase,infor-

mationflowhasincreasedmainlyinin-

dustry,notablymanufacturing,inthel970s.

Needlesstosay,thishasunderpinnedthe

internationalcompetitivenessofJapanesein-

dustry.Fromnowon,theutilizationofin-

f()rmationwillspreadwidelyintosocietyand

consumerlife.

Inotherwords,inf()rmationtechnology

shouldnotonlyhelpimproveindustrialpro-

ductivity,itshouldalsocontributegreatlyto

resourceconservationandenergysaving,

whichareofvitalimportancetoJapan.It

shouldalsohelpsolveadiversityofsocial

problemsconfrontingoursocietyor,f()rthat

matter,anyotherindustrializedcountry,

suchashealthcare,education,transpor-

tationandurbanproblems.

・一・Moreover
,itshouldpermitustobroaden

thescopeofhumanactivityfurther.We
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thinkitisimportanttobuildavigorousand

comf()rtablesocietymakingthebestuseof

infc)rmationtechnology.

Thenextstepinourpolicy-makingap-

proachwastoconsiderwhatpolicytoestab-

lishtoachievetheo句ectivesmentionedjust

now.Wesetapolicygoalofbuildingan

aMuentinf()rmationsociety.Tobuildsucha

societyrequiresimprovingoursocialand

regulatoryfbundations.Thishasabearing

ontheproblemofsocialimpactsreferredto

earlier.Oneareawemustaddressiscom-

putersecunty.

Specifically,ascomputerusespreadsmore

widelyinindustryandconsumerlife,we

mustconsiderhowtomeettheproblemof

systemsecurityorsystemfailureand,fur-

thermore,computercrime,whichis,toour

regret,ontheincreasehereinJapan,too.We

seecomputersecurityasamajorchallenge.

Privacyisanotherareatoconsider.Ashort

timeagosomepaneliststouchedonthearea

ofprivacy.Itisnotyetahotissueinthis

country,butwehavestudiesnowunderway

atthegovemmentleveltoimproveourre-

gulationsinlinewiththerecommendations

madebytheOECDcommittee.

Anothermajorimpactofincreasedcom-

puterizationwillbe,asMr.Readpointed

out,unemployment.Fortunately,Japan,皿 －

likeWestemnations,doesnothaveaserious

unemploymentproblemfornow.Wemust,

however,paydueconsiderationtothisin

futuresinceoursocietyisquicklyaging.

Atthesametimewemustnotethefact

thatinthiscountry,too,thereareemerging

fearsthatcomputerizationmayleadtoan

over-managedsocietyorsomethingwhich

mightbetermed``computerallergy".To

meetthesituation,wemustconsiderhowto

copewiththeproblemofeducationand

trainingpointedoutearlieraswellasthe

variousproblemsIreferredtoamoment

agO・

Also,fromthestandpointthatthepro-

gressofcomputertechnology,ornatural

science,shouldnotbeheldbackbylagsin

socialscience,wethinkwemusttakestepsso

thatthelaggingsectionsofoursocialin-

frastructurecankeepup.Acaseinpointis

communicationlines.Asofnow,theuseof

communicationlinesinthiscountryisst-

rictlyregulated.Since,however,technologi-

caladvanceshavemadeonlineanddistri-

butedinf{〕rmationprocessingpossible,we

consideritnecessarytogetthemostoutof

theminordertobuildadesirableinf()r-

mationsociety.Onthisalso,wehavevarious

studiesnowunderwayat,thegovernment

leveL

SofarIhavediscussedatsomelengththe

challengeoflayingthefoundationsofan

inf()rmationsociety.Anotherchallengewe

aretacklinginparallelwithitistopromote

inf()rmationtechnology,thatis,toen-

courageresearchanddevelopmentofthis

technology.Iwouldlikeyoutounderstand

thatouroverallpolicyframeworkisbuilton

awell-balancedapproachtothesetwochal-

lenges.Intechnologicaldevelopment,the

questioniswhatfieldsthegovemment

shouldbeinvolvedin.Ourbasicthinkingis

this:governmentinvolvementisneededin

pr()jectswhichhavethepotentialofproduc-

ingtremendousripPleeffectsbutrequirea

longPeriodforcommercialapPlicationand

whichinvolvegreatrisksandfinancialbur-

dens.Involvementisalsoneededinfields

whichconcernurgentsocialdemandswhich

mustbemetimmediately.Ina'nutshell,these
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areR&D丘eldswhichwouldbeslowin

