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ABSTRACT

The objective of this Thesis is to determine the most appropriate scheduling and
sequencing algorithm for solving tardiness problem in the Plastic Injection Factory. A case study
factory is the plastic injection factory that uses the scheduling and sequencing algorithm for
parallel machines.

This research applies a Production Scheduling & Sequencing for Tardiness
Reduction Software to the case study. The measures of performance used in this research are as
follows: Number of Tardy Jobs, Total Tardiness, Total Lateness, Total Earliness, Total Flow
Time and Makespan. There are two algorithms for scheduling and sequencing, including the
Active Schedule and Non-Delay Schedule and used 15 scheduling and sequencing rules, including
the EDD rule, LWKR rule, MWKR rule, MOPNR rule, SMT rule, SPT rule, STPT rule, LWKR
(With Setup Time) rule, MWKR (With Setup Time) rule, SMT (With Setup Time) rule, SPT
(With Setup Time) rule, STPT (With Setup Time) rule, Heuristic 1 rule, Heuristic 2 rule and
Heuristic 3 rule.

According to the statistic analysis results, the most appropriate scheduling and
sequencing algorithm for the case study is the Active Schedule and used Heuristic 2 rule that was
implemented to the case study. The percentage of tardiness reduces from 17.85% to 0% after the

implementation.
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(4) awuaNudIAYUUUIRNIE (Local Priority) S19UaNNd A uuuHIzIuegny

] v Y v
AUz AHINUNT 09905 1y na lumsfianuiduige

E4
o w o 4 . . o o W
(5) A1 UANUTIAYLUUWIINTU (Forecast Priority) mﬂummmﬂmuuuﬁ%

9

Y 4 1% o 4 { ' 1 o 1
Juegnuanuzueunioetnsuazlszaunisel lumswernsol Ouiimaseg 1wy oA 1dI
INgatioodea

o w

9 9
o o w o w % (Y 1 I
ﬁ]?ﬂfﬂiﬁ]”ILL‘L!ﬂﬁWﬂ‘Uﬂ?TJJﬁTﬂﬂJ‘VNWiJﬂGLuleuélju gsongndoadudiay

E4
ANUAA YL VA AT
. g a2 o a4 & o |
(1) EDD (Earliest Due Date) ngHiilunistaanduaaunisiniaunszdimmuaas

= o 1 £

< { & amndaa 9 ' A -] o 1 A
JTUETINGANMNDU %Q!ﬂﬂﬂ‘ﬁﬂﬂﬂq@ﬂuﬂ'luaﬂﬂnﬂaﬂﬂl@Q’Juﬂﬁ1°ﬁ1ﬂ1ﬂﬂ1ﬂuﬂﬁ\iﬂflﬂ\TI‘L! N

Q

tostums TaulSuanasnuardn

v
A o o

yd a ~
(2) LWKR (Least Work Remaining) Ngiiilun15/aoniuaoumsaniuaium
= 9 @ A Y ~ 1 ] o a o Y £ A 9
MervoInuNUNIMIzUTiosnganou (Hunisaniuuilagiiuaie) Funsrvedlaens
1 v v Y
AUAYIANANNEINUIAITINYBINITNAANNINITNAATIIHNA WISV (Total Flow Time)
dyd :JI o a ~
(3) MWKR (Most Work Remaining) Niliilun1st@onduaoumsauiuaIu
Medosnunuilimszauimaosguiniganou (Humaduiuauilagindgis) sunerdos
v v o HI [ 1 o Qy < Qy
Tagasenudianainernunafszuuiinuugamemsdu (Makespan)
yc:y' QS/' o a {
(4) MOPNR (Most Operation Remaining) ﬂgﬁgﬂuﬂmﬁaﬂmu@]aumimmmmﬁ
= 9 @ d'do o a ~ = 1 A 1 Y] o a Y @
(AEIVBINVNUNTIIWIUVDIMIAUTUN UM ADBENINNgANDY (HumMsAanHuuilagiy
k4 & A 9 v v W A A o A o tg‘ 9 <3 Qy
A78) FUNeIV TAeNTINUAIIANANNGINUNANILUDINIUFUFANETVTY (Makespan)
(5) SMT (Smallest Value Obtained by Multiplying Processing Time with Total
. . 9}f:s' 0911 o A { T 1 o
Processing Time) N ums@onduaounsduiuuninwaguueInaInIsfInuyes
Y ' 4 1 1 1
JuaounmItinuinnsafuaaInstiaufnvuavesnuissiganou Funeddeq
1 1 v Y
TAgasINUAIIANANINEINVLIATINYDINITNAANTINITHAANIHNATUTE VY (Total Flow

Time)
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S 1

. . g A o o a A
(6) SPT (Shortest Processing Time) N HITUMIADATUABUMIAUTUIUNNM
o o y A 4 4 g o o A4 o A
NANMITMNUVITUaUToaNgA FUNEIV0I TAsnTINUAITARANINGIALNAITINUBINUN
] ' ] Y
A9 (Total Tardiness) HazdrITanaNNeINUNATINUBINITHAANTIMTHaaNanualusz U
(Total Flow Time)
. . Y H o A
(7) ~ STPT (Shortest Total Processing Time) ﬂ;]ﬁrﬂumigﬁaﬂmu@aumimmmm
A o 09/’ Y A & A 9 [ v W A
NUAIHAIINVDINAINTHINUNIHUAVINUT0oN A FUNeITo TasnsadudrTanan
NEINUIAITINVDINUNAIHT (Total Tardiness) HAZAITANANNEINUNIAIITINUYDINTHAAN
Y
PMINIHAANIHUATUTZUD (Total Flow Time)
. | t:yd = g/l o a A A 9 @
(8) LWKR With Setup Time nfiiilun1siasniiunsunsaiuauinmn g1ueany
d‘d 9 l-ﬂ' 1 [ o a Ly [ 9 ) qu d’
NuANMszUNganay (HUNMsauiuuilagivaie) Taginna1vean1sdunIoann
o 9 d! d‘ 9 [ v @ d’d‘ 1% a d' o a 09/’
AUINAIY FAUNSIVDI IATATINUAIIANANINEINVIAITIVVDINITHAANNINITHANANIHA
Tusgu (Total Flow Time)
. . dyd A osll ) a A A ) @
(9) MWKR With Setup Time ngHiJJumstaantunsumsaniuanunmeIveani
v v v Y
NuiinszuimaesguIniiganon @iumsduiuauiligiiuaae) Taetina1vesn1sag
A o y 4 4 g R, A4 o = o Y 9 <
IATOIIAIUINAY FUNBITDI TAsATINUAIIAKNANINGIN VAN ILUUMINUTUgAT 01T
Y
au (Makespan)
dyd Qa: o a A
(10) SMT With Setup Time ngiitflumsaenduaoumsg U URLAINaguved
Y v Y [
AMNaIMItuUeItuasuMItINUANNT AT UA M IR INUNIMUaYe Ut pefiga
Y ) 1 v ] v
Aou 1ag1i1na1v9INMIAUAToIMUIUNAY FUReITe9 IasasanudITanatneIn el
] Y
FI0UDIMTHAANNINTHAANIHNA UL UV (Total Flow Time)
yd Qaj o a ~ [
(11) SPT With Setup Time ngiitflumstaeniuaoums@uiuauiianuiainis
o 3 9 d' o z d‘ o 9 d! d' 9 [ %
MAUvITURDUTBINGA 1A811A1V0INMTAUATOIWIATUIUAY FUNBIVDIIABATINVA?

