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The primary purpose of this thesis is to apply the Value Stream Mapping techniques to
analyze the efficiency of operations distributing entertainment media including tapes, CD, and
VCD. The study also offers ways to improve process time and the management of inventory of
the observed operation. The data are collected from a distribution center of a company in
Bangkok which is engaging in the production and distribution of products to customers in
Bangkok and other provinces.

The analysis of cumulative lead times using the Value Stream Mapping technique
indicates the lead times of 4 and 7 months associated with the Thai song tapes and the foreign
song tapes respectively, resulting in a considerable amount of standing inventories. This study
recommends the application of Vendor Managed Inventory (VMI) to manage the inventory with
the objective to quickly respond to the customer demands which will eventually lead to lower
product returns and reduced inventory levels.

The analysis of processing time reveals the following findings. Firstly, the distribution
process of the Repeated Orders can be improved by reducing the processing times for
products delivery and post-delivery-services. Secondly, the distribution process of the First
Orders can be improved in the areas including preparing products according to the marketing
plans, delivery preparation, and products delivery. Thirdly, for the handling of product returns,
the target for improvement would lie.in the activities to separate good-conditioned products from
damaged products. Finally, this study offers the process improvement by rearranging the

activities in the process to reduce processing time and eliminating non-value added activities.
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NNIWAUNARAUT (Product Development) Usznavsiag
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® MreenLUUNARIMIILATLITARNIINNIIAINTTH (Product Engineering
and Design)
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e n9lszunanandaTe (Order Processing)

N19LTN199NA1 (Customer Service)

® N1TUINNIUAINITANY (After-Sales Service)

® n135UANANAN (Product Take Back)
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10. Supply Chain Relationship Mapping Lﬂummﬁﬂﬁmmwmmm
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242 n5wmANA Value Stream Mapping tunseuawn1sngzaNe UM

a1nn1RansIiNANNIZaN lunNEmATlA Value Stream Mapping
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2. szymavinnunineliinadsylond enazlanndnfanssuiueanhl

A

PANNIINNITAATITIiARIAN 19N AN Tsu e lunsruaunIgeee  ng

ANTLNUANNN DL 9RanTY 3 22e TauA

1
a !

® NIANHWINUALIIANAMAN (Non-value adding, NVA)
o nisaiiuunliiuaAusiaNaily  (Necessary but
Non-value adding, NNVA)

®  NIFANHWIUAANNAIAN (Value adding, VA)

3. Nan3au4n Fedunauaasnanssunielunszuqunis v i udunan
FseAnannwmnan Ipsaziisnanssunisaniiuanulunssuiunig

aaniil 4 Uszinn Aa

® 15U (Operation, O)
® n13Aaausine (Transport, T)
® 1979931 (Inspection, |)

® n13sapREN NAAINNANEN (Delay, D)

4. NANTUNUULILTANGY $9NDNNI9AAINEITaN193ALEUNNNNTIUAIT
wansinanill
5. fiansnsdiniainauynedwsiesagnialfinnuailuaseuazerloay

Arud e ui sidniluaanlil

Tunsldmadia - Process’ Activity Mapping ‘asdiasldAnnin 5SW1IH @9
1sznausng BN luFeanInanssn (Why) tasivtinnfuiatesluianssuil (Who) 14
wraaiaazlsting (Which) nnfanssuiiilmg (Where) nnfanssuiiiilals (When)

wazynfanssNiasgls (How)
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Supply Value Overall Supply
Process Chain Production  Quality Demand Decision Physical Analysis  Supply Chain Chain
Activity ~ Response Variety Filter Amplification Point Structure Time Effectiveness Relationship
Wastes Mapping Matrix Funnel Mapping Mapping Analysis Mapping Profile Mapping Mapping
Over Production L M L M M H L
Waiting H H L M M H L
Transportation H L M M
Inappropriate Processing H M L L M L L M
Unnecessary Inventory M H M H M L M
Unnecessary Movement H L L H
Defects L H L H
a1 Hines uag Rich (1997)
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2. nAldA Supply Chain Response Matrix
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wazqn muiiluapndAngiacsdiuilaanszuaunisiva liiialse@nsn w  Bicheno
(1998) LL@TL@‘L&MWQW{WMW@QW]?%Lmﬁ?.:ﬁimﬂL‘Vlﬂﬁﬂ Value Analysis Time Profile

Ha X g o v
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Cost/Value Cost/Value
(8) (£)
C
A
Total Cost Total
Waste
(d)
Y b
Total Value
a
. Time
1 1 1 >
Raw Move and Press Move and Press Moveand Assemble Store
Materials Store Blanks Store Parts Store Pressed Finished
Purchase  Materials Blanks Pressed Parts Goods

Parts

519 2.7 malla Value Analysis Time Profile

VM7 Hines et al. (1998)
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Mapping, Supply Chain Response Matrix, Quality Filter Mapping, Demand
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1. Process Activity Mapping louiiananssnlunssuaunisfududiann
Supplier aantlu 33 Aanggu 55'\1Lwi@:ﬁ@mﬁmmmLﬂuﬂi:mmmﬂié’
Fan fanssun1sUfiAeIn. (Operation, O) AqnsINnNsLAARUEng
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Wdneau auunaRanssudnsqeiy wasluanaAun1vinauteinean
ANgatlanas luniidnensiiinluma MPM (Minutes Per Million)
39l I UN1725 U1 1987 TUN17ANRRI WA UAUE AT WA TINT
= 1 dl 1 v a Y dl A v a % 9
UNA  AnNn1sAnEINLINaanne NaRNa I NgaRan1sFLRUATEN
LAZAANNLANAANAIA TUAIRUAININN4AABNIIATINABLIATLNIN
AUAEN
Supply Chain Response Matrix an3iil 2.9 uapanantirazanlu
NTTUILNNTFUARANAIN Supplier NIERHLNUUALUAAIIANUNATEN 43
Fu uazunussLdnandaaaniullussunivan 98.7 Ju ddtiunan
TuAnusuRATaL (Response Time) Aungeyi@iAINIZataanannAad
FUAIPBTAUNA 141.7 41 AINLRUNINAZWILINNANENY89 Supplier
Inedsudn I inanuInng a1t Mantulunszuung sTAUAUAAY
o Aj dlo/ < o al dil Y @ 1 dﬁl a
palWUNARALMaNAUTgaNAN T IATIuII NI UI89N19LTUNS
AUAIAIARITR9LFENTLARIZUL Push TNHARAUAIRDNNIAINNNT
s % v b o a v :J/ [~3 o a v
WeNIAIAINEBIN13UBIgN AR RBA SN AN AL IF A AYA LAY
o a e‘d‘ U Zl/ dl o a
A1 UINI3ALATIZIN LN AL vn el fuilgefianssuiag

Wa1gnunguniunis kimaia Process Activity Mapping

EI’l'i’Nﬁ 2.2 Process Activity Mapping

Dist | Time S18lglels

# Step Flow Area People| § | 2| 2| S| o | Comments
(m.) [ (min) Sl&|= » |10

1 |Driver Takes Paperwork to Office | T Outside/Office 50 0.5 1 O|JT|I|[S|D

2 |Check Booked in/Issue Ticket | Office 10 1 1+ |O| TLLH|S|D Driver

3 [Driver to Vehicle T Office/Outside 50 0.5 1 O T. I'1S|D

4 |Open Back of Truck (0] Outside 1 1 l(}_ T|II1|]S|D

5 |Back on to Bay T Outside/Bay 30 1 1 (0] “’ | I'[S|D

6 [Waitfor Pump Truck D Bay 15 1 O|T|(1]S|D

7 |Unload Lorry T Splitting 25 1 1(+1) O[T | I |S|D

8 [Wait for Total Unloading D Splitting 20 2+1) |O|[T|1|S|D 10 Pallets

9 [Wait for Paperwork D Splitting 10 (1) OfT| I |S|D |Driver(Total30)

10 |Driver to Office for Paperwork T Outside/Office 20 0.5 1 O|T|1]|S|D

11 |Get Paperwork | Office 3 1+1) |O|T| I [S|D
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Dist

