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Alongkorn Jarussuriya 2011: Development of Rapid Supply Chain Network Modeling
Tool. Master of Engineering (Industrial Engineering), Major Field: Industrial
Engineering, Department of Industrial Engineering. Thesis Advisor:

Mr. Pornthep Anussornnitisarn, Ph.D. 155 pages.

Nowadays, supply chain is very important in business world. The effective supply chain
management must consider the interactions and activities among parties in the system, including
suppliers, manufacturers, distribution centers, retailers etc. To gain the insight and information
which reflect the supply chain performance, supply chain model developed using discrete event
simulation program has been often used by both academics and industries. However, the major
obstacle for using discrete event simulation is the understanding and knowledge of the
simulation software package. This problem has an impact on time to develop a supply chain
simulation model. This research aims to alleviate this problem by developing the supply chain
entity template as a rapid supply chain simulation modeling tool. An simulation modeler (user),
such as industrial/production engineering, business process consultant, academia etc., only focus
on supply chain parameters such as inventory and production policies, transportation
parameters, supplier lead time, lot/batch size, cost and price etc. The modeler does not need to
pay attention to syntax or other related simulation programming skills. As a result, time
spending in programming the discrete event simulation program has been eliminated, so the
modeler can focus on the evaluation of supply chain scenarios which have different parameters

and policies.
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Probability distribution

(density function)

Area = prob. Demand in L

exceeds X +Zo|
= prob. stockout occurs\

in a lead time
— 20, —
X, X +20,
Total demand in lead time
X, forecast demand over replenishment lead time

o, standard deviation of error of a forecast over a lead time

fl‘]Wﬁ 8 ﬂ”l'iﬂigfl]”lflllllllﬂﬂa‘]]@Qﬁ?ﬂ?WNﬂﬂTﬂlﬂg’QUﬂTﬂﬂ”ﬁWfl”lﬂiﬂi
‘?;Sﬂz Silver et al. (1998)
Iﬂﬂﬁuﬂ'ﬁﬁﬁlmuﬂ'ﬁﬁquqm ﬁ@
Safety stock = zo7 (24)
mvuald

Z = Safety factor

o, = MudeunuNeIIuYeInNudeInsaum lugaihnmsdaasdud (mide)

=

I~ H a 1 1 A
P, 2(2) = anumdezdluiezinamsvnaveslugrsmsdadud

Tagen 2 aunsadmuinldnnanuszaums Idusnmssannul- p, > (z) Taeld

Wansu NORMSINV9411/51n54 Microsoft Excel Adan13

Z =NORMSINV (1-p, 2(z)) (25)



23

sazasamaudouuuinesIuvesnNuasImsaud lugisiimstadedum
d‘ 1 1 9 a 9 1 ] d'
iosninany lintueuvessmaanudesmsauniwazany litiveuvesnarnldlums

v 1A Y A Y v A A 13 a Y o
%ﬂﬁﬂﬁ'uﬂ"ﬂl@ﬁﬂﬂﬂﬂﬂﬁﬂﬂﬂ%ﬁ]fJ‘JJfﬂif‘liZ%18ﬂqulﬂuﬂﬁi$ﬂﬂﬂu AN

2

! =1%c? +d %0

(26)

o Y
Mriva I

{ { @ 1A 9 (9
I =naunasnlFlumssadadud (Ju)
iy Y a Y { ] T o
d = ANNADINTAUAUNDY (MUWYNDIU)
9y a Y
05:mmmJﬁJi’mmmmmmqmﬁaum

ol =anuuilsisvesnarlumsiadsdu
iey3 51813396 (Bill of Material)