makingprogressiflefttotheprivatesector

orthepricemechanism.Asyoucanunder-

standfrom『whatIhavejustexplained
,

governmentsupportislimitedtobasicR&D

fields.The血fthgenefationcomputersystem

isoneoftheseimportantR&Dnelds .Our

governmentpolicyfbrinfbrmationtech-

nologyhassofarbeenoneofcatch-up
,that

is,developingtechnologiesaftertheyhave

beenannouncedinoverseascountries .The

fifthgenerationcomputerpr(り'ectmarksa

completedeparturefromthepastinthesense

thatweareintendingtoconductcreative,

leading-edgetechnologydevelopment.The

aimofthepr(ヵect,asalreadydiscussed,isto

solvebynewtechnologiesthosem司orpro-

blemswhichcouldnotbesolvedbyexisting

computers.Inviewofthemagnitudeofits

expectedrippleeffectsandtherisksinvolved,

webelieveitrequirespositivegovernment

involvement丘)rthereasonsIstatedearlier.

NowIwouldliketobespec近cabouthow

weintendtoproceedwiththepr()ject .Ashas

beenrepeatedlymentioned,thepr()jectwill

beimplementedinthreephases.Asapre-

liminarystep,thegovernmentmadeabudget

appropriationofonly¥15millionf()r且fth

generatloncomputerresearchanddeveloP-

mentthisyear,thatis,fiscall981.Theap-

proprlatlonwastocoverthecostofin-

vestigatingthreesuhjects、

・Oneiswhataretheimportanttechnologi -

calrequirementsonwhichthegovernment

shouldconcentrateR&DeHbrtsandwhich

oftheseefR)rtsthegovernmentshouldfUnd.

ThesecondishowtoscheduletheR&D

pr()ject.Thethirdiswhatfbrmofsetup

shouldbeadopted丘)r且fthgenerationcom-

putersystemdevelopment.Theinvestigation

isnowunderway,andIunderstandthatfinal

conclusionswillbedrawnupattheendof

thecurrentfiscalyear,inotherwordsnext

March.Thereafter,weareplanningtoimple-

mentthepr()jectinthethreephasesImen-

tionedalittlewhileago.

Phasel,extendingoverthefirstthree

years,willdevelopthebasictechnology.

Forthefirstpr()jectyear,wehavere-

questedanappropriationofabout¥500

rnillionfromthegovernmentbudgetf()rnext

丘scalyear.Wethinkphasel,orthe丘rst

threeyears,ofthepr()jectwillneedagovern-

mentbudgetappropriationofsome¥10,000

million,includingthe¥500million。

Phase2willbedevotedtodeveloping

subsystemsoveraf()ur-yearperiod.These

subsystemsw沮beintegratedintoatotal

systeminphase3,thatis,thelastthreeyears.

Tosumup,thepr()jectisaimedatbuildinga

prototypefifthgenerationcomputersystem

lntenyears.ImentlonedapPropriationsof

¥500millionand¥10,000million,butthese

areactuallyonlywhatMITIhasplanned.・

Wearenownegotiatingfor也emwiththe

MinistryofFinance.Similartowhatyouwill

nodoubthaveexperiencedinyourown

co皿tries,ourMinistryofFinancewantsto

trlmgovernmentspendingasmuchasposs-

ibleespeciallybecause,fbrthepastthree

years,theyhavebeenstrivingtoputthe

nation'sfinancialhouseinorder.Forour

part,wewanttodoourbesttogetthe

appropriationsfromthestandpointthatin-

vestmentininformationtechnologyissome-

thingbearingontheveryfbundationof

society.A㏄ordingly,wehavebeencarrying

onaheateddebatewiththefinancepeople

dayafterday.Thus,Ihopeyouunderstand

thatthesaidfiguresarenotyetincorporated
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inthegovernmenピsbudgetestimatebutare

onlywhatMITIhasinmind.Asf()rthe

staMngtocarryouttheprqlect,weare

consideringsettingupanewexternalorgani-

zationandstamngitwithapPropriate

peoPle.