Time

218lglelz
# Step Flow Area People| § | 2| 2| S| o | Comments
(m.)| (min) Sl&|= @ o
12 |Delay to Start Splitting D Splitting 120 O|T|I|S|D
13 [Splitting 0] Splitting 50 2 O(T|I|S|D
14 |Move Pallet to Quantification T Quantification 20 1 1 OJT|!]|S|D| Pump Truck
15 [Delay to Quantification D Quantification 240 O|T|!I|S|D
16 |Quantify | Quantification 10 1 O|TfF|S|D
17 |Move to Lift & Load T Inspection/Lift 3 2 1 O|T|1]|S|D
18 [Move to WIP i3 Lift To WIP 5 0.3 O[T|1]|S|D
19 |Delay D Lift Top 5 O|T|I1|S|D
20 [Remove from Lift s Lift Top 2 2 1 O|T|1]|S|D
21 |Place in Storage Area p Floor 10 1 1 OfT|[I|S]|D
22 |Storage D Floor 2880 OfT|1|S|D
23 |Collect Production Order T To Office 28 15 1 O|JT|(!I]|S|D
24 |Pull Stock to Production Area T To Packing 10 2 1 OfT| ! [S|D]| Hand Pump
25 [Delay D Packing 15 O|T|I1|S|D Setup
26 |Load Machine & Cycle (0] Packing 2 0.1 1 O|T|!I|S|D
27 |Place in Tote T Packing 0.5 0.1 (1) O|T|!I|[S|D
28 |Wait for Batch D Packing 30 O|T|(1]|S|D
29 [Loan Conveyor T |Packing to Conveyor| 12 0.5 1 OfT|!I|[S|D
30 [Travel to Crane T To Crane 150 'S OfI|!I|S]|D
31 [Wait for Crane D Crane 5 O|T|I1|S|D
32 |Put into Main Store T Crane/Store 75 i 1 OfT|!I|[S|D
33 |Store D Store 15535.,64 OfT|!I|[S|D
Total 489.] 158,8 29
5 84.1
Operations 51.1 4 N
% Operation 322 |13.8%
MPM

.1 Hines Rich uae Esain (1999)
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Cumulative Inventory 98.7 Days Total :

141.7 Days

Over the Counter/International Business

= Travel

Pick Face & Convey Dispatch

Work-in-Progress Packaging
Receiving
>
40 3 Cumulative Lead
Time 43 Days
Supplier Lead Time Company
Operations

51191 2.9 Supply Chain Response Matrix NatiANEINITLUNIFLAUAIAN Supplier

M Hines, Rich uaz Esain (1999)
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60% —
Key
50% - B supplier
I Packer
40% —| [ ] Partsco
30% —
20% —
10% —
0% —
Internal Praduct Service
Scrap Defects Defects

gﬂﬁ 2.10 Quality Filter Mapping NstlAN=INsZLUAUNNIFLAUANANN Supplier

M Hines, Rich uaz Esain (1999)

4. Demand Amplification Mapping gﬂﬁl 211 wanaliudnLsEmi A
aru190lunsiiuslENaImaNFasN13AuAN 19N AN IF Anud 1A
TnagainidunsnnliniuaInsesnisaseaslndinssiudunsnnig
e wietnelaimudunanlsunuansesnisaseiudunav
UsannusmieaserisllalndiAe i

5. Decision Point Analysis 31#1 2.12 14 lun1sszyaaninldifnszuy Pull
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IluiduApspasluszuy  Aarsdnlalunumisaesqasindulad
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NARANNUINIUNN9RSTD (Pull) vizananuddLnUSiNasanda (Push)
nelszifunnugnsiaiteld Tuscazenn drqesndulaaduliliduld
Qldl a 3 a 1 dl 4
IFnaziniseenuuuLEuNIIAiiun1gged Value Streamlusiiialifls

Value Stream 75l
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Key

O Forecast

B Sales

O Purchased required

O Purchased actual

Units

gﬂ‘?‘i 2.11 Demand Amplification Mapping NTeAN=INTZLIKN13FLAUAIAN Supplier

#i11 Hines, Rich Wae Esain (1999)

Factory Stores
National Regional
Suppliers Purchased Work in Einished Distribution Distribution
Goods Progress Goods Centre Centre

S===-N gl

Make and Ship to Local Stock

The
Pull

Make and Ship-to National Stock
Assemble to Order

Make to Order

Purchase and make to Order

Key : @) Supply Stream Decision Point
—®» Forecast Driven

<¢—— Customer Driven

51l91 2.12 Decision Point Analysis NIRUANHINIZLIUNIFUAWAIAIN Supplier

W1 Hines Rich uag Esain (1999)
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a dII/LQJ { ¥

AUAN

v 1 a I's d‘ [~1 1
snananndesullssTamilun1sdaedimsziianineh Lﬂu‘ﬂ%ﬁl@ﬂ

v a 2 . [ % 2’/ 1Y 1 -13’ vl
NITUIUNITIUAUAIANN  Supplier ummnummw@g@mmﬂﬂummmmm

o a & o ax = o )
Partsco LW@‘?Z@NLLWJW]’WN?]@LﬂEI']ﬂ‘LI"Jﬁﬂ'Wﬁ‘VleL‘gﬂuﬂWiﬂ?ﬂﬂg‘ﬂﬂﬁ‘a‘ﬁﬂﬁ]%ﬂ??@ﬁﬂE;J]

! 1 ¥ ¥ v !
neadamndie U7 2.13 wansduneunisdiulanszuaunisia 5 duneu d9lsng

|
AZLALIAAIY
™Ship to Stock ™Milk Round ™RM Kanban
™MRM’s ™ ™ ™
Barcodes Increased Supplier
NOwW (—{ ™ — F— — VISION
EDI ™Lead Time Delivery Process B
™Self Cert
' Reduction Frequency Improvement
1 2 3 4 5
Stage '
Awareness Enabled Co-Ordinated Pulled Integrated
Stage Stage Stage Stage Stage

v
o

51" 2.13 Tumaun1sliuilansruaunisiu@nAnann Supplier

741 Hines Rich ua% Esain (1999)

Awareness Stage ﬂ?:ﬂfm_lﬁ’wmiﬁmr}%\nwuﬁugmﬁ Partsco Loy
Supplier R 2 drsansnsadiaiiemnseInsegnAnlalae R
HRAINIR AR Ry B I SNUARATRAE A1 AR NG YU A WA AU Y
fuussqinieanty TpEnsRAReIZLL EDI WazWRILINISLITRINAR
Aot (Self Certification) NN l¥aN19naRaLazA ldael1N19m994
ABULTHIUAZANININYBIRUATIAY

Enabled Stage “(Atndastuaiuatuisnlunisin&uddnlify
nnsfnnSlaaliundudniedduddnausoaunududdn 6
Mlnannanas

Co-Ordinated Stage naqdasiun1inA N lUN1sand9a09

o

Supplier tneldg1luuun199ndezanan Milk-Round aniANnangen

! v
a I o

wewiluynduaiizenndniiu Taald Supplier anunsafuidasyananu

FaInNsnesgnAlasas
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4. Pulled Stage n3idanladayanaNfiain19189gnAeee Partsco 1N
iU Supplier azn Wszuunanedluszuy Pull laalgdszuy Kanban Pull

