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Abstract

Nowdays, supply chain specialists are looking for the integrated
development of the supply chain model in order to increase the
competitiveness, effectiveness and reduce the problems in the supply chain.
They always seek to identify and develop this process so that they can cover
more aspects of the chain. Adding effectiveness indicators along with LARG
indicators and using the basics of the dynamic system to improve the
efficiency of the supply chain is one of the innovations of this study. At first,
by using research literature and studies, 12 headings of indicators were
selected as LARG-E indicators. Then, with the Fuzzy Delphi method, the
relationships and importance of each of these components were determined,
and more important variables were modeled for further investigation. With
using the concepts of dynamic systems, causal loops were drawn. Then, to
check the function of the model, dynamic hypotheses were developed with
the opinion of experts. In the next step, the flow diagram of the model and
also the validation tests of the proposed model were done. Finally, by
examining the outputs obtained from the proposed scenarios, it was found
that most of variables have better behavior in LARG-E approach.

Introduction
In recent years, with the addition of various competitions in the world
markets, many researches have been conducted to use new technologies and
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researches in order to improve the production process and increase the
effectiveness of these competitions as much as possible (Mohghar et al.,
2017). All the goals that work in this field increase the competitiveness of
the organization. This competition is by reducing costs, being present in the
market and satisfying the customer. To increase profits, protect the
environment, keep the markets stable and meet the expectations of
customers, organizations should be provided using the existing environments
in a set of customers (Pisha et al., 2016). Use chain management requires the
use of new facilities and improvements to previous findings such as lean,
agile, resilience and green to increase speed and competitiveness, selection
and decision-making to achieve the organization and maximum
effectiveness.

Today, supply chain specialists are looking for the integrated
development of the supply chain model to increase the effectiveness and
efficiency of the supply chain in order to increase competitiveness and
reduce supply chain problems. In this case, there is a consensus among
experts that there is no comprehensive model. All the mentioned cases make
it inevitable to design a comprehensive and effective model for the supply
chain. The verifiable issue is the conflicts and the non-alignment of all the
indicators of the paradigms with each other. LARG paradigms, without
considering the spirit of effectiveness in each supply chain, cannot fully
protect it against continuous changes in the competitive market arena. A
comprehensive model that pays particular attention to effectiveness while
implementing LARG paradigms has not been examined in the literature
review and the consensus of experts. Therefore, in this research, we are
looking to design a comprehensive model in a LARG-effective manner so
that the effect of various LARG-effective indicators on the performance of
the supply chain can be investigated. The integration of LARG paradigms
has been studied a lot so far, but its development is based on the concepts of
innovation effectiveness of this research, and in this way, the dynamic
system approach was used.

Materials and Methods

To formulate a LARG supply chain, first the framework, indicators and
variables of each LARG paradigm were extracted from the research
literature, then in order to develop them with effective concepts, the effective
supply chain was studied. In order to implement the fuzzy Delphi approach,
based on the effectiveness indicators extracted from the subject literature and
LARG supply chain approaches, operational indicators were provided to the
experts participating in the research in the form of a questionnaire via email
and after initial coordination. After collecting the completed questionnaires,
fuzzification operations, fuzzy averaging and then de-fuzzification were
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performed. The results were brought to the attention of the participants and
they were asked to apply their desired changes according to the obtained
results. This approach reached the saturation stage in the third round and
there was no change in the opinions of the participants and the consensus of
the panel experts was the final and trusted output of the Delphi method.
Finally, according to these weights, 9 quantitative variables had the highest
importance and were used for dynamic modeling. The simulation stage is
done with the help of software and Nasim. According to the features of
modeling based on system dynamics, this approach was chosen as the main
research tool in this study because there are linear relationships between the
variables and there are nested feedbacks between the variables of the
subsystems, the importance of simultaneously improving the performance in
different layers of the producer, supplier and distributor. Which is one of the
goals of this research, with this approach, it can be a very suitable tool for
decision-making by the senior managers of the organization.

Discussion and Results

Organizations are trying to improve their competitiveness by adopting Lean,
Resilient, Green and Agile strategies; But as it was said, the implementation
of these paradigms, which sometimes have conflicting results, requires a
new integration and index to align the goals. So far, many researches have
been done by merging two or more paradigms, the combination of all 4
paradigms called LARG has greatly helped to improve the performance of
supply chains, but in this research, in order to improve the conflicts between
paradigms, a new concept of spiritual effectiveness was given to the supply
chain. Understanding the dynamics of applying the above four strategies and
their effectiveness was done using the dynamic systems approach. In this
research, the indicators of the LARG supply chain were defined based on
theoretical foundations and interviews with experts; then the effectiveness
indicators were placed next to them. These indicators were implemented in
the printing and ink industry. In this way, an effective LARG integrated
system was defined; then, using a dynamic model, dynamic hypotheses were
first defined and state and flow diagrams were drawn. After correctness of
the model and validation of the model, two scenarios were examined for 8
important variables. After applying the scenarios, the performance of LARG
and effective LARG was compared. By applying each scenario in the
designed model, it was possible to check the effect of new indicators on the
variables and their behavior.

Conclusions
As a result, if the components of the effective supply chain are properly
integrated with the LARG concepts, they integrate the conflict that may exist
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between the LARG paradigms and play the role of synchronization and
improvement as a ruler and standard. The effective management of the
LARG supply chain may not be defined as an independent variable, but it is
a result of variables and indicators that improved performance in most cases.

Keywords: LARG Supply Chain Management, Simulation, Optimization,
System Dynamics.



VEN YA Ul

o “)U

iy
%

SR

\E Y/ YAV

ISSN: 2251/8029

elSSN: 2476-602X

wxwe o pde Slallas

jims.atu.ac.ir
DOI: 10.22054/jims.2023.70981.2825

355195 b id Sz 5Y ool 0 pomi ) S pho o dragi
I s b 99

Ol <Ol g Ol g5 Qw)r}l& eL{.f..}b (ERr o pda @ Lg)’:.{.} R AN 6;‘}5[,’ Ao d

4&)\.21’.:5;&?3(:)15 J@b 4:L4:3\} Co e owb (P o phe ojjf Sl

- 351y Ls
O (05 e adhal 13T &l e

el ST o&ils ot Og ATy g e oIS ( nins S pte sl

e o3l
Ol pl Olg C9% Pl

s S

el e 53 SIS AT 5 i S s BBy I Sl el o) Dlaainte o5
Lyl p ol dn g 5 o lelid JUs @ o)l pen 550 l5) bl o el 0 i Jbe s LSS a5 s &
ST s Sl slajastlas Osg5l das mas 1y e e ) gtk sl lgn Bodnas
oz el 0y 3 Shas ) (sl Solys g Slo 6880 5 20 ke slaas i
b e ls 5 uad o VY (Oldllae 5 Guios Slosl 1 eslatal b 1) A8k o asdllas ) las )T 5
S Conal Olge 5 DL 636 (s (55 b e A8 OBl 23w 1 Y (sl et Lo O sie
b bl cpl B Je iy o) S Fmnly Sl it o5l 5 b aintis Laadl 5o ol )
Wee 3,558 sy St e A e b o Gladil Ly lapte palie S aslicul
L0 pnST crmmen 5 e 0L o o185 (b o8 55038 05 0, 33 L Ly slaes b
Sl Sl eteTissy lazs s sp b Bl 285 s olgiiy Jhe e Sl

Auu)bgati;%)l:;)‘_;@;\@\luu);u%ﬁtsﬁwdgw

s 2 Sl (Sl 2 Y el s S ke tlae3l g

Wl Ol Sl 5 p she oSl rie Sy ke a2y (5,573 Ay 514 8 ol lie
radfar@gmail.com :J stue suiws 5 3



PRV
Sliios (Sl Ll b3 ul) Calsee gl 0 BLST L s sladle s
Lgy 35 Cogr 3 b S5 Sos) 5 6505 5 SISl eslizal sl 6k
5 ) ool 4B Splal b ol 53 il o e RIS Ay
Lo el b a5 sl oS i Ol e dil g o Ol ool (Y VY 0l n
o 5 Jig o Glagmsp Jolb Llgon (s 9 S (0 W5 1) 218 J e
oy 53 45 GlaS pled S (VoYY 01 5 (5 im0l Lid0) 25 o
PR 6By ol AL Oljle (52 dp By il S o Sl el
(3T 5 Rl 250 o8l B 6 e Luldy Sl 5 5k 53 e 5 sl claay s
culi‘;.&.é Q\)LE‘;‘ d)}.u aJ))TJ.: 9 Lh)bb &Z‘J& C,.sU Lg"_w’)‘]a..?u )\ C_,..v..\.a:-
St y) Sl 035 a0 i3 55 b slas gy 3 eslitl 4y ges 1) Lol jlu
5 bl glas Sy 3 ealital diejls el o) Co e (Y0 VF OLKan 5 4t
5 o Il e s 08T O Sl b S Glas ) s
3 Olosle Olal & ey (12 (55 el 5 a3l sl DM (s p B,
ol i Jl 53 oglgen Oljle el o) lasws Sl idw Sl STas
S5 b Cou 1) el (sbao o sla 5 K Ol JLis s ge Sl 5 0L Sler
395 5 S Ao s,V g 315 0L 5 O 3614 - Jl 5 Laslgs ol Llesls
e Jole 65 ) 15 s Sl e 11 L ol e Iy e (slae st U 8L
.\..su.e "'\'3'-0':“.-‘.)3‘ wfl: oj.gu'jjb Y L;élfg:,.w‘ J:A‘U aﬁ)&g;:jﬁyjb
(ol ply e(Yeed c}.sl?.hj}w\)l.g)M:ﬂl{\)aﬁajgﬁ)j;&@\dﬂs}
(b o) fde bk 5 S slamlalil (glalis (VN ol 1 (S sl s
Sl 3 Shes 5 D Il a3 Hsae 6l Lok bl ales )
Sl s by Sl gl el o) Olasaiie o)l AL o (5500

i 1 i)l g el 0 a3 Jke d HLSS a5 I 4 el 0 3 OIS



8y | a\)m,6;\;\5euwdgﬁ%&wh@;\-cﬂw‘ua,ﬁajq,{.\ﬁmwg

s5m5 O Olawaiis Ole 03590 (al 5> bl ol o miy Jsb 55 LS
ol a9 olels JUs 4 ojlsen (opl by 3l s s e 4S50
Jde danw g 1A Ldias (256 1) 0 i) 31 (6 R saass ASlen U dts by 3l
O 11 g e s ) (6t i O3l i (61 Y e o i
Ll o b 53 Olesen (6,8 18T bl cal 55 bl ge JBT el ESGOT (tdm 31
Loarlge 6l o Jlo 53 ES 5 51 (ol ol Jbs s il o (609 2 Dl
335 b 55 ol ooy ($p A ulBy I3 Gl ol ply sditen LSS Dl ks
(Db g el o) S ke 3 S 35 6l Cu pike Lo (slalalil b ol
dejld L LgLav.:bl)li Sl daea C‘)y ‘_gbar.i\:l)b? Lg))-\';.)l} 9 e 4&@
5 g SIS I 8 e sl Sl Jolse 4 by fils 1o Sl
Slaplshsl opl T ge byme ol ol il oo Ol jle DU 5 QLSS sl
3olsm plad (TNY OSn 5 155853) L)1 Lyl e gLt s Jolge L5 o
Bl 1y b o2 Gl Sl s el Je &G (b el ssol
L bbbl glaatls plas 0550 bubypn 5 OLE)WS (w5 b8 ¢ b se LS s
oy A 53 el ras (B8 s sk oY lambll Asb e S
B ssba Sk (26 Glaas e s plhe Sli flie s 1) 0T Wil5 oo oy
P osba s a Y bl Bl e S aalr ke Ay ls bl
sl 48 55 515 ey 23y 90 Cpianainie BT 5 Sl ) 3 il 03 S 4
Olss U e 2w oY D) sty malr (oo (1l JUis a4 a5y ol 55 1
dyai g el oy 3 Sdas 1y i 2oV il laasls S
ool L 0T anw g Lol el o anfllas Sl 0586 25 glamlslsly Gilwar LSS
o3litl $SCalys (s 3,555 Sl oly 2l 03 5 b e SRas 2l GsT s S