a v A [ A = = d' é 1 Y a [ J
NAN (2552) UYFIYNITIAN 1ID LTUNDNYDVIUIIN Tﬂi\iﬁiNNﬁﬂﬂﬂ!“’ﬂ (Product
{ < a o g 1 1 L4
Structure) ﬂg‘lJiﬁﬂﬁ"lﬁﬁi!mﬁﬁHJUSWEJEWLaEJWU’ENWﬁ@ﬂm”ﬂllﬂﬁ%iTﬂﬂTi@ﬂNﬁﬂyjim Tﬂﬂ
@ @ a o d a o
Um%iWﬂﬂTiﬁﬁﬂ%%ﬂiiﬂIﬂi\iﬁ%ﬁﬂﬂlﬂ\iﬂﬂﬁﬂﬂ!%ﬂﬂﬂi?ﬂﬂ"l'iﬂl@ﬂﬁﬁel‘ﬂ 518@8!,%8@5118114

v A o @ ) = o v ? v
Tﬂiﬂﬁi”ﬁNEW]ﬂiLl°'I/li]31,&?]'@]\111’?‘1/]51‘1_13\1518?7153?{@].1/!ﬂ‘]ﬁﬂﬂﬁ NI oUNIUTUIUANNADING

v

1 Ao & 1 a g a o do 1 & 1 g
ﬁﬂll@]ﬂ%iTﬂﬂ"ﬁ'ﬂin!ﬂu@]@ﬂWiWa@]lfﬂuNf‘]@]ﬂﬂ!cﬂﬁ1l5%§ﬂll@a$518ﬂ15ﬁuﬂﬁu'}EJ HONIINUU

v
=

o o ' 2o ] v A Y 9 Y I3 X Y
iWEJﬂ"Ii’Jﬁﬁ]ﬂQﬂa"l’JuENQﬂiJﬁii]ﬂqu“h!‘U‘EUU‘]ﬁ1Elﬂ”Iﬁ’Jﬁﬂ%ﬁ%ﬂi’)uiﬁmuﬂﬂiﬂiﬂﬂﬁQGIJE’Nﬂﬁ

L)

a I a ] o Yy d K % 4 [ 1 o w g‘/
wasdluNaaN N TﬂmLﬁ@ﬂwmuaqmmmJWu‘ﬁeuaqaa@gmaziwmmmmﬂmuiumi
a I a [ do o o g/} (Y a . Qy 1 1
wamﬂuwa@mmmﬁmﬂgﬂ HUAWA 1A (Raw Materials) YUFIU (Parts) 1lsenovdes
Qy 1 a [ 4 1 =1 %
(Subassemblies) wazyuaIvilsenen (Assemblies) NAAN AR TIONTIZAD I

v W v

a o J : v A o !
Tassardandnnmal w50 viltyFemside awwioe1ealunini

q



24

| |
C(3) E(2) F(2)

d' 9 a @ r'd
MNN 9 Ipseasumannmm X

{ o a [ 4 <
21n7nh 9 Mlieusorinle Iassadawansust X Usznoudlees l51i1e il

Y
=1

o ' ] a Y v
mmmm"lm ‘ﬂNﬁﬁJﬁﬂﬂ‘ﬁU?ﬂHlﬂﬂfiu

] Y Y v
NAAAY X WIHUOTVUIINTUAIU A T1UIU 1 HUIY UaSFUAIU B 311U 2
9 v 9 Y 9
MUY, FUAIU A TUIUHUINUIGINVHIINFUAIY C 14U 3 MUY FUAIU D 91U 1
v Y | Y 9
MUY 1AZFUAIY E 911U 2 128, FUEIU B UIUNTIHUIMAUIINFUTIU F 91171 2

Y
WU LASFUAIU G U | KUY

° J
N9 UNITM (Simulation)