ANANINYINUNAITINUDINUNAH (Total Tardiness) HAZAITAHANNGINUIAITINVDING

1 9
NaANRIMSHAANIHNA 1L UY (Total Flow Time)

]
IS Y=l

9Ir:-.’ 09/1 o . Aa
(12) STPT With Setup Time ﬂgﬁtﬂumi!ﬁﬂﬂﬂlum@umimmmmﬂumwai’m
k4 ] 9 [} ]
Y9901MTRINUTIMNAvEIUToefga 1o 1181909 1TAUATOINIRIUIUAIE 9

= Y v v W A A [ Ay . v v ~
NeIV09 1AEATINUAIIANANINEIN LT INYBIIUNA1H (Total Tardiness) HALAIIAKNAN

1 v Y
NIINVIAITIVVDINTHAANIINTNANNIMUA IUTZU (Total Flow Time)

M99 2.1 UAAIAIBINVOINYNITAMAUANNTIAY VDI
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Routing Process time (tj)
Job Due Date
Opl Op2 Op3 Op1 Op2 Op3
1 MC1 MC2 MC3 50 60 70 200
2 MC2 MC1 MC3 90 80 40 220
3 MC3 MC2 MCl1 60 50 30 190

Y 9 9y Y @ o 9 v o w o w 1
NNUBYAVINAU °l1fiwmaaawm1ﬂﬂ15“1%ﬂg]mﬁmawmmmmﬂmumq6“] Tung
v Aa Al g o a 9 asn ~
andu lagauuadunisian1519n1sHaAA2835 Non Delay Schedules 1914 {(1,1,1), (2,2,1),

Y o @ 4 = =® o a ~ 3 ~ 9
(3,1,3)} Iﬂﬂi%ﬁt}‘laﬂymlmu >4, j, k) BIMN18DI NITAUUUQIUVDINIUN 1, VUADUN |, Taels

Y
v A

inFeadnatndeadl k 1 ¥ngeen Tumsdadu fail
(1) nf) EDD (Earliest Due Date) Lﬁammﬁﬁ Due Date L§DQQ mﬂ%’ayjaiumin

Due Date Y94914 (1,1,1) D 200

Due Date Y9491 (2,2,1) 7D 220

Due Date ¥9491% (3,1,3) A 190

v o Yqu A A a 3
ANUU aﬂ%ﬂg EDD ta9n391U (3,1,3) IHDIVINY Due Date !53’6’!@ =190 (d(3,1,3) =190 < d(l,],l) =

200<d,,, =220)

2,2,1)

(2) N LWKR (Least Work Remaining) @ONNUNTNATIVUDY Processing Time

]
] 1 9 v A

2 4 a da 4 v _ , 2
voITunoUMaoog NuAoeNga (1AsAv939Y Processing Time ¥o3UUABUTIYIUN

u

A 1Y 9y
Wﬁniﬂﬂ@gﬁ’lﬂ) mﬂﬁll’m;l‘aslumin

Work Remaining Time Y0497 (1,1,1) fi® 50 + 60 + 70 = 180

(to10) =50, ¢ 60, t 70)

(122 133)

Work Remaining Time Y9314 (2,2,1) A0 80 + 40 = 120

(ton) =80, t 40)

233)

Work Remaining Time ¥89331U (3,1,3) A 60 + 50 + 30 = 140

(t(3,1,3) =60, t3,,=50,t5; = 30)
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v o Yay A A a . . y A
U E]ﬂ“]fﬂg] LWKR 1090914 (2,2,1) 14839101 Work Remaining Time HD8NGA = 120
(3) N MWKR (Most Work Remaining) RDNNUNTNATINUDY Processing Time

v 4 [
Yosiuaouimaeog niiAminiiga (Inedea3u Processing  Time vovuapuilagiui

Rl

A 19y 9y
Hsaegaie) ndoyalums

Work Remaining Time ¥9301U (1,1,1) A 50 + 60 + 70 = 180

(t =50, t55 = 60, t, 55, = 70)

a1,
Work Remaining Time U93314 (2,2,1) A 80 + 40 = 120

(t(ml) =80,t 40)

233)

Work Remaining Time ¥9331U (3,1,3) A 60 + 50 + 30 = 140

(t(w) =60, t5 =50, t55 ) = 30)

9 v
[Y2REY) 9 =

Wiy 119 MWKR 1@9na1u (1,1,1) 111099103 Work Remaining Time 81n7iga = 180

q

v 9
A A o N

(4) N MOPNR (Most Operation Remaining) RDANUNLIUIUTUADUMT

@1 UIIY (Operation) ALY AD umﬁqﬂ (Tﬂﬂ@fmimi}’umumiﬁnﬁmm (Operation)
flhgfuiifinsaneddis) nndeyaluns