A

C)Y wpt oj:>u) u;wj}" o pe HTSC,\J\ U’i‘ axdllae U‘i‘ BE L;Lél J\}w



VEY Sle | 8A 0jls] oS0 5 o dlo | (rin e lallas | V8

om Sl 015 e cidu il gl et la 035530 L LT €50 Olejle 5 Slas 5 (55!
5 7Y ol ol e slagas s bl Bals Lt 1) =Y slaglslil b
el 05 s sl (s pa HUST 53 Olejle 3, Shes  ba ke oyl 5198 51 0 g
Gl LSS i s s Lgypn B gy p 5l e 45 3 Siash opl Colal 1o jise S
Combeo oo a0 53T 53 OT gl gl 5 3181 G| 25w 315 =Y slanlall

Sy it g oY Bl b s tedae 5 s Slas ol S oa

SR Kty 2 090 9 B S
el 0y ol okaad Sy 515 F Ul g Sl Y o oYz et 0
oY ool o gy il a5 Ay Oollanil (Kl (b slas S5 5 S 3 Y
G b ol o 03 L 5 Co e (Slals Blo o b sl o 3
5 osd Oljen (6,554 L (T F (oge 5 (She) Libioo ammalons [l
ST (Sblze 51 015 oo o 9 5T b eSSl (b glace 51 2l )3 55 50 Dol S
5 Sl GUls Ol Ssba dd daep oty a5 sere &G s LT
) a5l 2l Ola )3 39 g0 Gla (B 5 15 2l 31 1) &S a0 onis ol 8l 0
Sl

ol 2 L 0T Ol & Sl e pagie oS5 it Sl el 0
(s pholonl (( Kalen (s gn (ol o) 5 iu il gla el
5 kS, ay Sl (il (e «5sT 5 Al SIS S
P R L R R g R R TAT.
5 6 (Kualen K climl o 0T 3 o Sl iy 5 Kol 55T
3,05 3y 659 IS 1 5 (6,8, ol a4 bzl b gl S aes
VYY) O 5 Sleio)

s S5 4 La0le Sl 0T OS5 25 5 LI5S Jams )3 ok 11 L
Aas Gl b i gl ple 4 0T oSS & Wil & S’ (0 1y 5L gy



\AY'I C}\)\g@jsb\j\éﬁur&w@l{}i:ﬁj)\.gui:'q;‘—c)y‘;m.n%OJ@}Q\{){MJMW}F

L LOT dls hlad 5035 g s 5 i 2,5 b (Y gamme Olal s ol o O e
SR g G5l ke Ol e el (o S e ST 3L S e b
St (ol nll asle Slle Oldal 4 e olaws 5 Slejle i Sl
OLar 5 LKL E) 355 0 a5 L5 55 gsTasm LRlpl 5 0L 2ie 4 e
LY
Glamlis oLl Olge L gldlis 53 Y10 LK 5 IKs6 Slis
5 08 5 slba il oslinal b eSoler — b5 &Kl b b o i (slags 5
bl e re o5 5 Gl B wnT 3 sl Sl S 5 63K S e
e I35 S 5 53 oSl — b 5 0SSl (b el o5 glas el (gl s
S5 03 Jolo (e s g 45T a3 o OLES Giiod ol gl sl O !
N3 ey sy ol 53 sl Ol 5 4y 58 (kS 5 ol (g0, 3 Shoe
S i 53 s by p icwle Sl — Ol 5l & Al jedie Cpsmes i)l
el adlas Olge Lo gldlie 53 (YoIA) osl3, ST 5 SlBT .ol anlllaes s
#3530 Dol 550 Sl el L eSUler b5 6l b el 6 s a5l !
Sl gl (g2 3l g Sl Db 5 &Sl e b o i (63512l 4 b e
Geis ol Gl bl dzstls y LOT alslis 5 bald ol Sl 4 (g 25
A 53 L5 ST Iy Lo 1 el 1 S a5l (s e St Al e IS5 Ol e
b o 6l 1y omlin S5 5l ey Olajle (it 1k oolatl Loyl b 8 8
Flau)l S gl S Olge L glallie 53 (YOIA) il 5 55856 .S Ol 5 55
A5 S b Ol ilsyn st SBES 5 55 6y Gl el e e
o5 S 3le 5 5 o eooks  OgeT Sl eslizel b 5 amlae (s 2g)) OF =
OT 5 (Sl G gl disls S 55887 555 50 Cxio L3 b (llas G Jobe
A el Cosk sl L )i Glegyes IS S Sl



VEY Sl |50 oyl oKy o Jlo | prio g oo Clillas | V0F

bl L& o 5 een b ablie 512 05V (ool bl il g r ) 5 Sl
0ol i laces b 5l 6, S0, L OT ,ogdle 5 sl 355 43 1) 555 i
AT alie 4 RS 5 (W) Lo i bl S 35 ) 62 sull) O
Galre Llastls , Jolge gy p 45 Slr 5 O (o351 2l af@ slas s,
(i JolST 03,8 03,557 cggenr b D) LIS ke G a2 &S o3Il
S sls Ol Jranh ml My e doin (el G 2 Sl Ol
2 5 0L e 4 o Somaly Ol 3 Sl 5 Ob el g0 651!
5 b5 Gt o)z 5 adllasl OLKes 5 g gsb Ail o S0 OS5 g
Jobe ol ay ot Je 5 izl y b S amenns § (sla s L plesl 4 ¢
(b las Slee OLKan 5 Ky s (Y0200 (oslole 5 smlyl) L5,8 sl jow U
Wb SRIPNCSE G OT dhega &7 WS oLkt 1) e 5 Sy
(Gl (6 (ilwdhe pay Sl eslizal b OLT LV YY 0l Ken 5 &K g)
5 LOT dhws Ol 5 03,5 Lulid 1) jom 5 &S0l (b slas Shee Obo (S353 Ly,
Slas Sas 57 515 OLAS gl o5 13 god (Sl 03 wtnlg b 0352 &5 e il
LS5l st 5 (dyollanil A 5) Caanin Jiig Jam (0L A ) oK 5
ooy dzan wlel Sl sl S e (plolon! W) S jloss
R S e a0 15 8 s 1 g S e 5 (Sdls (2SS (8 e
33 Jolw sloul 5 olelid 4 55 G 3 OLKes 5 5els,)8 3 pdh o 5T s ke
(al=lajs S 5 s@dle,l8) dsls (il Cxs J:"’;U (0 v ) LSL"‘VJ“‘-")L,
6ol (G0, 4 Glate GBS 5 oS das e 0L Gaisw ol glaasl (Y)Y
gl 03 Sl s 45,10 5L oY slas Slas aes (sleesly Sl g 5YL mbaw
s I bl 1 e s 53 ¢ el (g0 s T 5o CJY slas Shee (5111,
(g jlamms 51 LBl (6 p A Ollanil (oS 4 L 5 4 Glugys o sl (Ll

(kS (S b gl s oS b Gl (O sk g e 5w



\bél C}\)\i@jsb\j\éﬁur&w@l{}i:ﬁj)lgui:'q;‘—c)y‘;m.n%OJ@}Q\{){MJMW}F

3,8 a3y g0 o lamma S Cblim 5 i ja Sulgins 5 o (5 pdy ollanl
by Jlas OB S cal (slat Il 5 Slodst dnm 5 b i 5 Oliiingy 3
O35 Jlol Ll sl 03 8 ads pn (635 o B Lalols (25 5 (635 30 35S
el i ) gbay Olaiy3 pdlis 4735 8 oo o g0 LA Ly g iy pe 5 LSS
b oS 5 o Ll ol a iy (65 S eslinal b OLSKas 5 Okiaysy 55 35
8o Sl folie Al 5 OV pame w55 35w pr 253l Sl W Lo
S35 5n Sa3 508 HUS 55wy (pl O35 paua Ll (VYT a5 O6) 550 00
o5 eslizad b 0l8en 5 0l & tagh 5o Adl s edkisl Jue sla glol i
S5 Ob e Suld) 5 et 6 pdyOllanil 0> o el o 3 ,See el
e O il Jde Sl eyl ok b 8T Sl ol g dlie (S5 Sl odlonls

LS e

ol o dioals U’:".’.L“" ") d_g..b— BE o)'? U‘-’-‘ BE L.SJA 6“&*}}1

b o g a5 90 ) Joder

4l drngs (Sl yeomo .
s W4l Sog Egogn | 9y | Jl | oy
ooy cpl e
23 oo Y (o 5o s 4 s
Slrosed sl et & Jes
Slaplshl sl ,LS ) o) 33 e e | ol
e B 0y S ke ) /S
Y e el YN
ey
Y g lsll anw o
oY slapmlshl ann g c .
o 2 Bplsl 5 o) , 5505
23 Pl i b >3 Sles S5l b
Can 5 O bl gluls ) WA | ls s
w&u)w&sbb . C)Yu:‘l:ﬂj:’bl) L&v;w:.w
A P \EAR!

