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scheduling) LAENITRILANNTZHAR (Production control) .
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n.6.2 MISANITNNITEAR (Production scheduling)
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Wefineld AGVs rzuy Fesiinmadaduleasin AGV fala i Aueuln fistesding
windla

n.8.3 NMFALANNTSEEN (Production control)
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n.8.1 umwmﬂmmﬂm'fmme (Requirement generation) EULNSHAR

anquthuilu

e sxuutlm (Close shop) szunssmauAuBiAMiBInITaasgnAtlan sy
rdmudaiuiudusmads . nendulalunsninesdesiilidaitednsy
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e 2xuulila (Open shop) n"\d"quﬁmzﬁ%mﬁmﬁmwﬁmmnmqnﬁ'l il
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n.8.2 AnNTUTDuTEINIEUIINIHEAR (Processing complexity) Meafunns

ﬁmﬁu‘lﬁfﬁ"mﬂi'mui’umummam‘luuviasmmﬁm Feenataiseonidy

o AnMzAL Wiedns 1 aes (Single stage, single machine)

o ANz WtesdnrauuAl (Single stage, parallel machine)

o wmwanaz menaRlvasuiuney (Multistage, flow shop)

o uauanz mendauLiiivatg (Multistage, job shop)

n.8.3 NN UMIINULURITIINTRAR (Scheduling criteria)
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® AuEINATOTBITELY (Schedule performance) Wi mmmﬁu#muﬂgﬂu
s2uu {Mean flow time) nANERETUEdY (Mean tardiness) Sinlfu
~ szuudle
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MANUIN A
nquffsatuilogwiuun NP-Hard uas NP-Complete

tunsutlignidasnisdameannsudagiunsautlé 3 5 ingjRe
1. Constructive algorithm a:’lﬁn’nmauﬁmm:auﬁqn (Optimum) TunsutTyunddeyei
finy uﬁquﬁﬂtummung“n‘a‘?am'\'lﬁmué'\ﬁu uslqurftanmnsoufikaedatinesdu
flgiiiedes  dnsden Tau#ﬁiﬂuw-ﬂué'rﬁ’nuﬂ:ﬁ’mﬁﬂmmﬁﬁmﬂmﬁ’nfﬁ’qLwi
1 uitastul asufilomls Twadditen lunnssesgmitviniddiesinfign
Fantiaredaiidun funeures sevudy (Johnson's procedure) 3914 Flow shop 7131 -
namuseilialosdng 2 e ik »

2. Implicit enumeration msufdapuuuifidunsfnemiadenidvlu¥eananns
farzaun dnativeaanisuddgmlaedaid l¥un naelaunsidslauniin {Dynamic
prdgramming) uay ﬁﬁauﬂ:r?u (Branch and bound method)

3. Complete enumeration ﬁamtuﬁﬂmmb&u&m«ﬂﬁﬁqmwnéwmumaﬁtﬂu‘hﬂﬁﬁ’q
wum oty F5de N efmanimnn Faatectidle 2 Fauenlignana 41

Wnsuifguriae 38 nasud Teymrileineiu qx'l-ﬁﬂqﬁ{umﬁui’uiawmmm
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(Time complexity) udarisuentisaruuansdneedinisufigvniy
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Wuneauddggwisum v Lﬁ'ﬂnﬁn&\;mmrﬁwmm‘mﬂaﬁ-ﬁ'umwiuhmmwmmhq
auysal 11exld o) l.'?'muanwqﬁnmJmm%umauﬁﬁm‘mummﬁﬂmmLﬁmmmm‘
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dnfin v azalfeul) sndhedrady Tnatudlug (V" +8, V" +.+2,) Pe O uensni]
win f(v) seiinsuftigualsdu o) (piv) Wuikiduinatudlus) wacuenldingg
mtuﬁﬂcum&uﬂﬁqﬁi’ummui’u-ﬂﬂummmtﬂuuuutwﬁfmﬁua (Polynomial time
complexity) uﬂnmn'ﬁ’ﬁ'mmﬁﬂmmﬁ'\mqﬁ fiv) uiesiunautudentreansuuy
@ndlhusdun (Exponential time compiexity) Wandae
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Set 1 0 8c(W) $45 I = (-0.0222°Sc(W,) ) + 1
(0,0,45)
Set 2 0<ScwW) <45 L = (0.0222*Sc(W) )
(0,45,60) 45 < Sc(W) < 60 M = (-0.0667*Sc{W) ) + 4
Set 3 45 < Sc(W) < 60 ML= (0.0667*Sc{W) ) -3
(45,60,68) 60 < Sc(W) S 68 W = (-0.1250"Sc(W) ) + 8.5
Set 4 80 < Sc(W) < 68 I = (0.1250*Sc(W) ) - 7.5
(60,68,75) 68 < Sc(W) <75 - p= (-0.1429-Scwv,) ) +10.7143
Set§ | 68<ScW)<75 H = (0.1420"Sc(W) ) - 9.7143
(68,75,83) 75< sé(»'v,) <83 = (-0.1250*86(\/\4) )+ '10.375
Set 6 75 <Sc(W) <83 1t = (0.1260*Sc(W)) ) - 9.375
(75,83,88) 83 < Scw) <88 JL = (-0.2000"Sc(W) ) + 17.6
Set7 83 < Sc(w) <88 L= (0.2000"ScW) } - 16.6
(83,88,100} 88 < Sc(W) <100 L = (-0.0833*Sc(W) ) + 8.3333
- Set8 88 < Sc(w) < 100 | = (0.0833*Sc(W) } - 7.3333
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Set 1 0<ScPr}<7 It = (-0.1429*Sc(Pr) ) + 1
00.7)

Set2 0SS Sc(Pr) <7 M = {0.1420*Sc(Pr) )
©7.2%) 7 <Sc(Pr) S 21 JL = (0.0714*Sc{Pr) } + 1.5
Set 3 7 <Sc(Pr) < 21 G L= (0.0714*Sc(Pr) ) - 0.5
(7.21,36) 21 < Sc(Pr) < 36 W= (-0.0667*Sc(Pr) ) + 2.4
Set 4 21 < Sc(Pr) S 36 L4 = (0.0867*Sc(Pr) ) - 1.4

(21,36,54) 36 < Sc(Pr) S 54 J = (-0.0556"Sc(Pr) ) + 3
Set5 36 < Sc(Pr) < 54 K = (0.0556*Sc(Pr) ) - 2
(36,5468) |  54<Sc(Pr) <68 M = (-0.0714"Sc(Pr) ) + 4.8571

Set6 54 < 'Sc(Pr) <68 H ={0.0714"Sc(Pr) ) - 3.8571
(54.68.75) | e8<Sc(Pr) <75 = (-0.1428"Sc(Pr) ) + 10.7143
Set7 68 <Sc(Pr) <75 b = (0.1429*Sc(Pr) } - 8.7143
(68.75,86) 75<Sc(Pri<se |- 1L = (-0.0908*Sc(Pr) ) + 7.8182
Set8 75 <Sc(Pry <86 M = (0.0909*Sc(Pr) ) - 6.8182
(75,86,100) 86 < Sc(Pr) < 100 M. = (-0.0714°Sc(Pr) ) + 7.1429
Set9 | 86 <Sc(Pr)< 100 I = (0.0714*Sc(Pr) ) - 6.1429
(86,100,100}
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Set 1 0 < Sc(S) <68 1L = (-0.0147*Sc(S) ) + 1
(0,0,68)
Set2 0<Sc(S) <68 M = (0.0147*Sc(S))
(0.68,70) 68 < Sc(S) £ 70 M = (-0.5000*Sc(S) ) + 35 .
Setd 68 < Sc(S) S 70 L = (0.5000"Sc(S) ) - 34
(68,70,73) 70<Sc(5) S 73 1L = (-0.3333"Sc(S) ) +24.3333
Set4 70 < Sc(5) <73 L = (0.3333*Sc(S) ) - 23.3333
{70.73.78) 73<8c(5) <78 1L = (-0.2'Sc(S) ) + 158 |
Set5 73<Sc(8) <78 M = (0.2*Sc(S) ) - 14.6
(73,78,100) 78 < 5c(8) £ 100 I = (-0.0465*Sc(S) ) + 4.5455
Set 6 78 <S¢(8) £ 100 L= (0.0455*Sc(S) ) - 3.5455
(78,100,100)
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Set 1 0 < Sc(W) £ 16 | ‘M = (-0.0625*Sc(W) ) + 1
(0,0,16)
Set 2 0S5 Sc(W) <16 : It = (0.0625"Sc(W) )
0.16.56) .1 16 <ScW) <56 L = (-0.0250"Sc(W) } + 1.4
~ Set3 16 < Sc(W) <56 , L = (0.0250*Sc(w) ) - 0.4
(16,56,73) 56 < Sc(w) <73 1L = (-0.0588"Sc(W)) ) + 4.2041
Set4 56 < ScW) £73 JL = (0.0588*Sc(W,) ) - 3.2041
(56,73,89) 73 < Scw) <89 M = (0.0625"Sc(W)) } + 5.5625
Set 5 73 < Sc(W) £ 89 | I = {0.0625*Sc(W,) ) - 4.5625
(73.80,100) | - 89 < Sc(w) < 100 | i =(0.0908"Sc(W) ) + 9.0909
Set6 89 < Sc(w) < 100 K =(0.0909"Sc(W,) ) - 8.0909
{89,100,100)
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Set 1 0SSclPr)<9 H = (-0.1111"Sc(Pr) ) + 1
(0,0,9)
Set2 0<8c(Pr) <9 14 = (0.1111*Sc(Pr) )
{0.9.21) 9 < Sc(Pr) S 21 I = (-0.0833*Sc(Pr) ) + 1.75
Set3 9 < Sc(Pr) < 21 M = (0.0833'Sc(Pr) ) -0.75
(9.21,38) 21 < Sc(Pr) < 38 M = (-0.0588*Sc(Pr) ) +2.2353
Set4 21 < So(Pr) <38 L = (0.0588"Sc(Pr) ) - 1.2363
- {21,38,42) 38 < Sc(Pr) < 42 [ = (0.2500*Sc(Pr) ) + 10.5
Set 5 38 < Sc(Pr) S 42 L = (0.2500*Sc(Pr) } - 9.5
(38,42,63) 42 < Sc(Pr) $63 M =(-0.0476"Sc(Pr) ) + 3
Set 6 42 < Sc(Pr) <63 H = (0.0476°Sc(Pr) ) - 2
(42,63 ,68) 63 < Sc(Pr) <68 M = (-0.2000*Sc(Pr) ) + 13.6
Set7 63 < Sc(Pr) <68 = (0.2000*Sc(Pr) ) - 12.6
(62.68,82) 68 < Sc(Pr) < 82 I = (-0.0714*Sc(Pr) ) + 58571 -
Set8 68 < Sc(Pr) S 82 M = (0.0714°Sc(Pr) ) - 4.8571
(68,82,100) 82 < Sc(Pr) £ 100 M = (-0.0556*Sc(Pr) ) + 5.5556
Set9 82 < Sc(Pr) < 100 L4 = (0.0556*Sc(Pr,) ) - 4.5556

(82,100,100}
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Set 1 0 < Sc(S) S 51 JL = (-0.0196"Sc(S) ) + 1
(0,0,51)
Set2 0 <'Sc(S) S 51 | [ = (0.0196"Sc(S) )
(0.51,58) 51 < Sc(S) < 58 . 1L=(-0.1420°Sc(S) ) + 8.2857
set3 | 51<sc(s)<58 - 1= (0.1429*Sc(S) ) - 7.2857
(51,58,60) 58 < 8c(S) £60 JL = (-0.5000"Sc(S) ) + 30
Set 4 58 <Sc(5) <60 1L = (0.5000"Sc(S) ) - 29
(58.60,64) 60 < Sc(S) <64 I = (-0.2500"Sc(S) ) + 16
Set 5 60<Sc(s)<64 | I = (0.2500"Sc(S) ) - 15
(60,64,100) 64 <Sc(8) $100 M= (-0.0278*Sc(3) ) +2.7778
Set 6 64 <5c(8) S 100 U= (0.0278"Sc(S) ) - 1.7778
(64,100,100)
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Set 1 0SScW) S 24 -~ P =(-0.0417*Sc(W) ) + 1
(0.0,24) |
Set2 0 < Sc(W) S 24 B = (0.0417*Sc(W) )
(0.2441) 24 < Sc(W) < 41 I = (-0.0588°Sc(W,) ) +2.4118
Set3 24 < Sc(W) < 41 M = (0.0588"Sc(W) ) - 1.4118"_
(24.41,70) 41 < ScW) <70 | = (-0.0345"Sc(W) ) + 2.4138
Set 4 41 <ScW) <70 = (0.0345*Sc(W)) ) - 1.4138
(41,70,84) 70 < Sc(W) < 84 M = (-0.0714°Sc(W) ) + 6
Set5 70 <Sc(W) <84 i = (0.0714°Sc(W) ) - 5
(70,84,100) 84 < Sciw) <100 JL= (-0.0625"Sc(W) ) + 6.25
Set 6 84 < Sc(W) < 100 : L = (0.0626*Sc(W) ) - 5.26
(84,100,100) '
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Set 1 0 < Se(Pr) < 10 L= (-0.1*Sc(Pr) ) + 1
(0,0,10)
Set2 0 < Sc(Pr) = 10 1= (0.1"8c(Pr) )
(@.10,18) 10 < Sc(Pr) < 18 © W =(-0.125"Sc(Pr) ) + 2.25
Set3 10 < Sc(Pr) S 18 JL = (0.126*Sc(Pr) } - 1.25
(10.18.31) 18 < Sc(Pr) <31 M = (-0.0769"Sc(Pr) ) + 2.3846
Set 4 18 < Sc(Pr) £ 31 L = (0.0769"Sc(Pr) ) - 1.3846
(18,31,49) 31 < Sc(Pr) < 49 M = (-0.0556*Sc(Pr) ) + 2.7222
Set5 31 < Sc(Pr) <49 J = (0.0556"Sc(Pr) ) - 1.7222
(31.49,62) 49 < Sc(Pr) £ 62 IL = (-0.0769*Sc{Pr) ) + 4.7692
Set6 49 < Sc(Pr) <62 {4 = (0.0769"Sc(Pr) ) - 3.7692
(49.62,75) 62<Sc(Pr) S 75 IL = (-0.0769°Sc(Pr) ) + 5.7692
Set7 62 <Sc(Pr)S75 I = (0.0769°Sc(Pr) } - 4.7692
(62,75.89) 75 < Sc(Pr) <89 It = (-0.0714°Sc(Pr) ) + 6.3571
Set8 75 < Sc(Pr) <89 M = (0.0714°Sc(Pr) ) - 5.3571
(75,80.100) 89 < SciPr) < 100 M = (-0.0809"Sc(Pr) ) + 9.0909
Set9 89 < Sc(Pr) < 100 I = (0.0809*Sc(Pr) ) - 8.0909
(89,100,100)
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A9 4.9 AuduNufeIazuuy S AuRaftunssidiuantin Rannzensduteuly

sruuguarivanaulurzuutiesdwiingnisdméuntasuresanuuuy FuzzyAHP

Set1 0<8c(5)S73 W = (-0.0137*5¢(S) ) + 1
(0,0,73)

Set 2 0<8c({8) <73 M = (0.0137*5¢(S) )
(0,73,75) 73<8c(S) £ 75 L= (-0.5"5¢(S)) + 375,
Set 3 73<Sc(S) 75 I = (0.5*Sc(S) ) - 36.5

(73,75.80) 75 < 5c(S) £ 80 I = (-0.2'5¢(S) ) + 16
Set4 75<Sc(S) <80 pL=(0.2"S¢(S) ) - 15
(75,80,84) 80 < 5c(S) < 84 [ = (0.25"5¢(S) ) + 21
Set§ 80 < Sc(S) <84 I =(0.25"Sc(S) ) - 20
(80,84,86) 84 < Sc(S) < 86 I = (0.5°5c(S) ) + 43
Set & 84 < Sc(S)< 86 W = (0.5"5¢(S) ) - 42
(84,86,100) 86 < 5c(S) < 100 W= (0.0714*5¢(S) ) +7.1429
Set7 86 < Sc(S) < 100 [ = (0.0714*Sc(S) ) - 6.1429

(86,100,100)
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srungeuasivamimluszuunindmungmsSadun NFAuIeUUIY FuzzyAHP

Set 1 0 < Sc(w) <29 pL= (-0.0345°Sc(W) ) + 1
(0,0,29)
Set2 0 < Sc(w) S 29 JL = (0.0345°Sc(W) )
(0:29,50) 29 < Sc(W) < 50 1L = (-0.0476*Sc(W) ) + 2.381
Set3 29 < Sc(W) <50 L = (0.0476"Sc(W)) } - 1.381
(20,50.68) 50 < Sc(W) < 68 [ = (0.0556°Sc(W) ) + 3.7778
Set4 50 < Sc(w) < 68 M = (0.0556"Sc(W) ) - 2.7778
(50,68,82) 68 < Sc(W) < 82 [ = (-0.0714°Sc(W) ) + 5.8571
Set5 68 < Sc(W) <82 U = (0.0714*Sc(W) ) - 4.8571
(68,82,100) 82 < Sc(W) 100 - JL= (-0.0556"Sc(W) ) + 55556
Set6 82 < Sc(W) < 100 M = (0.0556*Sc(W) ) - 4.5556
(82,100,100)
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Wssrugauasivansuluszuuinndwmfungnisdduriadiueesnuuy FuzzyAHP

Set 1 0 < Sc(Pr) £ 21 M = (-0.0476"Sc(Pr) ) + 1
(0,0,21)
. Set2 0 < Sc(Pr) < 21 L = {0.0476*Sc(Pr) )
(0,21,34) 21 < Sc(Pr) £34 I = {-0.0769"Sc(Pr) ) +2.6154
- 8et3 | . 21<Sc(Pr) <34 i1 = (0.0769"Sc(Pr) ) - 1.6154
(21,34,52) 34 < Sc(Pr) S 52 I = (-0.0556"Sc(Pr,) ) + 2.8889
Set4 34 < Sc(Pr) £52 |4 = (0.0556"Sc(Pr) } - 1.8889
(34.52,65) 52 < Sc(Pr) <65 J = (-0.0769*Sc(Pr) ) + 5
Set5 52 < Sc(Pr) < 65 i = (0.0769*Sc(Pr) ) - 4 -
(62,65,78) 65 < Sc(Pr) <78 W = (-0.0769*Sc(Pr) ) + 6
Set 6 65 <Sc(Pr) <78 JL = {0.0768*Sc(Pr) ) -5 -
(85.78,89) 78 < Sc(Pr) < 89 1L = (-0.0809*Sc(Pr) ) + 8.0909
Set7 78 < Sc(Pr) <89 L = (0.0909*Sc(Pr) ) - 7.0909
(78,88,100) 89 < Sc(Pr) < 100 H = (-0.0909*Sc(Pr,) ) + 9,0909
Set8 89 < Sc(Pr) < 100 J = (0.0909*Sc(Pr) ) - 8.0909

(89,100, 100)
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rugauarivasuluszuuinn AwfungniedndumaRure iy FuzzyAHP

Set 1 0<5¢(S)£65 JL = (-0.0182*Sc(S) ) + 1
(0,0,55)
Set 2 0<8c(8) <55 it = {0.0182*Sc(S))
(0,56.57) 56 < Sc(S) £ 57 = (-0.5"5¢(S) ) +28.5
Set 3 55 < Sc(S) <57 1 =(0.5"Sc(S) ) - 27.5
(65,57,59) 57 < Sc(S) < 59 H = (0.5*Sc(S) ) +29.5
Set4 57 < Sc(S) <59 L= (0.5*5c(S) ) - 28.5
(57.59.63) 59 < 5c(S) < 63 M =(-0.25"Sc(S)) + 15.75
Set§ 59 < Sc(S) < 63 M = (0.25"Sc(S) ) - 14.75
(59,63,66) 63 < Sc(S) < 66 }L = (-0.3333°5¢(S) ) + 22
Set 6 63 < Sc(S) < 66 M = (0.3333*Sc(S) ) - 21
(63,66,69) 66 < Sc(S) S 69 J = (-0.3333"5¢(S) ) + 23
Set7 66 < Sc(S) < 69 M = (0.3333"Sc(S) ) - 22
(66,69,100) eé < Sc(S) £ 100 L= (-0.0323*Sc(8) ) + 3.2258
Set 8 69 < Sc(S) < 100 M = (0.0323°S¢(S) ) - 2.2258