5. Integrated Stage nzafasiuuwInigluauianlunisnisliulyanan
o a v o 1Y = [~3 a v a dl
W1 anduAaspdsauLnuazlisaslnisifiudusien ilaeiinnnde

oA nFeInNisuesgnAdniu Supplier
d‘ % o v a 13 .
wai laarnnisUiutlaanssuaunissuduaAian Supplier

dl dl Var o o a ?:/ ?:/

AINANIWN 2.3 UAMNKAT IAFuAINN19LFuLlaan1sanilinanum T unea i

Z’/ dl 1% J % =3 A o/ o‘lﬂldél % 1 QI [ 0%

5 dunauinlinanald azdiuinduaansnaaulunndnn  unisinszAunis i
1IN19iHeINIAINaIN1I0aA8RINABAIIINASLE 1a1NanaY STALAWAIAIAAIAN
avvinliFuulunsinineaudntenanasas s funuiainisodssudnals
Mennauandlugiln 214 Ssinstszansisnisliulsanisaniivanuliinseuag
yniladaunauwinlangeavdelas udnsuus NN INTIWVngL AziuIINITLa

nsflfulpeudatiaiaedselamllinums Supplier uaz Partsco tluaeingsnn

A1919% 2.3 tanliannisiiulssnssuaunisiudusiain Supplier

Stages 1 2 3 4 5
Awareness Enabled = Co-Ordinated Pulled Integrated
Stage Stage Stage Stage Stage
Service Level % 96.5 97 NG 98 100
Lead Time (W/Days) 34 20 15 10.3 3
Inventory (W/Days) 77 46 34 20.6 5
Quality of Product (ppm) 2,500 2,000 1,500 1,000 100
Delivery (ppm) 50,000 20,000 10,000 10,000 1,000
Inventory Saving % 1.41 3.31 4.05 6.13 7.56
Service Level Saving 2.1 4.21 6.32 8.42 16.83
Expediting Saving % 0.01 0.02 0.02 0.02 0.05
Customer Returns Saving % 0.20 0.24 0.25 0.27 0.53
Obsolete Stock Saving % 0.10 0.20 0.30 0.46 0.56
Total Cost Saving Index % 3.83 7.98 10.94 15.3 25.53
Equivalent Cost Saving (M) 8.85 18.43 25.27 35.35 58.97

.1 Hines Rich uas Esain (1999)
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747 Hines Rich uas Esain (1999)

3. nisusuilgenssuaunisviaulaaldnisiiasizvinaginaila Value

Analysis Time Profile

n1915uU13ansT LU ﬂ@fﬁﬁﬂﬂﬂ@maﬁuﬂiiMﬂﬂimﬁmmﬂuﬁﬁLmuﬂ
Ime Butterworth (2001) ﬁuﬁﬂ@:‘imﬁ@ﬂ'wmnLﬁmﬂuummﬂumiﬂ%ﬂ@q
nsvUaunsnIvanadudsely asaniinnsiimeda Value Analysis Time Profile
Al lunsiimeziinanss LL@&IudqquQﬂﬁiﬂﬁ*uﬂa;qﬁmﬁmﬁulﬁﬁmiﬁGﬁﬂm'ﬁ
Kaikaku 84 Bicheno (2001) T8l#Annamung 1491 Kaikaku Ae nailasmusaslurig

#ule (Instant Revolution)
aal d’ v [ 3 [ o
Qﬁﬂ’)ﬁ'LL@&'ﬁN@‘ViZﬁ)Wﬂﬂﬂqiﬂﬁ'ﬂﬂg‘\?nﬁ‘ﬁﬂﬂuﬂ'ﬁ“i/m\mu

n1stiuilgenszuaunisiFuainnisldimatin Process Activity Mapping
ApziduaauNIIIUNLszNaUA N UTRNALAINAUTLENSWAN AaUNTEI
o o

! v
dedusnuaniadaeanliliigndn an9nei 2.4 agUnnsiianzidunauniamnauing

WEINLEZTNAN (W17) 228N (HAT) LATA1UILASIlUNNTANNREARNA LT WLqN
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TuduaauN19ANIRINUNAANITNNNNAUATINAN 16 TANIIN  LAZATUIUATIN

v v
v v A Yy A o a

UHRFIAUANNMIAU 129 ASTenai leaa Wisiuanlse@nsninnig luaaaaduanlu
A3TLNUNTNARL lLANaLAZRN9A N A ARA N INARI  A1nn19ALAIEIRNaNN
il lungzUuNIIIUNLGY Fasay 97 s ldlunisdaiu fanay 2.2

4 o o 4 D ma s 4 o
Wunami@sllflunissansy wanlunisinnuiiinauadinesdaesy 0.2 Gy

%4 1 o Y = o o
VL@@EI’]\‘I“H@L@u'}’]lﬁl‘ﬂﬂﬂﬂ’]ﬁ‘ﬂ?‘]_lﬂi;ﬂﬂﬁ‘%‘i.l’)uﬂ’]ﬁ“l’]’]\‘]”lu

A15797 2.4 dayansiianzinanssuaaeLnaila Process Activity Mapping

Flow (Steps) Distance(m) Duration (min) Touches
Operation VA 16 9 84 29
Transport 33 1856 93 67
Inspection 6 3 23 6
7 0 534 27
6 0 23,746 0

68 1868 24,480 129

TURAUAANININNTILAIIZIIAE Value Analysis Time Profile n13aAANN

goyilanasazitansninlu 3 yuued

1. @mﬁuﬂqummLLmu@umeﬂmmmmmﬂum:mumiﬁwm

2. ansuuadlaanisannanssuit ldiiaamuen

q

¥

3. ansunumNastaanisansuuluAanIsu N BluINUAYE iUy

aAalf

ANgiN 2.15 uaAs Value Analysis Time Profile 1a9nstindnunlagioaii
lilunsaniiunnsisiunnn 408 dqlae Tudupaunisdssnan@udouilsznatsas
X dy @ o o d 4 e s n
nanssundauilufanssuinAmAt Aansoanluyunesnassdnnidananssuily
WnansAteanllavansiunuadls 33 wuill visefatar 8 AnEUUITINA 3.91

Uoud Tnasuudoannsnansuyuasls 38,000 Uaussall
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5.0

40 —

< 3.91 Total
3.5 1~ <3.58 VA
3.0 408 hrs

25

1.5 —

1.0 | — Cum. Cost Total
"""""""""""" Cum. Cost Value Added

05—

50 100 150 200 250 300 350 400

Time (hours)

5% 2.15 Value Analysis Time Profile 289n791/5u1g9RanssuiEnusn

a7 Butterworth (2001)

= ] v o aa o X A = @ o
nisAnmsiant RN slFutgenszuaunislunuilinunnensnizan
Ben9n Kaikaku dnldlpesidiunnisanifsannduiinindiuazaniaanunisuas

AN 1UNAMARBIHA 2 TU NITARUNNTLIZNAUAAE NFARTELATARTLIL

¥ 1 v
= @

dil dl o | 1% A o a ! 1 Y o dgj dl Qy ] dl
wuninulua afenundniugudoutes i lnddununlseneududon  wlasw
o dl o dl ! dl ¥ =] o o v =l
wilaannsdnnnasesdnsiiaannisaudenazinaaudinaas Hnniinaudusn il
pndnuiylunnaeaeunul N - ulasunisussqiiuvie REunuindulilany
Nm3gIu wansiudgenliialinanlunuidszneududiuanasiesas 60 Hiad
anuanunlsranetsnantiipgRusndgniidreanty desudnnunldldnda 40
MITINAT  NINAINITNINULETDENANAY 5 Falnasadilani FuiduAIAg
pAIARAININNINFetaz 30 U7 2.16 uand Value Analysis Time Profile M83aIN¥1
n315ulpalneds Kaikaku WU MNs0aREWUNAILS 23 null viseanasiat

az 6 InesanudnannInansiunuasls 50,000 Uaussell
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5.0
45 —
4.0 < 3.68 Total
35 |- <3.55 VA
254 hrs
3.0
25 —
20 —
Cum. Cost Total
"""""""""""" Cum. Cost Value Added
05
I | | | l l l l

50 100 150 200 250 300 350 400

Time (hours)

g1l 2.16 Value Analysis Time Profile Wdsi/111/35Aanssusaeis Kaikaku

.7 Butterworth (2001)

4. mﬁ.lé'uﬂganizuqumsﬁwnuwmu?ﬁ’wﬂ"mvﬂszudwmﬁfﬂ2133'

Business Process Reengineering

a o K ALJ & o o Q; a .
UsEmunsiAnenliieInistiunlaeunssiounimiegsia (Business

. . o 3 lﬂl QI a a
Process Reengineering) 81k lun19tlsuilgansyuaunisniesivaival ss@ngnn

¥ o Y a % 1 1 e 4 1

ansuu UsulpnmuninuaznislitsnisgnAn aeuauessianisuaedulingngme
159 WAZANNAIDANUUANINNIUENEANARS AT ANINeIUBeLTEM lunstlAnm
FeBENnoUNANTeENATTUANTRIANT TN HAU 3,800 AwlunniATatie
saulan-flsenu 27 Tasewly 7-1sswne aaadnsisasissaudsznauson gilnsnd
lalasan iy Naf Tu wewas amapsuan Wuwsu atlnsniscuuenang uazuas

