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Abstract

Considering the supply system and operating cost of enterprises which are in the supply chain as the
main index, this paper establishes a supply chain evaluation model, and utilizes Arena building
stimulation model of the supply chain which considers manufacturing enterprises as the core of supply
chain. This model designs a generic simulation model of the supply chain including multi—level
distributors and suppliers. And the model analyzes a representative example of business process, one of
the enterprises in Shandong.
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<Table 1> Description of variable symbols of
supply chain system

Symbols Definition of Symbols
SS Safety Stock
1L Inventory Level
Tran Transfortation
Comp Component
Prod Products
Sup Raw Material Supplier
Mft_Mft Manufacturing Enterprise
Ret Retailer
Mft Manufacture

<Table 2> Definition of supply chain variable

Variable of Variable of Core Variable of
Supply Manufacture Distributors
Sup_Mft_worker | Mft_Mft_worker Ret_Inventory
Sup_Inventory Mft_Inventory Ret_Tran
Sup_Machine Mft_Machine
Sup_Tran Mft_Tran
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<Table 4> Definition of system resources
Capacit Busy/ Idle/ Per
Name Type
y Hour Hour use
Mf Fi
M xed 53 123 | 123 0
_worker Capacity
Fixed
Mft_Machine e 4 0 0 0
Capacity
-
Mft_Inventory lxeq 8 10 10 0
Capacity
Fixed
Mft_Tran_LC P Infinite 0 0 800
Capacity
Fixed ..
Mft_Tran_JN . Infinite 0 0 800
Capacity
SupA_ Fixed
18 8.5 8.5 0
Mft_worker Capacity 2
Fixed
SupA_Machine | o 3 0 0 0
Capacity
-
SupA_Tran xed it 0 0 200
Capacity
S Fixed
UpA_ lXL. 9 4 4 0
Inventory Capacity
SupB_ Fixed
46 13.1 13.1 0
Mft_worker Capacity
Fixed
SupB_Machine 1xe_ 6 0 0
Capacity
Fixed
SupB_Tran P Infinite 0 0 600
Capacity
SupB. Fixed
P e 8 10 10 0
Inventory Capacity
-
SupC.. xed 36 126 | 126 0
Mft_worker Capacity
Fixed
SupC_Machine e 4 0 0 0
Capacity
=
SupC_Tran xed it 0 0 1000
Capacity
SupC. Fixed
P e 9 5 5 0
Inventory Capacity
RetL Fi
etLC ixed 8 10 10 0
Inventory Capacity
Fixed
RetLC_Tran P Infinite 0 0 9
Capacity
RetJN. Fi
etJN_ 1xefl 3 10 10 0
Inventory Capacity
Fixed
RetJN_Tran P Infinite 0 0 9
Capacity
Fixed ..
Lose order . Infinite 0 0 800
Capacity
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<Table 4> The cost of total system and each

entity under EOQ (Yuan)
System 15287980
Value Added Cost 5490265
Non—Value Added
Cost 15200
Transfer C 38780
Wait Cost 1257381
Other Cost 84108
Idle cost 8402246

<Table 5> Holding cost of inventory from

members under EOQ (Yuan)
Mift_IL_Prod_Thc 107
Mft _II. CompA_Thc 73
Mft _IL._CompB_Thc 146
Mft _IL._CompC_Thc 105
RetJN_IL_The 3576
RetLC_IL_Thc 3245

<Table 6> Total cost of members of supply chain

(Yuan)
Supplier A 1563315
Supplier B 4792805
Supplier C 2559182
Manufacturer 5422077
Retailer LC 474632
Retailer JN 475969

<Table 8> The Resource utilization rate of
supply chain (%)

Mift_Mft_worker 83.6
SupA_Mft_worker 92.3
SupB_Mft_worker 90.8
SupC_Mft_worker 82.4

Supplier A machine 71.3
Supplier B machine 69.9
Supplier C machine 70.1
Manufacturer machine 85.3

Mft_Inventory 92.2
SupA_Inventory 80.4
SupB_Inventory 90.8
SupC_Inventory 81.4
RetLC_Inventory 82.5
RetJN_Inventory 82.2

<Table 4>, <Table 5>, <Table 6>, <Table 7>2]

7 Avlel Cakd 7} 71919 EOQ A sl
LA 7F AL Al BE ule 7F 719 AE
= H)g, AAE AF = 0L U 2loleE 58
EAIB] Ak = QlTk olefRt 29 M| St ¥
FAE ZF 790 A B ulgo] vz ks
A& & 5 grk 53] A4 FERIA A wf

go] AY ke 2L & 5 Uk Lt W
SRAASL WA W2 A
o 9ol W AL A28 A Aol B FA
2 gsiol s o Lok A4t € A9 H