(69,100,100)
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lursrusmivaaeuluszuudesdwiungnisdmduntafuresnuuuy FuzzyAHP-NF uaz

FuzzyAHP-WINQ
Set 1 0 < Sc(w) <24 W = (-0.0417*Sc(W) ) + 1
(0,0,24) _
Set 2 0 < Sc(w,) <24 M = (0.0417*Sc(W) )
(0,24,52) 24 < Sc(W) < 562 LL = (-0.0357"Sc(W,) ) + 1.8571
Set3 24 <Sc(W) £52 = (0.0357"Sc(W,) ) - 0.8571
(24,52,67) 52 < Sc(W) <67 L = (-0.0867*Sc(W) ) + 4.4667
Set 4 52 < Sc(W,) < 67 [L = (0.0667*Sc(W) ) - 3.4667
(62.67,70) 67 < Sc(W) <70 [L = (-0.3333*Sc(W,) ) + 23.3333
Set5 67 < Sc(W) S 70 JL = (0.3333"Sc(W) ) - 22,3333
- (67,70,78) 70 <Sc(W) 78 M = (-0.1250"Sc(W,)} ) + 9.75
Set6 70 <ScW) <78 L= {0.1250"Sc(W) ) - 8.75
(70,78,86) 78 < Sc(W) S 86 I = (-0.1250*Sc(W) ) + 10.75
Set7 78 <ScW) <86 M= (0.1250"ScW) ) - 9.75
(78,86,96) 86 < Sc(W) < 95 M = (-0.1111"Sc(W) ) + 10.5556
Set 8 86 < Sc(w) < 85 M= (0.1111"Sc(W) ) - 9.5556
(86.95,100) | * g5 < Sc(W) < 100 JL = (-0.2000"Sc(W) ) + 20
Set9 95 < Sc(W) <100 H = (0.2000"Sc(W) ) - 19
(85,100,100)
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FuzzyAHP-WINQ
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A9 4.14 mnudliiudrasncunues Prduseitumuduasndnfiantnzaonadu

Foulusuumivasenluszuiiaed miung nasSndumaRuTes UL FuzzyAHP-NE

URT FuzzyAHP-WINQ
Set 1 0= Sc(Pp) S7 Bt = (-0.1429*Sc(Pr) ) + 1
(0,0.7)
Set2 0<Sc(P) <7 I = (0.1429"Sc(Pr) )
©7.21) 7 < Sc(Pr) < 21 K = (-0.0714*Sc(Pr) } + 1.5
- Set3 7 <Sc(Pr) <21 J = (0.0714*Sc(Pr)} ) - 0.5
(7.21,41) 21 < 8¢(Pr) S 41 H = (-0.0500"Sc(Pr) ) + 2.05
Set4 21 < Sc(P) S 41 I = (0.0500*Sc(Pr;) ) - 1.05
(21,41,54) 41 < Sc(Pr) < 54 H = (-0.0769*Sc(Pr) ) + 4.1539
Set5 341< Sc(Pr) < 54 [ = (0.0769*Sc(Pr,) ) - 3.1539
(41,54,66) 54 < Sc(Pr) < 66 W= (-0.0833"Sc(Pr) ) + 5.5
Set6 54 < Sc(Pr) < 66 M= (0.0833"Sc(Pr) } - 4.5
(546675) | | 6<Sc(Pr) <75 fL=(0.1111°Sc(Pr) ) + 8.3333
- Set? 66 <Sc(Pr) < 75 M = (0.1911*Sc(Pr) ) - 7.3333
(66,75,84) 75 < Sc(Pr) < 84 K = (-0.1111"Sc(Pr) ) + 9.3333
Set8 75 < Sc(Pr) < 84 M= (0.1111*Sc(Pr) ) - 8.3333
(75,84,100) B4 < Sc(Pr) < 100 M = (-0.0625"Sc(Pr) ) + 6.25 |
Set 8 84 < Sc(Pr) < 100 M = {0.0625*Sc(Pr) } - 5.25
(84,100,100)
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Wszuuinaselussuudienuasdinsrsnnarndnadudmiungnisdmduntaiu

PHRIRULL FuzzyAHP-NF UeE FuzzyAHP-WINQ

Set 1 - 9Ssc(8) ST LL = (-0.0588°Sc(S) ) + 1
0,0,17)
Set2 0<8c(8) 17 1L = (0.0588*5¢(S) )
(0,17,26) 17 < Sc(S) < 26 M = (-0.1111*5¢(S) ) + 2.8889
Set3 | 17<Sc(s)<26 L= (0.1111*Sc(S) ) - 16889
(17,26,36) 26 < Sc(S) < 36 JL = (-0.1000*Sc(8) ) + 3.6
Set 4 ~ 26<8c(8)X36 W= (0.1000"Sc(S) ) - 26
(26,36,40) 36 < Sc(8) <40 M = (-0.25"5¢(S) ) + 10
Set5 36 < Sc(S) £ 40 = (0.25*Sc(S) ) - 9
(36,40,54) 40 < S¢(S) S 54 L= (-0.0714"Sc(S) ) + 3.8571
Set 6 40 < Sc(S) < 54 W= (0.0714"Sc(S) ) - 2.8571
(40,54,100) 54 < Sc(S) £ 100 JL = (-0.0217*Sc(S) ) + 2.1739
Set7 54 < Sc(8) 100 L = (0.0217*Sc(8) ) - 1.1739
(54,100,100)
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Tvanuluszuusind mfungnisd md un1aAueesa LY FuzzyAHP-NF  uas
FuzzyAHP-WINQ
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szuuarnama sz ndmFung s dunI AR UTEI UL FuzzyAHP-NF use

FuzzyAHP-WINQ
Set 1 0<ScW)=<10 L = (-0.1000*Sc(W) } + 1
(0,0,10)
Set2 0 < Sciw) <10 M = (0.1000*Sc(W) )
(0,10,40) 10 < Sc(W) < 40 M = (-0.0333Sc(W,) ) + 1.3333
Setd 10 < Sc(W) <40 H = (0.0333*Sc(W) ) - 0.3333
(10,40,50) 40 <Sc(W) < 5¢ }i = (-0.0526"Sc(W) ) + 3.1053
Set 4 40 < Sc(W) <59 H= (0.0526*Sc(W) ) - 2.1053
(40,59,75) 59 <ScW) <75 M = (-0.0625'Sc(W,) ) + 4.6875
Set 5 59 <ScW) S75 I = (0.0626*Sc(W,) ) - 3.6875
(59,75.95) 75 < ScW) <95 I = (-0.0500*Sc(W)) ) + 4.7500
Set6 75 < Sc(W) < 95 & = {0.0500*Sc(W) ) - 3.75
(75.95,97) 95 < Sc(W) < 97 H = (-0.5000"Sc(W) ) + 48.5
Set7 95 < Sc(w) < 97 L = (0.5000*Sc(W) ) - 47.5
(95,97,100) 97 < Sc(W) < 100 L = (-0.3333*Sc(W) ) + 33.3333
Set8 97 < Sc(W) <100 M = (0.3333*Sc(W) ) - 32.3333
(97,100,100)
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1 0.7 Fefummudunaniinuesnzuunisns Prisnnzmnududenlussususs
WeamilursinndwiungnsSmdumasuses i FuzzyAHP-NF uay
FuzzyAHP-WING
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AT 2.17 prnduiugresazuuuaes P fudeifusmdussninisnnzansdy
FoulurzuumiuancmiluszusnndmiingnisdmdunaAuaess LY FuzzyAHP-NF

UaT FuzzyAHP-WINQ
Set 1 0SSc(Pr) <6 M= (0.1667"Sc(Pr) ) + 1
- (0.0,6)

Set 2 0<Sc(Pr) <6 W= (0.1667*Sc(Pr) )
(0,6,21) 6 < Sc(Pr) < 21 K = (-0.0867*Sc(Pr) ) + 1.4
Set 3 6 < 5¢(Pr) < 21 {4 = (0.0867*Sc(Pr) ) - 0.4

(6,21,38) 21 <Sc(Pr) <38 L = (-0.0588*Sc{Pr) ) + 2.2353
Set4 21<Sc(Pr) S 38 H = (0.0588Sc(Pr) ) - 1.2353
(21,38,43) 38 < Sc(Pr) 43 JL = (-0.2000°Sc(Pr) ) + 8.6 |
Set5 38 <:Sc(Pr) S 43 } = (0.2000*S¢(Pr) ) - 7.6
(38.43.64) 43<Sc(Pr) S64 J = (-0.0476"Sc(Pr) ) + 3.0478
Set 6 43 < Se(Pr) < 64 IL = (0.0476"Sc(Pr) ) - 2.0476
(43,64,68) 64 < Sc(Pr) <68 L4 = (-0.2500"S¢(Pr) ) + 17
Set7 64 < Sc(Pr) < 68 M = (0.26*Sc(Pr} ) - 16
(64.68,82) 68 < Sc(Pr) < 82 = (-0.0714*Sc{Pr) ) + 5.8571
Set8 68 < Sc(Pr) <82 M = (0.0714*Sc(Pr) } - 4.8571
(68,82,100) 82 < Sc(Pr) < 100 M = (-0.0556*Sc(Pr) ) + 5.5556
Set 9 82 < Sc(Pr) < 100 M = (0.0556"Sc{Pr) ) - 4.5556
(82,100,100)
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Wrzuusn iuameulurruuindmFungnisdmdun 1 IAUI99 UL FuzzyAHP-NF Uas

FuzzyAHP-WINQ
Set 1 0=<8c(S) <13 H = (-0.0769"Sc(S) ) + 1
(0,0,13)
Set2 05 5c(5) S 13 1L = {0.0769*Sc(S) )
{0,13,19) 13 < Sc{S) <18 L = (-0.1667*Sc(S) ) + 3.1667
Set3 13<5c(8) S 19 jL = {0.1667"Sc(S) ) - 2,.1667
(13,19,26) 19 < Sc(S) < 26 B ={-0.1420"Sc(S) ) + 3.7143
Set 4 19 < Sc(S) S 26 - L = (0.1429*Sc(S) ) - 2.7143
(18,26,31) - 26 < Sc¢(S) S 31 Jt = (-0.2000°S¢(S) ) + 6.2
Set5 26 < Sc(S) < 31 W = (0.2000"Sc(S) ) - 5.2
(26,31,40) 31 < Sc(S) S 40 M= (-0.4111*Sc(S) ) + 4.4444
Set6 31 < Sc(S) £40 1 =(0.1111"8¢(S) ) - 3.4444
(31,40,100) 40 < Sc(S) S 100 JL = (-0.0167*Sc(S) ) + 1.6637
Set7 40 < Sc(S) £ 100 H = (0.0167*5¢(S) ) - 1.6667
(40,100,100)
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WA FuzzyAHP-WINQ '
Set 1 0S5 Scw) <2 = (-0.5"Sc(W) ) + 1
(0,0,2)
Set2 0SScw) <2 1 =(0.5"Sc(w))
(0,2,50) 2<8cw) <50 H = (-0.0208"Sc(W) ) + 1.0417
Set 3 2 < Scw) <50 W = (0.0208'Sc(W) ) - 0.0417
(2.50.74) 50 < ScW) <74 W =(-0.0417*Sc(W) ) + 3.0833
Set4 50 < Sc(W) <74 H = (0.0417*Sc{W)) ) - 2.0833
. (60,74,82) 74 < Scw) <82 K = (0.126°Sc(W) ) + 10.25
Set 5 74 < Sc(w) <82 M = (0.126*Sc(W) } - 9.25
(74,82,100) 82 < ScW) < 100 L = (-0.0556*Sc(W)) ) + 5.5556
Set 6 82 < Sc(W) < 100 M = (0.0556*Sc(W) ) - 4.5556
{82,100,100)
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U FuzzyAHP-WINQ
Set 1 0SSc(Pr) ST W = (-0.1429*Sc(Pr) ) + 1
(0,0.7)
Set2 0<Sc(Pr) <7 - J=1{0.1429"Sc(Pr) )
(0.7.20) 7<8c(Pr) S 20 pL ={-0.0769"Sc(Pr) ) + 1.5385
Set3 7 <Sc(Pr) £ 20 [ = (0.0769*Sc(Pr) ) - 0.5385
(7.20,42) 20 < Se(Pr) L 42 M = (-0.0455"Sc(Pr) ) + 1.9091
Set4 20 < Sc(Pry < 42 L = (0.0455"Sc(Pr,) ) - 0.9091
(20,42,54) 42 < Sc(Pr) < 54 H = (-0.0833*Sc(Pr) ) + 4.5
Set 5 42 < Sc(Pr) S 54 L = (0.0833*Sc(Pr) } - 3.5
(42,54.68) 54 < Sc(Pr) <68 M ={-0.0714"Sc(Pr) ) + 4.8571
Set6 54 <Sc(Pr) <68 H = (0.0714°Sc(Pr) ) - 3.8571
(64.68,75) 68 < Sc(Pr) <75 [ = (-0.1420°Se(Pr) ) + 10.7143
Set7 68 <Sc(Pr) <75 A= (0.1429"Sc(Pr) ) - 9.7143
(68,75,89) 75 < Sc(Pr) <89 L = (-0.0714*Sc(Pr) } + 6,3571
Set 8 75 < Sc(Pr) < 89 L = (0.0714*Sc(Pr) ) - 5.3571
(75.89,100) | g9 < sc(Pr) < 100 I = (-0.0909"Sc(Pr) ) + 9.0909
Set9 89 < Sc(Pr) < 100 JL = (0.0909*Sc(Pr) ) - 8.0909
(89,100,100)
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UaL FuzzyAHP-WINQ
Set 1 0S55c(S)<9 M =(-0.1111*Sc(8) ) + 1
(0.0,9)
Set 2 0<sc(S)< 9 W =(0.1111*5¢(S) )
(0.9.19) 9 <5c(S) < 19 P=(-0.1"S¢(S) ) + 1.9
Set3 9<Sc(S) <19 M1 =(0.1"S¢(S) ) - 0.9
(6,19.37) 18 <8c(9) < 37 b = (-0.0856"Sc(S) ) + 2.0556
Set4 18 < S8c(S) £ 37 H = (0.0556"Sc(S) ) - 1.0556
(19.37.47) 37 <Sc(S) < 47 = (-0.1*Sc(S) ) + 4.7
Sets | 37<sc(S) <47 _ = (0.156(S)) - 3.7
(37.47.50) 47 <5c(S) S 50 H = (-0.3333*S¢(S) ) +16.6667
Set6 47 < Sc(S) <50 - M = (0.3333*S¢(S) ) - 15.6667
(47.50.57) 50 < 5¢(S) S 57 M = (-0.1420°S6(S) ) + 8.1429
Set7 ' 50 < S¢(S) S 57 o I = (0.1429*5¢(S} ) - 7.1429
(50,57,100) 57 < 5c(S) < 100 fL = (-0.0233°Sc(S) ) + 2.3256
Set8 57 <5c(S) <100 H = (0.0233*Sc(S) ) - 1.3256 -
(57.100,100)




1.2.4 amazanududaulussuugauasTuananlussyusnn

® AvuuuteI W

A4

-

n1nfluanain

0

0

qu#l 022 Werdummuiuasninasnzuuuess W isnnazmondudeulussing
uatiuaaslussuunandaviungmdmduniafuresuuuy FuzzyAHP-NF use
FuzzyAHP-WINQ

22

241

79 94 100 Sc(W)

4 L : o
AT 422 auduiifanasusy W AuWaiTusudusuadn fanemnududeu
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(94,100,100)

URE FuzzyAHP-WINQ
Set 1 0 SSc(w) £22 [t = (-0.0456"Sc(W;) ) + 1
(0.0,22)
Set2 - DS ScW) £22 H = (0.0455*Sc(W) )
(0,22,43). 22 < Sc(W) <43 JL = (-0.0476"Sc(W,) ) + 2.0476
Set 3 22 <Scw) <43 = (0.0476"Sc(W) ) - 1.0476
- (22,43.79) 43 <ScW) <79 M = (-0.0278"Sc(W) ) + 2.1944
Set4 43 <ScW) <79 L= (0.0278*Sc(W) ) - 1.1944
(43,79,99) 78 < Sc(W,) < 94 JL = (-0.0667*Sc(W,) ) + 6.267
Set5 79 < Sc(W) < 94 L = (0.0667*Sc(W) } - 5.2687
(79,94,100) 94 < Sc(W) <100 = (-0.1667*Sc(W) ) + 16.6667
Set 6 94 < Sc(W) < 100 K = (0.1667°ScW)) ) - 15.6667
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" FuzzyAHP-WING

- a - P -
M2 9.23 aruduiusessazuuu Prdufaisussiiuasndn Rantneanududeu

TrryugaussTuaseuluszanunndmiungnisdaniduniadiuresuuin FuzzyAHP-NF

U FuzzyAHP-WINQ
Set 1 0<Sc(Pr) S8 ‘ B = (-0.1111*Sc(Pr) ) + 1
0,09
Set2 - 05Sc(Pr) S8 W= (0.1111"Sc(Pr) )
(0.9.25) 9<8c(Pr) <25 ' |L = (-0.0625"Sc(Pr) ) + 1.5625
Set 3 9 <Sc(Pr) S 25 L = (0.0625*Sc(Pr) ) - 0.5625
(9,25,39) 25 < Sc(Pr) < 39 L= (-0.0714*Sc(Pr) ) + 2.7857
Set4 26 < Sc(Pr) S 39 M = (0.0714"Sc(Pr,) ) - 1.7857
(25.39.58) 39 < Sc(Pr) < 68 I = (-0.0526"Sc(Pr) ) + 3.0526
Set 5 39 < Sc(Pr) £ 58 | H=(0.0526Sc(Pr) ) - 2.0526
(39,68.67) 58 < Sc{Pr) S 67 JL = (-0,1111*Sc(Pr) ) + 7.4444
Set6 58 < Sc(Pr) S 67 P = (0.1111*Sc(Pr) ) - 6.4444
(58.67.80) 67 < Sc(Pr) <80 M = (-0.0769"Sc(Pr) ) + 6.1538
Set7 67 < Sc(Pr) S 80 M = (0.0769°Sc(Pr) ) - 5.1538
(67.80.89) 80 < Sc(Pr) < 89 I = (-0.1111"Sc(Pr) ) + 9.8889
Set8 80 < Sc(Pr) <89 M = (0.1111*Sc(Pr,) ) - 8.8889
(80,89,100) 89 < Sc(Pr) < 100 L = (-0.0909"Sc(Pr) ) + 9.0809
Set9 89 < Sc(Pr) < 100 M = (0.0809"Sc(Pr) ) - 8.0908
(89,100,100)
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>
100 Sc(S)

o 3 . o
A18197 4.24 o uANAUSIBIAZLLY S fuaddumsduauain Aantozaonududeulu

sruugauaslusamluszuusnndmiungnisSadunt s usea LY FuzzyAHP-NF

- U FuzzyAHP-WINQ
Set 1 0<sc(S)<6 1 = (-0.1667*Sc(S} ) + 1
(0.0.6)
Set2 0<55c(8) S 6 M = (0.1667*S¢(S) )
(0,6,12) 6<8c(S) <12 L = (-0.1667"Sc(S) ) + 2
~ Set3 6 <Sc(S) <12 I = (0.1667*Sc(S) ) - 1
(6.12,16) 12 <5¢(S) £ 16 = (-0.25"5c(9) ) + 4
Set 4 12<8e(S) < 16 W = (0.25"Sc(8} ) -3
(12,16,24) 18 < 5c(S) < 24 H = (:0.125"S¢(S) ) + 3
Set 5 16 < Sc(S) € 24 p=(0.125°3¢(S) ) - 2
(1824.32) ) 24 <50(8) <32 I = (-0.126"Sc(S) ) + 4
Set6 24 < 5c(S) < 32 M =(0.125*S¢(S) ) - 3
(24,32,38) 32<Sc(S) S 38 W = (-0.1667*Sc(S) ) + 6.3333 '
Set7 | 32<Sc(8)<38 K = (0.1667*5c(S) ) - 5.3333
(32,38,100) 38 < Sc{S) < 100 H = (-0.0161°5¢(S) ) + 1.6129
Set8 38 < Sc(S) < 100 Ht = (0.0161"Sc(S) ) - 0.6129