AT any NARN LININNARIUN89 LAz HantszmnA
TAF9AFINYBNUALN AN 5L A RN 72 191N77

aananinnisuasiuraslanluidaqiu uiEnasdndulanazdfunlan

ATTUIUNIININU IAEFIANNINIUTLIN AR TIAda L LAUN TWLFENT 22 waun a7n
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=

o o Ao o A = -1
uu@zimLLNuﬂ‘Vlmmmﬂﬁiﬂ?mﬂ@ﬂumzuquﬂw 3 UWHNUNAR LUNUNAATR

(Purchasing) WHWNFUAWAN (Receiving) uazuuuniTyd (Accounts Payable, A/P)

£3 1

o A . v a o A [ dg/ o a dll

1. ukundmTe (Purchasing) AuFuRaTeLndnae dgeilnlalndn e
v

1nadn9e B TuAUAIAIARY saniansdamIAUNNsLingeinmn  dan

Wi LazALiiunIg (Maintenance Repair and Operating Supplies,

MRO) faznseyiniiuununi Selassa¥dsznaudoaddnnisinia

1 K

o o zilj o dy A ¥
NUNITUARTR 2 AU LASEINIT 1 AW N12AAARFADLNYAAINS 15 AU

a

A
=

= A Qg/ ] o a o !
Lﬂ?ﬂfyﬂ?‘ﬂﬂ?:i&l'}m 3,000 TUAdU wazN19IAHRNNIAATA ludIUag

MRO Hiafin 6 Auiviseinysiall

3
N9YUIUNNINATEAUAIAIAAY (Inventory Purchasing) AuANA4

o ¥

ARINREIN1TN IHans= 1L Honeywell Manufacturing System (HMS)

r '
= 1 o

=2 o dg’ ¥ o qI/ d” v a ¥
TIULLUTNIUAGTRVRIGNAT NINENTLANASTE UAZTZALAUAN
Uaansie (Safety Stock) FunmAINFeaINIsazgninHaanynidi

Tsunsudldlun12dntana PC-Based Software TNNUIANAU HMS
TpeluuFazipanuarinIs9AdaaanIaas 250 Purchase Orders (P/Os)

1 £

ayafiaurdsresidsaaduanasndsazgnifiuuentdly Card File 4o
A
7

e

1
1%

anALlsznasfas SuNd9da P/O Number 9101 U3N10L MU UAUAN

o

nay

) w22

(% '
1% o % o g

luuAazATNNEN1TaaNAN49Te  WiNIUdRTaas lFsUNI15e

¥
o K

=< 3 a v | 2 D Na o
uVlﬂm@Nﬂ@?qﬂﬂq?@uﬂqIMN sﬁﬂﬂl@&lﬂ@L‘Vi@quﬂ@:ﬁﬂﬂuucﬂﬂiuiﬂ?uﬂ?m@ﬂ

k1l

N

SBhe =2

a (P/O Program) Wazuasanny A3LauAILAa Program P/O fiazmana

v
AAUAUANDNATY 92UL HMS azgiaeseanunissudusiazdesa il

°

1
= [ o

o a v dd‘d a a dp 1 k%3 o A
UHUNILALAN - TUnIUNHANNEANAIAN AT VIUHINERANALANRNT

o]

- Iy = A o Y X A
WNANTNITANAUANRSTEANUTZNALAIUINLAZLREALNINL WHIE NUN

Py
v a Y

FUAUAT P/O 918n19 UTHNUNATTe was IRNANIIANAL Azgndandy

1
o o o

= o X o X s o & A L
NURUNAATE LHKNAATanaznINTaanA1dsTanus ta FIRENIRG

X 1@ o % N T4 4 = X
galydfazgnindiseuy HMS anAse  @NnNIsuaunIaieuuainaan

a

1lsvann 25-30 AfIsaLAAL
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WEUNFUAWAY (Receiving) FuRimzevludaueinsfu@uAatinsian
deanlilaseny eduannnisdete AuAAUAINgNA Taannsauas
HIUN990LIINN AT The United Parcel Service (UPS) ufiazduiinag
A9RUATTRL 50 ﬁ%\ﬁmﬂLﬂumﬂummqmmmﬂ 20 A%s BN 30 AXY
dunisaugdalng UPS Taseaireluiaunilsznausag wilnausugauan 2
AL LAZNENOREUTD 1 AR ANFURATELTRINIINLAS SURWATUAS
Fan MRO 1iuingannsdudiAsadsadluszuy HMS msaauaziiy

RMUIUFUAIAIARININIEL NFzaNedan lUANUNWNTISEINIS

NI2UAUN3TLALAT (Receiving of Merchandise) 3181198 UAN
NAvGeargndsandaniu Packing Slip NuaAIIIENIIRUANARRILAY
Usnans lantineiduiuauduaaaziinistiuindayaasluseuy
HMS 1#iea319971897un1950  ludusiannasinseanianansseNIunig
fugudiewseumauiu PO wazndsanniufiazgnadssialifiunun
AP ludauae Packing Slip azgnasliiunun AP luduipeaiuninig
v a $ dl o =l o U dg/ ¥ = v a v A
SugudiwernNBeumeuiuluwdeniisesduneg  ntinsfuAuAnAY

'
a - A v

AINQNAT  UEUNTLAUAINTUENNNTBNTIENUNT LEN9gnAT  Tusne

nsduAuaziBuImAY wazdsdayamianitllIdunwntind wnunmou

ANNITUAR WHUNLEFNIIFUINALA

NITLIUNNIATIREUAN (Inspection of Merchandise) AzNIVAd
anFuauAuaanaly 2 du ma‘mq%@mzv‘imﬂjm%@mmmﬂumLwi
QLN IMIRALA L TULNIENN I AmadeLlugLTadAaLEe
n1g memmgmmmauﬁmwﬁ'ﬁwum NANIEATINAENTBNAS b

wwuresuuarazgndsie WLKUNALANATUIN N

ununtTud (AP Department) iiludaunilenasununiiny@iald Suiia

o d” dlsz o a v v ail/
gaulun13919eul  1endnsnsadniiunislsznausan lundanil
(Invoices) luigFarnauda (Freight Bills) American Express Al
FTUININUIENNY  TauFaziAauNszinns 6,000 D9 7,000 g H

NUNIIUTNAY 6 AL
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- o y & .
nszuauNITAuNITTesluwdeuil (General Invoice
Processing) Wiun A/P @:15}’%L@ﬂm@mwmmmmmﬁmﬂ LUUNAR
e UFEmatsnsngllna aueu lud Tuusazdull PO Wunlsyanmu
100-150 T 91891UN195UAWAT 200 AFS wazluudenil 200 Tu nsviou
nsEnaINnaunIsds@aly P/O azgninnIATIAReLAIINGNGeY AY
L & - A . = o o .
andsmeuay luudaninlifuazgniunnaeszien Waeseeunisiy
N S . v Fa Yodoa %
AuANNINATAnIIRIae Uiy P/O warluudsniianafanile deyans
[~3 azd‘ o a =) dl a d? 1 v a
wnaazgAUldnuNUNTE 1 U dywnistwduglassalunisdudy

AN LAY ANNEANANATa9lLLEFA axldnanies 15 winlunisus L

dauuzialuniatfinlsenszuounisiidiueg Wong waz Li Miauauuzly 2

=he

ada o
8 p9
n1915u1/panseuaunIslntuuIAnIE UL |

1< 1

dl | :J/ = ¥ o o
AMNITUUMINaE AU LALNAY 3 dnaskfianansunnuasduantuliu

u

i
k74 o

Tneanizlunaun AP Mngadestiulundsuil lu P/O 91891140195 URUAN 111su

v
[ = o 1

AegusanlnentineuiaziInFaLWeun Ny anvisudiauanadaudauean

I 2

¥ =2 1 dl o a '8 a o
ald| ﬂ@ﬁﬁ]@@ﬂhﬂ@L’ﬂ@NIﬂQﬂU?%UUﬂ@N‘W’JLm@? gﬂ‘V\ 2.17 WAANNIEUIUNITNINY

i(

e

=b.
e®_

Y o

TeymAnulunsz1oun19919U89%9. 3 wNUNANNI09ey 1HAH

1. 1981 (Time) Tulun A/P wiavduanildd tuavinealiilszanog 40 99
a9 Lﬁlﬂﬁuﬁﬂ%ﬂsﬂm@ﬂmiﬁi’]ﬂ Tuunsnanifiesidisn naenmedilane
T lunsufitloymnienansfilsinsaiiy