lkr..)_‘.)bli




VEY Sl | SA o L] é,wdulwq,{uowwl \a8

4l drngs (S oo
Sagy ol 20 bast G390 E9090 | W9y | JW | o s
SHuad ) pde
Sl Y lombbly | Sl coi @ pge Jolse | Jolpe sias, ) 5 4o
- SR RS
GAL&: ijr.m SR 49\5 (3 45)3‘;.)\5 3l 0 e ) S )U{,;U )§J 144 LQ‘)&&.&
. BENX)
35t S 4 bl Sl Y ot AEAR)
s > Shes
TV bbbl ann s | LIo)ke G55 4 e Jolse »
o o S e Jo 4 s 50305250
):Jisujlr:.mlulf ‘Q}Aﬂ.\ﬁumlsﬁ)):jl . LN TS)
2 oY b e LS EPRIPICONY
Ll Y14
Lalslly S5
Al ol ,
) B 03 3 8855 Gree ) ) i 3ol
5 e 5 LS o ) . BT N I N
, K g2 e s U , Yoor | sl
r__.nlubw_,iw Ql._;.:l.k;n(aUd &5l
o Olejle glagg 31 2l \Ehd
Beatd
P Loske w55 & pee Jolse
E WP e e e e . s . .z
_ s_,.."ﬁ_.l.ﬂ (g g_,._v_Lé) :J‘ c;.zb Lsh°}:'*'):‘\‘ U‘J&"L';
A3 bbb as posdle eSS
" 2 Sllasil el CoiST | pdyOollasl g o \EEAN PRIFICOUSR
Ao b dra g e = . oS
ﬁ""h . L)K)La&A.JA’.«.;‘JL}J,«:- O.:AUaJ:?d)'JJQ“G ¢ Yoo
e
)Yﬁj‘
= = LL»}»'
A mbbl g5 cusp | (el Ko )L S ) C
. e s . . o290 K
S s PS5 | el gladsn syl b | e (B glaacr -
. ) - - L sl T 3 3LT
plie btnng o | o Shes Gl | Sty | .
] . IRV Y O uls
Noa Tl Ol .
S SK 4
YF
TV Gl ane 5 | Blosle 5 @ opn Jolss | Silean S
5 Sk
03 bl palia L Pl canp (chS 51 [l (Ol glaosus| S
Yeoyyw ;}A\:;La
o QL&)\:J J:- ‘_gl:..nb Lu:.ib ggja_:’uﬁaﬁ) ):}rx)ﬂ.;\g:;.}‘.la:ﬂ R oy
baalall Olej s bo ol el 0




\AVI C}\)\g@jsb\j\éﬁur&w@l{}i:ﬁj)\.gui:'q;‘—c)y‘;m.n%OJ@}Q\{){MJMW}F

4l drngs (S oo .
e basly S Egogn | 9 | JW | okl
oo R ol s
oM poalin 4 A | WIS ke 5 4 e Jolse Jb 14l
: - . . sl
S opeol o) o SO b anw g 3l | LIl el o AR CN PRIFIC OV
"
]
#3250 Dol JoaSS Oladyd Pluw &y p ot \RAS
bbb aY e oS5 | i gipge sbaslus | oueBopmis Sy e | ass 50k
s e plie | s s JEsdem Wpame | 5 amal I | laneliy| YTY | G
Ui 2l 3,005 b ba g d03 5 53 (539 50 &5 ) Sdaols S Yovy

5 b P,
5Pl oo o 5o 45 Wil hiley o) K15 69,08 D) pod 4l oyl
ool 1l 2o el i S8 sl sl el 43 Splnil a e Sl
S 4 e A5 )l Gl DLl )Y sl e la it 5 s e ls
ssbiea (288 15 wallanspe i B el 0oy (e 31 pealie L OT anw s
sl 1 szl el i laasls elil il s 5 Sos, sl
el y G O oty Slhee (sla e lh (z Y el 0 sl3 Soss 5 p e
R 03 e kS ES L5 paateie Hlil s cadsl SKalea Sl ey 5 oot Gk
(il @b Sllas 0ad eSS Slaslitny $o5Trer Sl g b8
QWSS b jlaminl 4 mls S ol (2135 (S5 e 5 S8 S S Sl
El e ey L) Ol ks, se 1ok L Sose 03 b dd aml s LOT 15 dew)
SIS 55 i 5 ) gLl dlo o o 553 535,50 55 opl ST Jlast odaTowsa
skl 3,0 5 26 oSy Greadie plerl AL el oS S s
Coadl 0 5V S (oS pite 4 O3l ) & a5 b algins (Y Jsd) 5 A
Ao o (¥ Jpdor) A3 8 15 eslinalsjse by (iledde S 4 o3 Lla, 5
2 iedde Gl S5 aar 5 Ll o s e 5 1l 5SS L (luas
adllas cpl 53 Shassy ol Dl Olsisar 2,555 ol piem gl Sola b

Obe 5505 s, il 5 @il sy o by, bajde o 12 dd bl




VEY Sl | SA o L] P&;Mdu|wqﬁmaww| \0A

Cakie laaY Hs 3 Shee QLA)'V.A 3 g Cad] (3515 34 Lawﬂj sl e
35505 ol b ABbe g ol sl 51 S oS w55 5 oS el codiS A 5

Al Ol sl il O e L;;M &y ol sl 13 Ll 5 oo

Lol Ol3s0 5 S 31— g,Y oob 0 sl et la Y Jgds

oSl | - s
o ol oy b sl LTV gl
5 fFYo Al Sl 3 6,8

R AR 1 A2 Sl S s 5K
o | A3 kb b s 6K <
+,0Y0 Ad 3L zée 4 Sledst &1y 3 5 ) Kas <
INZ A5 Sl lin 2350 5 oder 3 ) Ken

ST A6 e 5 Pls 3 5 Kn

« FEAVD B1 el o i3 5l ol slaslasl 3 s (Sales
AYS B2 S pm Sl 53 Salea
A | B3 A5 Ol > Sales Soalor
CAYS B4 ot oy Jlo o e 53 SKiales
AYD B5 bl o3 2alS ) shiesy Sialea
LPY0 C1 A5 Ol 53 (6 ol

LYV | C2 € 5m 55 6y olanl

) C3 CatS 53 (5 pdy s S ol
ove | Cc4 D3l Sl el b ablie (s 5352 30 3 3 5 i )
-F C5 ol e b

ATV D1 5,5 L ol g 108 eST sl AN ST sl

IRYAT D2 LT L 0L i gl p3Y Sledbl GBS Sl
N7 E1l Jmams 53 5551 5

CAYS| B2 byl 5 55 63T 5

LAMV0 E3 Sleds 53 65T 5 o3l

+,AYVO E4 5,5 L bl gl s 53 T 5

SYT\Ye|  E5 b e b Bl slaegs 53 55T 5




184 | a\)m,6;\;\5euwdgﬁgﬁbg‘;@;\-cﬂw‘ua,ﬁajq,{.\ﬁmwg

"jibr el o b Ly (PQyeigt
CAFVD F1 SN pas
AL F2 M5 S rmb s e
24 F3 5 5 51l pazss
Y0 Gl 5oL s&ils bl
AN G2 isls Jsl 5 )10 ST il il
00 G3 Sils NS sl 651 2l
AYS | HIL 5 4 03y Souly _
> 035 Sy
YAVYD H2 Ol i 4 03 5 Séealy
£ 00 L1 LR Y JUNRC G
CAFFVD L2 @u\ctn@uij}nly@jbjl&.uuihlf s
CoMYe |l L3 5,5 o (Saler 5 6,800 o b 3155 s Ky JralS
<A¥V0 K1 oI5 posls 5 Sledbl Sasbs
+ATV0 K2 5 o Sl g sl i}
CAPYO K3 RP ;i szl st
IAYD K4 53l il eSS @ lulis 3 eslinal
ATV M1 cff@&:.i:&y;l&:ﬁi:aﬁg;)glfpﬁéjumm\
CMYS | M2 s Jlo oy pe 3 b 3l el 0 e 55 8,4 o g lesleze! slazel
Vo M3 oS Kialen 03,5 3 b Sl s lwslezel
S FAVD N1 5,8 o &S e Cuygnle L pus
LYV N2 5,5 o oS e S5 51zl (glas 95 o o &35zl
"VAVO | N3 S e by pdy Oollanil 5 6l o la sl Sl eslin

Laesls Jdow 5 (g5lwdte
Ol jasie sl p (656 (As o)y 5l b ite guas)y 5 el Oljee oL S
Olssa 656 (s sy 4 ba e sl s 5 o eslinal it ol 51 a0
..s.sjf@ oslaiul Sl (g 3lud s Olas &57 (guns dl- 1oy bs pie (635,55 polas

Jbe 4 ol () Jotr Gllas b e (sl ol 3l Ol55) a5 a2 55 b el o



o5 G ke
—zoY ol ey slaas e o 5l Sy sl o e s () Jade (sla e
s 585 o (Gl L gy (Gl 3,50 55 51 4 (Gl it 53 s e
ool oy (Spstalip 03 1y (oS Sla e li e li al o S etS on e3linl

(F Jgiar) oo 0 5B oy 2350 i ]

Jéu}‘ CJY Cﬁ-“% aﬁ:.d}): C‘.&}J_" a3 Jﬁ&bbd‘.&yl& A J_5J.>

oSl )
5,8 b oledbl (5,08 ST sl \
Sleds )3 )81 5 A
5L bl slaosed 3 65575 v
SleMb| ol f
M5 Sl pes 6
Sils el 5 Sl Sosls 7
Kﬁw@b%\Wstl:‘é \
é}»AiO:A‘U&jbj‘wtajgdj):lffi&:{é}h:m‘ A

Wesls oo
Soolas glaans b
o.&féj}:)o.&f.\:}}: caww%da»mnjbw)ﬁa)ygjmw‘dbw_ﬂj

Sl i ol o das o 55 idm S Y 5 oY e 3 S il gy 2 LB
g g ol T e ol I s Lol

035 Y 058 Olejlo sl 55 g Rl 31 sl il g5 0 &7 Jole Js  sbay

Lo ss s 0 a3l cor g OE S el (6l VL b Bl OB S b 8 o

4 e W ge Ol e Rl 31 A5 dal 2 S ge Olje SRl 31 Sl f gud 50 (pl 5 355 0

b 55 e OV pame 28l Sl 55 L 5358 o e A5 Ol 2l 31

G de & OV gamme b 5 R LSl el Il 0L e 4 J g



\ s I O\)@j&b\)ﬂé§uwdkﬁ:ﬁ))\gééqj\—cjyhhﬁ‘uo,gé}s"«gﬁ-udhwj

Sl e 358 mhy s sl g 5L S OlSle cge Culgins B sy s

bgs e Gl 5 g gr gy W 25 2l 03 38055 53 g2 53 gy 2550
sl ool il 5 J.i.: B s

.{”

) b, |
T
sl gyl p lalis

i Jyama gagrp
salid s ol lie
Ft S

'—L-.IL'"' T :f b

FUL B

2
3

el 525+
Leand g
aalgh o ®

Jai g o e ®
b s
Jodghos *

el s a0

//3

LARG_—V

a5 Ly Sl g A 12y +
resls gl 2 5 e g ezl ¢
dalle] o *

el 150 Alept ppan *

o5 o e g3 g 5
Al M) glh s o sgly *
g asls g Sdedld gl 0

e 3 sl *

it 25 Jl3ged ) K2



VEY Sle | 8A 0jls] oS0 5 o dlo | (rin e Slallas | S

d}l&o}w}b}d

M;‘—Cﬂ&:ﬁ‘umaﬁjqu,ad,bu,w&’.wdﬁ

& Pre-:
2 Pre-assembly

Production Start
Inventory

Rate +

Assembly Start
Rate
Auvailable Capacity

+ “ A

Desired Net
Production Rate

Indicated Capacny Order Quantity of 3
+ Dlstrlbutor(OQ) +
Finished Goods
/ Inventory
Send to distributer
¥
(=t
Terminal Inventury +
Forcasted Market (TINV) Desired Shipment +
Demand (FD) Rate -