(38,100,100)
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FuzzyAHP

‘ |
a.1.1 amasanududieuresssuumussinanmulussunian

o ' -~ - X .
a0l 9.3 sxdiuhmmudnemy § fanasiignukeendufediin 6 dn

¥ > - o -l
ustazidnfiunminaruf A eaaaanEurAINANTT 9.1

. A i3 o
AT 1.1 uﬂ“uﬂm"lud'\ﬁmﬁﬂ§ﬂmﬂﬂﬁm:

o : .
fanmepnutuiessesrzuuauasivanaulurzuution

w Pr P

1in 1:(0,0,68) (1.1.1) (0,0,0) (0.0.0)
1in 2: (0.68,70) (0.3865,0.6000,0.8850) | (0.1534,0.2000,0.2788) | (0.1534,0.2000,0.2788)
iiin 3 (66,70,73) (0.3333,0.3333,0.3333) | (0.3333,0.3333,0.3333) | (0.3333,0.3333,0,3333)
in4:(70,73,78) (0.1785,0,3275,0.6043) | (0.2674,0.4126,0.6043) | (0.1785,0.2589,0.4180)
in 5: (73,78,100) (0.1534,0.2000,0.2788) | (0.38565,0.6000,0.8850) | (0.1534,0.2000,0.2788)
(0.3991,0.6250,0,9516) | (0.1383,0.2385,0.4013)

1in 6 : {78,100,100)

(0.0891,0.1365,0.2431)
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2.1.2 aamzacadudaulussuusnustivasaulussuuinn
) L& 4 : 1
angUil 4.6 azfiudngineos S mmozugnumaamﬁuﬂ-ﬁriw 6 \in

dg - [ - -
ustazidnfhinminaoudrAtyreaudnEusmunINg 4.2

-l ! - L o
ANTIN 9.2 UTRUNAMHATANY TOIN USRS

fanmazaufudeuresrsunduasiusaaulussisnn

w Pr P
1 dn1: 0051 (.41 ©,00) (0.0,0)
Win2: (0.61,58) (0.3865,0.6000,0.8850) | (0.1534,0.2000,0.2788) | (0.1534,0.2000,0.2788)
in 3 : (51,58,60) (0.3333,0.3333,0.3333) | (0.3333,0.3333,0.3333) | (0.3333,0,3333,0.3333)
n 4 : (58,60,64) (0.1785,0.3275,0.6043) | (0.2574,0.4126,0.6043) | (0.1785,0.2599,0.4180)
din 5 : (60,64,100) (0.1534,0.2000,0,2768) | (0.3865,0.6000,0.8850) | (0.1534,0.2000,0.2788)
{in6:(64,100,100) | (0.0891,0.13650.2431) | (0.3991,0.6250,0.9516) | (0.1383,0.2385,0.4013)

2.1.3 smasanaduinuluszuugaasiuanaulussuunias

o 4 X - \
qwnzﬂﬂ 4.9 azfiudianudnene S ﬂama:uqnuﬂammﬂuﬁﬁﬂn 7 Vi usaziin

g L LS & J
TN AT IIANISN ¥ITANNAIT N 9.3

4 t L% L3 » [
AVTHN 2.3 UIMUNAMTURIALYIDIAURNBIUT

-
#antzaiudeuressruuguuarivanamluszuuine

w Pr P
n 1:(0,0,73) (1,1,1) (0,0,0) (0.0,0)
n 2:(0,73,75) (0.4825,0.6667,0.9000) | (0.1357,0.1667,0.2134) | (0.1357,0.1667,0.2134)
vin 3:(73,75.80) {0.2451,0.5000,0.8715) | (0.1699,0.2500,0.4160) | (0.1699,0.2500,0.4190)
«in 4: (75,80,84) (0.3333,0.3333,0,3333) | (0.3333,0.3333,0.3333) | (0.3333,0.3333,0.3333)
1in 5 : (80,84.86) (0.1699,0.2500,0.41980) | (0.2451,0.6000,0.8715) | (0.1699,0.2500,0.4190)
1in 6: (84,86,100) (0.0800.0.1220,0.2050) | (0.3137.0.5584,0.9180) | (0.1897,0.3196,0.6914)
\in 7 ;: (86,100,100} (0.0582,0.0811,0.1189) | (0.3458,0.5769,0.8005) | (0.2226,0.3420,0.5865)
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a.1.4 amazanutudeulussuugauasivanemilussuusnn
k) L] » 4 (]
angihit 412 sz S vmquﬂqnumaﬂmﬂuﬁ-ﬁtin 8.1

%‘ - -~ } [ 4
usazEnuminaHAATYIBIAMANHUTAINATINN 9.4

af 1 o w o
MNTHVI /.4 uq“uﬂﬂ'}'\ué'lﬂmﬂﬂﬂﬂmﬂﬂﬁm

flanmzmsdudeusesrsuuguarinaasulussuunnn

w Pr P
4n 1: (0,0,55) (1.1.1) (0,0,0) - (0,0,0)
1in 2 (0.55.57) {0.6055,0.7500,0.9218) | (0.1083,0.1250,0.1473) | (0.1083,0.1250,0.1473)
\in 3 :(55,57.59) (0.4825,0.6667.0.8998) | (0.1357.0.1667,0.2134) (0.1357,0.1667,0.2134) |
vin 4 : (57,59.63) (0.2451,0.5000,0.8715) | {0.1699,0.2500.0.4190) | (0.1699,0.2500,0.4190)
19 5 : (59.63.66) (0.3333,0.3333,0.3333) | (0.3333,0.3333,0.3333) | (0.3333,0.3333,0.3333) .
vin 6 : (63,66,69) (0.1699,0.2500,0.4100) | (0.2451,0.5000,0.8715) | (0.1699,0.2500,0.4180)
vin 7 : (66.,69,100) (0.0800,0.1220,0.2050) | (0.3137,0.5684,0.9190) | (0.1897,0.3196,0.5914)
1w 8 : (69,100,100) (0.0582,0.0811,0.1189) | (0.3458,0.5769,0.8905) | (0.2226,0.3420,0.5865)

22 dwinanudrdgeaisadneasildiungnmedadumaiivassnuuuy
FuzzyAHP-NF ua® FuzzyAHP-WINQ

4
1.2.1 antudaulussuumuasinanavlussinnian

ﬂﬂngﬂ'f\ .15 auifiudnpudnwus S ﬂaquﬂgnuﬂqaﬂmﬂuﬁﬁﬁw 7 vin udaziin

H

L3 [ & » J
fmwminanudn AQYIBIATUANMUEANAII NN 2.5

A9 4.5 muunmwﬁnnmmqmanﬁm:

o : .
fantmndudeusesrzuuiuacinasnulussuuies

W Pr P
1n 1:(0,0.17) (0.5818,0,7334,0.9193) | (0.1521,0.1991,0.2620) | (0.0539,0.0675,0.0882)
¥in 2:(0,17.26) (0.5255,0.6955,0.9104) | (0.1691,0.2290,0.3156) | (0.0586,0.0754,0.1016)
tfin 3:(17.26,36) (0.4306,0,6370,0.9185) | (0.1709,0.2583,0.4012) | (0.0746,0.1047,0.1592)
iin 4 : (26,36,40) (0.3133,0.5584,0.9188) { (0.1897,0.3196,0.5914) | (0.0800,0.1220,0.2050)
Wins: (36,40,54) ‘ (0.3311,0.4286,0.5442) | (0.3311,0.4286,0.5442) | (0.1043,0.1428,0.2160)
1 6 ; (40,54,100) (0.2574,0.4000,0.5814) | {0.2574,0.4000,0.5814) | (0.1 2?@,0.2000,0.4031)
1w 7 : (54,100,100) {0.3333,0.3333,0.3333) (0.3333,0.3333,0.3333)

{0.3333,0.3333,0.3333)
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o :
fanmzanudufeuresssuumsecivamaulussuuiin

w Pr P

in 1:(0,0.13y | 0.5818,0.7334,0.9188) | (0.1521,0.1991.0.2620) | (0.0539,0.0675,0.0882)

1 1dn 2:(0,13,19) (0.5255,0.6955,0.9104) | (0.1691,0.2290,0.3156) | (0.0586,0.0754,0.1016)
tin 3 :{13,19,26) (0.4306.0.6370,0.9185) (0.1709,0.2583,0.4012) | (0.0746,0.1047,0.1 592) :

1 vin 4:(19,26,31) (0.3133,0.5584,0,9168) | (0.1897,0.3186,0.5914) (0.0800,0.1220,0.2050)

¥in 5:(26,31,40) (0.3311,0.42886,0.5442) | (0.3311,0.4286,0.5442) | {0.1043,0.1429,0.2160)

| ¥in8: (31.40,100). (0.2574,0.4000,0.5814) | (0.2574,0.4000,0.5814) | (0.1238,0.2000,0.4031)

-18n 7: (40,100,100} {0.3333,0.3333,0.3333) | (0.3333,0.3333,0.3333) (0.3333.0.3333.0.3333)

923 mwi'ui’awmruuqaua.Tuam'\u'l.uruuuaﬁ

mngdvn .21 auiuiiAndnee S mmo*ﬁqnuﬂammﬂuﬁﬁﬂn 8 1in u.ma-'tiw

fiwdinanndiAtyesguinezamm 4.7

- . » -
A17190 .7 uminanudrftyrednndneay

-l
nanazpududeutesrsuugauasivanaiulussuutey

w Pr P

v 1:(0,09 {0.5818,0.7334,0.9193) | (0.1521,0.1991,0.2620) | (0.0538,0.0675,0.0882)
dn 2:(0.9,19) (0.5100,0.6910,0.9260) { (0.1524,0.2176,0.3116) | (0.0681,0.0914,0.1314) |.
n3:(9,19,37) (0.4306,0.6370,0.9185) | (0.1706,0.2583,0.4012) | (0.0746,0.1047,0.1592)
n 4:(19,37.47) (0.3133,0.6584,0.8188) | (0.1897,0.3196,0.5914) | (0.0800,0.1220,0.2050)

| v¥in 5: (37,47,50) (0.2574,0.4000,0.5814) | (0.2574,0.4000,0.5814) (0.1238;0.2000.0.4031)
n.6: (47.50,57) (0.1699,0.2500,0.4190) | (0.2451,0.5000,0.8715) | (0.1699,0.2500,0.4190)
i 7 : (50,57,100) (0.1534,0.2000,0.2788) | {0.3865,0.6000,0.8850) | (0.1534,0.2000,0.2788)

iin 8: (57,100,100)

(0.0891,0.1365,0.2431)

(0.3981,0.6250,0.9516)

{0.1384,0.2385,0.4013)




248

2.2.4 amaanududantassruuguasivannulussuusnn
o « 1 o &
AIngLN .24 aztiiwinAuAnee S mmfzzuqnuﬁqmmﬂuﬁﬂﬂw 8 vin usinzidin
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Huminpud Ay 1eIAUAN IR WT 4.8

al LI o o
AT Q.8 muunmwuéﬂﬂmﬁmqmannm:

-
nanazmuiufeusesruugeuasInamsluszuunan

W Pr P
¥in 1:(0,0.6) {0.5818,0.7334,0,9193) | (0.1521,0.1991,0.2620) | (0.053%,0.0675,0.0882)
in2:(0,6,12) (0.5100,0.6910,0.9260) { (0.1524,0.2176,0.3116) | {0.0681,0.0914,0.1314)
19n 3:(6,12,16) (0.4306,0.6370,0.9185) | (0.1706,0.2583,0.4012) | (0.0746,0.1047,0.1592)
ind:(12,16,24) (0.3133,0.5584,0.9188) | (0.1897,0.3196,0.5914) | (0.0800,0.1220,0.2050)
N 5:(16,24,32) (0.2574,0.4000,0.5814) | (0.2574,0.4000,0.5814) | (0.1238,0.2000,0.4031)
ne: (24.32.38) (0.1699,0.2500,0.4190) | (0.2451,0.5000,0.8715) { (0.1699,0.2500.0.4190)
\in 7:(32,38,100) (0.1534,0.2000,0.2788) | (0.3865,0.6000,0.8850) | {0.1534,0.2000,0.2788)
\n 8: (38,100,100) (0.0891,0.1365,0.2431) | (0.3991,0.6250,0.9516) | (0.1384,0.2385,0.4013)
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Model frame

cr CREATE, 250.1.1;
Agmin  ASSIGN:  OptNum=Disc(0.33,4,0.66,5,1.00,6):
M=ENTER:
1siLp=1:
B=B+1:MARK(Timein),
Assign_Attribute WHILE:  1stLp<=0OptNum;
55 ~ ASSIGN: Opt(1stLp)=Expo(10):
Choice(1stLp)=Dis¢{0.33,2,0.68,3,1.00.4}:
m1iSiLp=1;
81% WHILE: m15tLp<=Cholce{15iLp);
_Assigm ASSIGN: MM(1StLp.m1§le)=
DISC(0.001,1,0.182,2,0.273,3,0.364,4,0.455.5,0.545,6,0.636,7,0.727,8,0.818,9,0.909,10,1,11};
63 BRANCH, * 1: '
If,m15tLp<>1,Assign2,Yes:
Else, Assignd,Yes;
Assign?  ASSIGN: C=m15tlp;
7% WHILE: Ce>1;
8s BRANCH, 1
H,MM{1StLp,m1StLp)<>MM(15tLp,C-1),Assign3, Yes:

Elsa Assign1,Yes;
Assign3  ASSIGN: C=C-1;
9% ENDWHILE;

Assignd  ASSIGN: m1StLp=m1Stip+1;

0% ENDWHILE;

82% ASSIGN: 1StLp=15tLp+1:

a3% ENDWHILE;

F ASSIGN: 1StLp=1;

1038  WHILE: 15U p<=0ptNum;

1048 ASSIGN: miStlp=1;

T 1058 WHILE: m18tLp<=Cholce(15iLp);

1098 BRANCH, 1
i, m18tLp==1,110%,Yas:

Else, 1118, You, .

1108~ ASSIGN: . OptMe(151Lp,m18tLp)=Opt(15tLp):

115 ASSIGN:  AvgWait(1stLp)=AvgWalt{1stLp)+W(MM(1stLp,m1stLp)):
AvgOptMc(18iLp)=(AvgOptMc{13tLp)+OptMc(1StLp,m1stp)):
mistLp=m1stLp+1;

1068 ENDWHILE;

107%  ASSIGN:  AvgWali(1stLp)=AvgWan(1stLpMChoioet 1siLp):
AvOOPIMo{ 131Lp)=AvgORIMc(1stLpYCrolos(1stLp):
Toul.Opt=Toh|0pt+Av90ptMc(1stLp):
15tLp=15tLp+1;

1088 ENDWHILE;

TimePerform ASSIGN:  2ndlp=1:




DueDato=Timain+{4.1*TotalOpt):
Siack=Duedats-tnow-tolalopt:
Remain=TotalOpt:

RemainWalt=AvgWait(1)-+AvgWalt(2)+AvgWalt(3)+ AvoWalt(d)+ AvgWelt(5)+ AvgWar(e);

ToStat  ASSIGN:  Z=Y+1:
Y=¥Y+1;

Q QUEUE, AGVQue;

1% REQUEST,  ZAsAGV(SDS),

2% ASSIGN: Y=Y-1:
K=1;

27% WHILE: Ke=11;

743 BRANCH, 1
Iflock(k)==0,26%,Yes:
Etse, 758, Yoo,

26% ASSIGN: N=1;

s WHILE: N<=NQ{k+11);

318 ASSIGN: A{41,entatrank(n,queveset{k+11)))=Al41,entatrank{n,queussst(k+11})}-1:

N=N+1;
3z ENDWHILE;

338 ASSIGN:  K=K+1;

2 3 ENDWHILE;

3% ASSIGN:  N=1;

6% WHILE: N<=nqlagvque);
ars

ASSIGN: Ald1entatrank{n agvque))=A(41,antatrank{n,agvaue))-1:

N=N+1;

ENDWHILE;

Delayl  DELAY: O0;

fuzzySys  ASSIGN: mistLp=1;

A_Slack  ASSIGN:  Slack=DueDate-tnow-Remaein:
mistip=1;

243% BRANCH, 1@

If, Slack>0,2308, Yeu:
Eise,252%,Yes:

2308 WHILE: mistlp<=Cholce({2ndLp});

2318 ASSIGN:  AWINQ{m1stLp)=WINQ(MM{2ndLp,m1stLp)):
mistlp=mistip+1;

2328 ENDWHILE;

2578 ASSIGN: 1silp=1:
mistp=0;

2588 WHILE:  1stLP<=choice(2ndip);

2598 BRANCH, - 1
I.Fal(MM(2ndip, 1t p))==1,2608,Yes:
Elss,2618,Yes;

2608 ASSIGN: mistip=mistip+1;

261% ASSION: 1stlp=1stLp+1;

262% ENDWHILE;

2638 BRANCH, 1
If{m1stLp==Choice{2ndip)),2528.Yea:
Eise,Step2,Yes;

2625 ASSIGN:  WisWi+t:

&
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18ilp=1;
253% WHILE: 13tLp<=Choice{2ndip);
2548 BRANCH, 1
| H.FaiMM{20dIp, 13tLp)==1,T1,Yes:
Elss,T2,Yes;
™ ASSIGN:  AWINQ{1siLp)=10000;
255% ASSIGN: 1stlp=1stlp+1;
2565 ENDWHILE;
245% ASSIGN: 1silp=1:
misiLp=2;
2488 WHILE: misiLp<=Choice(2ndLp});
2478 BRANCH, 1

LAWINQ(1stLp)>AWINQ(m1atLp}, 2465, Yes:

Eise 2508, Yes;

249% ASSIGN: NextiMM=MM(2ndt.p,m1stLp):
Istlp=misibp:
mistip=m1istlp+1;

2615 ENDWHILE; '

2458 ASSIGN: 1stLp=1.
misttp=1:
NexiMM1=Membar(DeptSet, NextMM);

AssignOpt  BRANCH,  1;

, NexiMM==MM(2ndLp,1),141$ Yes:

. NaxtMM==MM(2rdiLp,2), 1428, Yes:

. NextMM==MM({2ndLp,3),1438, Yes:
" Else, 1448, Yeu;

141§ ASSIGN:  Opt(2ndip)=OptMc(2ndlp,1);

Colect  ASSIGN:  1SiLp=1;

185% ASBIGN:  SumERTL=0;

SumERTM=10;
SumERTR=0:
SuUmAWINGL=0:
SUMAWINOM=0:
SUmAWINQR=0:
WIERTL=0:
WIERTM=0;
WIERTR=0:
WIAWINQL=0:
WIAWINOM=0;
WIAWINQR=0:
WtOptL=0:
WiOptM=0:
WHOptR=0;
SumwiL=0;
SumWim=0:
SumWiR=(;
SlackMem1=0;
SlackMam2=0;
SumOpt=(:
T istlp=9;
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188§
1878

188$
1888

1908
1918
182%
1938
128%

Tran1

89%

218
112%

WHILE: 18tk p<=Choice(2ndLp});

ASSIGN:  ERT(1s1Lp)=0:
AWINQ(13tLp)=0:
AverOpiL(1stLp)=0:
AverOptM(18tLp)=0:
AverOptR{istLp)=0:
AverERTL(1stLp)=0:
AvwrERTM(15tip)=0:
AverERTR(18tLp)=0:
AverAWINQL(18iLp)=0:
AverAWINGM(1stLp)=0:
AverAWINQR(1stLp)=0:
Scorel.(1aLp)=0:
ScoreM{istLp)=0:
ScoreR(1stLp)=0:
Final{1stLp)=0:
ERTMem1(1stLp)=0;
ERTMem2(1stLp)=0:
AWINQMem 1(18tLp)=0:
AWINQMam2(1stp)=0:
mistip=1;

WHILE:  mistlp<=3;

ASSIGN: F_ERTH{1stLp,m1silp}=0:

F_ERT2(1stLp,mistLp)=0:
F_AWINQ1{1stLp,m1stip)=0:
F_AWINGQ2(1stLp,m1stlp}=0:
F_Stack1{m1stLp)=0:
F_Slack2(m1stiLp)=0:
mistLp=m1istLp+1;
ENDWHILE;
ASSIGN:  1stlp=1stip+1;
ENDWHILE;
ASSIGN; 1stip=1;
BRANCH, 1
W 2ndlo==1Tran1,Yas:
Else,00%,Yes;
TRANSPORT: AsAGV,NextMM1;

BRANCH, 1
If,NextMM1==M.90§,Yes:
Else, 188, Yes;

BRANCH, 1.
If.NR(BefQSet(M))<5,91$,Yes:
Eise,028,Yes;

ASSIGN:  Y=Y-1;
RELEASE:  BefQSet(Setindex+11),1;

