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Where cpi, vi are the pairs cpi = P{X <
vi} for the CDF (Cumulative distribution
function)
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Adjustment Station Model Standard Time Repair Station Model Standard Time
. X100  Tria (2.1,2.5,2.9) . . X100  Tria (5, 20, 80)
Wheel Alignment (WA) X200 Tria (2.1, 2.5, 2.9) Electrical Repair (ER) X200 Tria (5. 24, 85)
X100 Tria (2.3, 2.5, 2.6) Mechanical Repair X100  Tria (10, 21, 100)
Roll Test (RT) X200 Tria (2.1,2.3,2.5) (MR) X200  Tria (10, 24, 80)
. . X100  Tria (5, 31, 85)
Paint Repair (PR) X200  Tria (10, 38, 90)
Water Leakage Test X100 Tria (1.4, 1.6, 1.8) Water Leakage X100  Tria (5, 15, 30)
(WLT) X200  Tria (1.8,2,22) Repair (WLR) X200  Tria (5, 20, 35)
X100 Tria (3, 3.5, 4) . X100  Tria (3, 3.48, 4)
Double Check (DC) - x>00  Tria (3. 3.5. 4) CSC Trim (CSCT) X200  Tria (3.5, 4, 5)
X100 Tria (0.6, 0.8, 0.9) . X100  Tria (3.8, 5.2, 5.5)
PIWAX (P2ZWAX) %200 Tria (0.4, 0.5, 0.6) CSC Paint (CSCP) X200  Tria (4, 5.2, 6)
X100 Tria (9, 10, 12) . X100  Tria (5, 15, 30)
Track Test (TT) X200  Tria (9, 10, 12) Sign Off (SO) X200  Tria (5, 20, 35)
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Constant Standard Times

Adjustment Station
Water Test (WT)

Model Standard Time
X100 7.87
X200 7.87
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Process - Basic Process
Name Type Action Priortty Resources | Delay Type Units Allocation Expression Report Statistics

1) [Process Paint Repair Standard | Seize Delay Release High(1) 1rows [Expression  iMinutes  Value Added Paint Repair Time 2
2 Process Wheel Alignment Standard Seize Delay Release High(1) 1rows [Expression  iMinutes Value Added Wheel Alignment Time v
3 |Process MechanicalRepar (Standard | Seize Delay Release | High{1) Trows |Expresson  Miutes  Value Added Mechanical Repair Time v
4 Process Electrical Repair éstandard Seize Delay Release High(1) 1rows |Expression Minutes Value Added Electrical Repair Time v
5 Process Roll Test éStandard Seize Delay Release High(1) 1rows fExpression Minutes Value Added Roll Test Time 2
6 Process Water Test éstundard Seize Delay Release High(1) 1rows [Expression  iMinutes Value Added Water Test Time v
7 Process Water Leakage Test éStundard Seize Delay Release High(1) 1rows fExpression Minutes Value Added Water Leakage Test Time v
8 Process Water Leakage Repair %Stundam Seize Delay Release High(1) 1rows [Expression  iMinutes Value Added Water Leakage Repair Time  [7'
9 Process CSC Trim éstundard Seize Delay Release High(1) 1rows |Expression Minutes Value Added CSC Trim Time: 2
10 |Process CSC Paint %Standnrd Seize Delay Release High(1) 1rows [Expression  iMinutes Value Added CSC Paint Time v
1 Process Double Check Estundard Seize Delay Release High(1) 1rows fExpression Minutes Value Added Double Check Time p
12 |Process PZWAX éstandard Seize Delay Release High(1) 1rows [Expression  iMinutes Value Added P2WAX Time 2
13 |Process Track Test éstundard Seize Delay Release High(1) 1rows [Expression  iMinutes Value Added Track Test Time 2
14 |Process Sign Off fstundard Seize Delay Release High(1) 1rows [Expression  iMinutes Value Added Sign Off Time v
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Name Number of Unts | Type Ditanc Set Velocty | unts ntalPoston Status | Repor Statstis
e Ty [WheeLher < FreePah | Wheel Liter Dstance W perlinde 20ws |V
2| Pant Repar_Liter 7 FresPah Pt Repai_LiferDistance 20 Feriiite 20ws |
| [3 [ eectrical Repaiiter 2 FreePaih | Elecircal RepaiLftr Distance 1200 Perinute 20ws |V
@ 4| Mechaical epar_Liter 7 FreaPaih | Wechanical Repas_Lifler Dstance 0 eriite 2rows |V
Sequence 5 |Tesifol 3 FreePaih  Test ollDstance 200 perinute dows [P
6 |Waler Test_Lifter i FreePalh | Water Test_Lier Dstance 20 perlinite 1ows |V
7| Water Leakage Test_Lifer T FresPah | Waler Leakage Test_LifterOstance (200 Per s Tows |V
@ 5 |Water Leakage Repal_Lifer 3 FreePalh | Waler Leakage Repair_LiterDislance 1200 Per inute 20ws |
Taansporter || [97 | CSC Trm Uit i FreePaih | CSC Trin_Lif Dstance 200 Perinute 1ows |V
| [0 [escpan Lt i FreePalh | CSC Paint_LifiiDistance 20 eraite Tows |V
@ | Double Check_Liter i FreePaih | Double Check_Liter Distance 200 |perinute Tows |V
v| [2|P2WAX Uier H FreePalh | P2WAX_LifterDistance 200 [Periute 20ws |7
fess T3 | Track Test_Lifer 3 Freepalh | Track Test_Lifter Dstance 200 Per inute 2rows |V
T4 | Sig OF Lifer i FreePaih | Sng OF Lifer Distance 200 |perinute Tows |V