Finally,Iwouldliketotouchonthein-

ternationalcooperationaspectofthepr()ject.

Thepr()jectaimsatdevelopingthebasic

technology.Itisverylargeinscaleandis

expectedtohaveveryfar-reachingeffects.

Furthermore,ourpolicyadoptsthestand

thatwemustmakeintemationalcontri-

butions.Takingtheseandotherfactorsinto

consideration,wethinkwemustenlistsome

f()rmofintemationalcooperationinthe

prOJect.

Thefirststepinthisdirectionisthisin-

ternationalconference.Howtoproceedwith

thepr()jectwnlbemadeclearbythein-

vestigationsnowunderway.Weintendto

createoPPortunitiesforinternationallyre-

leasinginfc)rmationaboutthepr()jectin

somef()rmonacontinuingbasis.

Ihearthatthereis,ifanything,more

pessimismthanoptimismabouteconomic

growthhntheindustrializedWest.Wewill

bemosthappyifwecancontribVtetoward

revitalizingtheworldeconomythroughthis

・1eading-edgepr()ject .Thankyou.

Moto-oka:Thankyou.Nowthefirstround

ofspeechesisover.Arethereanypanelists

whowishtocomment?Then,anyquestions

fromthefloor?

Q(JAPANESE,Floor):Itwasreported

thattherewereasmanyaslOOminerskilled

inanaccidentataHokkaidocoalmine.How

aboutdevelopingacomputer-aidedmining

systemunderwhichminerswouldnothave

togointopitsorotherplaceswhereworking

conditionsareadversebutcouldsitinfront

oftelevisionmonitorsandoperaterobotsto

dotheactualdigging?

JapanaccountsfbronlyO.3%ofthe

world'slandarea.SoifyouconsiderJapan

alone,itmightseemtherewouldnotbemuch

demandf()rcomputerizedmining.Butthe

needfbrJapantoplayagreaterroleinthe

internationalarenawas'mentionedjustnow.

99.7%oftheminesintheworldareso-

mewhereotherthaninJapan,andthere

minersaredoingverydangerouswork

underground.Ifthepr()jectworkswell,min-

ingwouldalsocomeunderMITI's

sway....(laughter)Pleaseletmehearyour

commentsonthis.Presumablythesameis

trueofallcountriesaroundtheworld.

Karatsu:Youareright.OnthefirstdayI

suggestedmakingintelligentrobotstodo

dirtywork.OnthatoccasionIcitedworkon

theseabedsandinverydangerousfieldsas

examplesofworktobedonebyrobots

b㏄auseithapPenedtobebefbrethecoal

mineexplosiontookplace.Oursubcom-

mitteeisalsooftheopinionthatgreatefforts

shouldbemadetodevelopintelligentrobots.

AndIthinkthisisincorporatedsomewhere

intheproject.

Mot①K)ka:ProfessorLionstookupthe

problemoftrainingandeducationasan

importantimpact.Mr.Karatsu,Ibelieve

youarewell-inf()rmedaboutthisfield.

Karatsu:IthinkIsaidonthefirstdaythat

theproblemofdropoutswillbegreatlyeased

bycomputerization.Theproblemofin－
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ferencewasaddressedalittlewhileago .

WhatisgenerallycalledCAIisstillata

rudimentarystage.Ifcomputerscanhandle

inferencethenthiswillgreatlyalleviatethe

problemofdropouts.

Moreimportant,theincreasingnumberof

elderlypeopleisabigproble'm,especiallyin

Japan.Itmeanstheemploymentstructure

willhavetochangesubstantially.

.ConsideringtheSetwothingsleadsusto

thequestionoflifetimeeducation.Ithinkthe

fifthgenerationcomputersystemwillgoa

Iongwaytowardperformingthiseducation

eMciently.AndIhaveproposedthatitbe

coveredintheproject.

Probablyitwillhaveconsiderableeffects.

Transferofthistechnologywillhaveagreat

significancenoton!yfbrindustrialized

countriesbutalsoparticularlyfbrdeveloping

countnes.