WorkQue  SEIZE, 1

138
A5

BefQSat(Setindex), 1;

ASSIGN:  WINQ{Satindex)=WINQ(Setindex)+Opt(2ndLp);
QUEUE,  QueueSet(Setindex),5
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§2 SEIZE, 5
MachinaSet(Setindsx),1;

Test RELEASE:  BefQSst(Satinclex), 1 MARK(Time);

1148 ASSIGN; Bag(Satindax)=Time:
WINC(Satindex)=WINQ(Satinciex)-Opt(2ndip);

B1 BRANCH, 2:

Alvays 2285, Yea:
Always Procassing, Yes:

23 BRANCH, 1:
If.nq(BufferQ)<>0 Find, Yes:
Else,Disp,Yes;

Find FINDJ,  1.ngibufferg)aquelbuttarg 38)==m;

233 BRANCH, 1
K. J<>0,REM,Yes:

Eiss,Disp,Yes;
REM REMOVE:  JBufferQ,Detach1:NEXT(Disp);

Disp DISPOSE;

Detach1l  QUEUE, Q
24§ REQUEST,  25:AsAGV(SDS);
25% ASSIGN: Nextmm1=Remamber;NEXT{Tran1);

Processing DELAY: Opt{2ndLp);

178 SEIZE, 1
BefQSeat(Satindex+11),1;

FreoMC2  RELEASE:  MachineSet(Satinciex),1:MARK(EndP);

SlackAspect ASSIGN:  TimeOut{Setindex)=EndP:
Remain=Remain-AvgOpihc(2ndLp):
Slack=Dusdats-tnow-remsin:
RemainWait=RamainWait-AvgWait(2ndLp):

2ndLp=2ndLp+1;

208 ASSIGN:  Z=Y+1:
Y=Y+1;

218 BRANCH, 1
If.2ndlp>Optnum,Exit, Yes:
Eise,FuzzySys,Yes;

Exit ASSIGN:  NextMM1=Member(DeptSet, 12);

188 QUEUE, QueyaSatiSatincex+11),5;

REQUEST,  Z:ASAQWSDSY);

388 BRANCH, 1
H.lock{sstindex)==0,40%,Yes:
Else 535, Yes;

408 ASSIGN; Y=Y-1;
K1=1;

413 WHILE: Ki<=11;

798 BRANCH, 1
H.Jock(k1)==0,428,Yes:
Eise,80%,Yes;

A% ASSIGN:  N1=1;

E




& &

51%

19%

8

E23888 2

1428

143%

1448

2508

T2

Stap2

218

WHILE: - N1<=NQ{k1+11);

ASSIGN:  A(41,sntatrank(ni,queueset{k1+11)})=A(41,entatrank(n1,quevaset(k1+11))}-1:
MNA=NT+1;

ENDWHILE;

ASSIGN:  K1=K1+1:

ENDWHILE;

ASSIGN: N1=1;

WHILE: N1<=ng(agvque);

ASSIGN:  A{41.entatrank(nl.agvaue)}=A(41, entatrank(n1,agvaue))-1:
N1=N1+1;

ENDWHILE;

RELEASE:  BefQiSet(Setindax+11).1;

DELAY:  O.0:NEXT{Tran1);

BRANCH, 1
H.nr{bafaset(ki+11)}<5.43%,Yes:
Else 428 Yes;

ASSIGN: N1=2:NEXT(448);

ASSIGN:  lock(setindex)=0:
Ki=1:
HeH-1:
Lo=tock(1}+Lock(2)+Lock(3}+Lock{4)+Lock(5) +Lock(6) +Lock(7) +Lock(B)+ Locki@)+Lock(10}H+Lock(11);
WHILE:  Ki<=11;
IF: lock(k1)==1;
ASSIGN:  A(41,entatrank(1,queveset(ki+11)))=A(41,antatrank(1,queveset(K1+11))-1;
ELSE;

ENDIF;
ASSIGN:  Ki=K1+1;
ENDWHILENEXT(198);

ASSIGN: Ramember=M:
NextMM1=Buffer,NEXT{1885);

ASSIGN:  Opt(2ndLp)=OptMc(2ndLp,2):NEXT(Collect);

ASSIGN:  Opt(2ndLp)=OptMc(2ncLp,3):NEXT(Collect);

ASSIGN:  Opt2ndLp)=Opthc(2ndlp,4):NEXT(CoRect);

ASSIGN: NextM=MM(2ndLp,1siLp):
misiLp=m1stbp+1:NEXT{2518);

ASSIGN:  AWINQ(1siLp)=Wing(MM(2ndip, 1siLp):NEXT(255$);

ASSIGN: misiLp=1:
Dummy=Cholcs(2ndLp);
WHILE:  mistip<=Chalce(2ndLp);
BRANCH,
I, Fa{MM(2ndip,m18iLp))==0,223%,Yes:
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Stap1
1068 -
199%

1975

2188

2188

237$

Else,2248,Yes,

ASSIGN: mistLp=mistLp+1;

ENDWHILE;

WHILE: Choice(2ndLp)<Dummy;

ASSIGN:  MM(2ndLp,Cummy}=0:
OptMe{2ndLp, Dummy)=0:
AWINQ(Dummy)=0:
Dummy=Dummy-1;

ENDWHILE;

BRANCH, 1:
It cholce(2ndip)==1,2658,Yss:
Eise,Step1,Yes,

ASSIGN: NextMM=MM{2ndip,1}:
NaxtMM 1 =Mamber{DaptSst,NextMM):
Opt(2ndLp)=OptMc{2ndip,1):NEXT{Collact);

ASSIGN; 1siLp=1;

WHILE:  1atlp<Cholca(2ncip);

ASSIGN: mistlp=1stLp+1;

WHILE: m1stLp<=Choica(2ndLp);

BRANCH, 1:
HAWING{15tLp)>AWINO(m 1 tLp),L.Yes:
Eise,198%,Yes;

ASSIGN:  Dummy=AWINQ(1siLp):

 AWINQ(1siLp)=AWINCG{m i stLp):
AWINQ{m1atLp)=Dummy;

ASSIGN;! Dummy=MM(2ndLp, 1stLpk
MM(2ndLp, 18tLp)=MM(2ndLp,m1siLp):
MM(2ndtp,m1stLp)=0Oummy;

ASSIGN: Dummy=0ptMc(2ndLp, 1stip):

- Optmc(2ndLp, 1siLp)=0OpiMc(2ndip,m1stip):
OptMc{2ndLp,mistLp)=Dummy:
mistLp=mistip+1; .

ENDWHILE;

ASSIGN: 1stLp=1stip+1;

ENDWHILE;

ASSIGN; miatlp=1;

WHILE: misiLp<=Choice{2ndLp); .

BRANCH, 1
HAWINQ(m istLp)<=0,240%, Yas:
I AWING(m 13tLp)>0.and AWING{m 13tLp)<50,24 18, Yas:
Else, 2423, Yes;

ASSIGN: AWINQ(m1stt P)=100;

ASSIGN:  misilp=misttp+1;

ENDWHILE;
ASSIGN:  Dummy=Cholca(2ndLp):
misttp=2;
BRANCH, 1

I AWING{1)==0,208%.Yes:
' Eise2168.Yes;

-
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208% ASSIGN:  Wi=Wi+1:
istbp=1:
mistlp=2;
2108 WHILE: mistLp<=Choice{2ndLp);
- 2098 BRANCH, 1
" WING{MM(2ndLp, 15tLp))>WINQ(MM(2ndLp,m1aiLp}} 2118, Yes:
Else, 2128, Yes;
2118 ASSIGN: NextMM=MM{2ndLp,m 1stLp):
1stLp=m1silp:
mistLbp=m1atlp+1;
Mark1 ENDWHILE;
278 ASSIGN: 1siLp=1;
mistlp=1:
NextMM1=Mamber(DepiSet.NexiMM):NEXT{AssignOpt);

2128 ASSIGN:  NeaMM=MM(2ndLp,1siLp):
m1stl.p=m1sﬂ.p+1:N‘EXT(erk1):

216% WHILE: mistip<=Dummy,
Diffsrance BRANCH, 1
IEAWTNQ(1 )-AWING{m IS (AWING(1)))<=0.05,2148, Yes:
El3s,2158,Yes;
2148 ASSIGN: mistLp=mistip+1;
2178 ENDWHILE;
step3.1  BRANCH, 1
If.Choice(2ndLp}<>1,2038.Yes:
Else, WINQRula,Yes;
203% ASSIGN: mistLp=0Oummy;
2043 WHILE:  mistLp>Choice(2ndLp);
205% ASSIGN:  AWINQ{m1siLp)=0:
mm{2ndtp.mstlp)=0:
Optme(2ndLp,mIstip)=0:
mistlp=mistLp-1;
2068 ' ENDWHILE;
213% ASSIGN: mistlp=1;
Fuzzy=Fuzzy+1;
fuzzyl WHILE: m1SiLp<=Choice{2ndLp);
178 ASSIGN:  AWINQ(M1stLp)=WING{MM{ZndLp.m1stLo));
1788 BRANCH, 1
HAWING{m1atLp}<=0,1768,Yas:
HAWINQ(m1siLp)>0.and AWINQ(m15tLp)<50,1808%, Yes:
. . Ela®,181§,Yes;
1788 ASSIGN: AWING({mistLP)=100;
FuzzyAWINQ  BRANCH, 1
H (AWING(M11Lp)>=0).8nd. (AWING{m13tLp) <=2), 0AWINQ2, Yes:
IF (AWINCI (1 3iLp)>2).8nd . (AWINQ(m 18t p)< =50}, 2AWINQSO, Yes:
HAAWING{M 151Lp)>50).and . (AWING{m 18iLp)<=74) SOAWINQT4, Yes:
. HAWING(m13tLp)>T4).and. (AWING{m 151Lp)<=82), TAAWINQSZ, Yes:
. (AWING{m 1 stLp)>82).and . (AWING{m 1 stLp)<=100),82AWINQI100. Yes:
Eise 26688, Yes;
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0AWINQZ

. FuzzyERT1

‘182%

257

ASSIGN;  F_AWINQI(m1siLp,1)=0:
F_AWING1(m1sil.p.2)=0:
F_AWINQ1{mistLp 3)=2:
F_AWING2(m1siLp,1)=0:
F_AWINOZ(m1siLp 2)=22:
F_AWINQ2(m1stlp,3)=50:
AWINQMem H{m1stLp)=(-0.5 AWINQ(m1stLp}}+1:
AWINQMamM2(m13tLp)=0.5*AWINQ(m 18lLp):NEXT (FuzzyERT1);

ASSIGN: ERT(m1stLp}=ep(-(-UpTime(MM(2ndLp,m1siLp))+Tnow+WINQ{MM({2ndLp,m1stLp))¥500); -
ASSIGN: ERT{m1stLp)=ERT(m1siL.p)"100;

FuzzyERT  BRANCH, 1

OERT7

FuzzyOpt

Accu

IL{ERT(m1stLp}>=0).and.(ERT{m1silp} <=7}, 0ERT7,Yes:
HAERT(m18iLp)>7).and. (ERT(m tstLpj<=20),7ERT20,Yes!
H(ERT(M1siLp)>20).and.(ERT{m stLp)<=42) 20ERT42 Yes:
K(ERT(m1stip)>42).and.(ERT(m1stLp)<=54) 42ERT54, You:
I.(ERT(m15ILp)>54).and.(ERT{m istLp)<~68) 54ERTES, Yes:
K.(ERT{m1siLp)>6B).and.(ERT(m tstLp)<=75),6B8ERT76,Yes:
I{{ERT(m181Lp)>7E).and.(ERT{m 18tLp)<=80),7SERTE4, Yes:
IL(ERT(m18tLp}>89).and.(ERT(m1siLp}<=100),89ERT 100, Yes:
Else, 1698, Yes:

ASSIGN:  F_ERT1(m1stLp,1)=0;
F_ERT1{m1siLp,2)=0:
F_ERT1(m1stlp3)=T:
F_ERT2{m1stLp,1)=0:
F_ERT2{m1siLp,2)=7:
F_ERT2{(m1stLp,3)=20:
ERTMam1{mistLp)=(-0.14286"ERT{m tatlp))+1:
ERTMeam2(m 1:tLp)=0.14288‘§RT(m1 stLp):NEXT(FuzzyOpt);

- ASSIGN:  AverOptL(m1stLp)=1/OptMc{2ndLp,m1siLp):

AverOptM{m 1siLp)= 1/0ptMc(2ndip,m1stlp):
AverOptR{mail.p)=1/0ptMc{2ndLp.m1silp);

ASSIGN:  SumERTL=SumERTL+((ERTMem1(mtstLp)'F_ERTH{m1sthp,1))+{F_ERT2(m1siLp, 1)"ERTMam2(m1stip))):
SumERTM=SumERTM+({ERTMem1{m1stLp}*F_ERT1{m1stLp.2))+{ERTMam2({m1stLp)‘F_ERT2(m1stLp.2))):
SumERTR=SumERTR+{{ERTMam1{m1stLp}*F_ERT1{m1siLp 3))+{ERTMam2(m1stLp)F_ERT2(m18iLp,3))):

SumAWINQL=SumAWINQL+H{(AWINQMem1{m tstlp) F_AWINGH{m1sttp, 1)) +(AWINGMem2(m1stLp) F_AWINQ2(mistLp, 1))):

SuUmAWINQM=SumAWINQM +((AWINQMam 1{m tsiLp)*F_AWINQ 1(m1 stl.p.?))+(AW|NQMﬂn2{m1 sStLp)*F AWING2(mistLp.2)): -

SumAWINQR_=SumA\MNOR+((A\MNQmm1(m1 siLp)*F_AWINQ1(m15iLp 3)) {AWINQMem2(m 13tLp)“F_AWING2(m1istLp,3))):

1455
1488
1478
171$

SumOpt=5umOpi+AverOptL.{m1siLP):
mist.p=mistlp+1;
ENDWHILE;
ASSIGN: misttp=1;
WHILE: mistip<=Choice{2ndLp);
BRANCH, 1
H,SUmERTL==0,172%,Yes:
' EIu.jTSS.Yu:



1728
1748
1758
1948
1968
1488

1498

1508
153%

ASSIGN:  AverERTL(mistLp)=0:
AverERTM(m1s1Lp)=0:
AverERTR(m1atLp)=0;

BRANCH, 1:

#,SumAWINQL==0,175$, Yes:
Else,176%,Yes:

ASSIGN: AverAWINQL(m13tLp}=0:
AverAWINQM(m1stLp)=0:
AvarAWINQR(m 1stLp)=0;

BRANCH, 1
H,SumOpt==0,195%.Yes:
Else,Nomalize,Yes;

ASSIGN; AverOptL(m1stLp)=0:
AverOptM(m1atLp)=0:
AverOptR(m13tLp)=0;

ASSIGN: misiLp=mistlp+1;

ENDWHILE:

BRANCH, _1:

If.Slack<=0.156$.Yns:
If,0<Slack<280,1518,Yes:
Else, 1528, Yes; ‘

ASSIGN:  Slack=0;

BRANCH, 1
If {Slack>=0}).and.(Slack<=9),08lacks, Yes:
If (Slack>3).and.{Slack<=10),65lack12,Yes:
If,(Stack>19).and.(Stack<=37),126lack 16, Yes:
If, (Slack>37 ).and.{Slack<=47),16Slack24,Yes:
If.(Siack>47).and.{Stack<=50),245lack32,Yes:
If.(Slack>50).and. (Stack<=57),325lack38, Yes:
If,(Stack>57 ).and.(Siack<=100),385tack 100, Yes:
Eise,183%,Yen;

OSlecké  ASSIGN: F_Siacki{1)=0:

1548 ASSIGN:  WIERTL=(SlackMem1°0,1521)+(SlackMemz2°0,1524);

F_Slack1(2)=0:

" F_Slack1(3)=0:
F_Slack2(1)=0:
F_Slack2(2)=6:
F_Slack2(3)=19:
SiackMem1=(-0,11111*Slack)+1:
SisckMem2=0.11111"Slack; ~

WIERTM=(SlackMem1°0.1291)+{SlackMem2"0.2176):
WIERTR=(SlackMem1'0.2620)+(StackMem2'0.3118):
WIAWINQL=(StackiMam1°0.5818)+ (SlackMem2°0.5100):
WIAWINQM =(SiackMerm 1°0,7334)+(SinckMem2*0,6910):
WIAWINQR=(SiackMam1°0.9183)+(SlackMem2"0.9260):
WIOpHL ={SlackMem1*0.0538)-+{StackMem2°0.0681);
WIOptM=(SlackMem1°0,0675)+{SiackMem2°0.0814):
WIOptR=(SiackMem1°0.0882) +{SiackMem2+0.1314);

1588 ASSIGN:  SUmMWIL=WIERTL+WIAWINGQL+MOpiL:

SUmMWIM=WIERTM +WIAWINQM +WtOpIM:
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 SumWIR=WIERTR+WIAWINOR+WIOPIR;
1508 ASSIGN:  WIERTL=WIERTL/SumWIR: '
WIERTM=WERTM/SUmWIM;
WLERTR=WIERTR/SumwWiL:
WIAWINQL=WIAWINOL/SumWiR:
WIAWINOM=WIAWINGM/SumWIM:
WIAWINQR=WIAWINQR/SumWiL:
WiOptL =WIOpL/SumWiR:
WHOPM=WLO ptM/SumiWiM:
WIOPR=WOptR/SumWiL:
misilp=1;
1808 WHILE: misiLp<=Choice(2ndLp); _
1618 ASSIGN: . ScoreL(m15tLp)=(WIERTL "AverERTL(m1siLp))+ (WIAWINGL AverAWINQL{m 1stLp))+{WtOptL* AverOptL(m1stLp));
1628 ASSIGN:
ScomM(m1StLp)=(WIERTM"AverERTM(m 13tLp)}+ (WIAWINOM* AverAWINGIM(m 1 stLp)) + (WIOptM® AverOpti{m istL o)}
1635 'ASSIGN: . SocomR(m1SILp)=(WIERTRAverERTR{m 1stLp))+ (WAWINQR AverAWINGR(mM 181Lo))+ (WIODIR" AverOptR(m 1siLp)):-
Final ASSIGN:  Final{m1stLp)=(0.86"(ScoraM(m1sil p)-Sconsim1stip)))+SconRim istLp):
mistLp=mistip+1; '
164% ENDWHILE;
decision  ASSIGN:  mistlp=2:
1siip=1;
165% WHILE: misiLp<=Cholce{2ndi.p);
assignM  BRANCH, 1
if Finai{ 1stLp)>=Final(m1stt p), 1868, Yes:
Eise,1675,Yes;
1685 ASSIGN:  NextMM=MM(2ndLip,1siLp):
m1sﬂ.p=m1atLp+1:
1688 ENDWHILE;
Finsll  ASSIGN:  NextMM1=Member(DeptSet,NextMM):NEXT(AssignOpt};

167§ ASSIGN: NadMM=MM(2ndLp,mistLp):
istLp=m1stLp: !
mistip=m1stlp+1;NEXT{168S):

6Slacki2  ASSIGN:  F_Slack1(1)=0:
F.Slack1(2)=8:
F_Stack1{3)=16:
F_Stack2(1)=9:
F_Siack2(2)=18:
F_Stack2(3)=37;
StackMem1=(-0,1*Slack)+1.8;
SiackMem2=(0.1*Slack}-0.9;

1858  ASSIGN:  WIERTL=(SlackMem10,1524)+(SkackMem2:0,1708):
WIERTM=(SlackMam1°0.2176}+{SlackMam270.2583):
WIERYR=(SlackMem1%0.3118)+{SiackiMem2°0.4012);
WIAWINGL=(SlackMeam 1°0.5100)+{SiackMem2°0.4306):
WIAWINGM=(SlackMem1°0.6910)+(StackMem2°0.6370):
WIAWINGR=(SiackMem 1°0.6260)+{SIackMam2+0.9185):
WIOptL={StackMem 140,088 1)+{SlackMem2°0.0746);

" WHOPIM=(SiackMem10.0814)+{SlackMam2*0.1047):
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WIOptR=(SlackMem1°0.1314)+(SiackMem2°0,1592):NEXT(1568);

128lack18  ASSIGN: 'F_Sinck1(1)=8:

F_Stack1(2)=19:

F_Slack1(3)=37:

F_Siack2(1)=19;

F_Slack2(2)=37:

F_Slack2(3)=47:

StackMenm1 =(-0.05556"Slack)+2.06568:

StackMem2=(0.05556"Slack)-1.06556;
1568 ASSIGN:  WIERTL=(SlackMem1"0.1708)+(SiackMem2°0,1887):
WIERTM=(SiackMem1°0.2583)+(SlackMem2°0.3196);
WIERTR=(SackMen 140.4012) +(SlackMem2°0.5914):
WIAWINGL={5lackMem1"0.4308}+(SiackMam2*0.3133):
WIAWINGM=(SiackMem 10, 6370)+ (SiackMenm210.6584):
WIAWINQR=(SisckMam1°0,8185)+(SlackMem2°0.9188):
WHOpIL=(SiackMern10.0748)+(SlackMem2°0.0800):
WROpIM=(SlackMem140.1047)+(SlsckMemz0. 1220)
WIOpIR=(SiackMen1%0.1502)+(S1ackMemz2™0.2060):NEXT(1688):

16Siack24  ASSIGN:  F_Slacki(i)=19;
F_Slack1(2)=37:
F_Slack1(3)=47:
F_Slack2(1)=37:
F_Slack2(2)=47:
F..Slack2(3)=60:
StackMem1=(-0.1*Slack)+4.7:
StackMem2=(0.1°Slack)-3.7;

157§ ASSIGN:  WIERTL=(SlackMem1°0.1857)+(StackMem2+0.2574):
WIERTM=(SinckMem 1°0.3196) +(SlackMem2°0.4):
WIERTR={SlackMem1°0.5814)+{SlackMem2°0,5614):
WIAWINGL=(SlackMam 10,3133} +(SlackMem2"0.2574):
WIAWINGM=(Stackhiam1°0.5584)+{SiackMem2°0.4);
WIAWINGR=(StackMem140.8188)+{SlackMem2"0.5814);
WIORHL=(SlackMem 1°0.08)+(SiackMem2*0.1238):
WOptM=(SlackMem 10, 122)+{SlackMem2+0.2):
WIOPIR=(Sackhamn1°0.2050)+(SiackMam2"0.4031):NEXT(1588);

245leck32 - ASSIGN:  F_Siack1(1)=37:

F_Slack1{2)=47:

F_Slack1(3)=50:

F_Slack2(1)=4T:

F_Stack2(2)=50:

F_Slack2(3}=5T:
SlackMem1=(-0.33333"Slack)+16.68667:
SlackMem2=(0.33333*5lack)-15.66667;

2208 ASSIGN:  WIERTL=(SlackMam 1°0.2574)+(SlackMam?240.2451);
WIERTM=(SlackMem1*(.4)+{SiackMem2*0.5):
WIERTR=(SiackMerm10.5814)+ (SlackMem2°0.8716):
’ WGAWINQL=(SIl;kHem1'O.25?4)+(SI-ckon2‘O.1699):
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WIAWINQM=(StackMem1*0.4)+(SlackMem2°0.25);
WLAWINOR=(SlackMam1°0.5614)+(SlackMem2°0.4190):
WIORL=(SlackMem1°0.1238)+(SinckMam2*0, 1699):
WOptM=(SlackMem10.2)+{SlackMam20.25):
WIOptR=(SlackMam10.4031)+{SlackMam2*0.4190):NEXT(1583);

325mcka8  ASSIGN:  F_Siack1(1)=47:
F_Siack1(2)=60:
F_Slack1(3)=57:
F_Slaok2(1)=60:
F_Siack2(2)=57:
F_SIack2(3)=100;
StackMem 1=(-0,14288"Siack) +8.14288:
SlackMem2=(0,14286° SIack)-7.14288;

2685 ASSIGN:  WIERTL=(SiackMem1*0.2451)+(SiackMem?2°0.3885):
WIERTM=(SisckMem140.5) +(SlackMem2°0.6):
WIERTR=(SlackMem1°0.6715)+(SiackMem210,8850):
WIAWINGL=(StackMam0,1890)+(SiackMem2'0, 1534):
WIAWINGM=(SiackMem1°0.25) +{SlackMem2*0.2):
WAAWINGR=(SlackMen1%0.4190)+{SlackMem2"0.2788);
WIOpHL =(SlackMem1°0.1699) +(SinckMem2"0.1534):
WiOptM=({SlackMam10.25)+ (SlackMem24).2):
WIOPtR=(SlackMen3"0.4190) +{SlackMem2°0.2788):NEXT(1565):

38SIack100 ASSIGN:  F_Slacki(1)=50:
F_Slack1(2)=5T;
F_Siack1(3)=100:
F_Siack2(1)=57:
F_Slack2(2)=100:
F_Slack2(3)=100;
StackMem1=(-0,02326°Slack) +2.32558:
SlackMem2=(0.02326"Slack)-1.32568;

1845 ASSIGN:  WIERTL=(SisckMem1°0.3865)+{SlackMam2+0.3991);
WIERTM=(SiackMam 1°0.8)+ (SIackMem2°0.6250):
WIERTR=(SlackMam1°0,650)+{SlackMem20.9516):
WIAWINQL=(SlackMem1%0,1634)+ (SlackMem2+0.0891);
WAWINGM=(SiackMam1°0.2)+{StackMem2°0,1368):
WIAWINQR=(SlackMam10.2788)+ (SlackiMem2*0.2421);
WIOPIL=(SlackMam1*0.1534) {SlackMam270,1384):
WIODIM=(SisckMem1°0.2)+{SiackMem2+0.2386):

. WAOPIR=(SlackMem1*0.2788)+(SlackMem240.4013):NEXT(1588);

183% ASSIGN:  Slack=100:NEXT(385lack100);
1518 ASSIGN; Slack=(0.35714"Slack).NEXT(153%);
1528 ASSIGN: Slack=100:NEXT(1535);

Normalize ASSIGN: AverOptL(m1stLp)=AverOptL(m1stLp)sumOpt:
" AverOptM{m1stLp)=AverOptM(m 1 stLpMSumOpt:
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AverOptR(m1stLpi=AverOptR(mistLpNsumopt:NEXT(1488);

1768 ASSIGN:  AverAWINGL(m1stLp)=
((AWINQMem 1{m15Lp)*F_AWING /(m15tLp, 1)) +(AWINGMem2(m 1stLp) F_AWING2{m1stLp, 1 ))¥SumAWINGR:
AverAWINOM(m tstLp)= .
((AWINQMamM 1{m 13tLp}"F_AWINQT{mtsiLD,2)}+{AWINGMem2(m1stLp)*F_AWINQ2(m13tL0.2) M SumAWINGM:
AverAWINGR(m1stLp)=
((AWINQMam H{m15tLp)*F_AWING 1(m 1sth.p,3)} - AWINQMam2(m11Lp)"F_AWINOZ(m15iLp,3)}¥SumAWINGL
INEXT(1848);

1738 ASSION:  AverERTL(mI1siLp)=(ERTMem1{m1stLp)F_ERT1(m1stLp, 1)+{ERTMem2(m1siLp)F_ERT2(m1stLp,1)VSUmERTR:
 AverERTM(mistLp)=((ERTMem1 (m1atLp)*F_ERTH{m1SiLp,2))+ (ERTMom2(m1stLo)F_ERT2(m1siLp,2))VSumERTM;
AVrERTRIM151Lp)=((ERTMem 1 (m ISL)"F LERT1(m 15tLp.3))+ (ERTMem2(m 15tip)"F _ERT2(m1atLp,3)VSumERTL
NEXT(T4S): )

7TERT20  ASSIGN:  F_ERTlim1isilp,1)=0:

F_ERT1{m1stlp,2}=7-
F_ERT1{m1stLp,3}=2C:
F_ERT2{m1stLp,1)=7:

_ F_ERT2(m1atlLp,2)=20:
f_ERT2(m1stLp,3)=42;
ERTMam 1(m1stLp)=(-0.07602*ERT(m1stLp}1+1.53846;
ERTMem2(m 1stLp}=(0.07882*ERT(m1stLp)})-0.53846:NEXT (FuzzyOpt);

20ERT42  ASSIGN: F_ERT1{m1stlp,1)=7:

F_ERT1{m1slLp,2)=20:

F_ERT1{m1stLp 3)=42:

F_ERT2{m1stLp,1)=20:

F_ERT2(m1stLp 2)=42:

F_ERT2(m1slLp,3)=54:

ERTMam 1(m13tLp)=(-0.04545"ERT(m1siLp)}+1.90909:
ERTMam2(m1stLp}=(0.04545°ERT(m184Lp}}-0.80909:NEXT(FuzzyOpt);

42ERTS4  ASSIGN: F_ERT1{m1stlp,1)=20:
F_ERTH(m1stLp. 2)=42: .
F_ERT1{m1siLp,3)=64:
F_ERT2(m1stLp,1)=42:
F_ERT2(m1siLp.2)=54:
F_ERT2(m1stLp,3)=68:
ERTMem1{m1siLp)}=(-0.08333"ERT(m 1 stLp))+4.5!
ERTMoam2{m 18iLp}=(0.08333*ERT{m 1tLp))-3.5:NEXT(FuzzyQpt)

SAERTBS  ASSIGN:  F_ERTi(mistLp,1}=42:
F_ERT1{m1stLp 2)=54:
F_ERT1{m13stLp.3)=68;
F_ERT2(m1stLp,1)=54;
F_ERT2{m1stLp,2)=68:
F_ERT2(m1stLp,3)=75:
ERTMom 1 (m1stLp)=(-0.07 143 ERT(m1atLp)}+4.85714;
" ERTMem2(m1siLp)=(0.07143ERT(m1atlp))-3.86714:NEXT(FuzzyOpl):
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GEERTTS  ASSIGM: F_ERT1(m1utLp;1)=54:
F_ERT1{m1siip.2)=68:
F_ERT1{misiLp3)=75:
F_ERT2(m1stLp,1)=68:
F_ERT2(m1stLp2)=T76:
F_ERT2(mistLp,3)=89: ‘
ERTM|W1I;L9)=(-O.1M‘ERT(m1uLp))1»10.71429:
ERTMem2(m1atLp)=(0. 14280 ERT(M1stLp))-8.T1420:NEXT(FuzzyOpt);

7SERTB4  ASSIGN:  F_ERT1(mistlp.1)=68:
F_ERT1(m1stLp.2)=75:
F_ERT1(m1sti.p.3)=89:
F_ERTZ2(m1atlp,1)=T5:
F_ERT2(m1stLp,2)=08:
F_ERT2(m1stip.3)=100:
ERTMam1{mistp)=(-0.07143"ERT(M1siLp)}+6.357 14!
ERTMem2(m1 lﬂ.p)=(0.0?143'Eﬂ'l'(m1stl.p)}-5.35714:NEXT{FuzzyOpt);

BRERTI00  ASSIGN: F_ERT1(misiLp,1)=75:
F_ERT1{m1stLp.2)=68:
F_ERT1{m1stLp,3}=100:
F_ERTZ{m1isiip,1)=6%:
F_ERT2(m1stLp.2)=100:
F_ERT2{m1stLp,3)=100:
ERTMam1{m1stip)=(-0.08081"ERT{m15iLp})+9.08081;
ERTMam2(m1stLp)=(0.09091*ERT(m1stLp))-8.00081 :NEXT(FuzzyOpt):

1608 ASSIGN:  ERT(m1stLp)=100:NEXT(8RERTI00):

AWINOGSD  ASSIGN:  FAWINQI(m1stip.1)=0:
F_AWING1(m1silp.2)=2;
F_AWINQ1 (m1stlp 3)=50:
F_AWINGZ(m1stLp,1)=2;
F_AWING2(m 1$1Lp.2)=50;
F_AWINQ2(mSiLp,3)=T4:
AWINQMarm 1{m 1stLp)=(-0.02083 AWINQ(m 1atLp)) +1 .0.“01’:
AWINGMem2(m18iLp)<{0.02083 AWINQ{m 181Lp))-0.04 187:NEXT(FuzzyERT1);

SOAWINGT4  ASSIGN: F_AWMING1{m1stlp,1)=2:

F_AWINQ1{m1atLp,2)=50:

F_AWINQHm1siLp,3)=T4:

F_AWINQ2({m 18iLp,1}=50:

F_AWINQ2(m 1stLp.2)=74:

F_AWING2(m18iLp.3)=82;

AWINOQMem 1 (m1stLp)=(-0.04167T°AWINQ(m1siLp)}+3.08333:
AWINQMam2(m18iLp)={0.04187*AWINC(m1stLp}}-2. 0833X:NEXT(FuzryERT1),

TAAWINQE2  ASSIGN: F_AWINQ1(m18tp,1)=50:
F_AWINQ1(m1stbp2)=74;
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F_AWINQ1({m1isiLp,3}=82:

F_AMINQ2(m1stLo 1)=T4:

F_AWINQ2(m1stLp,2)=82;

F_AWINQ2(m tailp,3}=100:

AWINGMam 1 {mistLp)=(-0. 126 AWINQ(m tarLo))+10.25:
A\‘JINQMmﬂ(m1sﬂ.p)=(0.1ZS'AMNQ(mu‘ILp))-B.zs:NEXﬂFuzzyERTi):

BZAWINQIOD ASSIGN:  FAWINQImMIstp,1)=TA:

F_AWING {{m1stLp.2}=82:

F_AWING1{m1isilp,3)=100:

F_AWING2(misiLp, 1)=82:

F_AWINQ2(m1stLp.2)=100:

F_AWINO2(m1stLp,3)=100:
AWINGMam1(m13tLp)=(-0.05558 AWINC{m 131L.p)}+5.65558:
AWINQM(M1MLP)=(0.05556'AWINQ(m13!LD)H.55556:NEXT(FuayERT1):

2688 BRANCH, 1
ILAWINQ(m181LD)<0,2678,Yas:
Else,170%,Yes;

%7$ ASSIGN:  AWINQ(MIstip)=0:NEXT(DAWING2);

1708 ASSIGN:  AWINQ(m1stLp}=100:NEXT(BZAWINQ100);

1505 ASSIGN: AWINQ(m1stLp)=(-2.0° AWINQ(m 1stLp))+ 100:NEXT(FuzzyAWINQ),
1818 ASSIGN:‘ AWING(mM1slLp)=0:NEXT{FuzzyAWINQ);

WINQRuls ASSIGN:  Cholce(2ndiLp)=Dummy:NEXT(208%);

215§ ASSIGN:  Choice(2ndLp)=m1isttp-1;
mtatLp=Oummy+1:NEXT(217$);

2418 ASSIGN:  AWING(m1stip)=(-2*AWING{m tstLp))+100:NEXT{2378);
2428 ASSIGN:  AWINQ(m1stLp)=0:NEXT(2378):
1988 ASSIGN:  mistlp=m1silp+1:NEXT{201%);

2248 ASSIGN: MM(2ndl.p,m1atlp)=0: I
Optc{2ndLp miatLp}=0:

AWING(m1stLp)=0:
ForDel=m1atiLp;

2258 WHILE:  Fordel<Cholca(2ndLp).

226% ASSION: MM(2ndLp,ForDal)=MM(2naLp, ForDel+1):
OptMc(2ndLp,ForDel)=OptMci2ndLp,ForDel+1):
AWINO(ForDel}=AWINCQ(ForDel+1):
ForDel=ForDel+1;

2218 ENDWHILE;

288 ASSIGN:  CholcatandiLp)=Choice(2ndLp)-1:NEXT(220S)
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BRANCH, 1
nr{bafqsai(k+11))<5,288,Yea:
Else,208,Yes,

ASSIGN: N=2:NEXT{(308};

ASSIGN:  MulOpiMc{1StLp,mSILp)=

Disc{(0.087,1 0.133.2,0.2,2,0.267,4,0.333,6,0.4,6,0.467,7,0.533,8,0.6,0,0.667,10,0.733,11,0.8,1 2,0.867,13,0.833,14,1,15):
Optiel1SILp,m1SILR=(((MutOptkc(1stLpm 15iLp})0.01 " Opt(1StLp)) +Opt(1 StLpl:NEXT{1158);

STATION,  DeptSet,

AmostFin  BRANCH,  1:

Al
1%

Z1

i NextMM1<>Oepl12.A1,Yes:
Elss,135,Yes,
ASSIGN:  Setindex=Mamidx(DeptSel,NexiMM1),
BRANCH, 1
. NR(BelCSel(Satindex)}<>5.21,Yes:
Elsa.Z2. Yes.
DELAY: 0;
BRANCH, i
i,

nq(12}.or.nq(13).or.nq{14).or.nq(15).or.nq(1s).or.nq(1T).or.nqha).or.nquD).or.mlzo}.or.nq(m).or.nq(zz).or.nq(2‘3).orm(0)>0.

FresAgv

FreeAgv,Yes:
Etse, Sendstage.Yes,
FREE: AsAgv:NEXT(WorkQue);

Sandstage BRANCH, 2

Alwpys. SenciBack,Yes:
Adweys WorkQue, Yes;

SenclBack  MOVE: Asagv.Staging;
FreeA3V2  FREE: AsAgv:NEXT(Disp);

2

91%

6%

16%

Tron2
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BRANCH, K
#,NR(BafQSat(Satindex+11))==5818,Yes:
Else,iE8.Yes;

BRANCH, 1.

. NQH{Satinciex+11)==5,763, Yea:
Elsa, 1535,Yes; '

BRANCH, 1:

It squeiquevesst{satindex+11),1,41)<560,158,Yas:
Elne,168.Yes:
ASSIGN: Remember=M:

ASSIGN:  lock{sslindex)=1;
Al41,entatrank(1,queyssat({satindex+11})}=H+1;
i H=H+1: : P
Y=Y
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73%
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k2=1:
Lo=Lock(1)+Lock{2)+Lock(3}+Lock(4)+Lock(6H Lock(6)+Lock(?)+Lock(8)+Lock(d) sLock(10}+ Lack(11);
WHILE:  K2<=11;
BRANCH, 1
Il.lock(k2)==0:63$‘Yes:
Eise,785.Yes,
ASSIGN: N2=1;
WHILE;  N2<=NQK2+11)
ASSIGN:  A{#1,entatrank(n2.queueset(k2+11)))=A(41,entatrank(n2.queuesat(k2+11))-1:
N2=N2+1;
ENDWHILE;

. ASSIGM: K2=K2+1;

ENDWHILE;

ASSIGN. N2=1;

WHILE: N2<=na(sgvque};

ASSIGN:  Ald1,sntatrank{n2 agvaue)}=A(41,entatrenk(n2 agvaue))-1:
N2=N2+1;

ENDWHILE:NEXT(158);

BRANCH, 1
H.ne{oefaset(k2+11))<5,648, Yes:
€ize,639,Yes:

ASSIGN: N2=2:NEXT(85%);

DELAY: 4
TALLY: Fiowtime INT(Timein},1;

ASSIGN:-  Lateness=Tnow-DuaDete;

BRANCH, 1:
H,TNOW>DueDate 875, Yes:
Eise,888,Yes;

ASSIGN:  Tardinesa=TNOW-DueOate:
TardyJob=Tardydob+1;

TALLY: Terdy.Yandiness,1;

TALLY: Late Lataness,1;

BRANCH,  1:
i,

NG(12}.0r.NQ(13).0r.NQ(14).0r. NQ{15).0r.NQ(18}.0r.NQ{17).0r,NQ{ 18} or.NG{18}.0r, NQ(20).0r.NQ(21 ).0r.NQ(22).or. NG(23}.0r.NQ{(Q)>0,

'

943, Yeos!
Eisa 958, Yes;
FREE: AsAgv:NEXT(Delata);

ASSIGN: Dei=1;
WHILE: Det<=6;
ASSIGN: Deti=1:
TaTalOpt=0;
Time=0:
Slack=0:
. Optnum=0:
Timein=0;
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118%

WHILE: Del1<=4;
ASSIGN: MM(Del,Dal1}=0:
Optic{Del,Del1)=0;
MulOptMe{Del,Del1)=0:

Del1=Dd1+1:‘

ENDWHILE;

ASSIGN:  AvgWait{Del)=0:
AvgOptMc(Del)=):
Choice(Del)=0:
Qpt{Det}=0:
Dei=Dal+1:
Ramain=0; .
RemainWait=0;

ENDWHILE;

ASSIGN:  2ndip=1;

WHILE: 2ndlp<=6;

ASSIGN: SumERTL=0: -
SumERTM=0:
SumERTR=0:
SUMAWINGL=0:
SumAWINQM=0:
SumAWINGQR=(:
WIERTL=0:
WIERTM=0:
WIERTR=0:
WIAWINQL=0:
WIAWINQM=0:
WIAWINQR=0:
WiOptL=0:
WIOptM=0;
WIOptR=0:
SumwiL=0:

SiackMam2=0:
SumOpt=0:
Suminverss=0:
1silp=1;

WHILE:  1stLp<=Choice(2ndip);

ASSIGN: ERT(1stLp)=0:
AWINQ(1stLp)=0:
AverOptL(1stp)=0:
AverOptM(1siLp)=0;
AverOptR(1stLp)=0:
AverERTL(181Lp)=0:
AverERTM(131Lp)=0:
AverERTR(1stlp)=0:

_ AverAWINQL(1stLp)=0:

AverAWINGM{13iLp)=0:
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AverAWINQR(1siLp)=0:
ScorelL{m1stLp)=0:
ScoreM{m1siLp)=0:
ScoreR{m131Lp)=0:
Final{m1stLp)=0:
ERTMem1(19Lp)=0:
ERTMem2(1sikp}=0:
AWINQMem1{1stLn)=0:
AWINQ(1s1Lp)=0:
AWINOMem2(1stLp)=0:
tnverse(isiLp)=0:
misilp=1;

1198 . WHILE: mistLp<=3;

1208 ASSIGN: F_ERT4(1stLpmisttp)=0:
F_ERT2{1siLp.m1stLp}=0:
F_AWINQ1{1stLp,mistlp)=0:
F_AWINQ2({1siLp.misiLp)=0:
F_Sisck1{m1stLp)=0:
F_Slack2(m1stLp)=0:
mistiLp=m1isilp+1;

1215 ENDWHILE;

122% ASSIGN: IstLo=1stlp+1;

1238 ENDWHILE:

1265 ASSIGN:  2ndip=2ndlp+1;

1218 ENDWHILE:NEXT(Again);

95% BRANCH, 2
Ahwvays,Delste, Yas:
Abways SendBack,Yes;

8s8% ASSIGN:  Tardiness=0;
NonTardy=Nontardy+1:NEXT(1203);

Buffer  STATION,  Buffer;
125 BRANCH, 1:
I,

NO(12).0r.NQ{13).0.NQ(14),0r.NO(15).0r.NQ(16).0¢.NQ{17).0r. NQ{18).0r. NC{18).0.NG(20).0.NQ(21).0r.NQ(22).0r.NO(23). 0. NQ(Q)>0,
FreeAGV3, Yos: )
Elo0,035,Yea:
FreaAGV3  FREE: AsAgv:
105  QUEUE,  BufferQ:DETACH;
935  BRANCH, 2
Always,108,Yes:
Always,SendBack Yes:

131% CREATE, 11.0;

1365 ASSIGM: BO=80+1;

1325 ASSIGN: Insindex=80;
M=Insindex:




TTF(Insindex)=Expo{500):
Fail{inaindex)=0:

DownTime(insindex)=Tnow+TTF{insindex);

133% DELAY: TTF(Insindax);

1348 QUEUE, ProEmpiQSetiinsindex);

§ PREEMPT,  1:MachineSet(insindex);

135% - ASSIGN:  TTR{insindex)=expo(200):
UpTimeiinsinge=Tnow+TTR{Insindex);
Fali{insindax)=1;

1298 ASSIGN:  Bus(1)=nr{mc1)-fail{me1):
Bus(2)=nr{mc2)-fail(mc2):
Bus(3)=nr{mc3)-fail(me3):
Bus(a)=nr(mc4)-tail(me4):
Bus{5)=rw{mcS)-ail(me5):
Bus{6)=nr(mcB}-lall{mce):
Bus(7)=nr{me7Hallime?):
Bua(8)=nr{mcB)-ali(meB):
Bua{9)=nr{mco)-failimco):
Bus(10)=n{mc 10})-failimc 10):
Bua(11)=nrimc11)-4ail(mc11);

265 TALLY.  FakQuednalinsindex),i:

StartFail  DELAY: TTR{Inslndex):;

27108 TALLY: FailQue2.nq(insindex),1;

FreeMC1 RELEASE: * MachineSet(Insindax),1;

137% ASSIGN:  TTF(inaindax)=Expo(500):
Fall(insincex)=0:

DownTime{Inatndax)=Tnow+TTF{InsIndex);

1408 ASSIGN:  Bus{1)=nr(me1)-failime1):
Bus(2)=nr{mc2}-fail(mc2):
Bus(3)=nr{mc3)-fal{mc3):
Bus(4)=nrimc4}-fail(med):
Bus(5)=nr(mcG)-fail{met):
Bus(6)=nr{mce)-faii{mes):
Bus(7)=ne(mcT)fallimeT)
Bus{8)=nr{mc8)-fail(mca);
Bus(g)=nimcoHai(mca):
Bus{10)=ne{mc 10)-fall(mc 10}

. Bus(11)=nrimc11)-fal(me11);

1385 DELAY: TTF(inaindex):NEXT(1 34l$);
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Experimental frame

PROJECT,  TOWINQ100%, Pattitn,30/11/97 Yes;

ATTRIBUTES: 1.Timeln:
2,0ptNum:
3,1stlp:
4,0pt(6):
10,MM(8,4):
34 2ndLp:
35,NextMM:
36 NaxtMM1:
37.5etindex:
38.C
39,Rememben;
40,Minus:
Mz
42,Choice{Bk
48,m15iLp:

48 3ndlp:

50, TotalOpt:
51,DueDute:
52,3dC:
Suminverse:
SumAWINQL:
AWINGMam2(6).
ScoreR{8):
SumAWINQM:
Finai{8):
WIERTL:
F_Slack1(3):
AverOptL(8):
AVGWalt(B):
ForDel:
WIAWINGR:
WIERTM:
F_Slack2(3):
AverQptM(6):
AverERTR(G):
F_ERT1{6,3):
ERT(0):
AWINGH{4):
Dummy:
EndP:
SumERTL:
SumwiL:
AverAWINQR(6):
F_ERT2(8.3):
Insindex:
SiackMem1:
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SumERTM:
SumWiM:
OptMc(6 4):
Tardiness:
StackMem2:
SUmMAWINGR:
Inverse(g):
WOl
Latsness;
SumQopt:
WIOpIM:
WERTR:
AverOptR(8):
SumERTR:
SumwiR:
ScoreL(6):
F_AWINQ1(B,3):
ScoraM(B):
Slack:
F_AWINOQ(8,3):
WIOptR:
ERTMam1(8):
WIAWINQL:
Remain:
AverERTL(6):
MuOptMe(g.4):
Time: .
ERTMam2(8):
WIAWINQM:
AverAWINGL(8):
AverERTM(8):
AvgOptMe(8):
Remainwait:
AWINQMam1(8):
AverAWINOM(E);

VARIABLES: 1,800
2TTF(11):
13, TTR{11):
24,Fail{11),0,0,0,00.0,0,0,00,0:
Beg(11):
cC.O:
W(11),13.84538,14,14302,11.56075,14.87831 13.7022,14.49055,12.61208,13.46984,13.49 196, 13.78303,13.08531:
Lo.0:
Wi
TimeQue(11):
TardyJob:
Y,50:
H1:
Bf.




di:

"N
i
Fuzzy,0:
Prob:
dist(1..4);
N2:
WINQ(11):
Dei:
K
Del:
Kt
Percant:
K2,
UpTime(11):
N:
ExpeciRepain(11);
ExpectFail(11);
Lock(11):
NonTardy:
Bua(11):
DownTime{11):
8;

QUEVES:  1,Q1,FirstinFirstOut;
2,Q2 FirstinFirstOut:
3.Q3,FirntinFirstOut:

4,04 FirstinFirstOut:
5,Q5.FirstinFirstOut:

6,06 FirstinFirstOut:

7.Q7 FirstinFirstOut:
8,08, FirstinFirstOut;
8.08,FirstinFirstOut-
10,Q10.FirstinFirstOut;
11,Q11 FirstinFirstOut:
12,012, FirstinFirstOut:
13,Q13 FirstinFirstOut:
14,014, FirstinFirstOut:
15,Q15,FinstinFirstOut:
16,Q18,FirstinFirstOut;
17.Q17,FirstinFirstOut:
18,Q18,FirstinFirsiOut:
19,019, FirstinFirstOut:
20,Q20.FirstinFirstOut:
21,Q21,FirstinFirstQut;
22,Q22 FiratinFiratOut:
23 AGVQue, FirstinFirgtOut:
24,Buffer, FirstinFirstOut:
25,Q,FirstinFirstOut:
26,Fake 11 FirstinFiratOut:
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27 Fake12 FirstinFirstOut:
28,Fake13,FirstinFirstOut:
29,Fake 14 FirstinFirstCul:
30,Fake 15, FirstinFirstOut:
31.Fak8 16 FiratinFiratOut:
_32.Flh!1 7 FirstinFirstOut:
33 Faka18,FirstinFirstOut:
34, Faka 19, FirstinFlrstOut:
35,Faka 110, FirstinFirstOut:
36,Faka111,FirstinFirstOut:
A7, Faka2 1, FirstinFirstOut:
38,Fake22,FirstinFirstOut:
39,Fake23.FirstinFirstOut:
40, Foka24 FirstinFlratOut:
41,Fake25, FirstinFirstOut:
42 Faka26 FirstinFirstQut:
43, Foke2] FirstinFirstOul:
44 Faka2B FirstinFirstOut:
45,Fake20 FirstinFirstOut:
48 Fake2 10, FirstinFirstOut:
47 Fake211,FirstinFirstOut;

RESOURCES: 1,MC1,Capaciy(1,):
2,MC2,Capacity(1.):
3.MC3.Capacity(1,):
4,MC4,Capacity(1,):
5,MCS.Capacity(1.): .
6,MC8.Cupacity(1,):
7,MC7,Capacity{1,):
8,MC8,Capacity(1,):
9.MC9,Capacity(1,):
10,MC10.Capacity(1.):
11,MC11,Capacity(1,):
12,BefCH Capacity(5.);
13,BefQ2,Capacity(s.):
14,861Q3,Capacity(s,):
16,80/04,Capacitys.):
18,BofQS, Capaciy(5.):
17.BeMQ6, Capacity(5,):
18,88/Q7,Capacity(5.):
19,8efQ8.Capacity(5.);
20,Bef(19.Capacity(5,):
21,6efQ10.Capacity(5.):
22,88Q11,Capacity(s.):
23,BefQ12.Capacity(5.):
24,861Q13,Capacity(5.):
25,861Q14,Capacityls,):
26,B81Q15,Capacity(5.):
27.860Q16.Capacity(s.):
28,BeiQ17,Capacity(5.):
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25,8efQ118,Capacity(5.);
30,081Q19,Capacity(s,):
31,Be#Q20,Capacity(5.):
32,BeiG21,Capacity(5.).
33.881G22 Capecityls.).

STATIONS: 1,Depti: -
2.Dapt2:
3,Dept3:
4,Dapid:
5.Depl5:
6,Depté:
7.DeptT:
8,Dept:
9.Depto;
10,0ept10:
11,Depti11:
12,Depti2:
13,ENTER:
14, Staging:
15.Bufter;

DISTANCES: AgvPeth,Depti-Dept1-0.Dapl1-Depi2-63,Depl1-Dept3-123,Dept1-Depkd-87,Dapt1-Depis-242, Dept1-DoptS-173,Dept?-Dept7-
158,Dept1-DepiB-100,Dapt-Deptd-146, Dept 1-Dept 10-120,Dept 1-Dept11-105,Dept1-Dept12-135 Dapt1-ENTER-21,Depl1 -
Staging-245,Dapt1-Buffer-16,Dept2-Dept1-191,Dep2-Dept2-0,Dept2-Dept3-64 Depl2-Daptd-34,Dept2-Dapts-189.Depi2-
Depts-120,Dept2-DeptT-103.Dept2-Dapit-47, Dapt2-Depts-53,08p2-Dapt 10-67, Dep2-Dept 1 1-52,Dept2-Dept 12-82, Dept2-
ENTER-212,D8pi2-Staging-182,Depl2-Buffer-23, Dapt3 Dept1-221,0epi3-Depi2- 274, Dept3-Dept3-0,Deptd-Depid-308,Dept3-
Depts-219,Depta-Deptd-150,Dept3-Dapt7-133,08013-Oepts- 169, Dept3-Deptd-123,06pt3-Dept10-97,Dapi3-Dept 11-22,Deptd-
Dept12-52, Dapt3-ENTER-242, Deptd-Staging-222, Dept3-Bufiar-297, Depid-Dept1-167.Deapid-Depti-210,Depte-Depid-260,
Deptd-Deptd-0,Depid-Depts- 155, Depid-Deptt-88, Daptd-Deapt7-69,Deptd-Depts-13. Depid-Depts-59,Depu-Dept 10-33,Depts-
Dept11-262.Depte-Dept12-282, Deptd-ENTER-178,0eptd-Siaging-158,0apid-Bufter-233,Dept5-Depr 1-140,DeptS-Dept2- 193,
Deapts-Dept3-263,DeptS-Deptd-227, DeptE-Dept5-0,DeptS-Dept6-60, Depts-Dept 7-52,Dept5-Depid-54, Dept5-Depts-42.Depts-
Dopt10-74,D8025-Dapt1 1-245,DaptS-Dept 12:276,Depts-ENTER-161,08pt5-Staging- 141,DeptS-Buffer-216, Depte-Dapt1-71,
Depte-Dept-124,Depts-Depta-194 Depts-Depi4-158,D0piB-Dept5-69, Daptt-Depts-0.DeptS-DeptT-81,06ptE-Oeptd-83,Depts-
Depto-71,Depte-Dept10-100, Depts-Depi11-176, Depte-Dept12-208, Depts-ENTER-62, Dept-Staging- 72,Depis-Bufter-147,
Dapt7-Dept1-152,Dept7-Dept2-205, DeptT-Dent3-275,DeptT-Deptd-239,Dept7-Dept5-150,Dept7-Depts-81,Dept7-Depi -0,
Dept7-Depts-66,Dept7-Oeptd-64, Dept?-Dept 10-58,Dent?-Dept 1 1-257,0epi7-Dept 12-287 Dept7-ENTER-173.Dept7-Staging-153,

* DapAT-Buffer-248,Depta-Dapt 1144, Depti-Dept2-197,Depts-Dept3-287,Depia-Deptd-231,0epi8-Dept5-142,Deptd-Dapte-73,
Depts-Dapt?-56,Dapta-Dapte-0,Depts-Depto-48, Depts-Dept10-20,Depts-Dept 1 1-249, Dapts-Dept 12-279,Dapt8-ENTER- 165,
DeptB-Staging-145, Depta-Bufter-220,Oaptd-Dapl1-98,Deptd-Dapt2-151,Depto-Deptd-221,Dentd-Dapi4-185,Deptd-Dept5-86,
Depts-Depta-27 Deptd-Dept7-10,Depte-DepiB-76,0epts-Dapta-0,Deptd-Dapt10-113,08pt8-Dept 11-203,Depts-Dept 12-233,
Dept9-ENTER-119,Deptd-Staging-64,Dents-Buffer-174,Dapt10-Dept1-124,Dapt10-Dept2-177,0ent10-Deptd-247.Dept 10-Deptd-
211, Dept10-Depts-122,Dept10-Depte-53,Dapt10-Dapt7-36, Dept 10-Depie-102, Dept 10-Deptd-26.Dept 10-Dept 10-0,Oept10-
Dept11-229,Dept10-Dept12-269,0Dept 10-ENTER-145,Dept 10-5taging-120,0ept 10-Butter-200,bept11-Dept1-189,Dept 11-Depi2- -
252, Dept11-Dapt3-322,Dept11-Depid-766,Dept 1-Dept5-197,Dept11-Depi6-128,Dept1 1-Dept?-111,06pt11-Dapte-177,Dept1 1-
Decta-101,080111-Dept10-75,0ept11-Dept 1 1-0,Dept 1 1-Dept 12-30,0ept11-ENTER-220,Dept11-Staging-200,Dept1 1-Bufter-275,
Dept12-Dept1-169,0ept12-Dept2-222,Dept12-Depi3-262, Dept12-Dept4-258, Dept12-DeptS- 167, Dept 12-Dapid-88,Dept 1 2:Dept?-
81,Dapt12-Dopts- 147, Dapt12-Deptd-71,0ept12-Dept 10-45,Dept 12-Dept 1 1-274,Dapi 12-Dept 12.0.Dept12-ENTER- 160, Dept 1 2-
Staging-165,0a0t12-Bufler-245,ENTER-Dapt1-223 ENTER-Dept2-32,ENTER-Deptd- 102, ENTER-Dept4-66,ENTER-Dept5-221. ENTER.
Dept6-152,ENTER-Dept7-135, ENTER-DoptB-79, ENTER-Deptd-125, ENTER-Dept10-09,ENTER-Dept11-124, ENTER-Dept12-154 ENTER-




ENTER-0,ENTER-Staging-224,ENTER-Buffer-55,Staging-Dept 1245, Staging-Dept2-54,Staging-Dept3-124,5taging-Daptd-88,
Staging-Depts-243,5taging-Depte-174,5teging-Dept7- 157, Siaging-Deptd-101,5teging -Depts- 147, Staging -Dept 10-121,
Staging-Dapt1 1-106,Stagig-Dept12-138,Staging-ENTER-22,Staging-Staging-0,5uging-Bufter-77,Bulter-Dapt1-170,
Buffer-Dapt2-223,Buffer-Oept3-203, Buffer-Deptd-13,8uffer-Depts-168 Bufler-Dept8-09, Buffer-Dapt 7-82, Buffer-Depie-
28,8ufler-Degt9- 72, Buffer-Dapt10-46,Buffer-Dept 1 1-275,Buffer-Dept12-305 Bufter-ENTER-191,8uftar-Staging-171,
Bufter-Buffar-0;
>
TRANSPORTERS: 1,A8Agv.2,0istance(AGYPsth), Y00-~ Station{Staging-Active;

TALLIES:  FallQue2:
Tardy:
Flowtime:
Late:
FaliQue1;

DSTATS:  1,Tandyjob:
2,(Bus{1)}+Bus(2)+Busi3) +Bus{a)+Bus{S)+BusiB) + Bus(T)+Bus(8)+Bus(9) + Bus{10) + Bus(11))/11,Uti_sfer_Fail;
3,(Fali(1)+Fail(Z+Fa(3)+Fali(4)+ Fal{S)+ Fal(B)+ Fau(7)+Fai(8)+Fal(®)+Fai{10}+Fad(11)¥11 AvgFail;
Na{BufferQ);

REPLICATE, 50,0,15000,No,Yes,40000:

SEYS:  1,PreEmpiQSet,Fake11,Fake12,Fake 3 ,Fake14,Fake 5 Fake16 Fake17 Fake1d Fakatd,Fake110,Fake111:
. 2,DeptSat Deptt,Dept2, Dapt3.Depid, Dept5, Dept5, Dept?, Deptd, Dept.Dept10.Dept 11,Dept12:
3.QueveSst.Q1,02,03.04,05,06,Q7,08,08,010,Q11,012,013,014,015,016,017,Q18,010,020,021,022:
4 MachineSet, MC1,MC2. MC3,MC4 MCS,MCE,MCT,MC8,MCY,MC10,MC11:
§,B6/QS8LBoQ1. BeN022;

275



masuIn g
panshasievisdeanedudauaasssun Twamw’lmzuu
‘uazngmﬁ'md'um«ﬁwmmu At ANOVA

Tumeamaant szuamransinmsiiadundnaotududentesssun  Tadevdn
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design) #13170T augun ¥ uRsUBAT R  (Linear statistical model) 1Al
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4.1 Mean flow time

278

i -
m'ﬂﬂﬁ 9.1 48 ANOVA 783152850 ma8essuudiu Mean flow time 1ila OL = 5%

4.2 Mean tardiness

ladn Sum of squares Degree of Mean F-Ratio Sig,
freedom square
rrmdudeuresrsuy 4770881 1 4770981 8527.602 0.000
Twamadluszuy 2757725 1 2757725 507,149 0.000
npmrmduIALYeY 18817460 | 1} 6 313624.3 626.305 0.000
arndsursarsIu- 3030447 / /‘1 383044.7 766.734 0.000
Tuamenilurzuy {/ -
pndidouteersi. | 4204465 4 B | TOO74.42 130,938 0.000
T 1 -
Tuamarulurzu- [~ _Toseen \ 5 11761.14 23.487 0.000
ngmisdmdunaihuresiu —
rdudeurersuy AR 3618.851 7.227 0.000
Twamanursun-
:@-v_ S e
s 5 foe el 4