=

o

oy

£3)
o



198 Ik Wt md U ABdeld =

L‘
Iy
2
r
z
e
-

olFF - FHFT -0 &2

S ARl od71st Algdlold BRE Adsta, Al
+RHE WA 7199 dold AES Adslof
o A2k A1) Advjo]&&2 BlwA v 70%
52 yesd kR /M AAx7t Ik RS
rdsit}. <Table 4> % Non—Value added costi=
152000]t}. o= ®el 94 F EAlskE 9] &4
9 uAe] FQE WIERATIA] Foks A7 EAlg
= 718 Addit)l Wait Cost9] H]8-2 12573819¢]th

o o 9,

o

o] Fato] nlgo] HlwA Frh= 2 FaAks 74
A7) S 9 Ao 8ES AuE ot
UTH= S Adigsich, a8EE 74 Ay w2y
G oo T2 Fuvidel AARE el ik
Q5 W A7IH E3 AE 2YEgial o2 QlE)
FAAEE Al ARt AES Es 5 glo 17
o FQE W= Al 4 gl |k

5.3.2 AlEHO|A Aol gt
Al
AEol 4 Aol wmr ol 27
As F2 wel 500 55 BALS o 5 vk
o) eods| AF Ao 4o ) v Bk
b

TFAEHEE A

Ol‘ﬂ XHHL TuAkEe] Hlg gl

Zushs 28 nedeRt 4
o] Bt AAAFTFHA= 91
27} ATk AT 3
A FEEe] 4= /\FQOW L AR Al T
& e Bdll A%oR FEShL AF e T
OF Ao uHpro] ofof th= AEE (s, S) AL
A, 1A A Foel Faehs vEdrE FaLsto]
7} 71909] T2 9 e Ak s g Al
A 2 AR, Y 5 HEY

Wshl B F 4 9k e} oleld Weke T
oigt W %o] Ajols} =AlE Zo)

71919) Mlge A5ET Aols %
A FirAkel ZEed 74 719
o ZA 23 4B grsel BEAL WA ol

F

o] o)z} R uekS Qlek @ RS At

6. T2 AT

£ AF+= Arena A EYOE EFE F83 ¥
AR Algdlold BEs Al Bele ]@-‘Jr
719 #2582 A5 wixE 2
syateict Al 42 Brt AARke] AlEdeld
T AE oFE wdd  Qlu AEEHed THE
AT = Qlot. FEARE AlEdlolddd tial EskAbd
A 7 A AAARD FEARES 9 33
TO R sh= BAl FEAKE 72 7AEe] &
5= ok asfof stk H7F Ao Ad ¢
EAE T3 o= JElste] Hrlslof sitt 2 A+
899 FeAEE T Y FEAkE AA vjEs
FTEARE & 29HE Rhdete] FEARES] A4
Q¥ W7 AEE A 7 7Y AlE SHE
TAREYE ZF 71949 H7F A= wkedgith 1
w B2dle] gt A3 5 F wses] AlAE] Rl
S RSt HIS A|AE]D ZE o] Ay A
] ARk AP o AlZR A AFol st
’\]%Eﬂ"]’ﬂ A Z&sA] gkeh. 197] wizel oF
oo A7 F # AT AHE e A T
s AR ] HA gl Folof st

J

7. Reference

[1] Guang—Zhu Li Chang—Ho Lee, “Analysis
of effects of information—sharing on supply
chain management using simulation” , Journal
of Korea Safety Management and Science,
12(4):153-160, 2010.

[2] Seok—Joo Seo “Supply
chain management and simulation” , IE
interface, Vol.13(3): 328—338, 2000.

[3] Kyu—Tak Shin Yang—Byung Park,
“Development of analytical tools for the

Kyung—Sup Kim,

bullwhip effect control in supply chains:
Quantitative models and decision support
system” , Journal of Society of Korea Industrial

and System Engineering, 32(1): 117—129, 2009.
[4] Jang—Sun Yoo Shin—Tae Kim
Seong—Rok Hong Chang—Ouk Kim,
“Multi—stage supply chain inventory control
using  simulation  optimization” , 21(4):
444-455, 2008.

[56] Guang—Zhu Li, “A° Study on the



J. Korea Saf. Manag. Sci. Vol. 17 No. 2 June 2015
http://dx.doi.org/10.12812/ksms.2015.17.2.191

ISSN 1229-6783(Print) 199
ISSN 2288—1484 (Online)

[6]

Development of u—WMS within SCM using
RFID” |, PhD thesis, Inha University Graduate
School, 2007.

T, ERA B, WL T Arenal S 9
SNEBE B E fi R G Embge [T ] e T K7
#2.2010(02):30—-34

K&, TR, ML Arenadbf RN SRR
E[J] AV Tk, 2009(12) + 39—41

[8] BN | Bl A T2 A A TR e Y

[9]

et J1 ke, 2011(4) : 16—18
Marelys . L . Garcia, Martha A  Centeno,
Gabriela Penaloza . A Simulation Of The
Product Distribution In The Newspaper
Industry[A] . Proceedings of the 1999 Winter
Simulation Conference, 1999.

A A} &N
o ¢ 3
Ashfstn skl AIF Asusia 39t wAsk) A5
HpAbste] 25, SEEDLEEESECICERLIEEET R B

A T AWTiSt FYEE

s3fol R A4,
ol ¢ SCM, ERP, =7#

2, ARERIEML &

T AFA ZAYS AIFR 26397 st 4
Z3ehel Al g st





