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Thanapan Kongtong 2010: Development of Simulation Template for Supply Chain
Network Analysis. Master of Engineering (Industrial Engineering), Major Field:
Industrial Engineering, Department of Industrial Engineering. Thesis Advisor:

Mr. Pornthep Anussornnitisarn, Ph.D. 111 pages.

Discrete event simulation is a popular tool for analyzing complex system, such as a
factory or its supply chain networks however to develop a simulation model demand significant
amount of time in requirement analysis, modeling, verification, and validation. To shorten the
time of these activities, the simulation software developer such as Arena (Rockwell Software)
developed a tool called template. Template development tool helps a modeler to combine
command and logic into system object. The system object has a predefined logic with
parameters where user can adjust to change the behavior of the system object. In this paper calls
this system object as entity template such as machine template which combine queue and
resource related command all together. So that the user only add a new template when new

machine added into the model without creating new but similar commands.

The primary purpose of this study is to demonstrate the usefulness of the template
development tool. By using supply chain management system as a case model, the entities such
as suppliers, manufacturers, distributors, and retailers including their operating, logic are
modeled in the form of template for a particular type of supply chain entity. These supply chain
entity templates are tested with regular users who have knowledge of using simulation modeling
software but do not frequently using it. The results show that the user can model the supply
chain network with is considered as complex system in a short period of time. For example, the
supply chain that consists of 5 suppliers, 1 manufacturer, 1 distributor, and 5 retailers can be
modeled within thirty minutes in order to analyze the behavior of inventory of each entity and

the entire supply chain network.
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Wan W.g. 5.9 4.a. nN.N. 4.0, 1.8, .. 4.8, n.f. a.9. n.8. A.7.

A 80 0 60 90 21 48 0 9 20 54 84 42
AA 400 255 408 645 210 87 432 816 430 630 456 273
AB 20,572 20,895 19,252 11,052 19,864 20,316 13,336 10,578 6,096 14,496 23,712 9,792
AQ 4,008 2196 4761 1953 1,008 2358 1,676 540 2310 2,046 1,797 2,961
AU 4564 3207 7485 4908 5295 90 0 5004 4385 5,103 4302 6,153
AY 248 450 378 306 219 204 248 484 164 363 384 234

59 29,872 27,003 32,344 18,954 26,617 23,103 15,692 17,431 13,405 22,692 30,735 19,455

#3: Simchi-Levi (2003)
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Marnel: |Sup|:|lier

Praduct: |m-c:-::-:

Order Decoupling Point: |MTS j
M anufacturing. .. | Inventony... |

Murnber of Customers:

o]

—

Cancel |

Help
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Manufacturing fg|
Froduction time per unit; Unitg
| 36516000 | |Days |
Order backlog: Lrits:
o A CET [~
Enginesring lead time: Lrits:
o A CE [~
Transportation
1t Custarn Tranzport tirme: Tranzportation tirme Lnits:
0 =l pas =
Capacity: |1BDDD Unitzfr'ear

QK | Cancel | Help |

mnmni 93 mstloudeyadumskdauazmsvudivesTugadnnatoens

. Inventory E|
Manual Lat size: |N0 ﬂ
Setup Cost: |15 Bath
Halding Cost: 078 Bath
Backordering Cost: |'I.5 Bath
Service Levels |99.9 ﬂ % [per order cycle]
E stimated Order backlog: |U Days

0K | Cancel | Help
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Manufacturing E|
ID: |1
Mame: I|Manufacturing
Product: |:-::-c:-c:-c:-c
Order Decoupling Paoint: iMTS j
M anufacturing... 1 Inventory... |
Supply — 1
Murber of Supplier: 1 -
} Firzt Supplier M anne: Supplier
|
L r. N\ — /. B F |
Dremand- - - - = - '
Murnber of Customers: 1 -
| |
|
|
|
[ !
1
[ |
y - " 2 o« "FS2... 087" . @ _ ol —
QK I Cancel J Help |
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Manufacturing
Production time per unit; Urits ;
| 36516000 ~| |Days |
Order backlog: Uhiitg:
|D ﬂ |H0urs ﬂ
Enainesring lead time: Uhitz:

o &l

Tranzportation

Tzt Custom Tranzport time:

|H ours j

Tranzportation time Units:

g -]

|Days j

Capacity: | 15000

o]

Units. rear

Cancel | Help

X
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Inventory.