997 9.2 48 ANOVA mﬁf‘i’n%mﬂ = ﬁ'm.Mﬁml tardiness Wile OL = 5%
st T‘ :j= - Sumofsquares | Degreaof é@ F-Ratio Sig.
- freedom ﬂmm
prududousnarsy 679188.3 1 6791883 | 1553.385 0.000
Tuamenitursuy 161453.5 1 1614535 | 369.263 0.000
ngmrdadumdgesu. 1148163 6 | 1918604-| 437.664 0.000
rndudeuradrsuss 7380636 “ 13806.36 31577 0.000
Tuaarulurziy
romdituse s, “2B4f19.9 H #thaed || federe 0.000
ngmﬁi'ui'unw.iu‘nﬂ&;rm ‘ sl .
Tuamanulursuu- 23487.33 3 3914.555 8.953 0.000
ngniriadumafuresau
Arududeursaruy- 11133.45 B 1855.575 4.244 0.000
Tuamanilur=in-
ngmnmiummiu‘uuw

'HI-I"I‘I.IIHF} MSE 1

§i0u MSE ‘lun'mﬂ = 's multiple range test

D e
[ el
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5.3 Mean lateness

- -
A7 9.3 18 ANOVA 1eatlsy@nanmeasseuusig Mean lateness ile oL = 5%

adt Sum of squares Degree of Mean F-Ratio Sig.
freedom square
Anududeurersuy 379001.5 1 379001.5 738.385 0.000
Twamanilurm 5289.446 1 5289 446 10,305 0.001
npmrdmfuniafuressu 1904312 6 317385.3 618.342 0.000
ardudeurearsuy- 8013565 | | | 1 8013.565 15.612 0.000
Tuamanlurn | // VY 4
rwdudeursarsun- 419934.2 g | 69989.03 136.355 0.000
ngnrdmdumadue sy —r
Tuamawlurzuu- o 11163.60 21.749 0,000
ngnirdmdunaBuressn A
armdudeuresrsuy- 3068.731 5979 0.000
Twaaarnlurzuy- /

iz

seAvBaMTagsANIA Mean proportion of tardy jobs

M990 9.4 LA ANOVA 1841

ez
fladu Té‘_ _Wm_:,ﬁ F-Ratio Sig.
rndudeunesuy | 7188.756 1 7188756 | 1552.821 0.000
Twamanlur=uu 1273273 1 1273.273 275.036 0.000
nnardmdunaduneasy 40808'02" 6 . 6801337 | 1469.136 0.000
rrndudoureatzauns 23.374 1 | Y (29074 6.345 0.012
Twanrlursn .
B e  sa7a%8 | 5\ o8 | yawd | oo
ngnirdmiumaiureasi
Tuamamlussuy- 1397.936 6 232.980 50.327 0.000
ngmirdaduniaAusesau
arniufausearzun- 1578.312 6 263.052 56.821 0.000
Twamaulurai.
npnirdmfumaduressy

wigwe: MSE Tuniiilu MSE Tuninin Duncan's multiple range test



1.5 System utilization
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A15797 9.5 He ANOVA 189lssAnanineesssundin System utilization dle o0 = 5%

rd
||-t-

nﬂmﬁndmﬁmmw

Hmumq MSE i

T MSE TusAmin

AOUUINBUINT

QWW@\?ﬂ‘JﬂIﬂJWﬁ‘VI (NRY

tadn Sum of squares Degree of Mean F-Ralio Sig.
freedom square
LLg T it G TR ST 4.091 1 4.091 0.405 0.525
Twamaluraiu 10432.94 1 1043294 1033.527 0.000
ngnirdadunaduresy 49889.99 6 8314.998 823.715 0.000
AraudeueITLL- @\ 46.152 4,572 0.033
Twamaulursuy
anududeusearsuy- 2,655 0.016
ngmrdaduniafuresny
Tunamilursun- 7{" / 4.062 0.001
ngmrdunIFuTe s /
arududsurearsun- ik 30, 3.019 0.007
Tusmanulurzun- ‘Q




nARuIn 1

doynmu

mpmanilszusasdoyadureanmmasestfuuifsungmadmfunaurennu

FuzzyAHP-WINQ FuzzyAHP-NF FuzzyAHP WINQ NINQ SPT uaz RAN 'Tn'am'zzmw

sufavassrsuunarinemanluszuusne Suvszneudondieysres Mean flow time Mean

49
tardiness Mean lateness Proportion of tardy jobs System utilization RIHTRINAY

- ] - L4 4 4 [ 1 » L] :‘ L4 o J L] -
AL UAYUARESIUINTUINUTMATINONNUUAYINLA UAT MUNIUUNAUATS

4.1 Mean flow time

- g :
s 4.1 Mean flow time Tisn1azAnNiuiausssssufuazinansluszuion

ponran . X
1 2 3| at}s 8 7 8 o | 10 [iche
FuzzyAHP-WINQ| 84.00 | 69.5 | 74.24 | 75.55 | 74.14 | 76.48 | 73.84 | 74.61 | 74.06 [ 75.33 | 76.22
FuzzyAHP-NF | 86.17 | 103.85| 85.40 | 93.08 | 94.57 | 83.26 | 67.14 | 88.66 | 94.99 | 104.32] 91.95
FuzzyAHP | 162.24|149.08] 159.60| 125.48| 165.14( 131.84] 126.55| 140.47] 168.73 133.45| 145.26
WINQ 82.95 | 80.95 | 74.47 | 81.15 | 70.36 | 81.97 | 75.13 | 82.80 | B0.14 | 81.93 | 79.16
NINQ 70.51 | 81.24 | 80.80 | 66.88 | 80.31 | 84.26 | 65.92 | 86.99 | 82.73 | 74.91 | 77.48
©8PT 133.86| 167.00] 123.62) 122.621176.14| 172.28] 110.27| 134.75] 139.68| 141.84| 14212
RAN 148.56] 161,721 160.84] 162.90] 166.87 163.60] 177.04| 166.49] 121.54] 163.03] 168.27

o e :
A9 9.2 Mean flow time Riantnzacuduteusesrsiufuasivamaulussusnn

P A% 2
1 2 1 3] 4] 51 e 78] 8] 10/
FuzzyAHP-WINQ| 189.36] 195.14] 176,48 170.70| 185.78| 176.08] 173.67| 197.05] 174.16| 178.44| 162.79
FuzzyAHP-NF |195.07]197.23 193.48( 202.38{ 202.18| 203.16| 199.49| 211.80{ 202.66| 191.91] 199.95
FuzzyAHP | 260.26| 332.37(348.62| 266.30| 337.14| 268.54| 302.66| 309.47| 310.98[ 314.94{ 305.15
WINQ 192.01]181.97] 197.34] 178.69] 193.50] 169.30{ 204.86| 165.50{ 179.79] 200.61] 186.37
NINQ 181.75{190.58]206.53| 194.19] 179.07| 179.41| 190.47| 179.71| 182.08] 168,79| 185.26
“SPT 268.56| 330.82] 288.04| 302.24| 263.81| 267.07| 250.46] 278.04| 288 66| 227.74| 277.44
RAN 307,83 288.82] 335.40] 274.29| 300.33| 304.55| 267.29| 357.04| 356.42| 252.38| 304.44
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g .3 Mean flow time fannazenufudeutesrsuugauarinanailursuuion
mavhahadan

1] 2] 3] 4] 66| 7] e] o[ 10]w
FuzzyAHP-WING] 177.07 | 176.96] 190.84 184.10] 186,65 192.65| 180.81| 202.84 | 170.80| 198.76| 188.15
FuzzyAHP-NF | 228.20| 229,07] 227.84] 231.58] 223.30| 223.01| 220.31| 227.44 | 221.72| 223.72| 225.62
FuzzyAHP | 355.05] 349.61] 378.64] 380.26] 381.62| 335.03 382.70] 372.86| 400.16 | 413.93| 374.99
WING | 205.73] 210.35] 205.49| 201.66] 210.63| 201.42| 197.62| 191.46( 213.79| 189.27| 203.74
NING | 204.24] 195.48 189.08| 200.30| 202.27] 202.23] 212.11} 213.16] 189.32| 186.46 | 200.37|
SPT 494,67 | 476.73 523.33| 386,97 | 461.24| 425.64] 470.60] 467.14 | 433.41| 470.82| 463.95
RAN 400.47] 416,54} 406.92| 406.42| 449,62 481.65| 358,60 | 469.19] 402.83| 426.33| 422.66

_al o
A9 9.4 Mean flow time iamazaududeutessruuguacinasanluszuunn
PO S X

1 2 3 4 5 ) 7 8 9 | 10 |iaofs

lFuzzyAHP-WIN 433.95 414.69| 418.86] 421.651 420.81 | 445.47 | 410.88 | 443.35| 433,85 442.16| 426.56
FuzzyAHP-NF |527.85|517.94|514.42| 516.82] 506.14| 527.95| 525.84 | 491.63 | 488.13| 530.62 514.72

FuzzyAHP |677.58]721.49|735.29|734.76| 719.89| 725.49| 748.48| 810.32| 707.44| 708.67 ) 728.94

WINQ 464.22| 446.67 | 461.95| 435.43| 442.91| 429.00) 453.07 | 465.26| 455.26 | 442,321 448.72

NINQ 422.95|424.20| 442.76| 443.08| 424,24} 465.32| 427.65) 430.31| 420.00| 435.98] 433.65

SPT 678.73]675.78|628.38| 684.15| 672.25| 702.31 ] 723,38 | 673.67 | 632.40] 788.67 | 685.97

RAN - 1756.141767.72|685.91|696.57| 781.53|821.27} 718.78| 715.74| 731,391 792.20] 746.73




4.2 Mean tardiness
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o :
A1974% 9.5 Mean tardiness fitnzanufudeusesrruudniacinaaeilussuudes

P AP X
1 2 ] 3] 4] 6] e ] 7] 8| o] 1]
FuzzyAHP-WINQ| 41.1 [ 19.75 | 21.04 | 22.4 | 1967 | 24.13 | 21.87 | 24.22 | 21,88 | 22.35 | 2384
FuzzyAHP-NF | 26.41 | 43.05 | 23.57 | 31.4 | 3481} 23 |27.18|27.73 | 36.63 | 4346 | 31.72
FuzzyAHP | 80.64 | 74.49 | 88.35 | 65,38 | 91.37 | 64.58 | 54.32 | 68.03 | 9581 | 63.23 | 7362
WINQ 30.19 | 31.36 | 22.52 | 31.16 | 21.08 | 31.50 | 27.32 | 31.99 | 20.44 | 30.42 | 28.71
NINQ 2007 | 31.6 | 2857 | 18.16 | 2839 | 34.51 [ 17.53| - 36 | 31.04 | 26.37 | 27.31
SPT 73.03 | 0400 | 61.25 | 6278 | 1107 | 108.1 | 59.23 | 69.89 | 75.07 | 77.37 | 79.24
RAN 87.54 | 99.65 | 07.08 | 00,67 | 102.1 | 9388 | 111.7] 90.2 | 56.09 | 99.77 | 93,89

o o :
A514N 1.6 Mean tardiness AaMazANTuteussssuumtarinasulussuuNnn

PR A X
1 2 | 3] 4] s e[ 7] 8] o} 10]wie
FuzzyAHP-WINQ | 44.89 | 49.32 | 49.02 | 31.80 | 68.02 | 34.41 | 42.51 [ 30.05 [ 47.26 | 50.08 [ 43.75
FuzzyAHP-NF | 5561 | 54.04 | 45.98 | 68.25 | 55.92 | 50.68 | 56.79 | 70.65 ] 66.04 | 46.20 | 55.92
FuzzyAHP | 88.41| 1492 | 154.2 | 8555 | 144.6 | 67.66 | 118.9] 127.3 | 130.9 | 1358 | 122.2
WINQ 6058 | 45.77 | 67.61] 476 | 58.81 | 42.11 | 67.42 | 36.80 | 44.40 | 62.07 | 53.34
NING 4929 | 64.05{ 62.46 | 61.64 | 45.6 | 43.60 | 58.85 | 48.25 | 50.81 | 3672 | 51.14
SPT 1156 | 1720 | 136.7 | 150.2 | 107.7} 120.1 | 101.4| 126 | 1388 | 7661 | 1245
RAN 150.3 | 127.8 | 181.1 | 119.9] 141.3] 147.3| 1106 | 191.9] 185.3 [ 98.01 | 145.3
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o
9197 1.7 Mean tardiness Fannzanutudensessruugauarivansilusziios

mMahasa

1 2 3 | 4 5 | 6 | 7 8 | o | 10 |iche

Ty AHP-WIN | 41,83 | 38.43 | 51.24 | 48.21 | 44.12 | 5367 | 4776 | 61.59 | 4280 | 5056 | 489
FuzzyAHP-NF | 66.47 | 67.38 | 61.27 | 7041 | 58.97 | 50.1 | 63.27 | 67.58 | 57.8 | 63.03 |63.618
FuzzyAHP | 157 |165.22}183.20] 183.37| 169.3 | 143.62] 191.71| 174.84| 204.60| 217.61| 180.09
WINQ__ | 65.56 | 75.22 | 69.31 | 62.8 | 69.65 | 65.25 | 60.45 | 56.47 | 76.42 | 62.62 | 66.395
NING | 67.44 | 61.28 | 56.15 | 67.30 | 64.7 | €507 | 74.07 | 77.54 | 636 | 48.6 |63.584
SPT | 316.9 | 208.82| 340.81]205.31| 267.32| 241.41] 284.17| 288.43| 264.04 | 283.68 262.08
RAN - | 226.65 240,35 229.81| 225.67| 271.62] 302.19( 186.37 | 286.17| 222.76 | 249.26| 244.88

ol o
91491 1.8 Mean tardiness Mianmzmotududeurasrsungauscivanauluszuuinn

o ¥
1 2 1 3 2] 5] 6| 7] s8] o | 10w
FuzzyAHP-WIN | 92.26 | 86.47 | 74.25 | 86.02 | 85.18 | 114.4 | 77.76 | 96.30 | 8348 | 102.2 | 91.06
| FuzzyaHP-NF | 1435 | 1422 | 1267 | 128.7 [ 121.8 | 148 | 141.2] 107.1| 1069 | 142 | 1306
T FuzzyAHP | 226 | 2658 | 2848 | 282.1 | 2724 | 2619 | 2059 | 345 | 2524 | 2869 | 2743 |
WINQ 1943 | 1220 | 148 19204} 127.4 ] 1042 | 1319 ] 1302 | 1444 | 1232 ] 1205
NINQ 9196 | 99.35 | 109.9 | 107.7 | 0598 [ 1320 | 1053 | 1006 | 92588 | 104.1 | 104
SPT 208 | 3016 | 2447 | 2052 | 2862 | 323.1 | 3208 | 267 | 2506 | 384.1 | 3019
RAN - | 360.3 | 3585 | 205.1] 312.3 | 3738 | 431 | 3369 | 327.6 | 329.2 [ 393.8 | 3526
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4.3 Mean lateness

o :

@19e7l 9.9 Mean lateness Fanazanuudourssrsrusituaz inaaeiluszuntien
mavheaTah

T 1 2 1 3] a | 5] 6] 7| 8] o | 10|

FuzzyAHP-WINQ| 1.48 |-19.01]-19.73| -16.69 -22.05|-13.66| -17.34 | 14,581 -18.61 | -15.64 | -15.58
FuzzyAHP-NF | -4.73 | 11.56 | -7.99 | -68.19] 2.77 |-10.28 -1.79| -5.15 | 4.33 | 10.41 | -7.006
FuzzyAHP 6195 55 |e8g3]anaz|7310]4383]|3554] 4698 73.17| 43.58 | 63.25

WINQ . |-1187| 95 |-1966] 06 |-21.88|-10.56| -14.8 | -0.42 | -10.88|-10.72 -12.87
NINQ 2241 -6.3 |-13.02]-25.41|-14,84] -8.05 | -22.59| -6.96 | -10.57 | -12.91| -14.28
SPT 4277 | 649 | 32.92 | 28.71 | 85.86 | 81.15 | 28.87 | 40.43 | 44.86 | 4B.06 | 49.85

RAN 59.48 | 71.58 | 68.06 | 61.72 | 76.74 | 68.38 | 86.91 | 71.17 | 29.02 | 75.04 | 66.81

-l ol \ o
99T .10 Mean lateness ianazeasduteutasssiumuasivaneuluszunann
S A )

1 2 3 4 5 ) 7 8 9 | 10 |efe

FuzzyAHP-WINQ| -46.33 | -42.26 | -64.74 | -59.83 | -48.07 | -64.61| -68.17 | -43.96 62,93} -56.55]-54.75

FuzzyAHP-NF |-33.42| -37.8 |-51.18|-41.68]-31.17] -31.9 | -33.18 -16.4 |-33.34| -49.41]-35.95
FuzzyAHP 304 | 99.41| 107.1| 30.36{ 91.67 | 33.63 | 68,9 | 73.12{ 79.6 | 81.34 | 68.564

WINQ 42,05 -57.04 1 -40,58 | -69.24 | -45.88 | -61.39| -40.21 | -66.81| -57.95| -43.89( -51.41

NINQ 49,621 -46.57 ] -37.04 | 44.33 | -56.69 | -62.83 | -44.44 | -58.78 | -51.46 | -66.09| -51.88

SPT 32.75| 90,47 | 47.06| 68.3 | 29 | 28.42 18.96| 37.97 ] 57.67 | 0.006 | 41.08

RAN 78.62| 47.44 | 1053 | 47.61{ 59.26 | 80.28 | 27.34 | 1157 | 1135 | 13.09] 68.8




al . : -
. A19MN 9.11 Mean lateness NANTITAT
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andudeusassruuguuarinsasuluszunlien

mevhEadad

T 21 51 5] 6 7|6 ] |10 |whsl

zyAHP-WIN | -34.61| -37.34 | -28.62| 27.11 | -30.78 | -21.41 | 30,11 ] 12.43 | -36.86 | 17.33 | -27.56
FuzzyAHP-NF | 1197 | 11.73 | 7.27 | 1582 | 349 | 615 [ 7.86 [ 14.53]| 200 | 835 | 8926
FuzzyAHP | 136.51| 134.81| 163,64 163.6 |166.35)120.00{ 170.41} 151.8 | 18275 196.8 | 158,80
WING | 132 | -1.83 | -7.75 | -13.27| -10.02| -13.38 | -17.35 | -23.19| -77.81| -16.15 | -19.4
NG | 187 | -16.66]-22.36| -9.66 | -136|-15.88| 476 | -1.1 |-26.06}-32.91]-1676

T SPT | 277.76| 264.73] 309.8 | 164.87| 261.94| 204.07] 260.7 [ 249.91]220.35) 251.87 | 246.61
RAN _ |190.93| 205.68| 195,99 166.03| 239.45| 264.48 | 142.12| 262.86| 185.11 213.08| 208.67

o = 4
SRt 4,12 Mean lateness Mianazanuiudeurssrzuugauazinasauluszuuunn

pavhe

. 1 2 T a1 a1 5] 6] 71 8] 9 | 10 [we
[FazzyaHP-WIN | 40.24| €238 7463} 65.60| 66 |-28.81| -69.4 | 606 | -63.46]41.28| 6613
“FuzzyAHP-NF | 3566 | 368 | 26.88 | 18.74 | 1363 [ 4245 31.63 | 3.46 | 351 | 42 | 2637
FuzzyAP | 181.4 | 2271 | 2477 24455 | 24258 | 222 | 2662 | 311.5] 219.2 | 2223 | 2384
WING | -28.01| 43.78)-33.44 | -62.86 | -39.08| -67.38 | -20.66 | -34.09 | -30.89 | 48.89 | -40.51
NING | -66.91| -59.15]| 48.67| -60.6 | -58.61|-22.22] -62.19| 45,84 | -72.92| 49.66 | -52.78

SPT 1962 | 190.4 | 139.1 | 100.4 | 1936 | 2146 | 2285 ] 187.6 | 1476 | 200 | 1995
RAN 26711 270.4 | 1992 | 2153 | 201.6 | 332.5 | 236.2 | 240.1 | 247.5 | 306.5 | 260.7




4.4 Proportion of tardy jobs

#1974% 1.13 Proportion of tardy jobs fanmeaastudontesssuusi

uasluamaruluszinien
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PR X

1 2 | a | o 5 6 | 7] 8 o | 10 |inhe

FuzzyAHP-WINQJ 0.2698] 0.2279] 0.2361 [ 0.2379] 0.2191 [ 0.2343] 0.2379 | 0.2412[ 0.2444| 0.2682) 0.2417

| FuzzyaHP-NF |0.3778[0.3611]0.3716]0.3464| 0.3733| 0:3333| 0.3202) 0.3384 0.3310) 0.3448| 0.3507