2. §umU (Cost) Fasiay 20 gaadalierineuluuaLn AP gnld U lunnsud
ﬂmmmnmﬁimmﬁu favldniamnsaiultunsinsdnyiniging

3. 9UeNanT (Paper) aTAeuinIsaiaenansay 6,000-7,000 e

4. ANDNABY (Accuracy) lananssne)siadliiunismsaaeuatiteenidy

M v -dl = o a =K v
1341@Lumfmnmmﬂmmmmwmm@;mw%m 33
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Purchase Data ) P/O
Purchasing
i Department
Vendor
A/P Department
A —
(Manual Matching)
Packing Slip
Goods k
Receiving
—P Receiving Report
Department
Invoice
Payment

5191 2.17 NIzUIUNITV N NIDILKUNARTE AP uazFUAUAN 1e3svul | Mifluag)

a1 Wong ez Li (1998)

o tdl' dl 1 ¥ % =® ¥ o

nnsdfudgenszuaunisiveazussmadaymnnataundnesiu aslivanig
WALNIZULAANNTeNAN78A 1R  (Automatic Vouchering System) lagiszuvuil

o Y o % o a dl | 1 dl = qlxdal a 1% o dal
aunsnnulaiulaseaienismemannilues Weln19dsmedudn wuundne
ava¥eludatedianingfia (Electronic P/O) WHaln135UAUALELNTLAUANAZR5a
189 UN13FUALA1LAAINIRA (Electronic Receipt) itlsunsngnunsouenuezlusy
auAnuazduguniulu PO 18 wasaniuldsunsuazaieluiuRuuazunun AP
aveanludiszutiaenyn Aunaieuai lllunszuaudugenansluunmn AP

'
o o P

fiazgnnan nszununsilsussludtuanslugiin 2.18
wasnsdiudsenszusumsatansnszylaminladunisuiladesialiiy

1. 1987 (Time) FYULAINIINAANIITNINNIUIBUHUN AP a9 AD
A1N908ATITHUSNUASTIAIN 4,000-5,000 Falaeaslingnaze Wag
anldfasiinisdugianans uaziani il lunsEnmiuunundnte

Y % Adl % ndl 1 o 1 o
LAZTUAUATLNE LLﬂﬂﬂJﬁ']L‘ﬂﬂ@’]?VliN ATNNUIATAARILTUNL



Purchase Data

Vendor Auto Vouchering
A System VOUCher AP
(Electronic Matching) Pepartment
Goods Receiving Electronic Receipt
Department
Payment
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. Electronic P/O
Purchasing

Department

] ¥
gﬂﬁ 2.18 NTLUIUNIINWIUTELU | YAILNUNAATE AP UAZFLAUAT M@\m’]?ﬂ?‘]_lﬂﬁ;\‘i

787 Wong kae Li (1998)

gy (Cost) Anldanelunsldinsdniiazanaaiiosarnaaildlunig
b £ i// £% o [~ v dl Y

witlymdesas sauissunulunisdniivenansazanadsosiiae lisas

Ansiiuenatsiiunszane i luusazununansaly

uengdns (Paper) A&7 P/O lusneaiun1ssududn wazluudanil

azgninanean bl nsztnunisaliunisdnuenasanasdatas 75

AINNRNARY (Accuracy) Hiesanmeniinmesainegudeyaienansiu

4 o o

¥ dl dl L% =2 %
HIAMNTBHANEYNABN @mmmaﬁm\‘numgﬂmmmLﬂmﬂm: 100 L@n&ng

a

dl 1 o 1 o %4 o v
nlarnsndugivldazgnieneeninudniuis

AN (Morale) AN eT il ulaUn “AP AzHIANAWTLAILAT

ANENENNATULENANTAATREIAY

nsufuilpanszuaunisinauaAnssuL Il

'
o ¥

anszuuiluegludsmeduinlfunlnenseainszuy HMS WA visains

413 Tner'lu P/O Anvinlasninauuaundnaa g1 2.19 LaAINIZLAUNITTRTZ LT

¥
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HMS Inventory Requests

Purchasing P/O
1 Department —p Vendor

& Other Inventory Requests

(Manual Preparation)

Goods

Receiving

Department

al o o till o a % dl 3| 1
E‘]J‘VI 2.19 NTLUIUNIINWNIUABRNLLNUNAATA LLAZTLALAT UBANTEUU | ‘V]Lﬂu‘ﬂ%

31 Wong Wae Li (1998)
dl 3 21/ Y o dgl
oy iy lunaziaun 19199979 3 ununaansnsey lFAsl

1. 1981 (Time) Talugussenuilszanns 60 dqlussatnanldlillunismse s

a

wnans il P/O saunisdstiaidosilszinns 2-8 duvsaninndntiuauaeg

£
=

YUT18N19N 9T
2. Funu (Cost) FAunulunisaiunisamdsdausasaivlszunn 25

=
WizeIny

3. 49uenans (Paper) usaziaudly P/O 7198u 250 Tuuaziisuyuluay

0.5 wiseny waziEuadlusesunisiudusazgnianllundas 800

v '

lusameuTedsiuunaesas 180 wisagy warldnfavisau 3,500 Tulyl
TuszuuAuAIAIARS
4. ANNGNARY (Accuracy) eynnAndianaIaluns9anIsenanstang

IS 1
lag]

nsdiutlanszununisiduey  1Alnsinenszuy EDI (Electronic Data
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Activity Activity

No. Activity Type Description No. Activity Type Description

1 Move Goods arrive from supplier 23 Decision Does all information match ?

2 Operation Carrier consignment note signed 24 Operation Query

3 Operation Duplicate copy 25 Operation Print out Gl notes

4 Waiting Parcel queue before unpacking 26 Waiting Batch to be completed

5 Move Move parcel to work area 27 Waiting Advice notes are kept 5 days in
the office

6 Operation Unpack 28 Move Accounting collect advice note

7 Operation Find advice note 29 Operation Record location on Gl note

8 Operation Check advice note 30 Operation Green Gl note to procurement

9 Decision Is quantity roughly correct ? 31 Move Blue Gl notes go with goods

10 Operation Check on scale 32 Decision Is inspection required ?

" Operation Stamp advice note 33 Move Put trays into VQ storage

12 Operation Record location on advice note 34 Operation Write new location on GI notes

13 Move Empty trays come back from module 35 Move Blue Gl notes into VQ file

14 Operation Put components in tray 36 Waiting Wait for inspection

15 Operation Write C150 37 Operation Inspection

16 Operation Put C150 intray 38 Move Blue Gl notes with goods

17 Waiting Fill the trolley 39 Decision Pass ?

18 Move Move trolley to waiting area 40 Operation Non-conformance procedure

19 Waiting Trolley wait for Gl note 41 Move Trays go into blue storage racks

20 Move Advice note taken to office 42 Waiting wait for module collection

21 Waiting Waiting for book-in 43 Move Goods are taken to module+blue
Gl note+C150

22 Operation Raise Gl note

a1 Gunasekaran, Marri uag Menci (1999)



53

Blank Order
COPICS
System i
Green
Stock on A
Gl Note
Hand
Advice Advice Ble Gl Blue GI Blue GI
note
. note Raise Gl Note Note Note Y
Supplier »( Check notes > Storage | Modules H
€150 / Ve Racks >
Card . 150 C150 c150
vice
Card - vQ Card Card