J

79501 (2551) ThagiumseenuuutazMINMINTEVVNUAIU MY DI1FBUDUTIADY

A o = o

I A [ 1 a a g 9 o a A
huasesdlodagaelunsiinsan uagimszdneunazih l1dnussunanes uaziive
[y} o a P a A A di’ é v A
W lumswannmsduivauvesszuulitlszansaminngau s lufegiuiims
o s < A ¢ A 0 ] 0
wannaedinenenniunes moreslumsseesszuuauuniy Tasmssiaswny
a J 3 ° : '
Tagdeneuiaaes dumsanuidyrivesszunaudlouuuiass aveglugiuuuves
a 14 @ ! ° a J
Tilsunsupeuiiames nanmsildlumssmewuudisneuniamesae msaitwuinily
v A i g @ a ! 1
msaadulyidszoy wedluuuamalumsuddymIdszuy vielsvlyeszuuauntog1d

aa

Y
f \1%1! Tagsieanmssuniuluszuuanuess



25

° o J a 4 3
msaesanumsal lngldveninsaouiuaes cunsadiastlym lanatelsznn
1 ) aa @ v J
nazennsneInamuiudoyaneanalsznndoeyaiud (nput) tazdoyanaans (Output)

9 ] 1 Y k)
meldanulumivenldaonane

Yo o w = Y o 13
Shannon (1975) llmﬁﬂTﬂ1ﬂﬂﬂ313\|!ﬂ83ﬂllﬂ"lii]1af’)\1ﬂﬂ]uﬁ"I’J”I WunszuIuNIseen
HUVTIa09 (Model) ¥0932UV39 (Real System) Hddutiumsnaaeuiie 1iGouinganssy
2 Y9 o 1 A ¥ A a o A
VBDITSUINIUIIN maimamwuﬂmm mnll’;m’e)ﬂizmuNamsmmmmﬂjmizuu ag

a e o oAy ¥ 1 ° ] S a
Anszviraansf laninmsnaassnoutir 11y ud luilymluaoiumsaias e 'ly
Y 9 J J a s Y o

ToRveIMs laranduisnoun eI aI19uUTIa0

1. reaanar lumaeu Tdsunsy
~ 1 Y [ 9 o @ 9 Y
2. inrelassaiuazriedeyamnie dmiumstszgnalynulugaaringsy
Uszianaee
Y 9 A o ° Y] = A )
3. faduansonfasumlasinuudiaesldazaan saudemanldeunasdoyaves
@ v A a Y o o < o Y
futlsanan NNeveanULVTIae AEITDT 1A
=S d’ A 1 a d’ 1 9
4. Miasealewelumnstaasuanuranala e Tusunsy lueuisodseuiana la

= J v J aa
5. BuuuesuT BN UNAaNTNADA
msiaomuuifayrindelilsunsy Arena
< 4 @ X { A @ 1 1 o o @
Talsunsy Arena a5 osliodrnilsntonldnuedaunivanedmsvead e
nuUTIeed wazgaiuminaaes lunudnuuiiees Tasduuuiinesazgnimsnadounis
a a s A = a o U a 4
anuanluaouiunesiNedny Mg Anssuuesz Ul wazth I guuamalumsinnzinas

' Y
Ysuilgeszunldse@niamungsiu

Rockwell Software (2005) M3a31amumanae 1a5iunsy Arena Usznoudie 5 a1



26

£+ Arena H=] B

Fie Edit Wiew Tools Check Window Help
| =5| Bosline 2_4.tp! - Shipping (Use:

&|Boxline 2_4.tpl - Shipping [Dialog Design)

N FPoinler g e

A Tex T

] Groupsox T BowsspePdle L0110

- Line e —= .

Bl TentBox (! S g

EReeto o v T Versiog — i
2 RadioButtonGioup ] A . Cancel Heb rodule Definiions: hlpplng

¥ CheckBox T Diders Add
&V Boxline 2_4 tpl - Shippina (Ilogic) || [Baw Steck _—,
Edi.. I

Templat: Development

ElE2VS@|%|sD

Batch Ship
Argai
0

“Ship Area’

For Help, press F1

MW 10 1nTeaiionldasramumanalsTasunsy Arena

131: Rockwell Software (2005)

. . A ' a A 9 ' A 1
1. Dialog Design fio daunldlussnuuuiomsilouamazmaFounovosTuga
LA 1 A Y
2. Logic Ao daunldlumsadasinzaesluga
v ' ¥ v
3. Switches fio dauiildlumstlouarniinsaulouly wuTuga Record ioidon
1 o 19 Y A a3 1 o
Type UANANAU MiloudNuaaInvzuana1ay
. A J A & .
4. User View 8 aumilugilnimueslugadaueaaslu Flowchart View