Foreigner:ItwouldbeveryhelpfUlifsome

ofuscouldprovideyouwiththebenefitsof

ourexperlencemcomputersclenceanden-

gineering;butnoneofushasmorethanthree

decades,thirtyyearsofexperience.'We're

veryfortunatehoweverthatwedohave

somerecommendationsfromthePresident

oftheUnitedStates.ThePresidentofthe

UnitedStates,whoIamabouttoquote,was

thePresidenttwohundredyearsago,shortly

afterMrRead'sgovernmentandmygovern-

menthadashortdisputewhichresultedin

thef()rmationoftheUnitedStates.Iwould

liketoquotef()r・you,fromPresidentJohn

Adamssomethingthathewroteintheyear

1780.

``Imuststudyth
eartofpoliticsandwarso

thatmysonsmayhavethelibertytostudy

scienceandengineering.Sothattheirsons

mayhavethelibertytostudymusic,art,

sculpture,danceandphilosophy."That'sthe

endofthequotationfromPresidentJohn

Adamsintheyearl780.Insomeofour

fbrtunatecountries,oursocietiesareabout

toenterthethirdgeneration;wouldn'titbe

f()rtunate,ifthoseofusincomputerscience

andenginering,asweenterthefifthgen-

erationofcomputers,couldhelpsocietyen-'コ
teritsthirdgeneration?Thankyou.

Motonka:Wehavealotofrequeststoask

theopinionsofpeoplefromindustry,who

arepresenthereinlargenumbers.Inparti-

cular,therearemanypeoplefromU.S.in-

dustry,includingIBM:wouldanyofthem

liketogiveussomecomments?

Schorr:Wellwe'rehappytobeinvited.As

ithasbeenexpressedbyotherpeople,we're

veryimpressedwithyouropenness,andthe

thoroughnessofyourplans.Ithinksomeof

thecommentsyouhavemadehavesum-

marizedthesituationquitewelLIt'savery

f()rwardlookingpr()ject,andIthinkyou've

doneaveryinterestingPlanningexercise,

andIthinksomeofthethingsthathavebeen

saidabouttheprqject,havebeenexpressed

byyourselfandProfessorFuchi.Youhavea

startingPointfbrapr()jectonbasicresearch,

agoodplan,wehope.It'sthemanufacturer's

whotendtobeabitmoreconservative,aswe

sawinsomeoftheremarksrepeatedbythe

Hitachi,Fujitsupeople,butIcomefromthe

researchdivisionsoIcanbealittlernore

apPreciativeoftheprogressivenatureof

whatyouareattempting.Ithinkyouhavea

pr()jectthathasbeenstatedoverandover

againinbasicresearchwhichishighrisk,I

thinkalotofthingswillsucceedandwewilI
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bepreparedf()rsomethingstofail.Ithink

thatshouldbeexpected.IIookfbrwardto

comingbackinoneortwoyears,whenever

you'rereadytopresentsomemoreresults,

andlwouldbehappytoseewhatthoseare.

Q:Aslongasyou'veasked.AsProfessor

Feigenbaummentioned,Digitaliscurrently

usingexpertsystemsandinternalindustrial

apPlication.Imightsaypersonally,notasa

representativeofDEC,orofMr.Reagan,

thatIrespecttheorganizationofthisproject,

itscleargoals,checkpoints,andperhaps

mostimportantly,avisionthatallowsmany

peopletocontributeinacoherentway,toa

m .ajorundertaking.Imarvelattheambition

ofthegoals,eventhoughIamfromaman-

ufacturer,Isuspectthatevenpartialsuccess

willbesignificant.Andlastlyforwhatever
/

useitmayhave,asuggestion:Therelative

benefitsoftheoreticandpragmaticap-

proachestoexpertsystemsaren'tcleartome,

butifImayaddasmallvoicetoDr.

Feigenbaum's,itdoesseemverybeneficialto

verysoonexecuteareasonablylargenumber

ofexpertsystems,inordertomoreclearlysee

whatismorecriticalandwhatisnot.That's

all.

Q:Hhinkinthissession,itwouldbevery

logicaltoexpressthefearsofthethirdworld.