E

Name Statons.
It Sequence 1 Lifter_Arrival Distance: 5 rows.
7 b LierDaiance Srows

= | el Repa_Lifr Dstance Srows

¢ Tomporter | [£F|PeciesL Repaeitrtitaics [Srows|
| [5[iechanicaiRepar i Disance Srows

& [TestRotDitancs rows,

= 7| Water Tesi_Lifter Distance. 1 rows.

i NetworkLink | | [§ | Waler eskage T LifierDiancs Srows
5| Viate Leakage Repar.Lifis Dstance Srows

70| CSCTim L Dsiance Trows

1| €SCPant i Dstance
v| [2 | Bouble Check Lifter Distance
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Process T3 | PRWAX Liter Dstance Beginning Station Ending Station Distanc|
cess T4 | Track Test_Liir Distance 1 i
loing 75| Sig OFLifler Distance 2 pa £
Data 3 o Sign Off 200

ot 'Double-ciick here to add a new row.
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[Process |
Accumulated Time
‘Accum Wait Time Minamum Maximum
Avesge  HMWEh  hvarsge i
Process CSC Paint 56.7333 1267 42.5667 67.1000
Process CSC Trim 66.2000 18.57 48.4000 79.0333
Process Double Check 378133 943 304000 46.8667
Process Electrical Repair 17024 9.19 162.70 18137
Process Mechanical Repair 38.0600 9.16 25.8333 44.8000
Process P2WAX 356333 939 27.4667 450333
Process Paint Repair 24.0600 6.96 18.0000 29.6667
Process Roll Test 323933 307 29.0000 35.8667
Process Sign Off 37.1467 485 312333 41.9000
Process Track Test 326800 788 28.4000 438667
Process Water Leakage Repair 7.8800 an 5.3667 12,1333
Process Water Leakage Test 16.74 2525 85.7667 13447
Process Water Test 297400 625 232667 36,8000
Process Wheel Algnment 28321 1260 27163 20740
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2000
0o
wom
)
Other

signoff uslg slawssl )8 51 plas o G8gi b Gloj (A) S



A VEee bl g e cpo 9 (o o)led piin Jloo [ o2k ) 10 cng slogiagh [Kes g dguls g dosre