Order Fuffillment
O %‘ Ratio
®
Channel Order
+ Backlog Attractiveness

Channel Demand
for Products

;/
Markel Share
+ Desired Net
Assembly Completion

3 M5 el 5w ol Gl e e DL e Sl (V) S
S il hn a8y D)o (S5l ol 5 LoE el das e DL |y
SRl b oS el b b Lanass hll 4 Jsl il 5,8 JK5R3 5R2 R1
i 2lg Jpame U5 i Sl e Crin omel 4 mete &7 5l o, Lal Lol 54T
5ped Al s oo mhe Lo b ol 5 UL S e SRl e ke 4 e
Rl sl s S a5 eSS lagol IS e 2l 4 cp s
uﬂmﬁo.\;{@jwug,uﬂdﬁf@LM.J,\L;Mmn,.;)m)u\uu:

GBS 4 p e g 95 ol il 5 Sl LG 05 505 0351 5 (6 e 4 s 25
S8 o 6l Sl ST LB gl el U5 Sulus w a5 L g 5 Lol
3 llaly Gt (5 03,5 SISl (s 5 o il e (S

o,ﬁqﬁjr—@ﬁ}k}ﬂ‘&bd{ftﬁ.’w’@Eﬂ)@‘a“#dﬂv—@ﬁ}:&@&u)\



\9'(" O\)\i«h}@b\)ﬂéEuwdkﬁ:ﬁj)bﬁj\—cjyinﬁ%o)@}QﬁMJMW}S
s ou\.fbs\:ﬁ-\.ﬁﬁ w‘U
ok o I flJfli;

= oY b oy 4 b Sl 0L ol Sls ¥ UK

— T Manfactusng Cycla "---‘H
] Fep— Tima
i st Tl
i - m o
Diesind Pro-ass Iu f'mdum an
emily Inventary "\‘ | P
f Pris-arasi Dl\-IM
] Avalabis
<Line Yielg> / Capacity uchan / tim mqn
! | .
/
| | f Pre-assembly -
e cren * Broduction Start Inventory Het Frocichon Bate
\oul — -
APIOOUEN  Dslied Prodid | © Rute - Invaraory
REe i St s Intsl Assamiity
E ;} e Covamge Channel Ord
- . /‘ e Buacitog
\ / [ipasemtty rojecs
N - :
\ —— Lot Yiald
Dslred Mot = Assemibly
Preducten bweriory e
T -
+ e . ' N
le . \ Fr Tirres 12 At | v /
- o |/ Trhed deo | s RS— Timmpal b
g sty nven b I ""““" atipman . ¥ Dy
mmnmw | o e
T nnngnl o\ Fisthad A -
mm rverstony 1! Tatdn For Orer
[y Iy Comy plmmnaca PN et Misimmum Cuder Jp—
Tievws b Compd Yl Processing Time Eaal
a0 s 9'\' Saa\:
// Do Fin bl —me Covmage
Cioods Inveniory T Desived Arisihed
oo Irwentory
Mﬂm— E Expecind Chanird Covemgs /
s nlnnﬂ * M Mmm M«Imwm D-tm Nt Asse . — Dbt fof Froductrge___ -

ity Com
- —  mbiy Completon g __ A T
farmrm e — — Backlg Swheh \
* \I Chasne Deman
LT -

ety S Chancl
Adsment Crars

e GG P S R e U U Y BT SO LS JURD
2y ‘bﬁjﬂ éa.u ¢<:v. E) o.'\....fu.;.:u 2y .bﬁ_/.» cbu ii.i co.l.l.lf.ké}}' £y .bﬁ_,»
U:..aj;_;J’l,;w%aﬁg‘jd.\ﬁy!;s,a.;M\(p;,;otf@u)olfw@}:
5 oS5 oS w55 eVl b o) ol 03 Sl eiS m5s IS A

ol oz 8 a5 53 g pes 2 OT Cowsmly

W s 05905 dga b 5 Jasly, (Jbe ld 6

g s w\oww;k).!@:@w& ool Ol Lags opl s
3lgity Je (el 0l (63 50 Slapiew S35 1 (B3baT ol Ol ST
el e 8 sy ol



VEY Sl |5 oyl oKy e Jlo | prio g oo Clllas | 15 F

S3L > oS 5 51 1y DY geanee oS w5 5 (-l 090 ST Ha ) o
Olen 53 35 o Jlajl oS 5 4y 0595 0L 53 oS w558 Folhw aslip 5 AS e
355 5 S04 e Cord g Ol

Ll or s Seml Hlay s Glolp Ay b bl CwnVL S5 Y 58
S 03,51 JalST 5 sba 5 5aS Db 1) 0S5 5 La e

S e R e S R IR
DL e SLols s 4 ey95 pa Lol ol (S 5 S 0 55, N(Up, 05)
S gls ab))Tﬁ S&.alf

Locgle Goluslsan oy pwlal gm0 Glp Lo oo i ¥ 59
358 o plasil (G5l gen 5 5T

4 Garge op53 5l ab,e) 'SFSULe b 1y SV pasms oS w5 D 55
335008 35 0 b ab (5357 50 5 OIS Bl gy 1S 0 4 0 DLy o3 5
G 035 55 Cawd ol g jBes - aST Lul 5L 5 55 a3 )b 5 05lss Jab o) ss
Sl s 65 5m 30yl ST byl 1y 0T dds Glols b ilie LG s
ol Sl S5 S s Shae b ol 457 358 o OLiS bl .S oslizul ite i)

Candly )s diud il 8 Glalydgdowe 4 b g a.\....fc_)j b polew P 508
Sy 35 s VS & b ojll 4S5 S i 48 ol Ol o0 S seS

S A5 Db so s 3 Mg kL

Ycﬁwmﬁ;c\)\(h~~)&»J:~.~\KQ\QJ.AJLW\,_QTQY;&UJM@\

WIP=work in process

.g;rﬁ.a\}sgl{gjw)sf_@}uﬁ @jﬁﬂ&‘dhﬂm la Jolaw «Jde RABL

1. Supply from stock
ol oy 4 5 (Y0 ) ol Ol 517 5 e (Sla gt i gl gy QU A Juab 51 SVlen 5 Juke Y

el ol G5 S gs pl Jde w5 L



\50 I C}\)\i«b}db\}i\é E‘.hr:...,w Lﬁkf:ﬁj}bw’“ﬁ‘_c)yﬁ% a).n:u)s;{){-hd-uwj
9 C_Mﬂ‘ JJQLA) 4;3,55 J}&L;é oJ‘J 4;\:-)‘5 4) owc)}: oo )l l.hg}:/)u.w U’l‘ 4§
Ao Pl S 5 ez 5 SIS s A WIP (65 5

(C;.«:‘ ehdoals ‘;«.‘i‘Lﬁ.’ Jg&b L3 r;‘....;..« O.;_‘ }JA)

Work In Process
Inventory

Imventory Production Rate Shipment

# E;\] —
R

T T ]

g

5

g
-
[ m,
Ay
—
o
-

"'\ / (,/’ Order Fulfillment-" |
\ / 7 1 Custorner Order
\\‘H Production 1 Rate
~—Scheduling=—__ ) : o~
———— __Demand forcasting -
. S _;L--

A5 s 5o Lol 55l
L Llg oo 055 3950 4 dr g L CS 50 &S Conl glaanan sluw \Lg.sﬁ-}.a e 5
3*‘”&3}%6"‘5'Cz5
Inventory=,Lil (g3 s> g0 ,ld2s
Shipment Rate= ,L|l > 5+ )4z

Inventory

")

Inventory Coverage = ————
Shipment Rate

Inventory = f:O(Production Rate, — Shipment Rate)ds + Inventory, (Y)

$3pmsn SVl iy ollas JBsem 5 4 Jsmnepsbay | JBsJam £

5 W el BB 53 50 b 1 6tk el 53 GWYIS I S sl ST

(oo 3o Ol o 4 0okl s Lot )l Cd) s o 2871y B 5liw Gl - 5
Ordr Fulfillmnt Ratio=_ ,law Gass &

Shipment Rate = Desiered Shipment Rate * Order Fulfillment Ratio )

1. Inventory Coverage
2. Shipmnt Rate



VEY Sl | SA o L] r&,wdulwq,{uowwl \ss

Csllas JB5 o & 5w JB5 Jom Ol ST Cd 51 (sl 35l BT o
(%)
Order Fulfillment Ratio

) Maximum Shipment Rate
= Table for Order Fulfillment(

Desired Shipment Rate

Givw Olej Jil 5 OS5 s g0 (355 90 Olis 4 (Kiw Jiig o Oljpe ST

:b)‘b J)Lﬂ.w

Inventory
®)

Maximum Shipment Rate = — - -
Minimum Order Fulfillment Time

35 5 pamme (S ko (08 0 Bl G 0T 5 b Bl G Ol JBlu
5 A3l lp eV Obey Jlle opl s pd o atia OS 0 w5 ST e 4 OL e
J)‘.U Sy a.UAJM Lau;v)lﬂ.w M;G:h cd-\.a Cfl‘)b .Mb@ Ol b J‘JL""‘ JL.A)‘
g Aol &S Sla sl adST 5 ess Rl 08 WS el JUs 4 0L 2t

"l e Sl s o
Desired Shipment Rate = Customer Order Rate #)

sl 13051 ool GRS s ) 5 (6257 50 1 (6 e )Mk 5 0T 3 S

b;a:h&»‘ﬁ;&.«:— C‘f&‘jbﬁ) 4.]@\) Q‘}So.a Lﬁ‘fl""
Shipment Rate = Min(Desired Shipment Rate, Maximum Shipment Rate) (V)

Wi 1 T b iy dal g o 7 1) T o 51080 0 e (V) e
OM;JcLJ)}JJ_’bQM&J‘AS@JLA)H)@\}JS&)\JEALJSJ«:—

ey J& 3 o &5 8l 5 alasly 4 (F) 5 (F) alaly 55 875 L 0155 o0



\9‘/' C}\)\g@jsb\j\éﬁur&w@l{}i:ﬁj)\.gui:'q;‘—c)y‘;m.n%OJ@}Q\{){MJMW}F

W

Shipment Rate = Desired shipment Rate *
Order fulfillment Rate = Desired shipment Rate * f (

Maximum Shipment Rate)