Operation Remaining ¥93314 (1,1,1) 1N 3 ﬂ%umuﬁa (1,1,1),(1,2,2),

(1,3,3)

Operation Remaining ¥93314 (2,2,1) 0D 2 eﬁ”umuﬁa (2,2,1),(2,3,3)

Operation Remaining ¥93314 (3,1,3) N 3 ﬂi"umuﬁa (3,1,3),(3,2,2),

(3,3,1)

Y
%

& Yqu a YA A A Ao o
JUU ﬂﬂ“])’ﬂ@] MOPNR agd 2 aiulddenae (1,1,1), (3,1,3) 109910 U U IUTUADUNIS
o A . A ~ oA & Y A A
AUUUIU (Operatlon) N0 ll']ﬂ“VIf:fﬂ MNINU D 3 YUNDU Iﬂﬂiﬂm@ﬂﬂ’lu (1,1,1) LHNIIN
Aa J Y A Y A A

ﬂTiﬂigﬂﬂﬁwaﬁ'llliﬂillﬂﬁllﬂﬂllw'Jm’f]i DIUNTU 2 QTuclﬂ!ﬂ’fJﬂ Tﬂillﬂiﬂﬂglﬁ@ﬂ\ﬂu!ﬁﬂﬂ
NOULAND

(5) N9 SMT (Smallest Value Obtained by Multiplying Processing Time with Total

{ ' v J ) . . o A % {
Processing Time) BeNNUNNAINAENT 31AN131N Processing Time ﬂJ@Qﬂﬁﬂ%HHQ”ﬁJﬂ%ﬂﬂH‘ﬁ
v
NTUIDY (tj) @mﬁ’u gDATINVUDY Processing Time YDINUNU (tj x Total Processing Time) Tag
A Ay v JY A v . .
LaﬂﬂﬂTu‘V]NﬂTNﬁaW‘ﬁu@ﬂﬂq@ mﬂmay,aiumiNProcessmg Time U9 (1,1,1) (t(l,l’l)) =50,
Total Processing Time V9INUN 1 = 180 (50 + 60+ 70)
Y

AU ¢

a..n X Total Processing Time YOIIUN 1 = 50 x 180 = 9000 Processing Time U93431U

(2,2,1) (t(2,2,1)) =80, Total Processing Time VOIUN 2 =210 (90 + 80 + 40)
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fau t,,) X Total Processing Time YDIIUTN 2 =80 x 210 = 16800 Processing Time UDI1U

(3,1,3) (t5.15) = 60, Total Processing Time "UE]NTL!‘V] 3 =140 (60 + 50 + 30)

[

muu t;,5 X Total Processing Time 6UE]\‘]\‘]TL!‘VI 3 =60x 140 = 8400

[

muu ﬂﬂ“]fﬂ{] SMT 1a9n411 (3,1,3) mmmﬂumwaawmm tx Total Processing Time ﬁ@ﬂ

.

Nga 19110 8400
(6) N5 SPT (Shortest Processing Time) Lﬁ@ﬂﬁu‘ﬁﬁ Processing Time é'?uﬁq f N
Poyalums
Processing Time U891 (1,1,1) Ao 50
Processing Time U8391U (2,2,1) Ao 80
Processing Time U8331U (3,1,3) A0 60
faviu #1149ng SPT 1enatu (1,1,1) 1ifean1nil Processing Time dufiqa = 50 (i, = 50 <1, ,
o) = 80)
(7) ng) STPT (Shortest Total Processing Time) Laﬂﬂ\ﬂuﬁﬁ Total Processing Time

=60<t

Y 4 2 v

(WATINVDI Processing Time ¥oINnIUaou luamiiueg lulamwizvesduaouimaong
(Remaining) 1M11i1) Nduiiga 1ndoyalumis

Total Processing Time U991 (1,1,1) 19 50 + 60 + 70 = 180

(t tony =30, 15, =60, 55 = 70)

Total Processing Time U991U (2,2,1) A9 90 + 80+ 40=210

(t to12=90,t5,,, =80, 1,55 = 40)

Total Processing Time U9391U (3,1,3) A9 60 + 50 + 30 = 140

(t(3,1,3) =60, t3,,=50,t5; )= 30)

A A v

Saifu d114ng STPT 1dona1u (3,1.3) 1119991011 Total Processing Time dufiga = 140 (t, , , =

60+t =50+t =30)

(3.2,2) (3,3,1)

2) FITaANAUM (Search Heuristic)

I v o a a a gl @ 09/1 4 A
L‘lJLlﬂ”li‘l’ﬂNﬁﬁW‘ﬁIﬂEﬂ/]”lﬂﬁ‘]JiSiﬂaNﬁﬁl?iﬁ@]ﬂ“ﬁﬁ] NUUDY ‘ﬂiﬂi]uulﬂmﬁ‘ﬂﬂ

=

aaAay o v 9 o o 1 asn dydru 1 dy
FpHNvesnane Idanuamnsalumssiuiauin dled19velIsnsuuuiiiaeae 11
I~ a 1 a a a 1
(1) Guide Randomized Dispatching 1113 msgue1grsaana1ee uldlunis
o Q‘ Y Q‘ Y Y Aa Aa A dldd'
A Tagaan IFUALIZITUAUAIBTITAaANNATIER

v A,

< o a a A 4 J J
(2) Guide Beam Search L‘]JumimE’J’Jiﬁmﬂllﬂcl%}i’mﬂm‘ﬁmmmmuﬂm’m
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a, 4 4 4
2.1.5.2 ABUTUFUBUAVIIN (Branch and Bound Algorithm)
a Y 3 J 1<
Baker (1974) 33mstidsznevnludie 2 Yumeufe msusIUT (branching) Hu
1 1 Aa ] I 1 & 1 1 dgl
nszvumsuisavvesilymaniivina lngeenilu faymasedannii 2 Hamdosiiulyl
s . I3 o 7 7 Ao A
1agMIU1IA (bounding) UNTTUIUNTVEINMIAIUIUTANBIVIIA (lower bound) NATIGA