a0l SO eyl g 6,55 a8
Spdise @i (69959 JyuS polie saige oSy

e PS5 sbpie (b (10) o6

gs )buw (5 5lwasnsy
IR py by ileane » gl o
flo JAS gm i ot OptQuest
JysS Cand 0 a5 5,5 0 p,0 |, (Resources)
slael yolie ) ol g5 IS pral ol daisogyg
Loy (Tamo 208 5 dtnS (90 59 gy
O 5 eoleidn mb) indy 990 slrodgacs
L g aibco Lo 1) picew 4 Sledlbl 59,5 o dils
sl gy iy olaw Sl sy ol ol
2y Glae &5 0b walys Gize gl (nl o
S5 a3Y el ould piaew 5lg Sl 5
Soxdy bl polie (Sange abre glp &5 ol
3 Sl Gy Slaws ol e oo dic
Jlade g ai8)S s 0 SO plp 1y jaelby Jlae
p2lacd S L ,0 )5 (69, ol el (oolesiay
Jb Slail g9y dlaws YL Jlade Coond jo

wlod ST 0)lg 558l e 5o ) s SOl

Controls

Controls Summary
Element Type Type

Included | Category | Control /

» M Resources Machine CSC Paint Resource
¥l |Resources |Machine CSC Trim Resource
I |Resources Machine Double Check |Resource
¥/ |Resources Machine Electrical Repair Resource
| ¥ |Resources Machine Mechanical Repair | Resource
Wl |Resources |Machine P2WAX Resource
¥ |Resources |Machine Paint Repair Resource
vl Resources |Machine Roll Test Resource
vl Resources |Machine Sign Off Resource
¥ |Resources |Machine Track Test Resource
W  |Resources |Machine Water Leakage Repair|Resource
vl Resources |Machine Water Leakage Test |Resource
¥ |Resources |Machine Water Test Resource
W |Resources Maichine Wheel Alignment  |Resource

Add Control From Array

Integer
Integer
Integer|
Integer
Integer
Integer
|Integer|
|Integer!
|Integer.
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|Integer|
|Integer|
|Integer|
Integer’
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Constraints

| Included | Name

Caad yily Linear | i yilg

: .l'\rpe I Descrlpncm I Exp‘r‘e‘sslon

[Machine CSC Trim] <=6

[Machine CSC Paint] <= 16
'[Machlne Double Check] <=4
[Machine Sign OFff] <= 10
:[Machlne Track Test] <= 14
|[Maichine Wheel| Alignment] <= 19

ih SIS g

" LInear| Golaaii ity
vl Linear |« 3y sl
=] men il |Linear|saza Loy
L) b Loampils Linear | nlas Lol
[ [z Linear |«uws <5155

[ £33 Slla) pabi | Linear|g s Wliss sk
ot |y oy Linear|.&:; Jaugis

Inet| Sailia gl Lingar |+Saiso Loy
Il i 3gai  ougsy Linear | sga: agis

[ B FE TR Linear| 25 owgsas

[t} [Esas gy [Linear| s gy

[~ | g beh IS s |LinEEF |

i

|[Machine Paint Repair] <= 20
|[Machine Mechanical Repair] <= 15
|[Machine Water Leakage Repair] <= 20
|[Machine Electrical Repair] <= 40

[Machine Roll Test] <= 10
[Machine P2Wwax] <=4

:[Machine Water Test] <= 6
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Nome Description
[ew Onjective
Bxpression

i ambard]f 510066 & (baton 50 Pan] [Mmmer_su Ched] +
Ral Test] + [Machine Sgn Off] + [Machine Track Test] l:n.edw Repar] + [Machine Water IEM Test] +{Machine. Water « Test] + Maichine Mi==1 ﬁlvmle nt])

@ Madmze  © Minimize

Check Bxpression oK Concel

]+ Machine Paint Repai] + Machine

L OHge a4 polie Sledbl 04,9 auslyd 4 B0

(232 a4l ) dote Flbos 39w Glwpor Tl Sun @6 (1Y) Jsb

[ Meximize | et sheuimienss 39
Ghiecirve vahoe sisten |
sactvatoe | 6T 10eE 006 Feneie

Comstramttame Trpe Stole =
i,  Faasizia =

Objective Values
N\ st v
Simulaton
Sl 59y [ (6515 (gLreliuns | dlaxi (g 5lwaiante Hloges (V) ST
0 s =

