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Abstract  

Supply－ChainmanagementofmanufacturlngSyStemSpOSeSneWChallengestoresearchers  

WhoarestillemploylngtraditionalmethodologleStOtaCklethem．Whatisneededisa  

brandnewwayoflookingattheproblemanduslngteClmiquesatlevelstheyworkbestto  

爪ndthemostoptlmumSOlutions．  

Inthispaper，ahierarchicalmethodology，uSingprescriptiveandanalyticalteclmiques，is  

PrOPOSedtotacklethemulti－Criterla，nOn－1inear，StOChasticnatureoftheproblemthat  

SuPply－ChainmanagementofmanufacturlngSyStemSPOSeS．  

－118－   

© 日本オペレーションズ・リサーチ学会. 無断複写・複製・転載を禁ず.



Problem Domain 

Supply－Chainmanagementissuesfbrmanufactunngsystemsarecharacterizedbya  

Plethoraofvariablesthatdennetheproblemspace．Thesevariablesincludetheindividual  

CuStOmerOrders，raWmaterialavailabilityatindividualfactories，theequlPmentandthe  

WOrk－in－PrOCeSSinthefactories，theoperatlngPOliciesontheshop－nOOr，andsoon・  

TheseissuesalsorequlreSatisfyingamultitudeofperfbrmancecriterla，Whichinclude，  

butarenotlimitedto，meetlngCuStOmerdue－dates，keeplngtheinventorylow，and  

maintainlnghighthroughputsatallthefactories■intheenterprlSe．  

Theseproblemshavesofarbeenapproachedusingeitherpurelyanalytical（mathematical  

PrOgramming，qu？uing）teclmiques，Orthesimul．ation－basedteclmiques，Whichernploy  

artincialintelligenceandsimulationinunison．Werefbrtothesimulation－based 

teclmiquesasprescrlPtlVeSimulatidhtechniques・  

ManufacturlngSyStemSCanbetre？tedasdiscrete－Valued，nOn－1inear，StOChasticsysterps  

andoptlmizationteclmiquesfbrthemhavebeendeveloped・Butwhenmultipleo句ectives  

needtobesatisned，thesetechniquesfailtotreatthemsatisfactorily．  

PrescrlPtlVeapprOaChes，aSCOntraStedwithoptlmizationapproaches，nOtOnlyrequlrethe  

domainknowledgetonarrowthesearchspace，butalsosometimesstdpshortofnnding  

theoptlmumSySte血connguration，aSWaSrealizedduringthedevelopmentofAPS＄  

（Piplani，1995）．  

APSSwascomparedwithSIMICOM（AzadivarandLee，1988）whichusedan  

Optlmizationapproachfbrdiscrete－Valuedstochasticsystems．SIMICOM，glVenthe  

reducedsetofvariables，WaSabletodoabetterjoboffocuslngOnthetargetlevels，eVen  

thoughittookqulteaftwextraiterationstoachievethat・Withouttheknowledgeofthe  

domain，however，1tWaSatadisadvantage，andattemptedtousemanymorepermutations  

Ofthevariablesandtheirlevelsto坑ndtheoptlmalcombination．  
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Problemformulation  

Theproblemdescribedabovecanbeformulated（analytically）asastochasticrootnnding  

PrOblem，Wheretheo句ectiveistosoIveequationg（x）＝†，Wheregcanonlybeestimated  

WithsomeerrorbyanestimatorY（x）．†isthedesiredsystemperfbrmanCe，Xisthevalue  

Ofthedesignvariable，g（x）isthecorrespondingperformance，andY（x）istheestimated  

SyStemperformanceobtainedfromsimulationexperiment・X，g，and†Canbevectors・  

Ahierarchicalapproach  

Inthecurrentresearchonoptlmizationfbrsupply－Chainmanagementofmanufactunng  

SyStemS，WeareharneSSingthestrengthofthetwoapproachesandusingthematthelevel  

theyworkbest・Inatwo－levelsystem，theprescrlptlVeSyStemisusedattheupperlevel，  

anduslngthedomainknowledgenarrowsdownthesetofvariablesafrbctlngthe  

PerformanCeCriteriaofinterest．Atthelowerlevel，domain－independent（blind）searchis  

usedtoexplorethesearchspace（dennedbythesetofdecisionvariablesnarroweddown  

attheupperlevel）．Startingwithareducedandmanageablesetofdecisionvariables，the  

blindsearchteclmiquehasabetterchanceofnndingtheoptlmumlevelsthatmeetthe  

Performancecriteria．Withoutthebenentofthedomainknowledge（incorporatedatthe  

upperlevel），blindsearchmethodsaloneneedtoomanyiterationstoexhaustivelyexplore  

thesearchspacedennedbythesystemvariables，andthatcanbeprohibitiveincaseof  

realisticandlargesystems．Theproblemwithusingtheprescriptivemethodsaloneis（as  

mentionedabove）thattheysometimesfailtomeetthetargetlevels，andstopshort・Sofar  

theresultshavebeenencouraglng，andinthenearfuturewehopetoproducemore  

COnCreteeXamPlestosupportourthesis．  

Inourcurrentmethodology，thedomain－independentsearchtakesoverwherethe  

heuristicsearchstops．Andworkingwiththesetofvariablesalreadynarroweddownby  

uslngthedomainknowledge，theblindsearchisabletoexplorethenarrowspace  

thoroughly．  
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