' '
A

[ ng/ Aa A d? [ o S & o I ¥ o
yosilyrgestiu Usz@nsnarzinediulaneiuiang Fezild ldwadninangea
4 < { { 1
1) AFLUIUMTVIIUG (branching) iunszurumsunuiilymniivuialuadae
2 a vt
Jyridosdananyasaail
1 =} [ A [y 1 =) Yy Y o a
(1) Hlywidesinareanvuziosiuilyidesnnnsaindivg lailynnay
. IS ~ ra o .
(exhaustive) taziHuilayyini lihasmwnu (mutually exclusive)
4 T I a '
@) e wdilymdesrziumsudilaynuauuisaiuaie
i = < ' a
3) ymgesivnaannnilyrnuay

'
A v )=}

o ] J 9 F2 9
HADINHIUNTE LIUMTUTIUTUA92 1A Taseadsvesilymnlanyazmiiou
9 9 9 9 [ Aa a Aa o w 9
Tasaasravesdulyl Tavilsznen lldraaveanisdanisranisnan silaganiaalaay
(Active Schedule) ¥179M59AM5 19 1A 131119 Tie) (Non-Delay Schedule)
am 4 14
2) 35N 3n1lanes 1A (lower bound)
as 4 Jd I 1 v o 1 a
FBmsm Tanesunadumsdszanamarianainaunso 1 lumsisedivilym
d' [ 1 a 9 [B-Y] o 9 1 o "9 T 9 d‘
nerfumsdaueudua livudmuanal laus S1uuaua1dn naiainvesnu lasmase
~ o =} ~ A AA 4 d Y ~
waznamevesnu laamas Tagriinslseueunazidon node NUA1TanssU1IALDENGA
o o v @ [ alo 1 "9 d‘
mudauanud e ianansi S1uaunuad naadvesnu laomae uaznaide
v9391U 1Aunay Aua1a Y
(%3 =) U ~ d‘ -7
2.1.6 3UnupilyrINsTan1seMsHANAINNIIIAITEIVDANTDITNT
2.1.6.1 MIINIFEUATOIINTLUVULALY (Single Machine)

'
3 =

dy 9 A @ ~ A = 2 3 a
55UUHYTENOUAIUATOIINTINUAT DAY “]NL‘]J‘L!E‘]JLL‘]J‘]JVN”IEJTIﬁﬂGlugﬂLL‘]J‘]J

q

v A A o A J 9}&91} 09// 9 -dya/ I ~
ﬂ"lﬁi]ﬂﬁfl\‘llﬂiﬂ\ﬁ]ﬂﬁﬂlﬂu]lﬂIlﬂ‘VNW?J@ uaﬂﬁnﬂuuua’Jisuuumm%mﬂugﬂtmﬂuﬂsm

)

a (% =) d‘ v 1 Y Y ] a d‘d d' [
‘WLﬁ’HEllﬂxiﬂ"liﬁlﬂliflﬂlﬂi@\ﬁ]ﬂillﬂﬂ%ﬂ%ﬂullﬂ WU luszuunaanivatonsesdnsuaz i

e

A [ A &£ A g [ 09.1} v o @ ~ Yo A [ =1
IATD9TNIIATOIN TN UABVIAVDITTVY AariunsIadd U UMz aulinunToaans il
[ ) Y o [ [ 4 [ { o
wiludsmuaanssouzveszuy ennniuuuaesd 1M unTednAeIda NI
1 Y
W 18 lumsudflywmuunenaiu (Decompose) 18 Falunsaidl fayninistanisisves

@

A A 9 I U [V A [ = 1 ) B
TSUUNAAN Umﬂuﬂgﬁﬂllﬂﬂﬂﬂﬂ!ﬂUﬂigﬁAIﬂ15%@@151\1!?15@\15]ﬂjlﬂﬂ?ﬂ@ﬂﬂ AMUIUNU
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2.1.6.2 MIVAGHUATDIINTUULVUIY (Parallel Machine)
an dy a = 9 d' [ a' d' d' [ 1 dy
TagI5n15% 3L NITUIDINT I FIAT0IINIHAUATOI 1AsNIATOIINITIHAILI9
v & o Yo A o A s v <
PIUAY FINHUATRNTIUINATEIINT m 1T vazlunsdidazeyaalnaulanaiy
[ [ Y ¥ )

o lddunsesdns s uasoudouniiu Tases iamnsodeliinsesou'ld szuw
a o = o dy [ 1 1 ] d! = a d' Y
NAADIUIUNINEMITIINULVDT 081091 TuT5enuuraniataenmsnannilsenauaie

= d! 1 = 9 d‘ [ d‘ [ ) zﬂl
NI iU FaazanItNu0199zl 52N UAIBIATBITNI NUUIUAUBYTIUIUNAIBINTDI
d‘ . <R o 1 = d‘d d‘ [ [ 1 3 . A d‘ o
19 j NDGIAaz 01 HNUNLATOIINTVUIUAUBGIY 11U j AT NISTIINUUY
A o A 3 Y A 1 dy A ) A [ A I Blti‘ 1
1n5099n31n5091a0 1811 m 1nFeunarll vieo1vvziinuuunTesinaniodlan lanedlu

1AEDEV9 m 1TeeNMruald Tasamisonaasldasgll

wissdnsh 1

wiesdnm 2

- ———

R

> wiasinm M

(399905 m 1ATDIINVUIUAL

PN 2.4 LAAIBAHAULNTIAGBUATBIINTUUVYUIY (Parallel Machine)

2.1.6.3 MIvABBUATERNITMTUMIHARuLD IHatieu (Flow Shop)
dy Y 4 [ & :: = 9 <
s2UDHsENoUAIIATEINS m 1ATEI NUNIHNAvEiidun1ens Inavesamily
9 v ]
sUuupReIty Mmsduivaunuanedludwu@ernuazdssgndniuns lnonedins
A = o v A 1 oA A 9 o A @ A A
INTOUABINU 1WUAD TuuAaz Il MIAVHUIUN 1 12A0IMUNIATEITNIIATEIN | NI

o a ~ Y o A o A ~ I [] dyd' o = A [V
AUUUAIUN 2 IZADIMUUIATOIVNTIATOIN 2 Ltamﬂuwuuu,iﬂﬂllﬂﬂuﬂﬁzmmmim%ﬂi
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4 v o W { s 2 o A i o } o o
1nToagae AuiurasnInnuEssduMIs Ui uuUwATeInTnToalag A utiun
9 ~ A [ ~ ] o @ W 1 9 ~ o w
vzdodlisenuninesveuniosdnsiogludiduna 1l dauunnudinisiFesdridvvesuun
A @ 1 A A v dy 1< Y ' . .
1102AREUBUATBITNIUAALIATINBY Tuss VU uLDY “i9IneueeNnow (First In First
Y
A ' a I o