Desired Shipment Rate
L..J.{LSA:C_JOLU}\)Qa\o&gﬁwf%&bgug})&nowdiﬁc¢|ta)j.5)'L'9T)b
Olej (b 53 kil & DY s ol o) 53 ca ol 055 pblie 4 4> 5
Syl L;wtf@\dg,.nmé,-};g,\;ﬁ)u 315 Olejad ol s Cialibes
ol 51w bl ) AQy 3555 Sldie ¢ bl | diS 3L s |y e S
0313 Lioles SQp L 45 dns o fosowi 1y it bl oyss Lin 51 5 oS W g &S
S35 sn MlFor oS w55 (S35 dmbme (1) dlly G b Sl 5 508
S dwloen | 3 g8 o0 dwle (V0) dslas Sl eslinul b aS t o, 95 Il 451, BINV,
1By polas
AQ; = 5Q;_y, @)

GIr> 02 G257 50 S
BINV, = TINV,_, + AQ; (o)

o s . . - \ . e . o
jMJ@&ﬁoujﬁoéfg‘)uYWth )‘)b_‘_g\..pl.m&bu‘_;‘ﬁo.\mf@)};
Jslas )bé\fs:,.w‘ r‘t 69> )JBINVt rc\:}j‘ Lgaﬁ-‘,.»)Dt &\-\:—DQt YJ.L)a-.? Q‘ﬂ
Sldie (asb Dy 3l 28 (BINV,) adsl 59m 50 Jldie B 555 o0 o5ls Olii (1Y)
b )93 55 By 4h awles (VY) daly Sl eslitsl b a5 554 o awle SOQ,
Ll glold b ilee B 55 OV seme )l 45 SOQ; Jslae (935S
U‘i‘ u\.:}&u.e 2 a)\..zjé S L;Uho)jé B C“"‘”}u:iti QL’:,};a;fL Ja..ﬂ‘}: Ov\.::ﬂdl.aﬂ)‘
3,8 oo )15 eslialsyge s 2o 5 ok 53 & Sl g, b llas Sl
o )‘ OM&J}J )‘v\jﬁ Q.«»‘ o lis CJE.A (\\) @b €S SOQt J_}»«f ‘U‘i‘fL"

1. Markt Dmand
2. Dlivry Quantity
3. Bginning Invntory



VEY Sl | SA o L] r&;wdu|wq){maww| \SA

)ﬁ@%ﬂb@(\*))(\\)bb)&})l)jﬁ)‘»@)}bbbbucj‘;

DQ, = min(D,, BINV,) (")

S0Q, = max(0,D, — BINV,) ay)

CL«S\ Jb 3 (63 30 .l rlta)): (TINV) CLJI Jb 3 (635 30 Hldas (VYY) dbaf,
)j.& Lol el o.\..i:d\.wﬂ o.xJS.\;J}J .hwj &S ol @'YJ—M jiv\il.u (WIPt) \)lf

ol s L5 (OVF) alasly I WP, ol o Ll 55

TINV, = max(0, BINV, — DQ,) o)
WIP, = WIP,_, + 0Q,_, — AQ, OF)

:3}&&5‘ oslazal 6 LSJL‘)‘}"'“‘—':’.J*’LL’L&' wﬂLs‘j &LN‘_S)LM')‘N Lf:;j)

FQt = HDt + (1 - H)FQt—l (\b)

Jhe 3 i il Y slaga g 6198 51 5kl
ol J,;;u.;l-cjﬂ S el 4 by sagsgys o Dbyl g5 ys Hls sel
L dbe s sldie &S5 cab g o e 45T Sl Sy go opl 4 DL, Lol jlisle das
o ey LS il 3T 0T (s it kY 3505 slaas L 5 3l ol
L;,uf;\wLJ_;45Q,ymw%wajdm)uupLsxﬁp\ﬁ,a,u@j,j
e S U8 o Jos Sl Lalyy opl 48 Sl 73 6 Ll ot § L5 55 OLSS
dal e e Lailgy pl al Sl gileans 55 9 AsL Jér.gjl-c)y sl S s

55

X, = Xo(E; Ef fect of Parameter4R¢~E on X) (V%)

1. Work in Procss



\9‘\' O\)\i«h}@b\)ﬂéEuwdkﬁ:ﬁ‘))\gﬁj‘—cjyh’nﬁ%o)@}QﬁMJMW}S

dde (i s
e by dobe STl Al o e mislzel (5ledie ogr sl J sl
skl Aas o DL baai (5 53 1y godly Slagterm (o8ls Sllos Ysans
5 G35 Slom (5 Gz L OT 035 035 gy p b Jole iy A5 (61 ot
Olaabl (S Cgmm (s Laslg ) peand 51y (Y2 VV (g5lbe 55 57 9 45 yl53) Sl e
OT 5 &8 A plil oy Sl Bl 5 dlows 9 3aie (S0 5037 el 6>, Shas Hlael

AT SN
Lol Sales 5 b ite doly pon ) shiteds 00T opl 16 siws slallast O 5037 .

Perceive FractgRerceved Fr

Orders Filed Orders F
Step Time Market Share 1
<Target Delv,
Step Height l Initial Channe! argczay)»m Time to Adjust
nput Demand N Backiog
<Forcasted Market s 4 Acceptable Backiog = ¥
Demaznd FD3 Sackio|

\ ~
Target Deliverg,

Delay
] /
Net Assemony V o wemit@Pes reg Shpment
1 CompR e 10 Adjust Finish Rate
maximum Gross Goods Inventory
Wssembly Compietign / J s m};:: P Order Fulfiim
! & Rato
\E gﬁf’:fo’:by hed Good Inventory \\——f ;*
ne to Compie b Adpustment Minimum Order abie For Order
Assembly Processing Tme Fulfiiment
Unit to Component \ Y paip g
semb: Yeud Al Siasle
e Y Desired finshed Good
Inventory Coverage time ™\
Desired Finished i Safety Stock

"53'(’/" 23 dde Al 0 IS8

5 Olla 8 Sk 5l 6,80 e b ehnah cpl os dde Slstle ol Oe3T LY
5 kS gy sdeme Je Sl OT Slogle 5 agr el ooy 53 08

23815 b 550 e (ol e
Loy Jus s ki SYslae gladls 5 JS.I @ oarg b bdsly Gubs ¥

el 0l 36 (VeNSim) oo 5 5\ 58l 5



VEY Sl | SA o L] r&jwdu|@w¢gﬁuoub| Y.

(Vensim) gy 5l5lp 3 b 5 dus dili N I3

Lilh 5 GSU Sk (o me 55 e slaiie (S sy cnl 53 i 0p03T F
Ad 0315 5 3 gy g3y ge Jke by 5 b S 15 gus
oo 53 doml W o3I (Lol a5l e <0 5037l planil S Il s
3o 4 s oS el a5 (gla ite S, A o) e S o ke 4
L LT aas Hld) &5 A ) l6 ke & oo 5 0S5 & byl Slie

Cﬁﬂ‘o-\.&jﬂ.’pbj‘jcuwubfﬂb&j



A\l I C}\)\i«h}‘5:\)'5\7'Euwdk}i:ﬁj)lg‘}iq;‘—c)y‘;ﬁﬁ%OJ@}Q){MJMW}S

Assembly Start Rate Production Start Rate
20,000 20,000
15,000 15,000
£ £
E 5
2 10,000 % 10,000 |,
£ S
=) 3
5000 5000
0 0
0 4 8 12 16 20 24 28 32 36 0 4 8 12 16 20 24 28 32 36
Time (Month) Time (Month)
Assembly Start Rate : ExtremePoint Production Start Rate : ExtremePoint
Assembly Start Rate : Base Run Production Start Rate : Base Run -2
DQ Send to distributer
20,000 20,000
15,000 15,000
s
s £
5 § 10,000
2 10,000 [ g
= 5
5000
5000
0
0 0 4 8 12 16 20 24 28 32 36
0 4 8 12 16 20 24 28 32 36 Time (Month)
Time (Month) Send to distributer : ExtremePoint
DQ : ExtremePoint —+—+—+— DQ : Base Run 2 Send to distributer : Base Run

%ﬁﬁﬂ‘d\’)éddﬁjw)v‘}g

5 i o ol 55 dalg Ve SHJUET Lol adsl lie (se5T ol planil g
3oLl e S el 5 (sla e 5l (V) S8 L o gy ke ol
LT aer 5l o o o OB ) ol S ke & b oo 5 oS w5 55 & Jlol 5 e
DB, 5 Loty oiasOLi £ 5 g0 (pl el 0l Jao L gl LSS D3 Sho 4 4 5 L

Al 5 O 5 A3 35 50 ol Je (gl i Ole WL

Channel Order Backlog, Finished Goods, (sls i Gl Jdows (23w opl s

bl ol O e 4 Market Share 4 Inventory, Order Fulfillment Ratio

ol ol 6\’”‘ J‘.’.) Jg.:r LSL“J:““‘)L.‘.



VEY Sle | 8A 0jls] oS0 5 o dlo | (rin e Slallas | WYY

Sengitivity Control. Edit the filename to gave changes to a different contral file
Filenarme: |I,23 - final madel - Sensitivity Analysiz vao Chooze Mew File. . | Clear Settings |

Mumber of Noise (o bdultivariat " Univariat
1 ! 200 1274 ultivariate hirvariate
simulatiors seed (" Latin Hypercube (" Latin Grd

[ Digplay warning messages ~ File I—

Currently active parameters [drag to rearder]
Mimirmum Order Processing Time=RANDOM_UNIFORM(.25,.3125]

Marwfacturing Cycle Time=FANDOM_LUNIFORM] 375 625) __Delete Sekected |
Time to Complete Azzembly=RANDOM_UNIFORM[0,.375.0625)

Average market demand=RANDOM_UMIFORM[S750,16250) Madify Selected
Canpetitars Attractiveness=RANDOM_UNIFORM[ 2525, 4375) |
Add Editing |

Drigtribution
Parameter || |RANDOM_UNIFORM ~|
todel Finimum I aximum |
Walue Walue W alue

‘ Mext » | Finigh ‘ Cancel | |

Jde Cowbus Jdow gla 2l ;L A S

Random ) —sisSs bl mjs b 5 Cis ilead 5 b ol ¢y
Cand 1YOE 036 &S5 53 L Yoe dbg e el )L «OT 5 45 Sl 0ld o3lizwl (Uniform
o ol el ods (gileans (Base Run) ol S 5 zelil ol Lldde 4
ool cpl ool ol 3518 7Ver 5 740 VO O Sl slaeil s Cuwlas
S Y bl ml Sl peie Ao S ol gilwans el e2gdome oliasOlis
230l (100 o3L) 65535 03 3dmue 4 503 Ol gt 4 Ll 03l 55 0T )3 (3luas