A ' A g = .
5. Panel Icon Ao auiiluginimvesTugadranansly Project Bar



27
A d' d' Y
NUHIVE_NNIVD

a I a o t4 @ a [
PINTT (2551) ﬂ'53Qﬂﬁi%}LﬂﬂuﬂﬂWi%1ﬁfJ\1ﬁﬂ1uﬂ?ﬁﬂ!ﬂWﬁﬂﬂﬂWiﬁuﬁﬁﬂiﬂﬁ\ﬂl@\?

[

a a Y] s % [
Tagavlugaamnisuneas (nsalAnywansuaiigan) Taolduleue (s, S) uaz (s, Q)

d‘ 9 a 1 Y 'o d' a [ a [
meliinaa lsnedingalumsuinisiagaunInas

4 = 9 o 1 9
FUNUT (2553) Anvwazaiuuuiaeszun Isginulaslamumanyes
T1l5un5% Arena 12 titoselumsaaduladonu Tewisveaszuudumasndanminz ey lu
d’d 1 ] 1 @ o d v 1 9 LY
mzhiinnuluniueuvesszuy Taguniu Tasdarunuwaneanduaiee laun suwaie

4 a d a ] 1
105 1590ukan gudnsznedudmazdmuan Tuszuurasleglnmu

= I . <R J
Helo (2005) Ant1wau1115un5u ASDN (Agile Supply Demand Networks) @4t3/1
TsupsunlFlumsianeinauuaiovis ladaand $1a99801UMTANTAUINLLY

. 4 ] v A 9 1 a [
dynamics !‘ﬁ@ﬂf’)ﬂiuﬂTiG]ﬂﬁui*ﬂiuﬂ1iﬁi%ﬂﬂ%ﬂﬁlﬂﬂlm$La@ﬂuiﬂ‘ﬂ1ﬂﬂ1‘iﬂi°ﬂﬁﬂTi%@fﬂi

a Y @

Yy v < J o A
TAUAIAINAY Gl‘VimF}mmmii]mﬂu LLa$5$8$L3a1ﬁluﬂ15ﬂIUﬁ\i 1“55@U1/]W@1i]

Longo and Mirabelli (2008) Wariaauudiaesnsielumsaaauladmsuszuy Tas

% a 4 1 1

guUmuTlaold11sunsy Em-Plant tag Anylogic F3eMu150ns1zan UM saived lsginiui
annula 1wy mansznuvesu Teueaumnngas, nanids, ANABINTveIgnAIN i

urdvou ansnlasosleiedseaiulszansnIw 15U DOE 1ag ANOVA

'
(Z IS

k) a A a FY ) [ S 9 A
Lu (1995) "1mauamqyg]mmﬁummﬂmmmmmuummnﬂ (Vendor) 1 918 1z

(%

g & £ o Y v a A v o a
EJ"'D"E) (Buyer) HayIY G])'Q@]'Jllﬂﬂulﬂ@gﬂ']EJGL@]E‘T?JN@;@TUVI'J'] ATINIUABDINTT, BATINTITHAAN

Y
Yy a K °

[ Y 1 I 1 A 12 a 1 g 1 A
uazm“lﬁmﬂmm Lﬂuﬂiﬂﬂ‘ﬂ, UliJiJﬂTiﬂﬂﬂLLﬂﬁuﬁuﬂ%ﬂﬂﬂlu, mmmmsmmgﬂumﬂm,

a 9 a 3 v A o [ Slzal ) o dy 9 Y
HASEUMAISYNANANNUNT TN T UHHD Iumiﬁimmumamu AUYADINTINITUNIY

1 Y =R

v " a & A s X Y any a &
G]E]Qﬂ15@@ﬂ"ll'ﬁ]\‘]P;llclf@llagﬂUTNﬂiuﬂ1§ﬁ\1“]§@ﬂ@uﬁu1 "]NﬁnJWiﬂ@AN@\‘lulﬂﬂTﬂWﬂ@ﬂjillﬂchﬁﬂ

