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u}=Q@=v@ "CU= �xv=NQ=m Qy |=Q@ xDUO R}=U Q}O=kt w |O}rwD |=yu=@v=m '|WWm
?=wH Qy "OwW|t xDiQo Q_v QO 'u}t-=D |xQ}HvR R= K]U 4 |=Q@ Q}eDt 12 ,=awtHt
Q=Okt 'pwOH |=yuwDU w xOW xQ}NP |R=Uxv}y@ QO =y?=wH pwOH R= Q]U l} QO

"Ov=xO=O |=H OwN QO =Q ?=wH Qy |=yQ}eDt
CQwYx@ u}t-=D |xQ}HvR |R=Ux}@W pOt w |R=Uxv}y@ sD} Qwor= 'j}kLD u}= QO
?ULQ@ =Q =y?=wH ?U=vD |R=Uxv}y@ pOt xm ?}DQDu}O@ &Ov=xOW |L=Q] xJQ=Bm}
|=y?=wH |x}rm R= |@}mQD R= |Oa@ |=ypUv O=H}= |=Q@ w 'xO}HvU hrDNt h=Oy=

"Ovm|t xO=iDU= ?U=vt
?U=vt |=y?=wH R=|@}mQDCU= umtt 'Oa@ |=ypUv QO xOWO=H}= |=y?=wH
"OvW=@ Q=}at l} |=y?=wH u} QDy@ R= |@}mQD =} w |oxv}y@ hrDNt |=yQ=}at =@
|t=tD T=U=Q@ xm OvwW|t Ci=} |}=y?=wH 'xOt; CUO x@ G}=Dv R= |Q=}U@ QO

"|R=UpOt w |R=Ux}@W |=ypOt u}@ \=@DQ= "6 pmW

"|R=UxO=t; u=tR uOQw; CUO x@ OvwQ "4 pmW

271 "Ovm =O}B C=@F u=tR u}= QO '=y?=wH R= OYQO 95 QO 'sDU}U |OwHwt xm
|R=UxO=t; |=Q@ '|R=Ux}@W u=tR pm R= OYQO 10 R= QDsm |va} 'k '|v=tR |xQwO

"CU= |i=m swRwtwQm Qy |R=Ux}@W |=Q@

pOt |HvUQ=@Da= "4"4
u}t-=D |xQ}HvR Cr=L x@ pOt |R=UxO=U =@ '|R=Ux}@W pOt |HvUQ=@Da= R=i QO
=@ =Q |R=Ux}@W pOt G}=Dv '=yxv=NQ=m u}@ |r=kDv= |xDUO R}=U uDiQo Q_v QO uwO@

"s}vm|t xU}=kt [15]"u}W}B C=ar=]t QO xOt; CUO x@ |[=} Q pOt
|r=} QU |L]UxU |v}t-=D |xQ}HvR xm �� QwmPt u}t-=D |xQ}HvR pOt QO
4 =Q =yu; O}rwD C}iQ_ w '1 =Q xv=NQ=m xU u}@ CqwYLt p=kDv= u=tR �� CU=
2 u}ov=}t =@ p=}twv}=@ |xDUUo `@=D 'pOt u}= QO =[=kD `} RwD `@=D "s}=xOQm ZQi

"OwW|tv xDiQo Q_v QO 10 R= V}@ xO=Di= ?ka |=[=kD w xOW ZQi
QO 5 w 3 '1 'xv=NQ=m xU |=Q@ ?}DQDx@ =yxv=NQ=m QO |OwHwt |Q=Oxov |xv} Ry
Q_v QO 1000 pO=at 'xQ}HvR |=yDv= QO pwYLt OQmQ}O |xv} Ry w xOW xDiQo Q_v
|xv=NQ=m R= pwYLt VWm w VQ=iU |=yxv} Ry ẁtHt u}vJty "OwW|t xDiQo
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Abstract
It is di�cult to determine an inventory level all through
a supply chain (SC), in such a way that the desired ob-
jectives, such as e�ectiveness and responsiveness, can
be obtained. Simulation is a means of solving problems
which cannot be solved by mathematical models, due to
the complexity of the problems.
Managers are, on the one hand, engaged in the strategic
decision making of the chain, as well as various kinds of
cooperation among members, and, on the other hand,
with the quantities of inventory all through the chain.
Strategies of each member of the supply chain and/or
the whole supply chain can be based on meeting the
needs (such as short-time delivery, producing new prod-
ucts, high level of availability of products, and so on) or
e�ectiveness of the SC (low price of products, decreasing
costs, and e�ectively using capital).
Determining the level of inventory along a supply chain,
in such a way that consumer satisfaction will be met to
a favorable degree, taking into consideration responsive-
ness or e�ectiveness, is di�cult. The present research
is intended to study the inventory of a supply chain, as
well as modeling the supply chain and determining mul-
tiple objectives in models for a four-stage, single-product
supply chain. The use of metaheuristic techniques leads
to optimization of these variables, which helps decrease

166

delay in both product delivery and inventory levels of
SC.
The present paper is aimed at JIT supply chain simula-
tion together with optimization of the objectives of the
SC. Variables of the simulation model include two types
of Kanbans, namely; withdrawal and production, to de-
termine the inventory level of SC and the batch size of
delivery parts for each stage of the supply chain. Using
metaheuristic techniques leads to optimization of these
variables towards decreasing delay in the delivery and
inventory levels of SC.

Key Words: Simulation, optimization, supply chain, just
in time, Kanban.