Marual Lot size:
Praduct
Setup Cost:

Holding Cost:
Backordening Coszt;
Service Levels:

E stimated Order backlog:

Raw matenial 1... |

ﬂ % [per order cycle)

e ~l

|10 Bath
[ Bath
L Bath
|39.9

|U Days

X

o]

Cancel |

Help

4 a @ 1 a o J a
mwandl ¥7 mstleudeyaduduinindediunandiusives Tugalssnundn

Raw material 1

Ordering Cost:
Holding Cast:
Backordening Cozt:

Estimated Lead Time:

[30 Bath
[0.75 Bath
[15 Bath
|D Days

oK | Cancel |

Help
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bC x]
IC: [1
Narme: |oc
Product: [
Order Decoupling Point:— |[MTS ~|

F arufacturing. .. | Inventomn... |

Supply name: b anufacturing

Murnber of Customers: 1 -

QK | Cancel | Help

~ ) s a v
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Manufacturing
Order backlog: Unitz:
0 =l |pas lid
Transportation
1zt Custom Tranzport time: Transpoartation time Urits:
o =l |pas [~

ok | Cancel | Help |
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Inventory |§

W anual Lot size: IND LI

Ordering Cost: |30 Bath

Holding Cost: E Bath
Backordening Cost: |5 Bath

Service Levels: ISS.S LI % [per order cycle]
Estimated Lead Time: |D Days

0K I Cancel | Help

a v Yy s 9 o @ ~ v
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Retailer

ID: 1
T arne: |Hetailer
Product: |:<:4:4:-::-:
Order Decoupling Paint: |MTS LI
-~ Demands
Tine Between drmivals:
| 3655000 | Days
Demand Digtribution:
|1 j Unitz per Arrivals
Seasonal... |

Inventony... |

Supply name: DC

0K | Cancel | Help |

meni w12 mstloudeyaveslugadiilan
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b anual Lot size: |Nn j
Annwal demand: |SDDD Units per year
Demand std: |D Unitz per year
Ordering Cost: |15 Bath
Halding Cost: |5 Bath
Backordering Cost: |'ID Bath
Service Levels: |99.9 ﬂ % [per order cycle]
Estimated Lead Time: |D RET

ok Cancel | Help |
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T59uman, quinszaeduduniify Make-to-Stock 1oz Tugadiilan
NN Make-to-Order
dumaendidiunaniusivesTugalssniundanitndeuniugndes
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ID: -

Marnel: |Sup|:|lier 1

Product: |m-c:-::-:

Order Decoupling Paint: ]MTS _vJ

M anufacturing.. J Inventony... |

Mumber of Customers: F_-—Ll
First Custamer 1D:
Second Customer |D: _
Third Customer 1D _
Fourth Customer D

0K Cancel | Help _J

mMnInh v14 mstloudoeyavesluga Supplier 1



Manufacturing fg|
Froduction time per unit: Uritz
|D ﬂ |H oLrg j
Order backlog: Lrits:
o < o =
Enainesring lead time: Urits:

o B =
Transportation

1t Custom Transport time: Tranzportation time Lnits:
i < foa =]
2nd Custon Transport time:

[ El

3rd Cuztom Tranzport te:

I =

Ath Cuztom Tranzport bime:

[ |

Capacity: |D Unite/v'ear

QK | Cancel Help |

mnrwanil v15 mstleudoyamumsnanuazmsvudsuesluga Supplier |

Inventory E|

Manual Lot size: |Yes j

Setup Cost: |D Bath

Holding Cost: o Bath

Backordering Cost: |D Bath

riitial [ rvembomny: [40 Upits

Production Buantity: |4D Units

Fearder Point: |4 Uriits

Safety Stock: |D Urits

ok | Cancel | Help |

mruInd v16 mstleudoyaduduiinindeuesluga Supplier 1



Retailer gl
ID: [1
T aie: |F|etailel 1
Product: ‘HHHHH
Order Decoupling Point: |MTS Ll
Demands =