Iwasonceaskedbyareporterinmycoun-

try,whatIfeltwasthestateofelectronics,

andastohowweseemtobedoingonthe

worldscene.Mycomparisontohimwasthat

ofalongdistancerunner,somethinglike

perhapsl600meters,somethinglikethat,

goingaroundthetrack,andbythetimewe

havedoneaquarterofthetrack,andfindthe

otherguytakingusoveragain.Whatrm

tryingtosayisthis:ithasbeenprettyde-

moralizingf()ratypicalthirdworldcountry

tonoticethattechnologyisadvancingby

leapsandboundsandthattheyhaveneither

theresourcesnortheskillstobenefitfrom

thattechnology.Weinthethirdworldfeel

thatagreatdealofinternationalcooperation

isrequiredonthiscourse.Becausetogoback

tothecommentofMr.JohnAdams,which

wasquotedalittlewhileago,nowoneis

expectedtolearnanewartinkeepingup

withchangingeconomicrealities.1'mat-

temptingtocautionthat,society,asMr.

Readpointedout,hasmigratedinitsworld

coursefromagriculturetoindustrytoser-

vice.Andwedon'tknowwhatwillbecome

ofitallifalltheservicesectorfunctionswere

tobeautomated.Thankyou.

Q:sincethisisalmostthecloseofavery

inspiringmeeting,andthecloseisdealing

withsocialimpact,andsinceRusselKirsch

hasquotedapresidentlongdead,Iwould

liketoquoteacomputerscientistaliveand

wellatStanford.Mycollegeprofessor,Dr.

McCarthy.WhenIgetmireddowninthe

detailsofworkonknowledgeengineering,I

sometimesthinkofoneofDr.McCarthy's

statementsf()rinspiration.Whichis,what

willtheworldbelikewhenwewillbeableto

putonehundredyear'sthoughtintoevery

decision?Andthat,itseemstome,isthe

overridingbenefit.Perhapswithfifthgen-

erationcomputerswe'11beabletofindout

theanswertothatquestion.

Moto-oka:Thankyou.IwishIcouldask

theopinionsofmanymorepeople,butthere

isonlyalittletimeleft.Iwouldliketoclose

thissessionnow..
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Finally,onbehalfoftheorganizersofthis

conference,Iwishtosincerlythankthemany

peoplepresentherefbrparticipatinginthis

conferenceandgivingvariousandverycon-

structlveoplnlonsonourprcりect.Therewere

manyoplnlonsexpressedontheapPlication

aspectoftheproject.Needlesstosay,weare

also.wellawarethatwhatthefifthgeneration

computersystemwillbeusedf()risavery

lmportantquestlon.

However,ourlackofresourcespreventsus

frombroadeningthepr()jecttoomuch.Ac-

cordingly,itlooksasifthepr()jecthasnot

takentheapPlicationfieldsintoconsidera－ へ
tion.Thisseemstometobethemaincriti.

cismmadeaboutthepr()ject.Howtocom-

promiseonthisaspectwil1,itappears,bea

maJorquestlonfromhereon.

Ifyouwillallowmetoexaggeratealittle,

thispr(}jectaimstobethespaceshuttleofthe

knowledgeworld.AsIseeit,thespace

shuttlepr(}jectwasplannedwiththeaimof

conductingvariousexperimentsinspaceand

creatingsomethingnewthroughthembut

alsowiththeideaofprovingtheeconomic

viability・ofchallengingtheunknown、The

spaceshuttleisveryeasytounderstandbeca-

useitisrelatedtoaspacewecanvisualize,

outerspace.Thisprojectofours,however,

mayincludemanypointsdiMculttounder-

standbecauseitisrelatedtowhat,inthe

knowledgeworld,mightbecalledartificialor

virtualspace.

Whenitcametointernationalcooperation

inthespaceshuttleproject,suggestionswere

invitedfromtheworldoveraboutwhat

experimentstoconductusingthespaceshut-

tle.IunderstandthatJapaneseproposalsare

totheincludedinthespaceshuttlesome

yearsfromnow.Throughouttheconference

Ihavebeenthinkingofthepossibilityofsuch

f()rmsofintemationalcooperationinthis

pr()Ject.

NowIwouldliketodeclaretheconference

closed.Thankyouallverymuch.
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