Constraint Na - Type Status Left Side Operat Right Side
Pt FUG S NP Y Linear |Feasible 6.000000 <= 6.000000
R ITEr e Linear | Feasible 16.000000 - 16.000000
S3==0 sl Linear | Feasible <.000000 <= <.000000
N P s P Linear |Feasible 10.000000 <= 10.000000
Canand S5 Linear | Feasible 14.000000 <= 14.000000
Z3= <SUls; patass Linear | Feasible 19.000000 == 19.000000
=5 ess Linear|Feasible | 20.000000| <= 20.000000
SIS0 eSSy Linear|Feasible 15.000000 <= 15.000000
A 3985 w95 Linear |Feasible 20.000000 <= 20.000000
[ 352 955> Linear Feasible 20.000000 | <= <0.000000
Tannxs IS Linear |Feasible 10.000000 <= 10.000000
A 325 ~SOS 3le o Linear Feasible <.000000 <= <.000000
TS 3509 Linear |Feasible 6.000000 <= 6.000000
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Controls

Controls Summary

Included Category | Control High Bound  tepl Description |
» P Resources Machine CSC Paint Resource Integer 16 16 21 1
vl Resources |Machine CSC Trim Resource Integer 5 5 8 1
| | @ |Resources Machine Double Check Resource Integer, 4 4 o 1
[ | ¥ |Resources |Machine Electrical Repair Resource Integer 18 19 20 1
v Resources |Machine Mechanical Repair Resource Integer’ 15 15 52 1
vl Resources |Machine P2WAX Resource Integer’ 4, 4 6 1
¥/ |Resources |Machine Paint Repair Resource Integer 20 20 26 1
| | ¥ |Resources Machine Roll Test Resource Integer 10 10 B 1
v Resources |Machine Sign Off Resource Integer| 10 10 16 1
vl |Resources |Machine Track Test Resource Integer 14 14 19 1
vl Resources |Machine Water Leakage Repair|Resource Integer 20 20 26 1
| | W |Resources |Machine Water Leakage Test |Resource |Integer 3 3 3 1
v Resources | Machine Water Test Resource Integer’ 6 6 8 1
¥ |Resources |Maichine Wheel Alignment Resource Integer; 19 19, 21 1

Add Control From Array I

5SS sbaastico iy pai Cawnd o polie cud (10) S

Constraints
Constraints Summary
[Included Name __ Type |Description Expression |

v wvlgi syl |NonLinear [Station Decide For Sign Off.NumEntTrans] > (0.4973+10%)
vl )y il NonLinear| [CSC Paint.NumEntTrans] > (0.4153+10%)

| @  [sxx0swwjt  |NonLinear| [Double Check.NumEntTrans] > (0.4152+10%)
vl Ul 3985 (sawyjls [NonLinear, [Station Decide For Water Leakage Test.NumEntTrans] > (0.4235+10%)

il V| s NonLinear| [Station Decide For Track Test.NumEntTrans] > (0.4813+10%)
vl iul 39éiCaws  |NonLinear, ([Water Leakage Test.NumEntTrans]) > ( 0.4242+10%)
vl :C)z SUlgj pubass [NonLinear| [Station Decide For Wheel Alignment.NumEntTrans] > (0.05104+10%)
2 R T NonLinear| [Station Decide For Electrical Repair.NumEntTrans] >(0.2022+10%)
vl Sy Sugi) NonLinear| [Station Decide For Paint Repair.NumEntTrans] > (0.056993+5%)

T ™ SlSo ugsy NonLinear, [Station Decide For Mechanical Repair.NumEntTrans] > (0.1806+10%)
vl | 3985 iy NonLinear| [Station Decide For Water Leakage Repair.NumEntTrans] > (0.05044+2%)
vl }\....u Jg) NonLinear| [Station Decide For Roll Test.NumEntTrans] > (0.4685+10%)
vl |22 5,8 3o | NonLinear [P2WAX.NumEntTrans] > (0.4151+10%)
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Expression

Decide For Water Leakage Repair.NumEntTrans] + [Station Decide For Water Leakage TestNumEntTrans] + [

de For Wheel Alignment. + [Track Test. ] + [Water Leakage A

Repair.NumEntTrans] + [Water Leakage Test. + [Water Test.) + [Wheel Alignment.