' ]
I AAA o

a u& Z Y gno = o Ay &
114@@1@6118@@6116 IMNUU flnﬂuu@TﬂﬂﬂQW1ﬂ1V]ﬂV]qﬂﬁ1W§ﬂﬂﬁm@ﬂﬂﬂ 1 518!;!?13&!%@ 13918 11
0 0w &
unﬁu@ilu')ﬂ%iﬁ’]ﬁﬁﬂﬂjﬂj szslnfl 1 518!&@3%"5@1’76”8518

U



28

Persson (2010) ANYINITHAIUT SCOR INULWAN (The Supply Chain Operations
] | 4
Reference Model) 1o 15 lunsnfsouiisunag wannnanssulurnn Isgunmuganumaniiaz
T3 a 1 A a dy 1 1 1 T Y A a
piilunnssugoss) MAaulunIeleglniu 9y 1183918 (Source), NI TTNHIBHAA

a 1 1A <
(Make), ﬂ”l'i‘].liﬂ”l'iﬁ%ﬂﬂTiﬁQ (Deliver), !La$ﬂ15ﬁﬂﬁuﬁ15u (Return) Lﬂuﬁ}u



29

d ad
gunsamazisms

ainsal
1. 1n309ANNAD3 Core i5 520 2.40 GHz RAM 4 GB
2. Tsunsuduiagy Arena 12

ad

3B5M3
1. An¥1115un51 ASDN (Agile Supply-Demand Networks)

= o 9

2. AN AT NAIMIa 1 amumanvee1Usunsy Arena 12

3. AsvdeUANNYNABIvDINIan Tasmsiumumannas e Tagini

~ o Y o 9 2
LlagllﬁﬂﬂﬁﬂﬂuWf‘ﬁnﬂllﬂﬂﬂﬁlaﬂﬂﬂ‘uWaﬁnﬂﬂTiﬂ1u’)ﬂ!IﬂﬂiﬂfﬂﬂHa
Y I3 =R 9
4, a5 udassvesnsaiany laglFmumwan
9
5. ﬁ?ﬂwallagﬂl@lﬁuﬂllug

[ ) 1 Aa a 4
6. %ﬂmgﬂmmmmwu‘ﬁ



1. inedsunsau ASDN (Agile Supply-Demand Networks)

30

Talsunsy ASDN 311wl 1151051 (Free Software Packed) 1 1#d mSuooniy

A 1 a a Jd .. A o A I Yt
Lﬂif]"ll'lﬂiﬁi]ﬁﬁﬂﬁ (Logistics Network) L‘W’E]‘])")Elcluﬂ?iWﬁHu’llﬂ59%18Q@ﬁ1ﬂﬂ5‘iﬂ11"iuﬂ'ﬂﬂ

1 @ 1 AA A v A Y [ ao dy oy A W A A ) o
ﬂﬁf]\i@]’ﬂﬂEJﬂ1i’VHﬂ'WIﬂﬂt:fﬂ“ll’é]\ﬁgﬂllﬁuﬂ1ﬂ\1ﬂﬁ\i \ﬂl!’ﬁ]ﬂul!ﬂ!ﬂ'mW@Ju%ﬂi@ﬂJﬂﬁ1WiU

@ A [ 1 1 A Y @ 2 Y
ﬂ’lii]ﬂﬂ’liiﬂEJi'nJellf]\uﬂ59611']f_le\iiclf@qﬂ‘ﬂ’]ulwaiwﬂa@\1ﬁ'nJ']ﬂeuul!agﬁﬂﬂﬁu@Q]lﬂ@ﬂ’N

<
TIAL31

Title—bar
Ilenu—bar Tool-bar

P.SDN - Agile Supply Demand Networks i 1'

Fil: Edit Scenaric ¥iews and Toos  Hep

Bla|o|e|e]| x| ala|=m] & |a]x] v

Irout | dutput | | Basa case|

Total Netwark |

Order ad fim... 0.0

Average inwent... |0.0

Average invent.,. 0.0

Capacity constr,..