Out, FIFO)” seuumassuinuunluaisauilsenousazaisaiunandmiusiuiuun Tu

091’ 3 Pl & (=} o a A o £ o w
v1ensailu 1l 1dn0ug i v luimsdutinaulen vuasesdnsuiamudinuves

Y A o Y Y ng [V 1 dyd 9 1 A Y] A dy
@umanuisimualiies a9uauaanainIzns laat e 1unIedInsnTeat J way
1 d‘ 2 z:' 1 o U 2 d‘ dy
lieounineevouniosininedludwuda loinaiostiunu
2.1.6.4 MIINIGHUATOIRINTAINTUMINAALUUAINIYU Job Shop)
dy 9 A [ A 1 a9
52UVH15ENOUAINATEIINT m 1ATRY LAAZNIUITTIFUNIIMT IHAVDINURNE
' Y ' '

YOIAUBIATNNGIUHUNTZUIUMS U IRy nuusiaesiieNgavesssuuRaALDLY

A ~ 1 ~ o o a A [ < ~ L] 9
MUNUAD MINUAASNUEINTONISTNINIAUTUNUVUIATOIINT 1A 9] NAIUNBIVUAUNI

Y Vo2& :,1 1 3 ° o o Aw Y d? I Y

uen lddisaaniiensuniy dSmsusuuiiaesngugseuvuotnilull1a ueive

@ o 091 A A [ A a Y o’/’ 9 A o Y ~ o
AAUMIMEINAT9nTAT oAl Idonraneas U dunsnuinivualyd tazisennsiiau

dyl =) g’ . . Yo
LUVH “PTNEULT (Recirculation)” Tﬂaﬁmﬁmmm‘lﬂmgﬂ

% .—} 11U A

PN 2.5 LAAINHUZNITIAGBUATOIINTEIMTUMINAALUVAINIGIY (Job Shop)

F4
o a I'd o v o . .
2.1.7 ﬂ1i1J5zqﬂm1%’mi’;miwmmum@mu (Analytical Hierarchy Process, AHP)

TumsIamsemMsnan
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a . . I axd o Ya 4 o
MAA AHP (Analytical Hierarchy Process) (Huasnthunleaasizvnalumsia

a ' and A o A A an o a Aa o o
Gni“]f‘niWaﬁu@ag'g‘ﬁLW@ﬁ@ﬁuclﬂla@ﬂﬂauagj‘ﬁﬂ"ﬁﬂ@anﬂ\jﬂ1§Wﬁ§°’]‘V]3JWﬁﬂ‘W‘ﬁIﬂEJ§33J
v

A A A o £ v A
mngaunga nsolthminvesilvdsTagsamunige

v
U a

!!W‘L!Qfl HnoUINAUA AHP

Define Decision Criteria

Define Decision Elements

A 4

Hierarchy Model
v
Preference & Importance Score or
Comparison — Matrix Weighted
N(CR >=0.1) Normalize Comparison Matrix

Consistency of Judgement

CR (Amax , CI, RI)

Y (CR<0.1)

Ranking Decision

Multiple Criteria Decision

9
o a

MNA 2.6 ﬂ?WLLﬁﬂQLLNMQﬁ%M@@HMﬂuﬂ AHP

4
nOBE AHP Wann¥un1Iag Thomas L. Satty lumsamsigrimsdadulaluilym

v v

Ao A ¢ v a ¢ y o o A
NUAI ﬂWa‘ﬁ59Lﬂﬂl"nﬂ1§ﬁﬂﬁu1ﬂﬁﬂ1mﬂmm ﬂﬁgﬂﬂUﬂjﬂmu@?JUﬂaﬂ o
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1. m3afnuuiaesvesilymimsdadula (Modeling the Decision Problem)
Hunsadniaeseilaymmsdaduladomsuididd (hierarchy) VDY
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FaFER 1 i 12-4_150T | I1=2-4_150T 24,2012 5:00:00 | 11/4/2012 14:43:00
JM-F-BASE-CRESk 1 | 1z-8_s0T 1| Iz-9_ =0T /42012 5:00:00 | 11/4/2012 16:55:00
COME+ELAS-153-31 1 I 138 FST @ 138 78T 9,4/2012 8:00:00 | 11/4/2012 23:49:00
OWER-LOAD 1 | 1za0_s0T 1 1z-10_ 80T 9-4/2012 8:00:00 | 12/4-2012 Z:48:00
COME-ON7-01 1 1 1Z-2 180T 1 12-2_160T 10442012 20:42:00] 124442012 519000
UFFER 1 . 14 1so0T | 14 50T SA4S2012 50000 | 12442012 10:3800
MN-R-COWER-CRES] 1 | 1=a1_1=30T 0 1z-1_1=0T 9/4/2012 8:00:00 | 127442012 195300
HINGE-GOLD 1 | rzF_1FoT 0 1z-F_awoT 10/4/2012 16:56:00 13/4/2012 Z:29:00
TR 1 S 1-z1s0T | 1z 1saT 9/4/2012 5:00:00 | 124472012 5:54:00
HINGE-BELUE-3 1 | iz-F_1F0T 0 1z-F w07 134442012 2:29:00 | 16442012 15:46:00
1M -R-BAS E-CREAKM 1 | 1Z-9_ 80T 1| 1= _s0T 117442012 16:55:00 | 17742012 1:04:00
HINGE-GOLD -2 1 | izF_AFOT 0 1z-F_aFaT 164472012 15:46:00] 227442012 6:52:00
MEDLA-1 1 1 Iz-s_150T 1 12-8 180T 2°4/2012 5:00:00 | 28442012 9:31:00