Time Between Armivals:

| [ExPOri) -]Days

I Demand Dizgtributiot:
]1 ;I Unitz per Arrivals

{ Seazonal.. ]

Inventony... J

Supply hame: Supplier 1

QK I Cancel l Help |

mryandl v17 msfleudoyavosluga Retailer 1

Retailer fg|

ID: |2

Hame: IHetaiIer 2

Product: s

Order Decoupling Paint: rMTS j
Demands——— S

I Time Between Arrivals:

[EXPO[1.2) x| Days

Demand Distribution:

|'I _j Unitz per &rivals
[ Seasonal... 1

Inventan...

Supply name: Supplier 1

il | Cancel | Help |

MweIni v18 Mstloudoyavoaluga Retailer 2



Retailer gl
ID: E]
T aie: |F|etailel 3
Product: ‘HHHHH
Order Decoupling Point: |MTS Ll
Demands =

Time Between Armivals:

| [ExPO[1.3) -]Days

I Demand Dizgtributiot:
]1 ;I Unitz per Arrivals

{ Seazonal.. ]

Inventony... J

Supply hame: Supplier 1

QK I Cancel l Help |

mrandl v19 msfleudoyavosluga Retailer 3

Retailer fg|

ID: 4

Hame: IHetaiIer 4

Product: s

Order Decoupling Paint: rMTS j
Demands——— S

I Time Between Arrivals:

[EXPO[1.4) x| Days

Demand Distribution:

|'I _j Unitz per &rivals
[ Seasonal... 1

Inventan...

Supply name: Supplier 1

il | Cancel | Help |

mMneIni 120 Mstloudoyavosluga Retailer 4



Inventory

Manual Lot size:

Annual demand:

Demand std:

Ordering Cost:

Holding Cost:

Backordering Cost:

Initial [rventan:
Order Quartity
Beorder Point:

Safety Stock:

Unitz per year

Unitz per year

|Yes ﬂ

o

o

o Bath
o Bath
o Bath
10 Units
10 Urits
1 Urits
o Units

Cancel |

Help

%)

Retailer 4
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Supplier El
10 1
Mamel: |Supplier
Product: |HHHHH
Order Decoupling Point: |MTS ﬂ
Manufacturing... | Inwentany... |

Mumber of Customers: 1 -

(1] | Cancel | Help |

mnruanil v22 msfleudoyavesluga Supplier
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Manufacturing E|
Production time per unit; Units
|365/15000 | |Drays ~|
Order backlog: Uritz:
o B =]
Engineering lead time: Units:

o = e =]

Transportation

Tt Cugtom Transport time; Tranzportation time Units;

1 j |Da_l,ls j

Capacity: |1BDDEI UnitzSrear

(1] | Cancel Help |

MmIni 123 mstloudeyamumsnanuazmsvuasuesluga Supplier

Inventory F5__<|

Fanual Lat size: |No j

Setup Cost: |15 Bath

Holding Cost: 0.75 Bath
Backardering Cost: |‘I.5 Bath

Service Levels: |99.9 ﬂ % [per order cycle]
Estimated Order backlog: |E| Days

K | Cancel | Help |

MmNl w24 mstleudoyadududinindsuesTuga Supplier



DC

1D
Mame:
Product:

Order Decaupling Paoint:

M anufacturing... I

x]

[1

[oC

|HHHHH
|MTS |

Inventary. .. |

Supply narne:

Mumber of Customers:

o]

Supplier

—

Canu:el | Help I

mnrwanii 125 msfleudeyavesluga DC

Manufacturing

Order backlog:

Urits:

|0 [

— Trangportation

13t Custom Transport time:

|Da_l,ls ﬂ

Tranzportation time Lnits:

I [~

|Da_l,ls ﬂ

kK | Cancel Help

MeIni 126 Mstloudeyamumsnanuazmsyuasvedluga DC
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Inventony E

Manual Lot gize: |N0 j

Ordering Cost: |30 Bath

Holding Cost: [3 Bath

Backordering Cost: |5 Bath

Service Levels: |99.9 j % [per order cycle]

E stimated Lead Time: |1 Days

ok | Cancel | Help |

mnwanil 127 msfleudeyaduduinndavesluga DC

I
Marmne:
Product:

QOrder Decoupling Paint:
Demands

Time Between Armivals:

[1

|Fietailer

[

[MTS ~|

| 3657000

Demand Distribution:

j Days

1

Seazonal...

j Unitz per Arrivals

Inventory. ..