= .
Input/Qutput Form of total Main Window
— forms of nodes network data (Network Window)

(Attributes (Network Data
Window) Window)

' 2
mwi 11 wiheenugwvesllsunsy ASDN

301: Helo et al. (2005)



4
Tassardrauazgdnuvveslsunsy ASDN Tigail

1.1 wiheewugiuveslsunsy ASDN (mnd 11) Usznevlidqe

- Title bar
- Menu bar

- Tool bar

Y]

- Input / Output (Attribute Window)

- Form Total Network Data (Network Data Window)

- Main Window (Network Window)

31

Y oA Y J 3 4 1
HOVII18NT5 (Menu bar) Ysenouale MIaniumsny g (File), i;m%ama (Node)

HaEYNAT (Arrow) Tusda ud lu (Edit), 1593 (Scenario), N51¥ (View and Tool), ﬁﬂjayja

M uazmsaenis 1¥anu (Help)

Create new file

Open file

Save file

Save file as another

Print current scenario or a graph

Switch to network view

Switch to Gantt graph

Switch to lot size calculator

Switch to report view

Zoom in

Zoom out

Reset view

Ol 2|2 &L D&% 0| @ E| 0|

Info about the software

a A oA
NINN 12 meﬂ‘iamamaﬂﬂmﬂm ASDN

#3: Helo et al. (2005)



32

Y o . . y X A4 g A
HUIMNWHAN (Main Window) ﬂizﬂﬂumﬂ WUHNLNDFINLATOUY

WIADYAUDUATOU1E (Network Data Window) Usznouale doyainiadis

j’ Y = A 1 A dsj Y [ 1
LU@\W]uLﬂEJ'JLﬂﬁf’]ﬂﬂﬂﬂ’ﬂﬂ"ﬂﬂiﬂﬂﬂW@nﬂﬁaﬂ LYY

4 X
- izﬂznaﬂumiﬁwammgﬂﬁw (Order Lead Time for Customer)
-d uﬁ’wmﬂﬁ’qmﬁﬂ (Average Inventory in Units)
- YamAURAINAUNAY (Average Inventory in Euros)

4 1A o Yya Y o o Y . .
- yaeuaoNi iAo S 1naA 15119 (Capacity Constraint Node)

1 ) v J . o
WAl doyauazIaaINaans (Input / Output Window) 1aaa15 1990y ati 141

A v J A VoA A
HIDAAAWTUDIYALTDNABNYNLADN

9 A 1 ] []
1.2 ﬂ”liﬁ'i”lﬂlﬂif’)slﬂﬂﬁ’NT“]fQ‘ﬂvnu

L] Customer

w €000
120 4

ABC
ﬁ £€5.0 (10.0]

MW 13 JaouaeuazgnAIved 11)sunsu ASDN

301 Helo et al. (2005)



33

A ' A ' & o Y A A w1 Y a A
- ﬂﬂmﬁ’)u@a (Node) A9 HUIINUITUMHUINUNUUITHNANG FINTAN 14 85018

@ (% L4 o 1 4 1
YANHULASAIAVA ﬂlﬂﬂﬂﬂl%ﬂuﬁﬂ

Order Decoupling Point

Graphical representation of the
Name of the node
type of the node
\ MTS
nrd ABCY
€ 80.0 (100.0)

e
5.0+20
Average Inventory
-1 :t 1 o
Lead-time =+ St. deviation Cost (Price)

o [

d' C4 = A 1
MNN 14 Y ﬂymlmzﬁﬂazmﬂﬂ"u@\ii]ﬂ!ﬁb'@ll@’ﬂiﬂiuﬂﬁll ASDN

273.6

I 9 A 1 Y a 9}&’ =Y 9 A
- QAT (Arrow) Lﬂulﬁul‘lﬂ@uigﬂ’J”N@NaﬁllagE%ﬂllﬂuﬂ”ﬁ"ﬂuaﬂﬁuﬂ"l NINN 15

o [ o

DTN YINHALATAWAVAI) YOIQNAT

Lead time =+ St. deviation

MTO
: Rubber Ltd. / Rubber
‘_E €1.8(2.0) 0.0
58.3+3.0 4
MTS
Wheel Inc. / Wheel
ﬁ € 19.0 (20.0) 320.33
0.24 £ 0.5