HINGE-BLUE-= 1 | 1z-7_170T 1 1=z 1707 22/4/2002 6:52:00 | 346/2012 9:21:00
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& Interactive Production Scheduling and Sequencing System

File Schedule Generation Login Opton

0 || | o | o | v | o | |

=% Qutput Table

Maondelay Schedule with the LwEH RHule

Jab Hame O peration 4 wSorkestation 1D t achine 10 Start Time End Time
1 1 12-2_160T 1 12-2_160T O09-w.m -2012 13:56 | 10-w 7 -2012 03:38
1 1 12-7_170T7T | 12-7_170T O09-w.7.-2072 13:56 | 10-w 7. -2012 22:52
COME-153-31 1 1 13-7_80T 1 13-7_80T O09-.7.-2072 13:56 | 11-w.a . -2012 10:79
FPAFER 1 12-4_150T ¢ 12-4_150T 097 -2012 13:56 | 114w -2012 20:29
IM-R-BASE-CREAR 1 1 12-9_80T 1 12-9_80T O09-w.m -2072 13:56 | 1-w.a-2012 22:51
ZOME+ELAS-153-21 1 E 13-9_75T E 13-9_75T O09-w.7.-2072 1356 | 12w 7 .-2012 05:46
O ER-LOAD 1 1 12-10_20T | 12-10_20T O09-.7.-2072 13:56 | 1244 A .-2012 08:44
LIFFER 1 11-4_150T - 11-4_150T 097 -2012 13:56 | 124w -2012 16:34
MH-R-COWER-CREAI 1 1 12-11_120T | 12-11_120T 09-w.m.-2012 13:56 | 13-w.a.-2012 01:50
TRAY 1 ] 11-2_150T ] 11-2_150T O09-.7.-2072 13:56 | 1d-w.a . -2012 11:50
FMEDLA-1 1 1 12-5_150T 1 12-5_150T 097 -2072 13:56 | 29-w.a . -2012 15:27
COME-0O10-01 1 1 12-2_160T 1 12-2_180T 10-sa.m -2002 03:38 | 1w -2012 02:39
HINGE-GOLD 1 1 12-7_170T | 12-7_170T 105, -2002 22:52 | 14w a . -2012 08:25
COME-O17-01 1 1 12-2_1e0T 1 12-2_ 180T 1T sam . -2012 02:39 ) 1294a.-2012 11:15
IMN-R-EASE-CREAM 1 | 12-9_20T | 12-9_20T AN1sum . -2002 22:561 | 17 wan -2012 07:00
HINGE-ELUE-32 1 1 12-7_170T | 12-7_170T 1dsu.m -2002 08:25 | 16w 2012 21:42
HINGE-GOLD-2 1 1 12-7_170T | 12-7_170T 16-.7.-2012 271:42 | 23-wn -2002 12:48
HINGE-ELUE-2 1 1 12-7_ 1707 | 12-7_170T 23w -2012 12:48 | 02-4.a.-2012 15:17

MNN 4.6 uaaamsIamseamsnaalaeldldsunsudansamMsnantuy (Non-Delay

Schedule)
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Heuristic 2 #adiorh lu1ddgiaauss v ldamnsoud lvilgminmsdawevauaidives
a3 2 v 73 ] '

Tsemidunsaidnuldnua Tagamisoaaulesiduaniuardlumsdaueuauen

Y A A 1 ' A 9 A a a =

17.85% ldmae 0% n3e lunuilgmmsdwevauiainiununianaradnveslssnui

I ~ R
Wunsalany

d
4.5 3sMuanzrinnunlsdsiv (ANOVA)
o o = 9 a 9 Y = o a 7 A
nadnunndoyaseussonadvaiinisuazranuuilslsiuiesnindss
[ | ad (% a d' 9 [ a =
998 Ao TN sTamsnmsnaatazngn141unssansansHas TaeausnusuaunIs

Y
Y] LY Y o
uarasnnuulsduveadualsann Tagatl
X = L+ + &y

Tagn o, = andnavesileionnils AFnsdamsnmnan)
a (% d‘ A
AUUATIUHANNIZNATOUAD
H,: Ol =0, = O, = Ol,= OL,= O, = OL.= O, = Ol, = 0

H, : Hiegatios o, 1 A1t laiwidiv o

4.6 wan laa1nMInaae

Al Y A o a L4 9 an aan v Ao
iﬂﬂNﬁ‘VIﬂﬁ@\‘1‘VIblmlli’J‘Ll”IiJ1’Jlﬂ31$ﬁﬂ’JW3JLL‘]JS‘]Ji’J‘Llﬂ’JEJ’J‘EVINﬁﬂG]"IJ@Qﬂ%%EWIMNﬁ

1 A ~ 9 % a kY o dy
ﬁamimaﬂﬂ;]m“l%‘lums%ﬂmswmswa@"lﬂwamu

a 4 a (Y] a {
4.6.1 HAMINATIENNYUALITNIIIANITNNMINAANNAD No. of Tardy Jobs

ANOVA
Source of Variation DF Seq SS Adj SS Adj MS F P
Rules 19 79.33 79.33 4.18 0.28 0.999
Error 430 | 6340.90 | 6340.90 14.75
Total 349 | 6420.23




910913199 4.1 wuniadenldlunis

]
3 9 A

42

Ta01319mInaa 1aa1 P-value (M1 0.999

1 1Y = a a 1Y 4! Y d' 9
mnnNszauisdingNnadey (= 0.05) UPasaunagiunan deaglladn nghldlums

o

£ a

' '
o w A v IS

IAMTNMINAANNAAD No. of Tardy Jobs 08 WNNITIANNTZAVANFOUU 95%

9

Interval Plot of No.of Tardy Jobs vs Rules
95% CI for the Mean
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MWA 4.7 uwuqd Interval Plot 52139ARH 19 1uN5IAA1519MSHAMTAEUND No. of Tardy