(" Maximize @ Minimize

Check Expression

* (92/[System.NumberOut]) +{[All Entities. WaitCost] +[Al Resources. TotalCost]) v

s 33 sl (Laals 3 (g j oo Bua &b (1Y) U

Optimization Completed Stopped due to the Auto Stop option.
Total simuiations: 303

Best Simuiation 39
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bl (595 1631 slrolus! dlasi g5 lwaiay Hloged (VA) JSCi



a CoieS'y g5 slo aie (ialSy (Setwad (69 0 il Ban b SIgNOAT (slassly (gjlo a5 (gjlo 4 Jo

Optimization

Best value
Current Value |

Controls
Control Name
Machine CSC Paint
Machine CSC Trim
Machine Double Check
Machine Electrical Repair
Machine Mechanical Repair
Machine P2WAX
Machine Paint Repair
Machine Roll Test
Machine Sign Off
Machine Track Test
Machine Water Leakage Repair
Machine Water Leakage Test
Machine Water Test
Maichine Wheel Alignment

| Objective Value Status

597655.708187 Feasible

17
S
S

19

a3
Y

23

i3

10

i8

23
3
7

19

Completed Stopped due to the Auto Stop option.

Total simulations: 303

Best Simulation 34

| Best Value Current Value |

Sz (ylgi 1381 do 30 08 (wlul o 00l dlgauiioy  Slud!l (59 3 [ 5H15 soluuny ! sluwi (Y1) ST

dd (oy5b GlaceS paled 5l sl s
ol iy ya3 (sl el )y anled J35 Codge b ond
ENl a5 AL slas st 5l w3l j0 a8 5
5 Sl g G Caie Sylig s 5l 0
Cogy Oyge 0 g ML:‘SA 6‘4.:[?)[5 LS‘LDQ)L.\JL:.M)‘
e &) Cemlisr Jgaze Jyae 5 » Ol
lsaze Jgame e &8, 5 (lawdsl 51 g g 00
b 996 Djge 50 5 905 (o0 518 (o3l 3590
3 e jerme odd i yad syl (eles pad
Gl S8 a5 p3¥ ey walgs 1) ool iy o5 oS
5 oehit colSiayl woled 5l IS 5 ey oS
delo 1) ol Syl jeme Jyame o)k
b e e (hg8 (ol 4 gy35> 9 il
B3yl BB sla i 5l plaS e 50 (gsleaig I
e omlBEl 4 e diange g 0ol
A S ol 005 e (g by slaaize
als g >l Arena 580 6 lawg Jow gl
Lk 5l o I 586 Gl e 5 byl
3L 5l o 3,8 Joe 35l wcilizie slog )l
Jow g oluls o o8FslS (Jowo bt o |,
e ol eolaiwl b s 28,5 13 Gioal o490
sels Gaa L Jol 5,0 OPTQUEST 38l
o Sl oy ante sl g slaanze
(Sologil By iyl L) LS5 ase TVA

G5 A g Sy
wig> onl 5o Supe sbasjsliws i 5l S
a5 5375 4 09 )5 sluanl)d same cwdige
5 Signoff a>ly o,l5 sloosls ogpy 4 e
selse 51 S8 lesle 1o ()50 40 Ll
plete (LS Oladod plo 5l w0l Gudod o
Lol yon adua iz allus > 5 (s3ledie wiloice
Gaa b iegh oplcal oogs ol 3 g5leai g,
G855 o b age Gl 55 slas (™
slanip  ell 5 (Sawad lg Gl
CS b g9 il Gl vzl s ol
2 Gl Slaghos o S olsie 4 "hale
Ol sl g el a2l Lol (g5Lug )093 08
“ibeand al p leane S5 L

