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Object—oriented Simulation Modeling for Service Supply Chain

Jong Hyuk Moon * Young Hae Lee - Dong Won Cho

ABSTRACT

Recently it is important to understand service supply chain because the economy moves from manufacturing to
services. However, most of existing supply chain research focuses exclusively on the manufacturing sector. To
overcome this situation, it needs to investigate and analyze service supply chain. Simulation is one of the most
frequently used techniques for analysis and design of complex system. Service supply chain is complex and large
systems that require an accurate designing phase. Especially, it is important to examine closely the dynamically
interactive behavior of the different service supply chain components in order to predict the performance of the
serveie supply chain. In this paper, we develop a conceptual model of service supply chain. Then, we present a new
procedure to develop simulation model for the developed conceptual model of service supply chain, based on the
UML analysis and design tools and on the ARENA simulation language. The two main characteristics of the
proposed procedure are the definition of a systematic procedure to design service supply chain and of a set of rules
for the conceptual model translation in an ARENA simulation language. The goal is to improve the knowledge on
service supply chain management and support the simulation model development efficiency on service supply chain.

Key words : Service supply chain management, Object-oriented, Simulation
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2%0] & 202 UEIHTHEALE Y, 2008). A
ARIAYE 2R HeHQl qdollo, oAl Al
H|Aqjo] AAbshe F77 R = Aol Hlste] B =t
A2 o] WA HlEo] AH|2 71459] Aol T
ST AGsiA 7Rl ok 2y MR|IA VeS8
Aoz g U 293517] 93t A e u)gstk Ao
HAo|Tk. F2 AUl 2] B4 918 UTOE A
19417] SRE & Alxee] Sok 7195 e
2 AgEo] Al A ARl Q= THAKETHYS
Au| 2ol A-gstet= ATt h(eMdat €] 241, 2010;
Ellram et al., 2004; Baltacioglu et al., 2007; Zhang et al.,
2009). 12U Az SH9] Ax FareS 7Ee AlE
°ﬂ 22 7 B 9 RPE7] wiol] 7389 Auls
T2 e AR Alx SHAEE IS ddE
Z—i%ﬁ}%ﬂl AL ek A Ae AlERe oEA 7
A(intangibility), 2~E4J(perishability), ‘SAAJ(simultaneity),
o]Z(heterogeneity)oleh= =53 E4& ZaL Sl
AnpA oz, Auiafle] Al FEAEEYS 285
A= AulA EAL HIs Au|A ZFARS st
ofgE &olal ATE AR d&5d & Qe EEIHE
g0 Zdhe] HAls| dasith
ARlE FEAke) #EshE 2Pk Al SaAke
= tEA AMHA BEAQoR Qs EsHstal Baget,
Eﬁ} 4] oEE & offth ApAom Auli
SEAREY BEA0 & B WS 9 #ask 2d
4 AA 9 S HeY otk
Aol elA] o] ofgE: Eehdstal B4t
T AR kAl W o s A gl FEste] EARE
ol A2E9] o3 EolaL AiE ARdo| &Skt
olgd £ & @LA el =7o|tiNarayanan et al.,
1998). 2Bz AlEdolde AlA|e] A 9 56t
<l ol&E 4 e HFY pHem d#A QlrhLaw
and Kelton, 2000).
AEF019] ol2fgt AR AH|A FFARES] #E
Sk 2dle] dA 9 F50f 7P aapAo)a aeAow
olgd + U= Wolth AlEold ~ZESojRe
ARENA, AutoMod, GPSS, Simscript 5°] ¢lom, <
o] ARENAZ} 31 2 Aold o] AgEw 9t}
(Kelton et al., 2003).
Ul o 2 AA X} Helgls sl vE oY
QLo AR} A A28l Tigk ofoleofo} A%
ol =5 dAske] TS 4= Sl AR ol ¢l
O ARG LS o-§]F Aol do] i

| 56 BEENECRWISEE
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< otk 22|Es AR o AlEdold AZES o=t
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=320 A9 355 FHACE tE= AYAF
(transactional-oriented) 2] R} A4 /\]/\E*L] A
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9] EH‘EIO] TE 753t Anglani et al., 2002).
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TeAREY ARaTE Atehr| flsto] AlAE tholy]
2 HARE 7|22 AEY ol #asielnh 152 A
v FaAksolA A aate] A dEst] fls) 2
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3 1. ARENA mapping table