Supply name:

o]

(0]

Cancel | Help |

MmN 928 mstloudoyavesluga Retailer
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Inventory El
Manual Lot gize: |N0 ﬂ
Annual demand: |3DDD Unitz per year
Demand std: |D Unitz per year
Ordering Cost: |15 Bath
Halding Cost: B Bath
Backordering Cost: |'ID Bath
Service Levels: |99.9 ﬂ % [per order cycle]
Estimated Lead Time: |'| Daps

QK | Cancel | Help |

mneIni 129 mstleudeyamuduiinindevosluga Retailer
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Y

n3e eVl F 1 nIAANY Hewlett-Packard: DeskJet Printer Supply Chain

4
Taouvuiraseiinmsinsizvilam ludnues European DC A0iugii694 1aimus
%’ayjaﬁu%’ﬂm—hmm Supplier 1, Supplier 2, Supplier 3, Supplier 4, IC Mfg, PCAT ilag Print
Mech Mfg 1fitinagnsnsnadumuanandasiiniiy Make-to-Order tagiiszoznanlums

E4
WAALAZAUTUNIND 0 1azMUUAAIUDY FAT European DC (lai¢ Customer fail

Manufacturing

ID: |4

MHame: |F.-’-\T

Product: |ﬂ||

Order Decoupling Paint: |MTS j
Manufacturing... | Inwentom... |
Supply

Murnber of Supplier: 3 -
First Supplier Mame:

Second Supplier Mame: [ S

Third Supplier Harme: Supplier 4

Demand

Muriber of Customers: 1 -

QK | Cancel | Help |

mwwuni 30 mstloudoyavesluga FAT



Manufacturing E|

Froduchion time per unit: Unitz :

o I TR
Order backlog: Uniitz:

o R TR
Engineering lead time: [ nits:

o = fo =]

Transportation
1t Custom Transport time: Transportation time L nits:

35 j |Days ﬂ

Capacity: |D Unitz/ear

0K | Cancel Help |

mmwni 131 mstloudeyadunmiseiauazmsyudevesluga FAT



DC
1D:
M ame:

Product:

Manufacturing... |

Order Decoupling Point:

[1

|Eur0pean DC

[0
|MTS |

Irwentany... |

Supply name:

Mumber of Customers:

o]

FAT

—

Caticel | Help

mnrwanii v32 msfleudeyavesluga European DC

M arwial Lot size:

Qrdering Cost:
Halding Cost:

Backaordering Cost:

Initial Inventory:
Order Quaritity:
Feorder Paint:

Safety Stock:

]Yés _vJ

i Bath
[1z0 Bath
o Bath
[121 Urits
[43 Urits
[43 Urits
|?2 Uriits

Ok | Cancel |

Help

Mnenil 133 mstloudeyadududinndinandasi A veaTuga European DC
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%]

Inventony

Manual Lot gize: |Yes j

Ordering Cost: |D Bath
Holding Cost: [120 Bath
Backordering Cost: |D Bath
Initial [rventany: 335 Units
Order Quariiby: |435 Units
Reorder Paint: |485 Uitz
Safety Stock: |450 Urits

ok | Cancel | Help |

H a [ a o J
il v34 msfleudeyaduduiinindinandiusi AA voeluga European DC

Inventory &|

M arwal Lot size: |Yes j

Qrdering Cost: |D Bath
Helding Cost: [120 Bath
B ackordering Cost: |D Bath
Initial Inventory: |3DE52 U nits
Order Quartity: |13255 Units
Reorder Paint: |182EE Units
Safety Stack: [12386 Uitz