Jobs

{ = a J q ¥ Y
iﬂﬂﬂﬂ/‘lﬁ 4.7 uﬁmiwazmammugn Interval Plot igﬂ’JNﬂQﬁi"]fGluﬂﬁ%ﬂﬁﬁN

MIHAARBUNY No. of Tardy Jobs N3zAUANUFBNY 95% 41 Mean VOIUAAZNYA NN

Ed
~

a3l 1das
3 EDD A1 Mean
Nf) Heuristic 1 11 Mean
Nf) Heuristic 2 f11 Mean
Nf) Heuristic 3 f11 Mean
19 LWKR A1 Mean
N§) LWKR With Setup Time f1 Mean
9 MOPNR 1 Mean
1) MWKR 1 Mean
) MWKR With Setup Time i1 Mean
N9 SMT A1 Mean
Nf SMT With Setup Time 1 Mean

N9 SPT A1 Mean

N 10.9667
N 10.2667
N 10.2667
N 10.2667
N 10,2667
AU 10,2667
N 10.8333
AU 11.3000
A 11.1000
N 10.2667
N 10.2667

101 10.2667
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A3 SPT With Setup Time fi1 Mean A 10.2667
g STPT A1 Mean A 10.2667
13 STPT With Setup Time fi1 Mean A 10.2667

%9711 Mean 3 é’uﬁmwﬂﬁﬁﬁ qan f® Heuristic 2/ LWKR / LWKR With Setup Time

AN

Main Effects Plot (data means) for No.of Tardy Jobs

. Algorithms Rules
7] ]
2
A 11.21
-~
2
& 11.04
[
s
g 10.8-
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S 10.6-
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< 10.41 B | / |
10'2_ T T T T T T T \ T I T
& & S \é\& Qse«@q&l?@(;h@ i@@q@
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MNN 4.8 meimamﬁﬂmmugﬁ Main Effects Plot No. of Tardy Jobs

INNINDN 4.8 uﬁmﬁwaz@ﬂmmugﬁ Main Effects Plot No. of Tardy Jobs IL&AN

9 1
M3f5o0fieUa1 Main Y9909 15 ng) F9A1 Reference line 1HIA 10.4756

=1

a 4 a o a 1
4.6.2 Naﬂﬁ’JLﬂi131*?ﬂj;]LL’QSTJ%ﬂ”liﬁ]ﬂ@ni”lﬁﬂ"liﬂaﬁ‘ﬂ $19 No. of Tardy Jobs

ANOVA
Source of Variation DF Seq SS Adj SS Adj MS F P
Rules 19 1195340480 | 1195340480 62912657 | 0.06 | 1.000
Error 430 | 4.77036E+11 | 4.77036E+11 | 1425613843
Total 449 | 4.78231E+11
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A 1o o A Y [ a Pl 1w
1NA1TNINN 4.2 WiJ’ﬂﬂﬁ]i]fJ‘V]Gl‘lfelfHﬂﬁi]ﬂ@nﬁx‘]ﬂﬁﬂaﬁllﬂﬂ1 P-value M101 1.000
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3 9 A

1 1Y = a a 1Y 4! Y d' 9
mnnNszauisdingNnadey (= 0.05) UPasaunagiunan deaglladn nghldlums
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£ a
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IAMITNMINAANNAAD No. of Tardy Jobs 08 WNNITIANNTZAVANFOUU 95%

9

Interval Plot of Total Tardiness vs Rules
95% CI for the Mean

130000
120000
110000 -

Total Tardiness

70000+
60000 -

100000

90000+

80000+
&

MW 4.9 uHuYH Interval Plot 5511901 un1sdans1amswanioeni Total Tardiness

N1TNANIN

4

[

N

a

i
U

1NN 4.9 naassieazdeaununil Interval Plot 521319 A 1% 1UN1TIANI1S

81U Total Tardiness NTLAUANUIFDIY 95% FIA1 Mean YOLGazNYa 1501

A3 EDD A1 Mean

N Heuristic 1 f11 Mean

N Heuristic 2 f11 Mean

N Heuristic 3 i1 Mean

A5 LWKR f1 Mean

13 LWKR With Setup Time i1 Mean
5] MOPNR A1 Mean

A9 MWKR A1 Mean

1) MWKR With Setup Time i1 Mean
g SMT 1 Mean

N§) SMT With Setup Time 1 Mean

N 90846.4
N 85524.9
IMNU 85524.9
IMNU 85524.9
NN 85524.9
N 85524.9
MY 90218.8
N 98388.2
N 94734.0
ALY 85524.9

0 85524.9
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A3 SPT A1 Mean A 85524.9
A3 SPT With Setup Time fi1 Mean I 85524.9
g STPT A1 Mean MR 85524.9
N3 STPT With Setup Time fi1 Mean MR 85524.9

F9A1 Mean 3 5uﬁﬂltiﬂﬁaﬁQQﬁﬂ Heuristic 2 / Heuristic 3 / LWKR

With Setup Time  M14a1AY

Main Effects Plot (data means) for Total Tardiness

Algorithms Rules
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MNN 4.10 meimamﬁﬂmmugﬁ Main Effects Plot Total Tardiness

NAINN 4.10 uﬁmiwazlﬁﬂmmugﬁ Main Effects Plot Total Tardiness LFAAINTT

1 v

9 1
1n/3euiiua1 Main Y9N3 18 Nf) H9A1 Reference line (NN 87664. 1

]
IS Y=

4.6.3 Nﬁﬂﬁ?!ﬂikﬁﬂalm ITMITAMNTNMINAANIAD Total Earliness

ANOVA
Source of Variation DF Seq SS Adj SS Adj MS F P
Rules 19 1195340480 | 1195340480 62912657 | 0.06 | 1.000
Error 430 | 4.77036E +11 | 4.77036E+11 | 1109386269
Total 449 | 4.78231E+11
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A ' o Aq Y [ a Al 1w
1NNITNWN 4.3 ‘W‘]J’Jﬁjﬁ]i]EJ‘V]Gl‘lfel,uﬂﬁi]ﬂﬁﬁ%‘]ﬂﬁwaﬁllﬂﬂ1 P-value M101 1.000

Y ' o v o o A =< a a o & Y Aq Y
tosnnszauisdinginadou (= 0.05) iPasaunagiunan deagl1adn nghlslums