Template Panel ARENA Class Modules Class
Customer Demand  Service Agent Service Operator Service Provider
Entities (
Expressions ( o
ELEMENTS Attributes o [
Template Panel Resources .
Sequences o
Stations o
Create o
Assign (
Route o
BLOCK .
Dispose ([ J
Template Panel
Size o
Delay [
Release ([ J
Advanced Transfer .
Stations o
Template Panel
- Service Activity
<<SIMAN>> D dTi <<SIMAN>>
CustomerEntity — = ild ServiceOperator Process
+IDENT o EFXpref(s)m"s +Service Activity Name +ROUTE
X000 T~ emen) HXXXXX
+CREATE() PR -] +Station() A
FXXXXX i - o
AttributeClass Service Activity
+Attributes +Name
Element( X
Customer Index| - +Expres(s)ions +Station()
B Element()
+Assign()
<<SIMAN>> P
ServicePorvider -
<<SIMAN>> | OrderType :f:QIE StaticResourcs o prp—
ServiceAgent " [*service Plan +Size()
+OrderIDENT X000 +SIZE() < +Delay() . pressions Element()
+RELEASE() +Release()
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+Service Sequences() Element() L)
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#0000
Service Resource

+ResourceName
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+Cost

+Resources Element()
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<<SIMAN>>
CustomerEntity

+IDENT

DemandTime

+Expressions

<<SIMAN>>
ServiceOperator

Service Activity

Process

+Service Activity Name

+STATIONS()

+XXXXX

E 3. ARE H7IAO] Hiet Z2AA

+ROUTE

P ingTime

+Expressions Element()

,,,,,,,,, Element() M
X000 X000
ToREATED =] +station() "\
FXXXXX b ‘y
/N AttributeClass Service Activity
+Attributes “Name
Element() .
Customer Index | +Expressions +Station()
T Element()
+Assign()
<<SIMAN>>
ol ServicePorvider
\y/ i
<<SIMAN>> | OrderType SLQXE StieRs curce
ServiceAgent ~Sorvice Pian +Size()
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+Sequences +XXXXX
+Service Sequences() Element() JAY

Service Resource

+Capacity
+Cost

+ResourceName

+Resources Element()
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Tour Type Plan
Package 1 Sight 1 Sight 2 Sight 3 Sight 4 End of Tour
Package 2 Sight 2 Sight 3 End of Tour
Package 3 Sight 1 Sight 2 Sight 4 End of Tour
Package 4 Sight 4 Sight 5 Sight 6 End of Tour
Package 5 Sight 6 Sight 5 Sight 1 End of Tour
Package 6 Sight 3 Sight 4 Sight 5 Sight 6 End of Tour
£ 4. Auls 5o w2 4UT A7
Type Sight 1 Sight 2 Sight 3 Sight 4 Sight 5 Sight 6
Hotel 1 Hotel 2 Transportation 3  Transportation 4 Hotel 5 Hotel 4
Resource Transportation 1  Transportation 2 Restaurant 3 Excursion 1 Transportation 5  Restaurant 3
Restaurant 1 Restaurant 2 Hotel 3 Excursion 2 Excursion 3
Restaurant 4 Restaurant 5
Processing UNIF 24 UNIF UNIF UNIF 36
Time (24, 48) (24, 36) (12, 24) (24, 36)
E 5 AYe] gt & HE
. Cost . Cost
Resources Capacity Busy/Hour Idle/Hour Per Use Resources | Capacity Busy/Hour Idle/Hour Per Use
Hotel 1 100 5 1 20 Restaurant 1 100 0.5 0.1 10
Hotel 2 100 10 2 40 Restaurant 2 200 0.6 0.05 15
Hotel 3 200 8 1 50 Restaurant 3 150 04 0.2 8
Hotel 4 150 7 2 30 Restaurant 4 100 0.5 0.1 12
Hotel 5 100 12 3 45 Restaurant 5 150 1 0.2 20
Transportation 1 100 2 0.2 5 Excursion 1 200 0.5 0.2 5
Transportation 2 200 1 0.1 4 Excursion 2 150 0.6 0.3 6
Transportation 3 200 1.5 0.15 10 Excursion 3 100 0.5 0.2 5
Transportation 4 70 2 0.25 15
Transportation 5 150 1.5 0.15 10
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