0k | Cancel | Help |

4 a @ a o 4
mrnd 135 msfleudoyadudumnindiwandus AB vee1uga European DC
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%]

Inventony

Manual Lot gize: |Yes j

Ordering Cost: |D Bath
Holding Cost: [120 Bath
Backordering Cost: |D Bath
Initial [rventany: 5230 Units
Order Quariiby: |2555 Units
Reorder Paint: |2E5B Uitz
Safety Stock: |25-_"'4 Urits

ok | Cancel | Help |

H a @ a o 4
mwanii w36 mitleudoyaduduiinindinandius AQ voeluga European DC

Inventory &|

Manual Lat size: |Yes j

Ordering Cost: |D Bath
Holding Cast: [120 Bath
Backordering Cost: |D Bath
Initial Inventory: |9?T| U nits
Order Quartity: |4855 Uriits
Rearder Paint: |4856 Umits
Salety Stock: |4255 Uitz

Cancel | Help |

4 a @ a o 4
mwwanii w37 msfloudoyaduduiinindiwandus AU vo11uga European DC
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%]

Inventony

Marual Lot size: |Yes j

Ordering Cost: |D Bath
Holding Cost: [120 Bath
Backordering Cost: |D Bath
Initial Inwentary: |53 Uitz
Order Quantity: |355 Uitz
Reorder Paint: |355 Uitz
Safety Stock: |228 Urits

Cancel | Help |

H a @ a o 4
mranii 138 msfleudeyaduduiinindinandiusi AY voeluga European DC

Inventory §|

Manual Lat size: |Yes j

Ordering Cost: |D Bath
Holding Cast: [120 Bath
Backordering Cost: |D Bath
Initial Inventory: |4D‘”4 U nits
Qrder Quantity: |25554 Units
Rearder Paint: 25664 Umits
Salety Stock: [13750 Uitz

Cancel | Help |

$ a @ a o J
mwweuIni w39 mstloudoyaduduinindinaninsisanuesTuga European DC
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Retailer. El
ID: [1
Narme: | Customer
Product: |4
Order Decoupling Paint: — [MTO |
Demands

Time Between Armivals:
|? j Days

Demand Distribution:
[NORM{ 5.8 15611 =] Units per Amivals

Seazonal.. ‘

Inventony...

Supply name: Evropean DT

QK | Cancel | Help |

y a o 4
mranil w40 msfloudoyanaasiuai A veeTuga Customer

Seasonal
January: |'|-‘1-2
Februany: |2-13
March: |D.ED
Aprik [113
LET .00
June: |EI.21
duly: |0.47
August; |1.23
Septembel |'I.E|8
Octaber: |EI.99
Movemnber |'|.89
December |D.DD
’Tl Cancel Help |

4 o a o 4
mnwanii w41 mstleudeyadigundadusi A veeTuga Customer



Retailer E
1D: [1
MHame: |Cust0mel
Froduct: |.t’-‘«.-’-‘n.
Order Decoupling Point: |MTD ﬂ
Demands

Time Between Arrivals:
|? j Days

LDiemand Distribution:
[NORM( 57,5811 =] Units per Amivals

Seazonal.. ‘

Inventany. ..

Supply name: Evropean DT

Cancel Help |

4 a o J
mrandl w42 msfloudoyanaasiuai AA voaTuga Customer

Seasonal
January: |D-9?
Februany: |1-54
March: |D.ED
April: |D.21
May: |1.03
June: |1.g4
July: |1.EI2
August; |1.5|3
Septembel |'I.EIS
Octaber: |EI.55
Movemnber |EI.95
December |D.E1

0K | Cancel Help |

MNHUINT V43

o a o 4
mstloudeyadiguransiusi AA voeluga Customer
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Retailer El
1D: [1
MHame: |Cust0mel
Froduct: |f-\B
Order Decoupling Point: |MTD ﬂ
Demands

Time Between Arrivals:
|? j Days

LDiemand Distribution:
|NDHM[ 36531, 2?02,'j Urits per Arrivals

Seazonal.. ‘

Inventany. ..

