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A study on development of the SCM simulator on

considering reverse logistics

Son, Jae Gyoung

Department of Logistics Engineering
Graduate School of Korea Maritime University

Abstract

In paper, we developed Supply Chain Simulator on considering reverse
logistics. This Simulator allows to model SCM networks and to support
main decision of supply chain management — inventory policy, distribution
policy. The simulator include reverse logistics situation in this paper
which was not considered pervious research. New concept idea of the
simulator like flow, transfer with node, arc which is elements of network
model was proposed. We verified this simulator through actual. This
simulator is developed by Object —Oriented Language. The simulator has

next—event time advance clock.
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3.2.1 A}o| E(Site)

Facility
Type A
Inventory Facility Customer Inventory
[23 3=2] A}o]E(Site) - AH], 32, H7]| A
A} 2 (Inventory)

(28 3-319] TA,, "By Ag 2 Aulof &) d+=
e At g Alae SY408 EAE 5+ glrh
o] glojof gt spite] Aujol= o] Y ATt £
312 DC(Distribution Cemerm A TA, ¢ By & %AM 4 ST}
ot 2 AlE YA Aare doltt, FEH sHEo o]Fo] Azt o]

T TJ
2o]t}, AlO]EXE nodeE E?‘iﬁ}% EgY W A AlEde]de] T2 A
7

2

Facility Factory DC RDC
C
+ Type A A A B B
D
[ 3-3] Ajarel A
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9] (Facility)
THAEUES D Aol =E(node)d] A4S W= =74, 9E7FAYH, A
, AR, AT o] g TR Aol EVE EAg . et
B of| A= [—j-am 3-219} o] oAy Alo|EES /]
Atk = A HIIAE AQgr 1 el A

9]

7ol flth o] Anlse ALE Ak olan, AR A2y
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o

_

e AAM 2o W& H&3 AlZre] WA= Hg Vs S5 JHARE BE
T AAEE e Au|Site)dhs NE o2 dukstsilnt. thal AlE o o Bl ol A
AREAZE A4 ek Ve SAS THD APEE wE ¢ A Sk Ao o
TS FFeSY. S AAEFelEtE 2E(node)E THEEW Y| (Facility) & o
U AAdstar 1 Qtel Aakee] Tisd £A4, s ¥ FH AR olgke o
5 Fofstd "ok [19 3-3] Hg Ao, AWy TS gdEste] tdd
FEe] S vE ¢ QY

2279 (Customer)

AL sl & Aam glov AlEHClE T d¥AS fs e Ax
& EAstal vk BApAQl ARt vl o] dAskA] o o FEuk WAEhs
AplER T onte] Avlgsd g2 slE i S48 JHHEE Site YRS dEUE
A (Customen) &= FelA2 g2 A8 a9t 1S AEHF9) dEHSFQ

o] 35| o]Fo|AE 2o AFolEel AR/ % .

Ak SRIE Rtk Sl £ Ad At god el Ans
= 7 ]
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3.2.2 AA(Link)

AL UMEAARYGAA 7 =E(node)E AZAsE otd(aro)s £F

& AolE 3 dde] obuet [1W 3-414% A

a4

= AlEEelH ¢
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o] Bt Al U7l wEelt
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Factory DC RDC

A

Factory DC RMF RDC

HE2 ALl E el 54 ZaAx 8 5 Aaugte] FEj/AFy HEE 13857
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4.2.1 package: node

[Site.javal

o

Site?] &)

- name

- type

- installCost

- fixedCost

-
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[Customer.javal

= A
+ order() ottt
g 4 |+ inputQ EEe W
+ output() =5Fa HEWH

[DisposalPoint.java]

+ input()

2% UL

+ disposal()