FuzzyAHP | 0.4542|0.4492]0.4698)0.37820.4833) 0.4101|0.4537 | 0.4818] 0.4083} 0.4347 | 0.4422|.

wiNg | 02524 0.2207]0.2150} 0.2158| 0.2026 | 0.2226{ 0.2040] 0.2208| 0.2212 0.2429] 0.2237

NING | 0.2042|0.2584]0.2384]0.2015| 0.2286] 0.2309] 0.2251 | 0.2140 | 0.2465 | 0.2201{ 0.2264

SPT 0.4197| 0.4412{0.4592{0.318] 05183 0.5000| 0.4043| 0.4766 0.4580{ 0.4702| 0.4530

RAN 0.4331| 0.4814{0.4452| 0.4348) 0.4874 | 0.4773] 0.4656 | 0.4919| 0.4695 0.4885 | 0.4675

AT47 9,14 Proportion of tardy jobs fannazaududeutearzuydin
usslnsaanmluszuuun
mﬂh{'\ngﬁr

11 2] 2] 4] 5] e] 7] 8] o | 10 fwie

FuzzyAHP-WING|0.3178]0.3401] 0.3154| 0.3046] 0.3301] 0.3249] 0.3085{ 0.3117] 0.3191| 0.3472] 0.3219

FuzzyAHP-NF |0.3340]0.3047] 0.3427]0.3199] 0.3668| 0.3265) 0.3418] 0.3178| 0.3317{ 0.3311 0.3316

FuzzyAHP  |0.4520|0.4817|0.5067| 0.4459] 0.4598 0.4638| 0.4745 0.4869} 0.4626 0.4602| 0.4694

WINQG  |0.3459]0.3207{0.3255] 03005 0.3343] 0.3094| 03343} 0.3234] 0.3242] 0.3445| 0.3263 |

NING  |0.3452|03277|0.3553 0.3022 0.3268| 0.3143| 0.3137| 0.3090| 0.3327[ 0.3083[0.3233|

SPT 0.4610| 0.4673| 0.4692] 0.4993] 0.4876| 0.4285 0.4710] 0.4228| 0.4870| 0.4591 0.4654

RAN  |0.5263]0.50510.5261]0.6096] 0.5007] 0.5376]0.4800| 0.6091] 0.5366} 0.4590} 0.5091




o
@947 .15 Proportion of tardy jobs fanazanHTuTanTedsTLUg

uacnamulursuLves
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" iyt 2
4 5 8 10 | b
FuzzyAHP-WIN 0.2537| 0.2890{ 0.2719| 0.2718| 0.2491 0.2521| 0.2820| 0.2706
FuzzyAHP-NF 0.3374| 0.3524 | 0.3425] 0.3222| 0.3231 0.3124]0,3187]0.3334
FuzzyAHP 0.6558| 0.6667 | 0.6113| 0.5883) 0.6406 0.6332|0.6760| 0.6384
WINQ 0.2044 ] 0.3020] 0.2024 | 0.3085| 0.2872 0.30905| 0.2895| 0.2650
NINQ 0.2630| 0.3034 | 0.2848| 0.2027 | 0.2995 0.2767{0.2707| 0.2859
SPT 0.7108] 0.6345| 0.6798} 0.6570| 0.6813 0.6651]0.7082 06733
RAN 0.6730] 0.5348 0.6888] 0.6731} 0.5928 0.6437{0.6663 | 0.6592

a191a¥ 1.16 Proportion of tardy jobs fanzanuduteutesrsiug

uazluaaulussun

P A |
4 5 8 10 | io@e
[FuzzyAHP-WIN 0.3586] 0.3496| 0.3562} 0.3890 0.3542 0.3732[0.3779| 0.3683
FuzzyAHP-NF 0.4491| 0.4507 | 0.4391|0.4670| 0.4588 0.4529|0.4688 0.4518
FuzzyAHP 0.6918}0.7125{0.7313{ 0.6715| 0.6888 0.71340.6057 | 0.7021
© WINQ 0.3602| 0.3545] 0.3778| 0.3751 | 0.3887 0.3708]0.3587 | 0.3721
NINQ 0.3695|0.3616] 0.3612| 0.3868|0.3674 0.3376|0.3814} 0.365
SPT 0.5702| 0.6136| 0.6117 | 0.6043| 0.6227 0.5545| 0.6479|0.6012
RAN 0.6325| 0.6173| 0.6736 | 0.6366| 0.6048 0.6410]0.6645] 0.6414




1.5 System utilization

' o :
A9 1.17 System utilization fignazansdudeutesszuum
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uscnamarulussuudiay

nehatan
1 2 3 4 5 6 7 8 9 | 10 | ofe
FuzzyAHP-WINQ[49.05 [62.03 [6295 [61.30 [e466 [50.50 [61.67 [s0.60 [62.11 |605 [ 6044
FuzzyAHP-NF |52.52 |44.83 [64.52 |49.76 |48.99 [55.78 |5096 |51 [46.47 |46.35 | so.2
FuzyAHP |30.37 [31.82 [27.73 [35.64 [29.44 3352 [35.52 [33.19 [28.4 [32.79 | 31.84
WINQ 57.15 | 66.74 | 6312 | 86.19 | 6445 | 66,58 | 60.34 | 555 | 57.07 | 5588 | 58.30
NINQ 64.71 | 53.72 | 57.23 | 67.77 | 56.12 | 56.38 | 65.51 | 52.83 | 57.40 | 58.03 | 5897 |
SPT 3235 | 27.89 | 34.67 | 36.74 | 23.92 | 26.03 | 34.47 | 33.20 | 33.67 | 32.57 | 31.85
RAN 30,09 | 27.61 | 20.19 | 28.28 | 28.11 | 28.68 | 25.26 | 20.59 | 37.80 | 24.62 | 28.92

9147 .18 System utilization fanzmsiufeursessuia

usslunaandlussuusin

n‘\ﬁ'\{"lﬂ‘f{_'ﬂr
1 2| 3] 4] 6 | e8] 7] 8] o[ 10]wie
[FuzzyarP-wing| 68.02 | 67.87 | 75.4 | 73.53 | 70.02 | 75.93 | 73.19 | 69.17 | 75.24 | 70.15 | 71.85 |
FuzzyAHP-NF | 64.04 | 66.1 | 60.83 | 67.00 | 63.02 | 63.64 | 64.96 | 59.78 | 64.67 | 69.01 | 66.38
FuzzyAHP | 46.86 | 29.16 | 40.08 | 48.81 | 30,77 | 48.36 | 45.41 [ 42.64 | 40.53 | 40.66 | 43.21
WINQ 69.60 | 73.27 | 66.95 | 73.53 | 63.13 | 76.05 | 67.22{ 77.72| 72.82| 66.55] 71.18
NINQ 69.69 | 65.64 | 67.31 | 68.87| 7253 | 7467 | 67.97 | 7227 | 71.54 | 76,76 | 70.73
SPT 45.76 | 3038 | 41.4 [ 4179 | 47.98 | 4878 | 40.40| 45.27 | 4223 | 5230 | 45.45
RAN . | 4221|4542 376 | 46 |45.38| 40.79 | 40.84 | 36:52 | 39.17 | 53.00 | 43.59




| i
Ang1af .19 System utilization Fan1zmTLTauTBTTLLGS

uacnasuluszuution
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o
1 2 3 4 5 8 7 8 | 8 | 10 {inde
FuzzyAHP-WIN | 66.2 | 66.69 | 63.36 | 63.26 | 6362 | 617 [ 63.56 | 50.53 | 65.24 | 6013 | 63.32
FuzzyAHP-NF | 6195 | 5272 | 54.04 | 52.28 | 54.48 | 538 | 529 | 5265 5364 | 5236 | 53.10
FuzzyAHP | 3577 | 36.2 | 91.43 | 33.06 | 33.63 | 36.38 | 30.62 | 3565 | 3225 | 3285 | 33.79
WINQ 58.63 | 5593 | 58.14 | 59.50 | 57.42 | 59.25 | 60.57 | €3.32 | 56.65 | 59.56 | 58.81
NINQ 5872 | 601 | 61.51 | 57.63 | 5864 | 59.25 | 56.05 | 55.32 | 61.92 | €6.12 | 59.53
SPT 24.66.| 25.03 | 23.42 | 32.63 | 25.23 | 20.00 | 26.08 | 26.56 | 26.50 | 25.61 | 26.27
'RAN 3028 | 20.52 | 30.43 | 32,03 | 27.64 | 26.18 | 33.02 | 26.33 | 30.84 | 27.85 | 20.42
saaf 9,20 System utilization AanTizeuTEuTeIILGe
: uaslvamauluszuusnn
powt o X 0
1 2 1 31 ¢ | 5] 6] 7] 8] o ] 10|wie
FuzzyAHP-WIN | 71.77 | 72.07 | 74.36 | 7364 | 747 | 67.88 | 7420 | 69.73 [ 7252 | 705 |72.23
FuzzyAHP-NF | 58.02 | 58.37 | 62.49 | 60.96 | 61.49 | 58.64 | 60.14 | 63.33 | 62.25 | 5043 | 60.51
FuzzyAHP | 4594 | 44.06 | 43.52 | 44.05 | 41.79 | 46.79 [ 42.85 | 40.55 | 45.27 | 44.91 | 43.97
WINQ 67.2317015| 69 | 70.69 ) 70.74 | 72.58'| 67.52 | 68.06 | 67.29 | 71.63 | 69.48
NINQ 7263 72 | 70:45| 716 | 7081 | 6675 | 70.87 | 705 | 74.12 | 69.69 | 7093
SPT 4444 | 437 | 4838 | 44.47 | 4438 | 4395 4264 | 44.40 | 47.07 | 3850 | 44.26 |
'RAN 42.18 | 42.21 | 46.91 | 44.02 | 41.96 | 37.03 | 43.18 | 44.30 | 43.72 | 30.74 | 4262
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- [ ] a a8 &
%6 mmuvné’umum?qnauﬁmummaé'\uwimwmmqnﬂuﬁ'mummuum

s _r . r . Y d
Ag1aN 4.21 mmﬂunamwumhnﬂun'mumimqmuaumuwmhnﬂumuummun "

anaspnuduteuresrsuudiuasTusanulussunlioy

o e X
1 2 3 4 5 8 7 8 s | 10 [w@e
FuzzyAHP-WiNG[ 54.26 | 50.20 | 53.97 | 51.30 | 53.43 | 49.36 | 6145 | 5113 | 5359 51.92 | 52.00
FuzzyAHP-NF | 50.05 | 49.29 | 50.23 [153.88] 51,13 | 40.92 | 43.19] 49.70 | 48.28 | 5044 | 50.61
FuzzyAHP | 34.24 | 20.02 [ 3663 | 37.14 | 35.18] 36.18 | 34.38 | 40.62 | 38.13 | 34.76 | 36.53
WINQ 56.39 | 53.05 | 53.66 | 51.08 | 53.63 | 54.22 | 52.92 | 53,76 | 51.79 | 54.34 | 53.57
NINQ 54.14 | 50.96 | 54.46 | 54.57 | 56.04 | 56.34 | 51.77 | 54.66 | 65.23 | 50.36 | 63.75
SPT 52.15 | 63.85 | 52,30 | 56.13 | 51.50 | 53.90 | 50.96 | 56.28 | 65.74 | 56.33 | 5373
RAN 40.50 | 54.13 | 5231 | 51.75 | 49.37 | 48.79 | 46.43 | 55.17 | 62.72| 48.36 | 50.85

. 4 a4l o« . Y o e ¥ -
AN 1.22 lQﬁ'\ﬂu“a\N'\ulﬂﬂnﬁuﬂ'\Wﬂ”lﬁqququauﬁ'\u'ﬂ\ﬂﬂﬂﬁ“ﬂ'\“ﬁ’m\“‘uﬂ !

amavanuduieursszuusmusrivanaluszuuaan.

panscm st X

1 2 3 4 5 8 7 | 8-] 9 | 10 |«abe

FuzzyAHP-WiNQ| 133.71] 138.78] 168.18{ 131.80| 158.36| 146.67| 145.59] 107.56 161.82] 163.33| 145.39

FuzzyAHP-NF |133.67]133.39]147.84{ 146.90] 137.53] 135.78] 135.14| 127.60| 133.73| 143.06| 13748

FuzzypHP (10585 96.07 | 85.46 | 99.61 | 98.14 | 10085} 114.17| 105.66| 95.37 [ 100.85| 101.21
WINQ 156.89] 151.34] 160,39 152.60] 157.41] 149.87| 161.60| 151.79] 151.50} 161.81| 156.54| -

NINQ 151.061 149.66) 165.73 151.72 152.24] 155.20 150.51| 154.80{ 153.27] 148.20| 152.25

SPT 153,751 154.73] 167.00] 163.56] 153.60| 160.65| 155.89| 152.43( 157.70| 141.61 156.09

RAN 161.221 162.37{169.04| 147.68] 164.22| 144.86| 160.12] 155.19| 154.96| 157.23( 165.78
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MNSIMN 1.23 .mmmuwﬁu«umﬂnﬂun'mumim'lmuiumuwLﬂﬁnaumnunmwm !

annasandudeusesrruuguasuasaulussuinies

PO 2 A X

1 2 3 4 5 8 7 8 o | 10 | whe

FuzzyAHP-WIN | 103,67 102.80] 107.01] 105.94] 102.87| 103.10{ 103.71| 86.74 | 105.28] 107.22| 102.83
FuzzyAHP-NF | 81,83 | 85.79 | B1.49 | 84,30 | 84.38 | 78.12 | 81.86 | 80.38 | 81.02 } 81.58 | 82.07
FuzzyAHP | 56.37 | 56.28 | 57.08 | 50.31 | 60.01 | 57.15 | 50.27 | 66,13 58.53 | 56.98 | 58.91
wiNa | 112.03] 109.83] 109.21] 109.13] 112.60] 113.71} 100.15] 109.06] 223.37] 111.15| 121.83
NING | 113.00] 108.48] 108.53] 110.47] 109.50 | 114.44| 112.54| 112.08] 110.60] 111.77] 111.13¢
SPT 115.13[101.36 107.14] 110.64| 110.49] 108.88] 105.04| 117.67 100.60| 108.32| 108.54
RAN 104.83) 10261 103.71} 10854 102.41[ 115.37| 106.22 103.86 | 105.66] 108.42| 106.18

al aAx a_ 3 . - - ' . A -
SN 1.24 L’Jﬂ'l?’.laﬂﬁm'oumﬁnaunﬂuuﬂdﬁﬂ'lu‘mam'lumﬂ?ﬂnﬂumvfummuum b |

anazanuiutausssrsuugeussivassilusruusnn

o S ¥ I

T .21 2] 4| s ] e ] 7] 8] o 10]|wie
[FuzzyarP-win [228.27]230.75] 231.95| 236.18| 234.47| 234.44 | 227.88 | 241.11| 234.44| 230.71| 233.02
FuzzyAHP-NF |200.38]191.86| 179.28}200.09] 192.80] 196.00( 202.72 179.92| 187.13| 188.25 192.04
FuzzyAHP. | 116.78]124.15] 118.72] 130.60] 110.07] 121.46| 130.68 121.37| 115.69| 113.80 | 120.42
T WING | 276.60)267.15] 280.50] 277.79| 267.18| 256,60 265.90 | 265.79 | 278.57 | 268.40| 270.65
NINQ  |243.66]247.58253.08| 247.90| 241.94| 252,63 248.85) 235.72| 260.32 248.50  247.01

SPT  1252.40|267.60)245.63| 247.67| 238,94 274.23| 288.38| 255.51 | 261.38| 270.09| 257.14|

RAN - |258.32|243.86] 260.84| 253.20] 261.02| 271.24] 254,65 255.51 | 255.56 | 259.93| 256.42|




-l
4.7 rusuusuivuaia

‘ | 4
L ] J L ] -
A9 .25 SauBuuvieie

famasanududeurearzuusussinanaulurruiien

293

navhdaTan
T 2] 3] 2 5] e] 7] s ]| 9] 10]wnse
FuzzyAHP-WINQ| 745 | 996 | 938 | ©33 | 940 | 926 | 60 | 937 | 041 | 932 | 9236
FuzzyAHP-NF | 810 | 684 | 818 | 742 | 750 | 840 | 802 | 702 | 719 | 696 | 7663
FuzzyAHP | 469 | 463 | 430 | 638 | 449 g51 | 467 | 416 | 513 | 483
WINQ B4a | 875 | 945 | 862 | 982 | 858 | 941 | 84D | B77 | 844 | 8868
NINQ 980 | 866 | 863 | 1042 | 831 | 866 | 1063 [ 789 | 868 | 936 | 9113
8PY 517 | 442 | s64 | 571 | 389 | 420 | 659 | 512 | s24 | 504 {s002
' RAN 471 | 430 | 438 | 437 | 435 | 419 | 303 | 433 | 573 | 305 | 4424
P97 6.26 SuanTusiiinniaie
flannzmandudeusesssuuiuasTaaeniurzuunin
mnahaTen
t | 2] 3] a] 6] 6] 7] 8] o] 1w ]|we
{Fuzzyarip-wina| 1070 | 1035 | 1062 | 1162 | 1018 | 1142 | 1154.| 1210 | 1028 | 1037 | 1085
FuzzyAHP-NF | 1033 | 1014 | 1030 | 591 | 987 | 980 | 1004 | 944 | 08 | 1027 | 1001
FuzzyAHP | 739 | 602 | 598 | 740 | 585 | 746 | 666 | 647 | 642 | 628 | 660.2
WINQ 1064 | 1104 | 1017 | 1108 | 1041 { 1170 | 980 | 1209 | 1088 | o8t | 1078
NING 1095 | 1004 | 1002 | 1029 | 1120 | 1120 | 1085 | 1097 | 1109 | 1182 | 1082
SPT 731 | 612 | 850 | 673 | 769.] 773 | 777 | 712 | es2 | 867 | 7258
RAN 65 | 681 | 503 | 728 | 677 [ es1 | 750 | 648 | 574 | 798 | 6665
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1 2 [ 3| 4 51 6] 7] 8] o | 10 |whe
FuzzyRHP-WIN | 2113 | 2114 | 1967 | 1934 | 2008 | 1930 | 2056 | 1869 | 2063 | 1902 | 1896.4
FuzzyAHP-NF | 1635 | 1628 | 1657 | 1623 | 1676 | 1679 | 1702 | 1666 | 1684 | 1666 | 16606
FuzzyAHP | 1073 | 1081 | 970 | o0 [ o75 | 1110 935 | 1033 | 935 | 932 |1006.2
WINQ 1805 | 1789 | 1824 | 1875 | 1761 | 1867 | 1880 | 1977 | 1751 | 1665 [ 18364
NINQ 1820 | 1925 | 1981 | 1793 | 1853 | 1869 | 1756 | 1770.| 1950 | 2028 | 1676.3
SPT 753 | 776 | 720 | ora | 762 | 895 | 772 | e17 | se3 | 705 | 8138
RAN 898 | 916 920 | 920 | 843 | 774 | 1029 | 794 | 957 | 875 | 6926
PNT14T .28 AT AT
fannazmnaiudeutesssuuguszivaanulussuuinn
N

T 1 2] 3] 4] 5|6 ] 78] e | w0
FuzzyAHP-WIN | 2265 | 2347 | 2208 | 2314 | 2345 | 2193 | 2363 | 2157 | 2275 | 2228 | 2279
FuzzyAHP-NF | 1836 | 1856 | 1953 | 1888 | 1913 | 1850 | 1850 | 1882 | 1974 | 1856 | 1688
FuzzyAHP | 1418 | 1347 | 1327 | 1339 1321 | 1382 | 1291 | 1193 | 1406 | 1367 | 1339
WING 2090 | 2183 | 2121 | 2205 | 2236 | 2277 | 2120 | 2141 | 2138 | 2230 | 2174
NINQ 2200 | 2203 | 2192 | 2220 | 2270 | 2115 | 2278 | 2282 § 2322 | 2221 | 2250
sPT 1458 | 1415 | 1576 | 1413 | 1455 | 1380 | 1333 | 1466 | 1531 | 1190 | 1422°
RAN 1278 | 1260 | 1442 | 1377 | 1256 | 1175 | 1338 | 1402 | 1326 | 1225 | 1309
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