‘saLoJ 9 Cowl ool colarwl ax 3 Lngr

sbil sly BB ooy nl gl sleels

il e
a9 Siludoe ALk Cuzr al Sledlbl 4 s
(ot DMl ¢ Ol 1 a8 5, g5l
SleMbl ay olzwl b g Lol <S5 0 o290
Jlo 3 B g Jlo s wluiS (puaie
5 gonadb (gpslaer lmpd gobe 51 VYAV
Silusyl Ao 285 13 gl po e 9)9e
Sy oS @ ol gtz 51 (S 55055



S Yl 6&&}&?&.‘5&.&5 ek g SIS
slecigles 5l alaS o lawg bagie el
S)ge 4 ddyl Copae 4y g aS S0 Laypd

205 o8 IS slojgd

oyl g gl sl o2 ol
SR, ©)08 lp 9)09% Gody glaes o
SVRE S R R e S S
59 4 lRh 4 pad mhes 5 g laptas
Sgb bl 5 eolil b b aril o 5,055 Cato
Coro wnby LS, ad I ) Cdew 655 09>
o3y loaili wdy slils 3l GLle jo 9055
S5 Slapianm 2 e | of Liles o5
I bsgileand slapines muild oo 550 42
WV (o w5 s Sl S8 595 2550
slag v szl coz g Wy glaan e
2o B S e psline a4 ilise
B @ g WS oo o 5,095 Cunio
Lo Gebie 5 Foe lanie b sudy SVsaxe
My sty gz 059l HL 5Ly Lol

alyr 9y09% Caro 3 Fp pEAS
a5l 330 p i 5 ol 51 00,5 o olory ¥
S oje> (nl o OptQuest I 8 4 Koo Lo
50 Sl 4 axg b ogd soliiwl aiib oo el
I T SIS ST RIS UL 3
Wy ol dmz SO ST 5 end o0y
L, Jol> 255 mlo il (BlackBOX)

Sged dglie S0 Lot (glopce
Silwds Gapinw 5l 00,5 oo olgrinn
@loled Sz 5 adsi blas als (b Gl
Sy sleanlp )3 iy 4 e &5 ladlSlS
Jo ssb ) 355 )18 ()80 00 990 93,5 o0
oy adgs bl Jetie Lole w5 bshas o
095 5 w5 lge bohs (5, bghs

(Labo (53bwg 09>

p9o 5B 99,9 Ol 4 Sledlbl les 5 7l
Shles ol o)l Goa L L cpl 5 ool
(emlr slanie el (Seead sloasly
G Al e Yo 5l e loase g Lzl pis o
ook ol e s mls Wl il g Joe
(obadl (G, Slaas UYVE S 0 Jesie
Al auie ose e (S lgs 1Y Gl
GlBl prizres 9 0y slaan e o rals U
o) ooles il oo (g DY gaze Slaws LY
olesle Slhles loaxly (05 15,0 e ol
Ol D98 abaii g Cunl 0aps 5 Jol> aije B o
23,5 o0 Cyme B9

ook ol slul g el slaezs s s
Goles axlg anld leolSalS olulls 5 Joiie
Sl A Ol o0 a5 6958 4 Al s 9095 (g5l
GBS soliwal I8l o slaezg S o) b
Lo ple 28, sao )0 5 plobs 1) e 5 g
i) 25 lolny) olulis iy
dlesl s (G G095, 5 &7 Gl s
» By g plle @l S glean e
Ol Sl pod i3 5 Jol> al 2l slacles
el b3l BB lade SITL po &l ol
ol LS o lalad aswgs 4y pladl cdl> ol jo
G2l sln S 990 DUl 5 moges ol 93
35 Lo o g ABg5

Gl ald o bolle coale gonailb
Gk wwleas e g0 ile
Shbee Glaanjo o) (Bl 4 2 (DY game
2 25,8 sbasly Slile Jrus oSl
Glolles aSism 4 w5 leoje> Sl plas
by wdlize pohw ;o cwyil sl iy yes
ol lacllas § 00,5 o S wodsS Cdglas
oS jlie b SYgame 6,5 o)lgs 5 Sleclas
IR Gileane 5 byl Spe oy gl
&) Cuxr e Ay Sl el W05 e



av CuisSy Wy lo aia il (Setuad (6)9 000 Wil Gun b SIGNOLT slassly (6jlo dingo 5 55l 4 Jio