= AR/ 7 8k AT

[Inventory.javal

- inventoryManager AuHdeAEe] et
- productType A 213 el /A 3 el
- maxInventory | o) A 2L
é'\_ ]
- quantity A A=
- cost 49l & Aang
- totalcost F 74 Aav&
+ input() Aae EE5S E°lt
3
+ output() A Lol A E3E& witt




4.2.2 package: arc

[Link.javal
T S
- fromInventory A ZHEE) A L
- tolnventory (=2 A oL
I - transType A48 el {PULL,PUSH, TRANSFOM}
- productType EFFEH LY =)
- leadTime Ea R\ Fds
- cost AeHE

[Transport.javal

o LT inventoryManager AAdE 2
as A
b [e]
- transManager AAdH w5
+ transOrder() TS ddsit
sk
+ transFreight() 5SS Adsit}

[Transform.javal

- tolnventories HydH = QJugst
é'\_ ]
- rates HEn]g 3t
+ input() A =H 3ok
g = | - run0 & 5o}
+ output() =935}




4.2.3 package: flow

[Order.javal

- code FEI=

- productType A 3 E
& i - quantity T

- leadTime & =Y

- cost > &

- orderState T H

+ changeOrderState() T
3t 4~ | + addLeadTime() g =ee S

+ addCost() H)-§& 7}
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4.2.4 package: policy

[InventoryManager.javal

— name gao_q_t_ X_,—_,@ﬁs}
- type A ALk A] 25
- inventory Iz A A
&= A
- transType +%3¥{PUSH, PULL}
~ transport Add eFIH
- jobevent eALA oW E A #

+ decideOrder()

+ order() FE-aitt
+ takeOrder() FE ur)

3t 4= | + decidelnput( ol oWl E ] &sh}
+ input( Q) a3}t

+ decideOutput()

+ output()

InputFixedPeriodInventorySystem.java

InputFixedQuantitylnventorySystem.java PULLYA
InputFixedPeriodFixedQuantitylnventorySystem.java
OutputFixedPeriodInventorySystem.java
OutputFixedQuantitylnventorySystem.java PUSHW2]

OutputFixedPeriodFixedQuantitylnventorySystem.java

<3 4-1> InventoryManager ZF#2E A&
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[TransManager.javal

- name Hgs = g

- type A L] Al 2]
U - inventory e A A

- transType 4 ¥{PUSH, PULL}

- transport AdE U~

- jobevent theA A oW E A

+ takeOrder() TR o)

+ decidelnput() SlyolME A A5},
g 4 | + input() SITA S

+ decideOutput() Z3lo| W E # &5t}

+ output() =3)st

InputFixedPeriodTransSystem.java
InputFixedQuantity TransSystem.java PUSHW2]
OutputFixedPeriodFixedQuantityTransSystem.java
OutputFixedPeriodTransSystem.java
OutputFixedQuantityTransSystem.java PULLH®A
OutputFixedPeriodFixedQuantityTransSystem.java

<3 4-2> TransManager 2 2=& F&5u¢E v$de 9=
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4.2.5 package: contoller

[JobEvent.javal

- time oWl E 23 A7t
& 4 | - iob 23] oWl E
- object s}elu] e}
[Scheduler.javal
% A | - policyRunner AoA Az} A=A o] =g
& 4 |+ run0 S35}
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Sitel Site2 Site3

4 N

Sitel Site2 Site3 Simulator Clock
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5.2 AlEdHolA A3

5.2.1 AlEd o)A

Factory DC1 DC2
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5.2.2 32|vE 944