Supply name: Evropean DT

Cancel Help |

4 a o 4
MrInh w44 mstleudoyanansimai AB veeTuga Customer

Seasonal
January: |'|-22
Februany: |D-7"D
March: |-|_25
April: |-|_23
May: |0.84
June: |g_5?
Auly: 033
August; |g_92
Septembel |‘I,5IJ
Octaber: |EI.B2
Movemnber |‘I,3IJ
December |1_32
’Tl Cancel Help |

Y g a o 4
mnrInd w45 mstleudoyadigunanimal AB voeluga Customer



Retailer
ID: [1
T aie: |Cust0mel
Product: |.&G
Order Decoupling Point: |MTD ﬂ
Demands

Time Between Armivals:
|? j Days

Demand Distribution:
[NORM{ 531, 561.3.1] = | Units per Arivals

Seazonal.. ‘

Inventony...

Supply name:

Evropean DT

o]

Cancel | Help

()

4 a o d
il w6 mstloudeyanansiusi AQ vosluga Customer

Seasonal
January: |2-U?
Februany: |D-85
March: |D.44
April: |-|_Dg
May: 073
June: |0.23
July: |1.EID
August; |g_39
Septembel |EI.?8
Octaber: |'|.29
Movemnber |'I.?4
December |D.95

o]

Cancel | Help

MNHUINT V47

o a o 4
msfloudeyadiguransiusi AQ vosluga Customer
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Retailer
ID: [1
T aie: |Cust0mel
Product: |.t’-‘«U
Order Decoupling Point: |MTD ﬂ
Demands

Time Between Armivals:
|? j Days

Demand Distribution:
[NORM{ 5711, 1059.1 ] = | Uinits per Amivals

Seazonal.. ‘

Inventony...

Supply name:

Evropean DT

QK | Cancel Help

()

4 a o J
mneInd w48 msfloudoyandaiual AU voaTuga Customer

Seasonal

January: |'|-?8
Februany: |1-1?
March: |-|_25
April: |D.D?
M ay: |D

June: |1.1g
July: |1.g4
August; |1.21
Septembel |'I.EI2
Octaber: |'I.4B
Movemnber |'I.EIB
December |D.?E

0K | Cancel Help

MNHUINT V49

o a o Jd
mstloudeyadiguuansiusi AU voeluga Customer
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Retailer
ID: [1
T aie: |Cust0mel
Product: |.t’-‘«Y
Order Decoupling Point: |MTD ﬂ
Demands

Time Between Armivals:
|? j Days

Demand Distribution:
[NORM( 708, 435.1] = | Units per Amivals

Seazonal.. ‘

Inventony...

Supply name: Evropean DT

QK | Cancel Help

()

4 a o d
mrwanii w50 msfleudeyanansusi AY voeluga Customer

Seasonal
January: |1-23
Februany: |'|-DD
March: |D.?1
April: |D.EE
May: |0.81
June: |1.58
Auly: 053
August; |1.13
Septembel |'|.25
Octaber: |EI.?E
Movemnber |EI.B1
December |1_4?

0K | Cancel Help

MNHUINA V51

o a o Jd
msfloudeyadiguuandui AY vo1luga Customer
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Retailer El
ID: [1
T aie: |Cust0mel
Product: |AII
Order Decoupling Point: |MTD ﬂ
Demands

Time Between Armivals:
|? j Days

Demand Distribution:
|NORM( 5332.8,29935 = | Uinits per Amivals

Seazonal.. ‘

Inventony...

Supply name: Evropean DT

QK | Cancel | Help |

4 a o o
mrandl 452 mstleudoyanaaduaisanuealuga Customer

Seasonal
January: |1-4U
Eebruany: |D-82
arch: 115
Aprit [1.00
May: 068
dune: |0.75
duly: [
August; |g_93
Septembel |'|.33
October: |EI.84
Movember |'|.29
December |-|_-|?
Cancel Help |

4 g a o o
mrwanil vs3 msfleudoyadigundnduaisiuueluga Customer
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