Qi 638 syl b aptil> g 1l k «53lg0
Sl o pae g mlio pwaige Mol e

Lo ydeme adaly oL . Pl i cads [4]

ol obes o5 b, OYAY) Lol sl [Ve]
Aiye, el ol e .l

5 oy Cupe OYAY) sesl wlphes (W]
SOldos 5 0si Gl 5l mal> slacgome (el
O B g pye ouSitils il Ll

Copde OFAY) deze S gim> Sew (VY]
5 S ys Ol ol g Ol olejle ol g5 il LS
ool sl |

B R J g (R PSS A
solawll adg bolas 15 (55lwands 55lwags (VYAP)

o cwsige Medl o )i e ez SA )

OYAN) omel w033l dgaie o9 bowk [V
Lige > g5l Jolaie lp (oSb) Joe S0 p)8
e ol B (S5l )9S5 ES p 16350 anlllae)

M oyleds pgw Jlo

St s g ol OYYY) Lol gls [Vol
RSCE R UM HDRNC 1 I PO

OYAF) e wolil e alidexs V6]
)" oolawl b ul)...o.o.“n 9 6)‘4*?;‘; sleddls 6}%.)“'°U):’

e aydd ooy Lidgy o g (g5lwand
TYY-YAY 4 o5 bl

9 Gl 285 O TAY) Lo jaals ooLd b [VY]
6).«‘4‘).“4 0)155 u"‘“ﬁb 6*—‘%’ L.SL“‘\"‘B JAT)[S o)lol
(295 9 9i90) S b lio bl s

&bw
)l gl Cow b
St $5loas YA0) (ygu)lS 5 S V]

o Sxo oKiils

)LQJ. (Cdotte Azuls (T 0y Sgete g [Y]
abl.é.‘:...;‘la.z)y Ol 0420 NN Qlic‘ ey YYA0

Ne0-AY Slis wlel aiuall

wor OYA0) sl (bS8 5 asbls (soll [¥]
Copa S 3 G onal g0y S S
olads (g sl 5 olaidl g pos laplesle 0B,

Ae=$5 ) al> Y

Lo ogeme ol > Lo (bl e . Jole )3T [¥]
@lr 5,k el sileane 5 siledae (VTAY)
JUsl aSis g hladl Lulyd )0 wolSy i adgs Gliee

A oyled S Co pae iS5

Smaby LOYAP) L el lib)T [0]
Aoy ol el e ol slepti

(YA .a515 6&‘)6}& L51.{:..\.:;.7:.‘) ‘oolﬂ [7’]

SSUZ, Sy 5 oduzmy e S (§ilwding
o lods . g3 0aSLasls 4y 5 (sl (5lwdnnd almsges
AY-AY )

Lojoes  wgniSul e obanlillel [V]
L gsloas Jow gilwdge (OVAY) L solac ollo
e Sil A i Jae 4 855, 5l eolitd
Slesle gl Copae slagiegh Jsls - o5elS

Y oo,lels A oyg0

e Gy Ozl sy o Slaol [A]

— 6y St Glaebl Ll (g5loaigs jslate 4



manufacturing system design. Int. J.
Simul. Model, 9(3): 152-164.

[26] Gebus, S. Martin, O. Soulas, A. and
Juuso, E. (2004). Production Optimization
on PCB assembly lines using discrete-
event simulation. Report A.

[27] Hauser, K. (2002). Simulation and
optimization of a crossdocking operation
in a Just-in-time Environment. University
of Kentucky.

[28] Kijakic, N. (2002). A new simulation
approach for designing the layout of a bus
assembly line. Department of mechanical
and industrial engineering. The University
of Manitoba. Canada.

[29] Lee, S. G., Khoo, L. P. & Yin, X. F.
(2000). Optimising an assembly line
through simulation augmented by genetic
algorithms. The International Journal of
Advanced Manufacturing Technology,
16(3): 220-228.

[30] Maleki, H. Aghazadeh Shabestari, A.
(2018). A heuristic method against
simulation for optimal allocation of
inspection stations in manufacturing
systems. Simulation. vol. 94.pp.1027-1040.