Carrier note ~| Storage
Consignment —» \ C150

note Account Card
Carrier
Consignment
Duplicate

519 2.21 nsluazesdayadudidn

#.7 Gunasekaran, Marri uas Menci (1999)
tfaqgnyilinnilanilunisanduaunigluaasduan

1. (19871149 e NAARNANT NG AN et LranLaun

= o v a 2 -dl 1=
2. HszuunieawiangTupasauAn s
3. nensgiiuLaedenansn A inaANELL AaenszA e Rauesnanans

aAa v a % v d. QI v a ¥ o O

4. nrsinanssulunszuounisiuduAdann aazhliinsziuduinlasndiesin
IHNAUAIASAAINN

o o 4 o o o
n13dngdan ldanaane iesunainnisinsiedesnsluszuy Gl N1lia
ATFIELEELELI I

I
=

HANHANAIA LN1INULAIINFIBINITNE

© N o o

'
%

ANNAANAIAAIUANANT LHuAINRANANATUNI78aN Advice Note ANAdTa

NINNNLRNATHA

En1sUsutlsenisanidusiunigluaaIdua

¥
nsudtlymdmiunstifnEniaztinuuiau@a JIT (Just in Time) uag

TQM (Total Quality Management) nsnldineuuapanudn JIT azdqediuilganis



54

Tarasiag liidaauaisu i ldseaududnlaandegnindneanty suisaiunsn
ARTLALAUAIAIAAILAZIIAIENIAY  WAZAITUILUIANAA TQM N1 ldasn i
o o Ay i o @) v a v ° 3
A1170n79a U IH A Nauaanldannnszusun1ssuduAn  waznalifnanly

¥ ! v
nNszuauNslAEPINIANIMNNTANTY §U7 2.25 ULanIn9iIuuIANAnATY 2 il

~“  Reduction in N

% Lead Time N
¥ Inventory and N
. Through-Put time N

Demand Pull Long-Term Commitment
Minimal Economic Quantity Improving _War on Waste
Re_duce V_\/IP. _ Warehousing Continuous Improvement
Supgller Re_llablllty Operations ‘ TQC o
Preventive Maintenance Continuous Training
Eliminate Buffers Ergonomics

X On-time Delivery 7
N Improved Effectiveness and ’
N Improved Quality 7

5191 2.22 uuaprnAAN I lunsL5 AR RWAY

.1 Gunasekaran, Marri 4ag Menci (1999)

a 1% k4

n1sUfuilaenasaiinaulunszuaunisiuduadnariansandiud el

©

1
[ =

univauAmgLnsallinuas@udnszudienisngn . aalAnaninwlunisiulegan

9
1

A FUAINNIINAITNNANTTN IUNTELINNNG ﬁ@ﬂ??&lﬂ’]ﬂmzﬁﬂﬁﬂ‘ﬂ@ﬂ hAaSN1T

Do A =)

= a & @ A v o :J/ a di ==K a dl 1 AI '
UNENAUAD Lﬂuﬂ@ﬂﬁ‘?lm@ﬂﬂﬁuuﬂ@ﬂﬁ‘m'ﬂu"]@\?LLWUQZLﬂHﬂ@ﬂ@?NWiML‘WN@QA@W

AyATIUNAAZYNANAUNNINAINY GI (Gl Office) NM3ULIAENUY GI 88N

e

4

elandnansznuseuuun Gl ianualunisiiuunduduazdeyadudinielu
AMFLRATeL A5nnsudilyuiiessiuhanisaan Gl Note lHiunnuNuntiaeaeg
Gl aundinsdivipazigiadu fanssunieluade@uAvasnisdiudgansyuau

AN9LALEA9 1A 2.6



55

a a o a v S 1% o o
M990 2.6 ﬂ"]ﬂﬁ‘ﬁ‘&l‘ll@\ﬁﬂ’]ﬁ‘ﬁﬁLuuﬂ’]uﬂWﬂluﬁ@\‘i’&uﬁ’]ﬂ@\‘m’]ﬁ‘ﬂ?‘]_I‘]Jﬁq\‘i

Activity Activity

No. Activity Type Description No. Activity Type Description

1 Move Goods arrive from supplier 16 Waiting Advice notes are kept 5 days

2 Operation Carrier consignment note signed in the office

3 Operation Duplicate copy 17 Move Accounting collect advice note

4 Waiting Parcel queue before unpacking 18 Operation Put components in tray

5 Move Move parcel to work area 19 Operation Print out Gl notes

6 Operation Unpack 20 Move Gl notes go with goods

7 Operation Find advice note 21 Waiting Wait for batch to complete

8 Operation Check advice note 22 Decision Is inspection required ?

9 Decision Is quantity roughly correct ? 23 Move Put trays into VQ storage

10 Operation Check on scale 24 Waiting Wait for inspection

11 Operation Stamp advice note 25 Operation Inspection

12 Operation Raise Gl note 26 Decision Pass ?

13 Decision Does all information match ? 27 Operation Non-conformance procedure

14 Operation Query 28 Move Trays go into blue storage racks

15 Move Empty trays come back from 29 Waiting wait for module collection
module and write C150 30 Move Goods are taken to module

i1 Gunasekaran, Marri yag Menci (1999)
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Non Value-Adding 67.44 60
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. NITANERUAN NITAE AP A
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VA 65 3.11 109 1.03 1004 1.44
NVA 1767 84.60 10247 97.39 68788 98.34
NNVA 257 12.29 166 1.58 160 0.23
794 2089 100.00 10522 100.00 69952 100.00
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wanslugiln 4.2 FsAuAudavilszinnaziinantiiuazinannauiiag lussuuaauuuen

sinefiull vinTianunsnseyaansiasinnisfulgsiunaiuazssAuauAnmendsld

days Cumulative Inventory 131.5 days

Total 173.5 days
A

35 = — Delivery Products
: : Prepare Shipment
Prepare Products for Order

121
Receive and Store
7 Manage Returned ltem
»  days
40 2 . .
Cumulative Lead Time 42 days
g‘ﬂﬁ 4.1 Supply Chain Response Matrix 989N3¥UIUNNTNITANERUANNLINAg e
Cumulative Inventory 222.5 days
days  Cumulative fnventory y Total 264.5 days
A
35 — Delivery Products
: Prepare Shipment
Prepare Products for Order
212
Receive and Store
7 Manage Returned Item
»  days
40 2

Cumulative Lead Time 42 days

gﬂﬁ 4.2 Supply Chain Response Matrix PAINTTUIUNNTNIZANLAUAUNLINASANS
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I8N (0.83) (95.77) (1.83) |[(100.00)
5 UIN
FSHIN, - _
Saeay

A1599 5.6 1987 TUNNTAELINUANNIZAUATIAINANITNUBINANITNAANIITRUANAY 1hal

uUIe W.A. 2546

5 dgziannng nan lunsa v usaiian (W)
Uszinngnen . gl
AUAN VA NVA NNVA 79N
. et 1004 68788 160 69952
INTUANG S
. ) INUANY (1.44) (98.34) (0.23) |(100.00)
AN T16
W
AN, - -
IRUAT
3 U
I05UAN -
IR L. 5
Tila — lafnnsANAWAN
WA
TAN. ”
G
5 U
INFUANY - E
) Y SRR
LBN99EIR LNTARN —
UN 1353 77418 2927 81698
AN, ”
TRENY (1.66) (94.76) (3.58) [(100.00)
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A59N 5.6 1987 TUNIIANTRINUAINIEALAMIAINANITNTBINANIINIANITAUANAY LhBY

AU WA, 2546 (5iB)

3 lszinnnng nan sl uAaen (W)
UszinngnAn . el
ALUA VA NVA NNVA TN
3 U
T05URY - -
R Sneay
357 BaRle —
UIN 840 77418 2927 81185
TAN.