Ayl B esgdee pl 53 (sde Vv bl ) lagsileand 700 oS ol (glos g



\VY’I O\)\i«h}&b\)ﬂéEuwdl{ﬁ:ﬁ))\g‘}iq;\—c)yh’nﬁ%oﬁ;.é}q)g#ddﬁwj

LARG-E

LARG

oy E9

gre
IR 929

Base Rur

n
75% [ 95% [ 100% I

Base Run

50% 50%  75% I 95% [ 2009 I
Channel Order Backlog Chanvel Order Backlog
8,000 8000

6,000

4,000

2,000

0

L.
-—T\\N\“
-\\.—.

7,000

6,000

5,000

4,000

—
f/\_/v

Channel
Order
Backlog

0 9 18 27 36 0 9 18 27 36
Time (Month) Time (Montr)
Base Run Base Run
50%  75% I 959 I 100% [ 50%  75% I 95% I 100% I
Finished Goods Inventory Finished Goods Inventory
6,000 6,000 ‘
s a0 Finished

3,000

1,500

0

—

3,000

1,500

e ———

0 9 18
Time (Month)

0

0 9

18
Time (Month)

Goods
Inventory

Base RI
50%

Order Fulfilment Ratio
1

u

n
75% I 95% [ 1005 I

= A |
| V=
W W\

Base Ru
50%

n
75% [ 95% [ 200% I

Order Fulfilment Ratio

1

09

Order
Fulfillment

08 08
Ratio
07 07
06 06
0 9 18 27 36 0 9 18 27 3%
Time (Month) Time (Month)
Base Run Base Run
50%  75% [ 95% [ 100% 50%  75% I 95% [ 200% I
Market Stare Market Share
1 1
09 09
— — — Market Share
— —_—
07 [ o7 7
06 06
0 9 27 36 o 9 27 36

18
Time (Month)

18
“Time (Month)

s Cﬁl 9 Cjﬁ S g s Je Sl J.:l;d A JS.:'

Finished Goods  Channel Order Backlog sl s sl LARG 4 s

Lol s i 85 hl58) 5 (6550 90 i J S s 4 opl 9 ol 28 INVeNtory
Ol asls LARG-E - 55 (63 2 50 ebas PRI i PR ] IO
Js @) 5,054 55 Market Share 4 Order Fulfillment Ratio ! (s jluans ok




VEY Sl |5 oyl oK o Jlo | sirio g oo Clillas | AVE

el ok iy (63 g5 90 558 31 5L Sl g

e LB, s 25 SOl sl
(s DBl s Lamen 53 0dd S5 ladse b s DS A L dde Sl Sl ey
b or ool Js (s 5leacs 4 ol

S 55 53 el 0y 3 Shes Lol sla o ls (g5luans = 5 ISl
St SUSU Sk s pde b 3y Sy 5355 LARG-E 5 LARG
Sy Yo il 5l Q)}.p@@:xﬁr.)& ol s e Olas 1y Lol s (ks (:.,Lp)
odds g Js 4 aly ol Sosen &S o gilwdde Ve Ol 53 odd s i sl
NG

5> LARGE 5 LARG - 55 55 jine o Sloand sl st o) ol
33 Gl okian & L ys Jylar gl o s Lol Conbas pde 5 sl (Slad) g2
Lol s SLEL O,k 355 Cuny 43 LARG Sl 2 okl 55 4 4l sl
3,053 g cdu i (g

. is ° .o o
LARG-E LARG P 00 EF , .
Lol O b coxlad pus

303349

:)‘.\5:}3—}

A3l ) A w Goleand ) Jol Gla g &

Channel Order Backlog e
pde 5 2y sl 0 5o Channel Order Backlog ,s:s ¢l (gilwans &b ) I
'M"LS» Ol ‘) LARG-E 39 LARG &= 93 > Lo gJJ.b BE) C,..:AB C-LG S 9
Conbd pde Lyl 5 5 4 LARG Sl ) G LARGE Sl 55 B g ba 2l




\Vél C}\)\i@jsb\j\éﬁur&w@l{}i:ﬁj)lgui:'q;‘—c)y‘;m.n%OJ@}Q\{){MJMW}F

ol ot 5 ednasilas & syl Jop sk, OT 24 pde S 55 w5 Lol
el 0 0313 Gy Lol et s 3 S0,

dlg OYDY 3l Game ba ioliw 5 Y9 ol ys Jlia sbay Lol Coalss Ll 5 s
a3 oo O |y 5 e dao 33 P41 5 ¥V 00 0 Sl ok 5 bl a8

Sl iy msbn 5 LW s pde Ll d 3 ekeTasmy Slley
I 4 s LARGE &l 3 35 0T aiels 457 ol el 0,05 J b 53 35 50
oSl dals b (Dbleg e STl 5 doly VF, 0 51 Cwl 2alST LARG

okd i Slleg Jlslb o 81 g 203 V8 m oS ptn dolg VY00

LARG-E LARG

Channel Order Backlog Channel Order Backlog
5000 6000
5250 . - e
D )
Eao| 7 \k 2 )
B 1= £ 5000 .
S~ > S JL,\.' LR 8]
3750 T
s \\ 4500
3000 =
0 4 8 12 16 20 24 28 32 36 4000

Time (Month) 0 4 8 12 15 20 26 28 2 3%
Chamel Order Backlog | LARG ——+——+— =+ + 4+ &+ . “Time (Morth)
Channel Order Backiog | LARG-E —+—+—+—+—+—+—=—=— Channel Order Backlog : LARG
Channel Order Backlog Channel Order Backlog
20,000 20000
15,000 15000 A P
\
l g / \‘\ /\ \ /N
E 10000 £ 10000 —\——F—\
\

5 7

N/ TN T
\ )

J)‘: S99
5000 5000

0

o 4 8 12 16 20 24 28 32 36

o 4 8 12 16 20 24 28 32 36 Time (Morth)

“Time (Month)
(Mo Chamel Order Backlog : LARG —
o — Chamel Order Backlog: LARG-Dermand Step —=—=—=

ckdog :LARG

Sl 5 paad Lol b Ggne o b jliwr e (g5 duba [, N+ K3

Finished Goods Inventory s
3 359 ksl i 5 Finished Goods Inventory s gl 5 (glwans EB ) I
olas ‘) LARG-E 39 LARG &Jl- 95 > Lol JJL 0 C,:AB C-LG S Cu\.&

MWLARG-E CJ\>)-5 &L@ JW S35 90 Léuﬁ'd;:x}a.;.]a.i\fi)b s e



VEY Sl | SA o L] r&;wdu|wqﬁmaww| \vs

Gl w03 epsa) 0T S Lk, 4 51 syls LhelS WS LARG Sl
2o Sl s dls Y I 0l s e das e 0L ) Js5 s (leass

UJ.AK J..p).) A\ OMJQLJQS&Q}S‘ C‘)‘y CJ\?— DL .a\}-‘j YOur 4{@‘ a%.«u)

il o My Lol b (63 5 g0 oS Gudad odaslis a5 sl

.o\.&l.v‘_scM@‘FJJJJAJ\EJM&:JGJQ)ABOMJQWS

ad

oo .
ol 0
Finished Goods Inventory Finished Goods Inventory
5000 5000
3750 750
£| 2500 -
5 = £ 2500 .
S Sl 9
1250
1250
o
0 4 8 12 16 20 24 28 32 3 o
Time (Morth) 0 4 8 12 16 20 20 28 32 3
IFinished Goods Invertory : LARG N N Time (Month)
[Finshed Goods Imentory : LARG-E —=—= 2 SR Finished Goods Invertory : LARG
Finished Goods Inventory Finished Goods Inventory
5000 5000
3750 750
3 |
| m “ o
2500 : Y. A o £ 2500 v A |
\[ 1/ N/ - \/ 213599
V \f I
1250 1250
0 0
o 4 8 12 16 20 20 28 &2 3 0o 4 8 12 16 20 20 28 32 3
Time (Morth) “Time (Month)

ntory : LARG
LARGH

Inventory - LAR

Order Fulfillment Ratio iz

pde 535 bl 5 53 Order Fulfillment Ratio e sl » (siload mls 25 JSE
Lt o 0L5 |, LARG-E 5 LARG b 53 s Lol O b 53 Coalsh e 5525
30,03 el Lol Canbd 5o b i lhe Ghsw Cawd e li 5 Shes (b S & 4 5
3% 0lj 53 LARG Ll & Zoi LARGE Sl 3 Lol nls s L3 5

PP oY 5o V0 0l & L &S Wlaipr 05 Gl 5 Olus 4 a8 25Y 51 o)
'C”“"‘”;J“‘JJCJ‘”M)’




\VVI C}\)\i@jsb\j\éﬁur&w@l{}i:ﬁj)lgui:'q;‘—c)y‘;m.n%OJ@}Q\{){MJMW}F

LARG-E LARG

Order Fulfillment Ratio Order Fulfillment Ratio
1 N ] 1 Ve R e e |
s Lt
825 g
SIS 825
E|ss =
5 E oo .
s E) J‘u\a LR )
415
475
3
0 4 8 12 16 0 24 28 3 36 3
Time (Morih) 0o 4 8 12 16 220 2 2 2 3
rder Fulfilment Ratio : LARG +—+—+——+——+——+——+——+——+——+ Time (Month)
rder Fulfilment Ratio : LARG-E =—=——=—=——s 35— Order Fulfilment Ratio : LARG =
Order Fulfillment Ratio Order Fulfillment Ratio
1 eSS T T T 1 =T T T
i | | [
T RN ‘ I I J
825 | I - ‘ 825 | i [l 1
| RERRAN Vo
| - | i
. | | || | z \ | | |
E|6s \ / ‘ | # £ 65 + { { i —
5 | T s Vo frr 3,ls s
Vo | | A [\ [ ] Bl
Vol f | AN \ /] I\
A ] ] - SRR ARRY
/| NN \VEA )i \/ "/
\/ 3
3 0 4 8 12 16 20 24 28 32 36
N Tove (Mont)
LARG Order Fulfillment Ratio : LARG
atio LA Order Fulfiliment Ratio : LARG-Demand Step

Szl g adad Lol b b iyl 3iod o eiite (1 Jobo 8, N Y S

Extra capacity e
pde s g pde 55y Ll 5 s EXtra capacity i sl sileans mls p5 JSK8
Lyl,s 5 das e 0L 1, LARG-E 5 LARG Sl 53 55 Lol s b 55 Coabas
Ol pals 3 Soe S 4 a5 L 3 1 5525 (6)lslian Splis LoWG Coalsd
LARG o & o LARG-E o 3 Lol Conlid pds Lyl 5o sljle b
Szl Dl i b Gl (61 o O izl 4 ol s (g 2hy Sl g
Sl 0l g5 b ST V0 Obej 4o yide I C,‘y I s uoman AL o Lol