24 ;‘(] H] 0
el AIZEE 31 H] 0
H A ek 10000
A ILA Z 7| A 3=k 5000
a4 A e g 10
Factory
WY 5 1, 0.8
Transform
& H] -8 10
H o A L =F 10000
A 1 F Z 7| A ek 5000
el A an] & 10
2 ;‘q u] 0
@9l AP 317G 0
H o A =k 10000
A LA Z 7| A 2=k 5000
Distribution S A an]-E- 10
Centerl W & 0.001, 0.5
Transform
g H) -8 1
H) A =k 1000
2] 21B Z 7] A 3Lk 500
el A aH] & 10
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24 2] 1) 0
9] AIZFE 317 0
H) A =k 10000
Distribution 2 A Z7) A ALk 5000
Center?2 S A an]-E- 10
H A ek 10000
A E Z 7| A 3=k 5000
a4 A aH g 10
SR 0
o9 AP 327 0
Ho) A = 10000
A 2B Z 7 A 2Lk 5000
Reverse
ool Ajarn] & 10
Distribution
Hel & 1,0.8
Center Transform
3 v) -8 10
H A =k 1000
A 3C Z7) A A= 100
el A an] & 10
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2 =EF) 5
A FEHE 100
Factory(A)
Transportl Lot Size 10
DC1(A)
A 2.4 A PULL_FQ
v 2= 2 DIRECT
2 = e 5
w9 5§ 100
DC1(A)
Transport?2 Lot Size 10
DC2(A)
A 374 A PULL_FQ
s DIRECT
2 =E S 5
g FeulE 100
DC2(A)
Transport3 Lot Size 10
7
A 2.4 A PULL_FQ
v & A 2 Fixed Period
2 =EF 5
Gelg FEHE 100
7
Transport4 Lot Size 10
RDC1(B)
P PUSH_FP
v &4 2 Fixed Period
2 =EF 5
A FEHE 100
RDC(B)
Transportb Lot Size 10
RMF(B)
P PUSH_FP
v =74 =4 Fixed Quanity
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2 =EFY 5
G g FEHE 200
RMF1(E)
Transport6 Lot Size 10
DC2(E)
A 2.4 A PUSH_FQ
v 5 Fixed Quantity
2 = e} 5
4G FEuE 200
RMF1(F)
Transport7 Lot Size 10
Factory(F)
A 2.4 A PUSH_FQ
v =73 =) Fixed Quantity
2| 5
99 g FE5H& 200
DC1(B)
Transport8 Lot Size 10
RDC1(B)
A 2174 A PUSH_FQ
vl &= 2 Fixed Quantity
2] = e 5
Gelg FEHE 200
DC2(E)
Transport9 Lot Size 10
DP1
A 317 PUSH_FP
v &4 = Direct
2] = EFY) 5
G g FEHE 200
RDC1(C)
Transport10 Lot Size 10
DP2
A 314 PUSH_FP
u &4 = Direct
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53 23 2 24

£ SCM Simulator L =10l

File. Help

J Impnr-tl Export I'-Exen:ute |

== Impont "Ffprojectithesis/scmiorder txt”
Success importing 100 orders.

== Star

Simulator Start.

Simulatar End.

== Export

[Site Cost & Average of Order Lead Time]
Factory: 7314531 (21)

Distribution Center1: 13869325 123)
Distribution Center2: 18869322 (25)
Customer: 0 (17)

FReverse Destribution Center: 3012152 (50}
Remanufacturing Factory: 15002516 (31)

[Transport Cost]
Transport1: 78400
TransponZ: 93200
Transport3; 125300
Transportd; 98500
Transports: 7300
Transportb: BE70
Transpor?: 3230
Transpord: 2850
Transport: B30
Transport10: 780

[Total Cost]
: BA430206
=z

[ 5-2] AlEdely 23
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<FE 5-3> AAHA w2 A EHo]H ZF H]& v

PULL_Fixed_Quantity System
CASE1 64490206
DIRECT System
Transport2
PULL_Fixed_Period System
CASE2
DIRECT System
PULL_Fixed_Quantity System
CASE1 64490206
Fixed Period System
Transport3
PULL_Fixed_Period System
CASE3
Fixed Period System
PULL_Fixed_Period System
CASE1 64490206
Fixed Period System
Transport4
PULL_Fixed_Quantity System
CASE4 64490206
DIRECT System
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