Faging (1.03) (95.36) | (3.61) |[(100.00)

1 a 1
L1 ALAN LI

U7 1988 68788 234 71010

$05UA19 ”
TRENY (2.80) (96.87) (0.33) |(100.00)
UIN

FAN. - -
IREURNY

ﬁmamﬁ@mmﬁﬁm@mm W9 NITLIUNIINIEANLAUAT Repeated
order dlmanlunisfufineuiiiinguanfialndidaeiuluusas
Ussinnaesgndn ifunaneds 51 Wil Andufesas 1.95 sasnanly
nasniusinevas udeanteenszuaunenszane@udn First Order
wanlunsinisuTiinAnAfiAadn 106 w7l Anidudenas 0.92
sgsRalunsAEnimae - sazlinanssudannsAudauiinaly
nasnileuiliinauAeaE 1296 1w Andludetaz 1.73 2auan
TunsAniiuaunave

ﬁ@ﬁ@mﬂﬁ@ﬂﬁummﬁu@mm WHI ATTUIUNITNITANLAUAN

oA

Repeated Order fnarlunissifinewiiliifunmefidiads 2439
wnit: Anifhudesny 88.44 geananluntssnlinamiawnn ludanaes
nazlaunenszate@udn First Order aTlunnsan i ldiinan
FnfiAneAn 11269 it Anlufenay 97.23 1eananlunissiiuany
Favun uazianssndnnsaudaudinanlunssniivenuitlfiaa o
@@y 73103 Wil Anuutenay 96.33 sea1anlunisiBueiame

ﬁ@q@mqﬁ@m‘mmmﬁ'u@mmLLrﬁiﬁmqwﬁ’]Lﬂu WL NTTUIUNNT

nszane@uAn Repeated Order Hioanlunnannifinaui linup A s
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Januafluieieas 260 win Aalufesay 9.61 wadnalung
ANLUINUIIINA TUA1IRINTLUIUNITNTZANLAUAN First Order 19a0
Tunsaniivaeuin innaniausaianuaniuideds 216 win An
Wudasay 1.86 129987 MN1TANMILENWAIMNA waLluAANIINAANIT
a v A = o a dl 1 QI 1 1 o [~ dl
AuArAuina luntsaiiuun ldivnguausiiacnauduiaas

1562 W9 AsTluFasay 1.94 1941981 11N1TANTLNIURINNA

ANNILLIUNNIAG 3 NIzLRUNNsN ldnaanteaallasn Jnailunng
o A o mid/ . " C W
Afinanunilsznayusananssud liwnanAIgeNnn  vsaaaaznanalddnnanly
neafiveudanlugidaliiunnenes wazdnanlunisaiiiununlsenasog
AanssufiinAnIAIAaRd9R1 A9NN19ANEIT89 Womack waz Jones (1996) 71
NNIANENLAZAITIANIZUANNN AR ndeTialan  WUdINTzLIAUNI A Nd
UszAnsninagaztsznausog  n13aLHLUTRAN TN IANTUUNIANA LAY
y L. = N P
Faray 5 watlunnsaniiuanunldinanAfesas 60 uazanlun1sATLu
1 tal 1 1=l o 3| % dJ dl = o dl o
Tdinaausiananiuiasas 35 @leBauiauiunszuounisivionng
=2 ?1// 2 1 i'/ O~ dl =] a a
ANHITIY 3 NIUAUNNTUAL WLHINTzLIUNTane 3 faflunszuaunishlufiszdns
= il, .59, o a ell [l al 1 PR o 4
nWENeWe ielidnannainiganiiueui liinana itdesas ananinlinszuau
a o o ' d-lg
nslaLIINTR9LIT N0 ENeATL

5.2.2 HANISALASISUANAINANSSNATNUSELANTRINANSTH

Q

N IFNA19u LA AANIINANTANEIUANNN T uLaanw 4 1svian
Usznaumig n13UfdRee (Operation, O) NsLAARUENE (Transport, T) N13MIIA
o . dl o ¥ a 1Y dl )

U (Inspection, 1) wazn133ampa N liiinANaNT1 (Delay, D) Waiaanlinng
ANDLLAIAINILLIUNITN LA L RVATNLATA ANV R LA ALNIIATI LR T 2N
9a9nan77d Az lenasnanalumnsen 5.7 ey 5.8 dalunanisdnenludouaes
NTTUIUNITNTLANLAUAN Repeated Order WAy First Order M19147 5.9 Wlunanng

= ] a [ % = v A
ANE A UTEINANIINAANITRUAIAL
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AN919N 5.7 1081 TUN1IANHBUAINLIZINNIANANTIN  2RINTTLIUNNINIZANLRUAT

Repeated Order {ABUNOUEY N.A. 2546

seinn nalun1gafivausatiian (W)
Uszinngnean .
NITUUAN ) T | D FXIN
70 148 104 1767 2089
TOFUANY
(3.35) (7.09) (4.96) (84.60) (100.00)
AN T
s, 1415 72 1467 1709
TOLTEN
(3.22) (6.73) (4.19) (85.86) (100.00)
8 180 58 2775 3066
$OTUANS
(1.73) (5.87) (1.90) (90.50) (100.00)
Tila
53 180 59 2775 3067
IOLITEN
(1.73) (5.87) (1.93) (90.47) (100.00)
53 119 73 2592 2837
TOFUANS
5 (1.87) (4.19) (2.58) (91.36) (100.00)
LB9R9EIR INTARY
e 119 75 2592 2839
SOLTEN
(1.87) (4.19) (2.63) (91.31) (100.00)
54 619 o7 2464 3194
$03UAN
(1.69) (19.38) (1.79) (77.14) (100.00)
357 ApAle
54 313 57 2770 3194
TOLTEN
(1.69) (9.80) (1.79) (86.72) (100.00)
TNFUANY
L33 DLanlaL NANTLLANIZNTED First Order
IOLTEN




124

A19199 5.8 1981 TUN19AHRUANNL TN NN ANIINTRINTELAUNNTNIZAN 8 R1AN First

Order ARUNGUIEL W.A. 2546

Useinm a1 NI9AERUE BN (W1T)
Uszinngnen .
maguas | o T ! D 9
118 118 39 10247 10522
F05UAN
(1.12) (1.12) (0.37) (97.39) (100.00)
AN D16
IOLFEN -
FULDY -
119 178 21 11386 11704
F05UAN
(1.02) (1.52) (0.18) (97.29) (100.00)
Tla 108 351 16 11213 | 11688
TOUTEN
(0.92) (3.00) (0.14) (95.93) (100.00)
FULDY -
108 122 22 11380 11632
205UAN
(0.93) (1.05) (0:18) (97.84) (100.00)
LE9R9EIR NIARY | T0LFEM -
112 5 34 11378 11529
F1UL9
(0.97) (0.04) (0.29) (98.69) (100.00)
113 311 18 11381 11823
T05UAN
(0.95) (2.63) (0.15) (96.26) (100.00)
357 a@A A
IOLTEN -
FULDY -
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A19199 5.8 1981 TUN19AHRUANNL TN NN ANIINTRINTELAUNNTNIZAN 8 R1AN First

Order AUNOUIEIU W.A. 2546 (5i0)

o a 1 dl =
VAN TUNFANTUINUADLNYY (177)

.| drzm
szinngnen .
NNFUURS 0 T | D 993
132 192 27 11551 11902
705U
(1.11) (1.61) (0.22) (97.05) (100.00)
L LI %szlm'u 107 192 16 11551 11866
IOUTEN
(0.90) (1.62) (0.14) (97.34) (100.00)
FULDN -

A19199 5.9 1987 TUN9AELINUANNIZALATUAINANITHIBINANIINAANTRUAIAY LABY

QWU W.A. 2546

o a 1 dl =
1A lN13ANHWIN UL (W)

.| dranm
szinngnen .
NNFULEN 0 ¥ | D 993
1009 5 40 68788 69952
F0FUAN
QAR 18 (1.44) (0.16) (0.06) | (98.34) | (100.00)
AN, {
TOTUAN
Tela HHN1IAURUA
TAN.
F05UAN l
Lﬁm g6 L‘V]j‘ﬂé\‘j 1358 2882 40 77418 81698
TAN.
(1.66) (3.53) (0.05) (94.76) (100.00)
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A5 5.9 1987 TUNIIANTERIUAINIEALAMIANNANITNTBINANIINAANITAUAAY LhBY

AU WA, 2546 (5i0)

i nanlunnIAfiveusAeIen (W)
Uszinngnan .
NNTUULS 0 T | D 993
B IERN -
357 A9A LA 845 2882 40 77418 81185
AN,
(1.04) (3.55) (0.05) (95.36) (100.00)
1993 189 40 68788 71010
T05UANY
L33 DLaNLaY (2.81) (0.27) (0.06) (96.87) | (100.00)
JAN. ;