[31] Ross, S. M. (2012). Simulation, 5th
ed. Cambridge, Massachusetts, United
States: Academic Press.

[32] Ryde, M. & Sundblad, E. (2013).
Production process improvement within
the telecom industry — A Simulation
Study. Faculty of Engineering LTH at
Lund University.

[33] Sarda, A. and Digalwar, A.K. (2018).
Performance analysis of vehicle assembly
line using discrete event simulation
modelling. Int. J. Business Excellence.
Vol. 14. No. 2. pp.240-255.

[34] Tantivanich, P. & Sudasna-na-
Ayudthya, P. (2002). A simulation

IS el 5 apms (VYAD) ol pelS o cad [VA]
Jbo b glally loans o olin gl
o e Sladllas dolilad AD

Silwarg OYN) Lode wsoblus ol [V4]
Sola slagle; b 2,5 (L2 alis 5luad
@bl anlie 5 )l slagi 551 51 ooliul L
bbbl aodle olKasls .y e saSiasls dags Sl 3

S OYAY) el e bt giwg (Y]
b gslodss 5l oolainl b (6500055 el (5351 sl

S50 ol Caz 50 (o et 2big 0,509,
Sl il oyl A1 S ppans aigze malS

REAT AR c)Lo..:J aé)Lw e o) Copde yo L)“’QSJJ

ol cus Sl ol gileaads 1 eolanl

el i GuihasS e ls 05055 (5l (55l
VAN olo o — Tl oy )l mulio  cwaigee

B pf Zalo o b
[22] Lee, D. (2011). The impact of supply
chain innovation on organizational
performance: An empirical study in the
heath care organization. Presented to the
faculty of the graduate college at the
university of Nebraska in partial
fulfillment of requirements for the degree
of doctor of philosophy.

[23] Elfattah, A. (2007). Goodness of fit
Tests for Logistic Distribution using the
Stabilized probability plot. Journal of
Applied Science Research. 3.

[24] Du, T. Wang, F. K. Lu, P. (2007).
Areal-time vehicle-dispatching system for
consolidating milk runs. Transportation
Research Part E. 43: pp.565-577.

[25] Fandino Pita, J. & Wang, Q. (2010).
A simulation approach to facilitate



CuisSy Wy lo aia il (Setuad (6)9 000 Wil Gun b SIGNOLT slassly (6jlo dingo 5 55l 4 Jio

approach for productivity Improvement of
an IC Factory. Proceedings of Symposium
in Production and Quality Engineering,
Kasetsart University. 104-111.

[35] Villarreal, B. & Alanis, M. R. A.
(2011). A simulation approach to improve
assembly line performance. International

Journal of Industrial Engineering, 18(6):
283-290.

[36] sarvar masouleh M, Azizi A, (2019)
Simulation and Optimization Model of
the Performance of Processes at Signoff
Units (A Case Study in Automotive
Industry: Saipa Corporation). I[JIEPR.
2019; 30 (4) :489-505

[37] Azadeh, A., Hatefi, S. M., & Kor, H.
(2012). Performance improvement of a
multi  product assembly shop by
integrated fuzzy simulation approach.
Journal of Intelligent Manufacturing,
23(5), 1861-1883. doi: 10.1007/s10845-
011-0501-0

[38] Hosseini, S. J., Ebrahimi, S. &
Fazlali, M. (2012). Simulation of mass
production quality control line
optimization using simphony.
International Proceedings of Economics
Development & Research, 28: 12-16.

[39] M. Soleimanpour and A.
Zeinalzadeh, "A Mathematical Model
Application for Adjusting Assembly Line
(Case Study:Teraktorsazi Company),"
Journal of Beyond Management, Vol. 11,
(2009), pp.7-30.

[40] A. Shokouhi and H. Shahriari, "The
Problem of Control Duration of Steady
Multi-Object Manufacturing in Complex
Assembly Systems," International
Journal of Industrial Engineering and
ProductionManagement, Vol. 2, (2010),
pp- 23-35.



VEee bl g e cpo 9 (o o)led piin Jloo [ o2k ) 10 cng slogiagh [Kes g dguls g dosre