VEY Sl | SA o L] r&,wdu|wq,{ugww| VA

Too .
ol © 2%
Extra capacity Extra capacity
4000 4000
3000 3000
2000
2000 .
> )‘v\d S
1000
1000
0 "
0 48 12 16 20 24 28 32 o
“Time (Month) 0o 4 8 12 16 2 24 28 3
Extra capacily :LARG N N Time (Month)
Bxtra capaciy : LARG-E Extra capacy : LARG
Extra capacity Extra capacity
20,000 9000 i
I \ '
15,000 6750 H ft t
WL
|
100 (SRS S 500 H H 1 ‘
I\ \ | | | | ERIE)
\ ) - ‘ \ \ 22T
5000 I ‘\ Il Iy 2250 - “ |
| \
| | I | |
WL IERNARARA
0 JAR I\ LA\ | 0 JI [ I
0 T8 1 6 20 24 28 32 0 R T 16 20 24 8 %2
“ime (Month) “Time (Month)
Extra capaciy : LARG - - Extra capacity: LARG —
Exra capacity :LARG-E - Demand Step —=—=——=——=—= == Extra capacity : LARG-Demand Step

Sl 5 s Gl b slile b b uite (5l Jube ,U5, AY S

Demand Forecast Accuracy e
9559 Ll 5,5 Demand Forecast Accuracy ,acs gl p (silwans &b ) K
0L 1) LARGE 5 LARG s 33 55 Lol b 55 Coalid pe 5 pe
4 Cond LARG-E Wl Lol Coalad Lol 5 55 oS s o 0liS 5 S5 o das oo
S pane S L, Jy clwl odd ie Slles awls 4 51 LARG Sl
53 Nee s oo 0L 3 g5 Sl bl a3 ) (6 e 3 ke 5 Sl old 2in Syt
sk 0L &S sl ooy S35 Lo y3 YA @ oy YA 51 Lo Cualas Lol 5 55 Y7 ole
L33 515903 Olu g 08 e 55 LS Comlad ke Loyl 5 55 5 ABL 0 (63 5y oo 1)
OF o dasDLis 57 ) /8 4 Col oy 25¥ 53+ /Y 3IFF ole o Slea ol axtls 21330

..L&Lu,a LRI BT



\V%I C}\)\i@jsb\j\éﬁur&w@l{}i:ﬁj)lgui:'q;‘—c)y‘;m.n%OJ@}Q\{){MJMW}F

LARG-E LARG

Demand Forecast Accuracy Demand Forecast Accuracy

3% 3*’“\\’41_,\_._‘,_,_,_5

3 (R 9
2
25
2
0 4 8 12 16 2 24 28 32 36 2
Time (Month) 0 4 8 12 16 20 24 28 32 36
Ipemar Forecast Accusecy | LARG ~—+—+—++ + + o+ Time (Morth)
[Demand Forecast Accuracy : LARG-E +—+——+—+—+—+—+—+—— Demand Forecast Accuracy : LARG.vdfx
Demand Forecast Accuracy Demand Forecast Accu racy
2 2

Al
1 vaR\ / 1
TN/ o~ N 315 3
[\ NN
‘ NVAAN. . L
0 o
VI Tr v w m m w @ = w
“Time (Month) Time (Month)
s o
e el g— R e :

Inventory Coverage e
pde 5 ey Ll 5 s Inventory Coverage ;i sl ilwans ml 5 K
L'.MJU.A QL&J b LARG'E)LARG C_le-ja): Lo d})bwt-\ﬁ 3¢9
I 5 Lol Canbsd Ll b 53 (6o g0 Sd g el 5 Shes cbﬁ@@j
3505 Al F LY o3l 5o bl syl g lstas sl (LARG Cll>- & s LARG-E
WP,\P ‘b"f"njag:m.u\ wiﬁ'aﬁw) d)b)bdbf}&wui&\f‘_}:j:mg
YO 51V% ole s e das s Ol 555 51 (6 e 5, 5hes 5 ol 0l 2i OT Olug
OMJOL&SSJ’@;\C)YLJB)JM)JFVQQM\GMJLQJK}A&:&%M)J

R e PWINW St 4



is <o
Inventory Coverage Inventory Coverage
6 6
3 e
3 .
* T : Pt E) J‘u\a S99
15
15
0
o 4 8 12 16 2 24 28 32 36 o
“Time (Morth) o 4 8 12 16 20 24 28 32 36
Ifuentory Coverage : LARG + s Time (Month)
ifvertory Coverage : LARG-E —#—+—+—+—>—+ =+ Invertory Coverage : LARG
Inventory Coverage Inventory Coverage
6 6
45 45
N
N A A [ N\ 7\
= A} /A A\ - I | A
3 AW L W S J A I\ I\ |
T = T 7t s * 1 * Bl * PN ]
15 15
0 0
0 4 8 12 16 20 24 28 32 36 0 4 8 12 16 20 24 28 32 36
“Time (Month) Time (Month)
Ifventory Coverage : LARG s s Invertory Coverage : LARG
Ifventory Coverage : LARG-E - Demmand Step —= Invertory Coverage : LARG-Derand Step -

JW'}@ELsLbuﬁlgééfyu’;ix):i:ﬁélﬂdmﬂzéj.\&Jg.’l:

Inventory% e
pde 3y pde 5 3y Ll pd ps Inventoryh e ol leant mls 5 JSE
& a5 L das o 0l | LARG-E 5 LARG s g3 55 Loli O b s ks
LARG-E &l 5 coshlas a0 adly (55 50 i gy i uiie 5 Shas 5 JSKo
03wl Jewle dol & by, bl 3 95 8 Ll s 55 LARG Ol 4 Cd
PO SIYT ole 53 &S 5)sbar pitn 3 Sas 35 LalE A ole I LS Coalid Ll i
pols Lyl s 5 Aal o 3 g Lo ys YY olasOlil &S Ao ps A Gl odwy Aoy

.M: Jals M’j‘c)yab)bbéﬂf&bu};w_ 5



WY | a\)m,6;\;\5euwdgﬁgﬁbg‘;@;\-cﬂw‘ua,ﬁajq,{.\ﬁmwg

LARG-E LARG

Inventory % Inventory %
2 2
15
8 E) J‘u\a LR )
5
0
0 4 8 12 16 20 24 28 32 36 o
Time (Month) o 4 8 12 1 20 20 28 @2 3
[imventory %" : LARG ime (Month)
[inventory 96" : LARG-E —=—=—= e s “Inventory 96" : LARG +
Inventory % Inventory %
2 2

Dml

4155009

o 4 g 12

16 20 24 28 32 3 o 4 8 12 16 20 24 28 32 3
Time (Month) Time (Month)

[1mventory %" : LARG “Inventory %" : LARG
[imvertory 96" : LARG-E - Dermand Step —= “Inventory 96" : LARG-Demand Step_—=

3

Jﬂjdb&by%bﬂ‘}défﬁj&ﬁwﬁx&d‘jddﬁ)wj\-\JS«:
Sl

Market Share e
pde sy pde 5 55 Ll 5 5> Market Share s g (5lwacs mls 5 I
Olis Il . das e 0lis 1) LARG-E 5 LARG il 53 55 Lolss (o by ks
e bl aen JoS Gass s lls pte s 4 LARG-E Cl> ;5 &5 das s
Ol s ATy a8) eslilde b ilin J2alS 4 oam g b Jy ol ok 28 150 5

3)")‘_)56%WJJJ°WJ‘(Q‘6W“@)§’“‘\{Q‘j:‘))‘)l-’)‘r-@*"



VEY Sle | 8A ojles] oS8 5 o dlo | rin e Slallas | VAY

&Y

ool © x5 3
Cunlad pus
Ll &b

LARG-E LARG

Market Share Market Share
9 9
s feerrt T e s e S s
6 6 .
> )‘v\d S
ks
45
3
0 4 8 122 16 20 24 28 3 3 3
“Time (Month) o 4 8 12 16 20 24 28 32 3
arket Share : LARG vdf ——+——+——+——+——+——+——+——+—+——+ ime (Montr)
arket Stre : LARG-E - - — 3 Market Share : LARG wifx
Market Share Market Share
9 9
s "?/(PH—PV\—*’/T’“’T’_’_’/?
° SERRAREBARE| syls s
|\ \ [
| [ | SLEEX 8]
. VIR AR Y.
W/ g U/
3
o 4 8 12 16 20 20 28 32 36 o 4 8 12 16 20 20 28 32 3
“Time (Month) “Time (Vonth)
arket Stere : LARGMIR ——+—+——+—+—+—+——+—+——+——+ Market Share : LARG wifx
arket Shere : LARG-E - Demand Step Market Share : L2 Step

o 5 akas SLOE b I3l g iin (s dobe 515, IV IS

& S domi
IS 53 byl S G Sl 1530 5 Lol e Dl i (b gy Sladases o
5 Sy 4 anly il g L)l s S S8 ol sl Cob Lol G X
> Sas alraen 5 by Bl 5 QL5 padse cal AL 3 ol o Ol
(b slag sl 35l L b L 2 53 bolsle b e 1y el oo
w8 oS bolen bl tdans WLl g oy 5o 1y 355 Oly ( Sl 5 jaw ¢s5sTb
5 3l sl 0 4 Sl s slane s 6\)\31445uﬁ\>\)g ol sl s
v\;?:'g)}c&)‘t{d‘)tﬂc)u:;i}rjO;U.Aﬁu‘yﬂrﬁ‘)d‘v\ﬁ‘uéj‘)%&ww
3 80ee 5 4 b Y UL LU F e S5l 88 Sppe bl
on DL s sliten Jhesn nl 53 bl el 035a3 ST b slae i
Jlsl ol 555 ols ol ooy & Lds sy (Bl pagie bl
((Soalys (laptucn 3,505 S eslial b isu il 5 Y 8l lagsl 2l

56 e bl oY el ooy laasla agh oal 03 Sy e



\/\Y’I C}\)\g@j‘sb\}i\é E\hr?...:.w Lﬁl{f°J§"~3Jb~”"'«J‘_Cﬂw‘% 0 ) St oo Joko drwo g7

ol 258 5 30T SIS s idw i Gla el e td (i w5 O 5 b a-lias
T LS e S LSl A Sl a5 Sl a2 e
by (slaand 3 1l o SCalys Jobe &S5 5l bt b s 65 iy a3 iu

Szl B g e S Sl g Lk o 5 0L o 5 Sl (Slasls gl 9 iy 5
zoY 3 Shee cla gl Jleel 51 oy b gy p Condl ke A (51 5l 53 (Jiks
A el OSG cpl codd 1 b Jae 55 gl Jleel b ks s lie 23w 51 25V
3 gy BOT b 5 o ize oo (gla e s ST G

e S8 gl e s co Lol Cunked j5 oS Jsl sl ya (Jle gl
Aoy Yo olg Jsame S0 50 Gudd O3 2l S b s Loy VY Lo
YWl 4 (9057 g0 Camd i 3 Slas b i)lie Gl Cand g
L e 5 2 3 PR B gme b 35k ol D5 S350 S 35 A2
laels s Slas 23