ANNKANNTIATIEIANAIANIINAINLEINTaeRanIsnlumaeh 5.7 5.8

Y o

waz 5.9 arunsnag lansi

1. WA1TUINTUPUANINATS WUd1 NITuIUNIINIzau@uAn Repeated
Order a1 unsUtRuasedAnaas 56 Wi Andlufesas 2.14

3
2891207 1UN19ANRNWTIITNA - THdIU 9N T LIUNNTNIZANL R UAD

%

First Order taanlunisulfifenasaidnieds 115 wit Anduasas
0.99 A lunsRluwNn  wazluRanssuaantsAuANALE
warlundfiRenuaiaeie 1064 uni Aeuludesas 1.59 vananlu
nasneTuiaian

2.~ WRITUINITLARBUENE T WU ATLUIRNITNTZANEARAN Repeated

1
¥ a =

Order AN TUNTLARRUENEYTAUURAIRUAN RAQAS 186 W9 ARl

fpuar 6.69 289RANIUNNIANERINUAGMNA  TUdINTeINITUIUNNT

a

n3vaNtAUAN First Order AN luNTARaUENaTNARAY 184 W AR

|

WuFasay 1.58 189981 MNNITANRINNIWTNUNA WAL IURANITNAANIT

k%

AupAuTnan lunAaausNgaAt 1250 Wi Aaluianay 1.82 184

1981 TUNFANTUINUAINNA
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3. NATUINITATIANL WLMN NTTUIUNIINTZANEAWAN Repeated Order
o A a v oA = A a o
a1 luN12AR 1T LYTARTIARALAWAN WALAAL 69 W Aallusauay
2.72 2841987 1NN HRNWAIN A TudautednsLUNLN1INT AN AL
AN First Order a1 11N19M3981TL HANaas 23 w Asdludauay 0.20
2891981114017 RN WTNA  wazluRaNgINARNITRUANAUH AN 1
NN9A3RTILRAY 37 W Asludauay 0.08 1898 lun19aHLaY
P9UN A
4. NANTUINNTIBAREY WL NITLIUNITNIZANUAUAT Repeated Order
nanluni9sarasiAeae 2439 1N Aslusasay 88.44 aadnanluy
NFAVULINWININNA  TLAIRABINTTLIUNITNTIZANEAUAT First Order
a dl a a [ %
nanlun129erasdALRA 11269 WIN Antludanay 97.23 aadnanly
ANTANTNUURYNA  LAZluAAnTINdANITAUAN AL INAY N7 7R AR

1At 60736 19 AsLuFasay 96.51 1891981 11N17ALTILNUTIRNA

anuansAnaen lfuanglddnesin azwiulddnnanseneadalusiume

1 1% o a a =4 R [ % i// v o o a

293A a1 lunsA e mEAIganINFesar 90 AviudnFutlaanisaniiv
Nl RANNTaRRsTaat e TatA WN1290ARLAR RN NAZA 1N TN LS Ay

d0e NI UNUNN NI URLsZANE A INA T
5.2.3 HANISILATIEUNIUAUARINANGTH

mif‘iLm'}:ﬁmqLauﬁ@miuLflumiﬂmimﬁﬁﬁ@mimgﬂmzﬁﬁmmLmzﬂfm
TuflugFunaga Lfam@m;l,ﬂzmﬁm%uﬁlm LL@%LQ@’]@IELILﬂdﬂLﬁﬂ%uLWiﬁzﬂﬂLVﬂim
NIANEMNUALAANIINTRINIZIUNNIN YAt RuALans 1FluRIseR 510 Az
511 uAZMUAUAANsIaasAan T Ua AT RLAALLEAY I AR 5.12 TaefiB1
Aatlne 1T B2 Aeeea1e B3 ABWNUNSTULATAANLANA B4 ALNUNANEAUAT BS
ABLAUNATIALATLIIIAUAT B6 ADLNUNETENNITUATAARS B7 ABUNUNLTzAY
U B8 Aediuauds B9 AeununiUAUAuUAY dutlssiuanslumnmailusesse
sendRanssfifat unnglunssiaunnansyans AudniuRanssuvinlngmaeaL

NMEUaN



128

a a . a Aa = v
AN 5.10 NITUATIEUNINLAUNANTTNIANNTEUIUNITNTLANEURWAT Repeated Order

nanssu

o

[ a
B{TLR

ATAL

B1

B2

B3

B4

B5 | B6

B7

B8

o o o o & o
uwmﬂamﬁm@v}m:w

T
% o

ATIARDLINENTAUANNAITA
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o 0 o

ayRANdaTe

5

58AR8 TN ITANN LA RAWAN

AUNILARFUAN

a v

70A08 11NN RUAN

o ¥

APAUAAINTLARAWAN

s0A28 11N19MTLRAUA ANBUNILAZIAAINAD

ATIRTLAUANVNTUNLAZARAIN B

Y =
AN WAl

= v = o
70A08 1UNTETENANANT RN LETINNI AL AR A

= U a o !
WITENANANT RN LATINN TR AR AN

ANALNAUATNATNANEINIFR

3 T
IS

ihdayalundeniidnszuuuazuenluudmidtanenisgs

samee luNITuLNAUAN DN TRIane

wUNAUAE N TR9aNe

70A28 11UN1IMIIAFDLINUIURUATLALANALINTLTD

ATIARDLANUIURUAIUAZA AN UIUID

aanludeduAuazluinduAasnuaniungugnIzanediue

2RABSILNAAANANNARIATAN
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aasadudadaney unigndd

d‘ ¥ ¥ =3 v da/
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I
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v A ¥

ATIRRDUALA NN AN L FURWAN

al

7

o Ay o &
dnnrsienansiiadeelarenn luannil

) o " T
sameadaenans e auan luannil

TNRUAN AT ARIRLAN
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Nangsu

o

TR L

B3

B4

B6

B7

B8

FUAUALAZATINADLANUIURLAN

o =K o a % 4
UUNNINUIUALALUN

PAauA TR luada@uAn

v a ¥

SDABLILNDANALAN

o

a ¥ U v da/
ApAUANAINABIAN TLUAIUT
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AN519N 5.12 NN9ALATISANILALNANITNUBINANTINTANIRUANAL

TR L
QRUEE
B3| B6 | B7 | B8 [ B9
samoelunIsfuAuAALAINgNAN -«
@ a v A v
FUAUANAUAINGNAN "
TunnnIaFuALANAT L 2D

samag lunN1InIIAgaLAUANAL

a v A
ATINADUAUANAL
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o 4 a v A ¥ !
UTDYARAUATAULANGTZUL

o = | 4 o =
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o = o i o 2
‘QWLW?EINL’aﬂﬂ’]?ﬂ\?BJ'TEI‘IHEILW@VY‘I‘?LULL@\TWH
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% o o

s0A28 T UN1TUENAUAA-REANO AL
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saneslun13tinAuAde lUdeniniedes

o & v o , oA ,
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s0A28 N3t AUA AEUTIARIALAN

51N N Y N N Y P O ) Y T 4

o a v a g ¥ o a ¥
UAUANAAIATIARIALAN «
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dinaulug) AUENTTANERUAT

te 1T LEUNFULATSALALRWAN >

Y Y

e > LHunangAuen
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1. NAITINITANUUINU LN LU LA TN

® NITLIUNIINIZANYAUAT Repeated Order n13aiianudsenay

FNeNANIINN IHIINNNIIDAREAIUNA 19 NAN9TN  NANTINNITID

= :j/ a aa dl [ o %/ LY ] a

ARLINTIINNA 11 AangsN HnanssuiidunimIutITeuet 2 fa

A77UAA  NANTTUNNTAIRUUAUANUELUNILAZAAAINGDY  LAZNA
NIINNNTATIRADLANUIURUANLAZALALINTUID

® N9TUIUNTTNIZANLAUAT First Order N1TANHWINULITENALIAENA

N33:M lINN1TaARLTINNA 16 NANTIN NANTINNITTAADEINTI

UNA 9 NANTIN
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days  Cumulative Inventory 131.5 days

Total 173.5 days
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3.5 — Delivery Products
Prepare Shipment
Prepare Products for Order

121

Receive and Store

7 Manage Returned Item

p days

40 2

Cumulative Lead Time 42 days
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