Y [ 1Y t4
MW 15 dydnvaliazseazideavedgnas 1sunsy ASDN



34

A ] I A J = v v Y
- 159918 (Network) Lﬂu%ﬂﬂlﬂﬂﬂﬂl“ﬁﬂﬂ@]ﬂl!azgﬂﬁﬁ FALTAIAITNTUNUTUDINUTY

HAZENMIZTHINUTEN

MTO

Rubber Ltd | Rubber 0.0
Eem(zu) :
20+10
\WU‘B\

58.3+30

=

uTO Lhs
& Supplier ACME / Rim ‘0000%
£20(25)
52610
MTO 5,043
E Welders Inc./ Body 1g0%
€55.0 (80.0)
53200

—— Body-X/Body

MTS
2 Customer OEM/ Bicycle_A12
§902.48 'HI €260.0 (260.0) T
40:00 0.0:0.0
%m\‘ 120+
ATO 100.0%
Factory/Bleyels A2
@ézuuu(zﬁn 0) :
BEx1
- 40500 s
QTN Clle & CustomerA/Bicyele AT2|
N T €320.0 (320.0) -

TS 0gsas— " 00200
- Retailerine. [ Bicycle_A12 )
i -
" oo (320.0) :%_EQB &
00£0.0 10— TS
*+  CustomerB/Bicycle_A12
T £340.0 (340.0)
0.0£0.0

115.92

MW 16 1930018129 TrginunadalaeTsunsy ASDN

1.3 AUANIAYDIYAITOUAD

3 : o Y y 1
M9 1 drumsiudidoeya (Input) yareunovedli/sunsy ASDN

Yoyariuin A8
o A J A 4
ID savosgarauAameIzyonlsznoulussuunely
4 A
Label FOUDIPAIFDUAD
A a [ I A A 1 dy U v A
Product Type FoUDIHANAN MNNHAA Iasgarouaal T luiyaiens
Va9
Type 13 3&ﬂﬂﬂlﬂﬁﬁ;ﬂl%ﬂu@iﬂ 1l Engineering, Supplier, Warehouse,
Sale company, End customer, Distributor, Retail
2
Order Decoupling Point sUuuuMINan AL

- Make- to-Stock
- Assembly-to-Order
- Make-to-Order

- Engineering-to-Order



M351aN 1 (90)

35

Y o Y
YoayaHUVU

AOBLY

Price

Cost

Demand

Demand St. deviation

Working time

Production Thoughput time (TPT)

St. deviation of OLT

Order backlog
Shipping time
Engineer lead-time

Capacity

Maximum order fulfillment time

OTD

Holding cost rate

IMeAonie IFlumsmuiumsiiuyan
Aunuaoniize e lumsmulumsimuyan
ANV INMI A UML)
oA 9 a ¥ o1 a
ANTLBAVUNIATIUVBIANNADINMTTAUMA T
o [ 4 o [P=1
NuIndlavimsmauael

4 .
namlFlunIzuIUNIHAS

v Y
AUV UNIATTIUVDIIA TUNTZLIUMTNINUA

v HAq9d Y & a v d 4

Usznouae nanlsaungnMdsdumaunsenasy
a ~ a
waa, nanlumseonuuy, na1nlylunszuiumsnas
tazna lumsassudaas