05‘uwﬁ&ﬁdséuﬁﬂalst)uww(x)sSrjséﬁ)u).s
S L33 YO ol Jgamen (6355 30 s Ao pn WY 3l Cub b s g Ao s
YO pllas 4y (Ml (635 s o 035y 3 PP Slas b i )lie GRS
3 S ) VP a8 gne L 5 law 05 Lo )3 PV (6353 90 b s 03 g Lo >
plasls | 5 Shae il 5L

Pl oY alie b e yaa sl idm 31 el i) (gloadl 3o 0T wms
o;,‘,;?,g.(ibmp;,?ycﬂduﬁ\a\)gw@l&(usg,gw,M;;,;
oo bl Wil ) s 5 ileplSan 2B il 5 5 b Olgew
T Lol 3 525 oo Jitws juiie &S5 Ol ey 355 s 2 3Y el ool 2w 31

...\.::..i,l.s:wswbj‘yﬁ‘)JS@‘&uubu}uwﬂ

laslgls

La e L8 5 ol 5 b (laacd SET 5L Sl tansn &5 3 5l Jte 0



VEY Sl |58 oyl oK o Jlo | srio g oo Clillas | VAT

Dgd o slgdi @'TLS\AJ&)}; Sy =3

s 55 4d ) 3130 OE WS 05 jo B 1y oS el - gl D17 o sy Sl 253 3

(&1 ponls 5 OledbI (655U I aslizal

b o Sladile Lol S e 1)

DS 5507 Sl iy 4o 51 panads

5 G500 merd S 2l el ke 65 8en

w0y 53 5,5 Ol (g Luslazel

Cwds 53 6,91 5 6l 58 5 (B o)l Blp 5 )l Pl Gl ) drn 5

s oo s ale (b 5 b NS 8 L bl sk 53 (6551 5

als

S e slaesed 5 (I laslas 35,5 o slgiig ST sl 2assy 6l momen

3o b g9y o Iy il Jﬁs&f&uﬁxﬂbsﬁ OJ\JMCJ& w.a‘l.? 0y )

S SeS 4 gm Al esliel Olaanillae 53 baesed 5 Laylas plu 31 5 dias i3

33 8 Lo e 4y (5 2y (sla e 5 AST oISl Jute

ORCID
Fateme Khanzadi http://orcid.org/0000-0001-8755-1988
Reza Radfar http://orcid.org/0000-0002-3951-9905

Nazanin Pilebvari http://orcid.org/0000-0002-0312-4231



\/\él C}\)\g@jsb\j\éﬁur&w@l{}i:ﬁj)\.gui:'q;‘—c)y‘;m.n%OJ@}Q\{){MJMW}F

c‘.bo

Gl el Gl mlie L5 .OTA0) d Lgdexl (5 Lesl,ST L OSs6 Slas
o o el Sy pte stsliding SO 5 Sl b el o
Ara. £33 Shous F (G0 yleds

b 5 &SSlar ool el (g0, ) (sla) il ks andllas .(VWAA) ¢ o3l S il
e 2N b 525 e 5 Sl S gl (Sl

bagrlse 5 ololid 555 b el ooy &Sy S e OFAA) oLl il (L, 1SS
Y& Lo A oled VAN Gl /3,5 o pido (635 sl Sl o3bizad U wnT bl
Fo

Sl 5 Db el 0 SlagFl el Slamlie SIS pw) (YY) (2 Loy i
LISl 5 Lo 20l oy ke oS (pLi pL inis etz 153 30 aallae)

Jloslézal b e el o i Cy s pilse (5ot (VAR 0 Gla (615 o 5 ol e
(s Ll Ol 4,85 (a5 ol SIS0 e e adlls) o (65 sy
APV Law tOV o) Y o)lad @ o)53 IYAF Sliwls

3,500k oY b oy (Sl s Shee b3 0¥ o Sl s o S5
g Copde 2 2 lotagy Ml G ST g et b
Sl

oY el (go ) o e 3 S g slel ulow L(1Y44) ol ol S f e ) aanls
rie Sy pde o)lan L (6,8 panal Sl Gl G bl Ole a3
AYF G oo (F o)led (o2in 0553 I FAF Ols . (O g o lK2s)

L3Sy Slear LSS L(I19) (G gk o2 o3ljSa) 8 e S i odly (5B
L Lsffgw«@ slagp ool b =Y ool o iy B s el o iy Sy ke
olad & 0355 OVAF o33 aed ool Sy pde asliiagp dule OS5 55 aastls
AYE BN v OF

b fo S p S gl eyl 53 Ole) Cu e LOTAF) (L oge . (She
Oyl Caieor 5 ple oils o etige dS2ils L sla_iny sy 5 olalllos



VEY Sl | SA o L] é,wdu|wq,{ugww| \AS

AR ol Y oyl s Il
o) S plOlanil (6 8 i 25 0F) 6 ) plissl (L b o 15 S b
ég‘”i)u}:“‘hg}ﬁ))g&:‘t°ﬁj$ﬁ.)3wdw‘f”&®bﬂ&ft

NFANYY (A 05l e poe g draw o C ko dolilias ¢ a0 i

References

Afsharizadeh Jafari, O., Maleki MinBashRazgah, M., Zarei, A., & Shafiei
Nikabadi, M. (2021). Designing a ranking system for purchased
products based on the consumer’s and expert’s opinions using an
aspect-based sentiment analysis approach. Modern Research in
Decision Making, 6(2), 20-47.

Aghajani, H., & Akbarzadeh, Z. (2018). A comparative study of lean, agile
and lean agile supply chain strategies. Paper presented at the the first
applied economics and management conference with a national
approach. [In Persian]

Avelar-Sosa, L., Garcia-Alcaraz, J., & Castrellon-Torres, J. (2014). The
effects of some risk factors in the supply chains performance: a case
of study. Journal of applied research and technology, 12(5), 958-968.

Barroso, A., & Machado, V. (2005). Sistemas de Gestdo Logistica de
Residuos em Portugal. Investigacdo Operacional, 25, 179-194.

Carvalho, H., & Cruz-Machado, V. (2011). Integrating lean, agile, resilience
and green paradigms in supply chain management (LARG_SCM).
Supply chain management(April).

Duarte, S., & Cruz-Machado, V. (2017). Green and lean model for business
sustainability. Paper presented at the Proceedings of the Tenth
international conference on management science and engineering
management.

Fakur, S., & Olfat Laya, A. (2018). Supply chain risk management with the
approach of identifying and dealing with vulnerable points using
fuzzy TOPSIS.38, 29-40. [In Persian]

Figueira, S., Machado, V. C., & Nunes, I. L. (2012). Integration of human
factors principles in LARG organizations—a conceptual model. Work,
41(Supplement 1), 1712-17109.

Gamboa Bernal, J. P., Orjuela Castro, J. A., & Moreno Mantilla, C. E.
(2020). The sustainable supply chain: Concepts, optimization and
simulation models, and trends. Ingenieria, 25(3), 355-377.

Ghassemiyeh, R., Jamali, G., & Karimi Asl, A. (2019). Analyzing the
dimensions of the large supply chain management approach in the
cement industry through the integration of multi-criteria decision-



\/\Vl C}\)\g@j‘sb\}i\é E\hr?...:.w @l{yééj;bwﬁ‘—t}ﬁwﬁ% 0 ) St oo Joko drwo g7

making techniques. industrial management (Tehran University), 7(4),
813-836. [In Persian]

Ghazizadeh, M., Safari, S., Nowruzzadeh, F., & Heydari, Q. (2019).
Integration of supply chain management approaches in the form of a
large supply chain using multi-criteria decision-making techniques in
Saipa Company. executive management research journal, 7(2), 113-
134. [In Persian]

Gunasekaran, A., Patel, C., & Tirtiroglu, E. (2001). Performance measures
and metrics in a supply chain environment. International journal of
operations & production Management, 21(1/2), 71-87.

Khosh Reza, H. (2018). Investigating the comparative effects of lean and
agile supply chain strategies (case study: Sham Sham Industrial
Complex). challenges and solutions, management conference. [In
Persian]

Maleki, F., & Mahdi, F. (2014). Time management in platform-based supply
chains, Business Studies and Research Institute, Faculty of Industrial
Engineering. Iran University of Science and Technology, 13(33). [In
Persian]

Maleki, M., & Machado, V. C. (2013). Generic integration of lean, agile,
resilient, and green practices in automotive supply chain. Revista de
Management Comparat International, 14(2), 237.

Mohaghar, A., Bazazzadeh, S. H., & Eghbal, R. (2017). Identification and
Prioritization of Effective Factors on Online Advertising in Iran's
Market by Use of Fuzzy MADM Technics (Case Study: Clothing
Industry). Modern Research in Decision Making, 2(1), 149-178.

Yazdani, N., Sardari, A., & Omidvar, R. (2015). Ranking Barriers to Green
Supply Chain Management Using DIMATEL. New Marketing
Research Journal, 5(2), 1-14.

Rayat Pisha, S., Ahmadi Kahnali, R., & Abbasnejad, T. (2016). Applying a
hybrid qualitative approach to provide a comprehensive model for
supply chain sustainability assessment. Modern Research in Decision
Making, 1(1), 139-166.

Rice, J. B., & Caniato, F. (2003). Building a secure and resilient supply
network. SUPPLY CHAIN MANAGEMENT REVIEW, V. 7, NO. 5
(SEPT./OCT. 2003), P. 22-30: ILL.

Safaei Qadiklaai, A., Akbarzadeh, Z., & Ahmadi, A. (2015). Evaluation of
comparisons of lean, agile and lean-agile supply chain strategies,.
executive management research paper, 3(6). [In Persian]

Safikhani, F., Safikhani, M., & Ehtsham Rathi, R. (2021). The moderating
role of supply chain flexibility on the relationship between
environmental uncertainty and supply chain risk with the supply chain



VEY Sl | SA o L] é,wdu|wq,{ugww| VAA

risk reduction approach. Development and Transformation
Management Quarterly, 48, 137-148. [In Persian].

Seuring, S., Aman, S., Hettiarachchi, B. D., de Lima, F. A., Schilling, L., &
Sudusinghe, J. I. (2022). Reflecting on theory development in
sustainable supply chain management. Cleaner Logistics and Supply
Chain, 3, 100016.

Tan, W. C., & Sidhu, M. S. (2022). Review of RFID and loT integration in
supply chain management. Operations Research Perspectives, 9,
100229.

Zargar, S., & Shirvani, M. (2019). Performance evaluation of large supply
chain integration performance of system dynamics. Paper presented at
the the third international conference on applied research in
management and accounting. [In Persian]

el o) o e e dre g OFY) L0530 cgsals Loy ol canblh (ool 5l a0 oyl 4 Sl

AMAFD (FMTY (oo o pids SoleSllon dagtns b 5 5,50 55 b w5z 5Y
DOI: 10.22054/jims.2023.70981.2825

Industrial Management Studies is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.