~ 9)31; 1 Y & a ] o A a
naf 1dauagnMaIauMIUNTZNUTUHER

= [ 1
narlumsseudada
narlumsesnuuy
AMAINITHNANADIU
A Y v

sTezngIgangnage Ia
9 L= Y o
$ovazlumsasdudinunan

Y ' P v I A Y ] 1A
5@ﬂag"ll@\iﬂ']ﬁlﬁlfﬂ']ﬂcluﬂ'lﬁﬂﬂlﬂﬂﬁuﬂWﬂﬂwuﬁﬂ@]ﬂﬂ




M990 2 AIUMIHAAINA (Output) JAIFONABVDI 1151051 ASDN

36

NMILUANNA

AOBLEY

Supplier lead time

Internal lead time

Lead time to customer
Service

Average inventory in units
Average inventory in EUR
Inventory turn rate

Cycle Stock (CS)

9
52ezaIMITenesaIUTZNoUNIMNANINHIAN
sreznaduiuminiglugarouso

szezAg UM IIUNTENINTouaedum lian

F2AUNITUINS

a 1 I ] Qy
Wunaduaindsiuniiieyu

a { I 1 a
nadudundedumidetugls
oRsIMIHYUAUFUM

a v o A ' =< s X
ﬂ‘%mmﬁuﬂwmﬂmmmamuﬂ’mzmnmawa

Safety Stock (SS) PSnadumasnsaneniuilasaseainanu luuivenlu
unaanudesnsausaznar lumsvudadumvesns
AN

! ' ;4
. ! a Y [ a 1 &
Inbound inventory value uﬂamﬁumﬁummﬂmﬁmmzﬁawﬂ‘izuaumim%a

CS Outbound unadumandinundodmsumsdananaum lusen
da 'l
a F) [ d‘ o ] v
Safety Outbound unadumangaiennulasassainany luuiveulu

unaanudeansaumuaznar lumsvudaduaves
USuaanudeans

Outbound inventory value  YAAIUBIFUAIAIAGINNATEHINNTZVIUNMTAIHER

Capacity utilization sanaums l¥maemsnan
Throughput Dollar Days gasman 1591nmsnan

v k4
Inventory Dollar Days gaﬁuﬁ’mmaﬂmmazimﬁwanmsm%




Time

Time

37

[

Y
@151 Internal Lead Time 16182 310UUMIHAANMIMUIBUANANNY A1
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- ﬂ?gﬂ!!ﬁﬂ‘ﬂﬂ'ﬁﬂﬁﬁ o MTS:

Internal Lead Time = Shipping Time

- gduuumswan A ATO:

Internal Lead Time = Shipping Time + TPT

9 a
- M31uUMIHGa o MTO:

Internal Lead Time = Shipping Time + TPT + Supplier Lead Time

v a
- M31uuMIKGa fie ETO:

Internal Lead Time = Shipping Time + TPT + Supplier Lead Time + Engineer Lead
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@151 Lead Time to Customer He1az3UuDUNMINAANMIAIUIVLANAIAY AT
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= ﬂ?gﬂ!!ﬁﬂ’ﬂﬂ”ﬁﬂﬁﬁ Ao MTS:

Lead Time to Customer = Internal Lead Time + ((100 — OTD)/100) x Internal Lead

- $guuumswaa fie MTO, ATO, ETO:

Lead Time to Customer = Order Backlog + Internal Lead Time + ((100 — OTD)/100)

x Internal Lead Time
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Assign Demands
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Inventory Position =
Inventory Position - Demand

Inventory Position <R

Inventory Position =
Inventory Position + Q
Order = Order + 1

Inventory > Demands
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Backorder = Backorder + Demands — Inventory
Unsatisfied Potion Demands = Demands — Inventory

Inventory =0

Inventory = Inventory - Demands

Wait for
available for backorder > Unsatisfied Potion Demands

A

v

Available for backorder = Available for backorder -
Unsatisfied Demands

( END )
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Order = Order + 1
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Set Production Start
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Number of production = Number of production + 1
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Inventory Position RM = Inventory Position RM + Q
Order = Order + 1

Backorder = Backorder + Demands — Inventory
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Inventory = 0

Wait for
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