9

'
SIS (% = (9

T9M39NINAANHAAD Total Earliness g NN od 1Ay szaUANNF0IU 95%

Interval Plot of Total Earliness vs Rules
95% CI for the Mean

60000+

50000+

40000+

Total Earliness

30000+

20000+

MW 4.11 upugd Interval Plot 523190 N 195 umsdans19mswanieun Total Earliness

VINNNA 4.11 BT 1BazDeaurURl Interval Plot 52131900 19 unsdan1519

I [

MIHAATAYUND Total Earliness N32AUANIFOIU 95% FIA1 Mean VoL@azngasndyll

9

laqaii

A3 EDD i1 Mean MY 41350.3
Nf) Heuristic 1 f11 Mean N 44057.0
Nf) Heuristic 2 f11 Mean (N 44057.0
Nf) Heuristic 3 f11 Mean NN 44057.0
19 LWKR A1 Mean (MA 44057.0
19 LWKR With Setup Time fi1 Mean (M7 44057.0
1 MOPNR 1 Mean M1 42086.3
N MWKR A1 Mean (M 39967.9
N MWKR With Setup Time fi1 Mean (M 40813.3

N9 SMT A1 Mean (M1 44057.0
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A3 SMT With Setup Time fi1 Mean (M7 44057.0
A3 SPT A1 Mean M1 44057.0
A3 SPT With Setup Time fi1 Mean A 44057.0
g STPT A1 Mean 1M1 44057.0
9 STPT With Setup Time A1 Mean (M1 44057.0

F971 Mean 3 BUAUNTNNANGAND MWKR / MWKR With Setup Time / EDD

ANAINL

Main Effects Plot (data means) for Total Earliness

Algorithms Rules
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MNN 4.12 uﬁﬂmﬂamﬁﬂmmugﬁ Main Effects Plot Total Earliness

NNNN 4.12 uamsmazgﬁﬂmmuqﬁ Main Effects Plot Total Earliness U&9IN1T

1 v

4 1
1n/3euifieua1 Main Y9N3 15 Nf) H9A1 Reference line NN 43256.3

]
IS Y=

4.6.4 HAMIUATIEHNYUAZITNMIIAANITNMIHAATNLAD Total Flow Time

ANOVA
Source of Variation DF Seq SS Adj SS Adj MS F P
Rules 19 18712236531 | 18712236531 | 984854554 | 0.40 | 0.990
Error 430 | 1.06813E+11 | 1.06813E +11 | 2484028927
Total 449 | 1.08684E+11
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A 1o o A Y [ a Pl 1w
1NAITNN 4.4 WiJ’ﬂﬂﬁ]i]fJ‘V]Gl‘lfelfHﬂﬁi]ﬂ@nﬁx‘]ﬂﬁﬂaﬁllﬂﬂ1 P-value M101 0.990

' 1
[ v o @ A [ =

tesnnszaurisdingyinadon (=0.05) Jelfasaunagiunan Feaglld ngnldlums
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M3 NNINAANHAAD Total Flow Time pg NN sdfyNszauANF0IU 95%

Interval Plot of Total Flow Time vs Rules
95% CI for the Mean
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MW 4.13 uwugi Interval Plot 551I1NYNIFIUNITIANTIIMIHAMMNBVRD Total Flow

Time

1INNNA 4.13 udAeTIwazDsAUNURN Interval Plot 52131900 195 umsdan1519

MIHAMTRIDAD Total Flow Time N3ZAUAMITONY 95% F9A1 Mean VOILLAAZNYAINIT

9

as1laaail

ng) EDD A1 Mean A1 108607
14 Heuristic 1 A1 Mean 1A 100579
14 Heuristic 2 A1 Mean IMN1 100579
14 Heuristic 3 A1 Mean AL 100579
A3 LWKR f1 Mean (N 100579
19 LWKR With Setup Time fi1 Mean (M1 100579
) MOPNR i1 Mean A 107243
19 MWKR A1 Mean A 117531

1) MWKR With Setup Time i1 Mean AU 113032



1§ SMT A1 Mean

5] SMT With Setup Time A1 Mean

g SPT A1 Mean

N5 SPT With Setup Time 1 Mean

Ny STPT A1 Mean

9 STPT With Setup Time A1 Mean
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AU 100579
AU 100579

N 100579
AU 100579

MINY 100579

1101 100579

¥9A1 Mean 3 f‘J“uﬁ’mwﬂﬁﬁﬁqwﬁa Heuristic 2 / Heuristic 3 / LWKR With Setup

Time AWA19U

Main Effects Plot (data means) for Total Flow Time

Algorithms

Rules
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MNN 4.14 uamiwaz@ammugﬁ Main Effects Plot Total Flow Time

VNN 4.14 1AAITIAZIDIAUNUYL Main Effects Plot No. of Tardy Jobs 11a@4

9 1
M3f5ouieua1 Main Y9N3 15 ng) F9A1 Reference line at 103519



M3191 4.5 MIAAINYNANEA 3 1AULTN VOILAAY Criteria

Criteria Rule Mean Interval Plot Main Eftects Plot
No. of Tardy Jobs Heuristic 2 10.2667 10.4756
LWKR 10.2667
LWKR 10.2667
With Setup Time
Total Tardiness Heuristic 2 85524.9 87664.1
Heuristic 3 85524.9
LWKR 85524.9
With Setup Time
Total Earliness MWKR 39967.9 43256.3
MWKR 40813.3
With Setup Time
EDD 41350.3
Total Flow Time Heuristic 2 100579 103519
Heuristic 3 100579
LWKR 100579

With Setup Time
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FBEM39AMI19MSHER (Algorithms)
14) (Rules)
Active(1) Non-Delay(2)
1 EDD EDD
2 LWKR LWKR
3 MWKR MWKR
4 MOPNR MOPNR
5 SMT SMT
6 SPT SPT
7 STPT STPT
8 LWKR With Setup Time LWKR With Setup Time
9 MWKR With Setup Time MWKR With Setup Time
10 SMT With Setup Time SMT With Setup Time
11 SPT With Setup Time SPT With Setup Time
12 STPT With Setup Time STPT With Setup Time
13 Heuristic 1 Heuristic 1
14 Heuristic 2 Heuristic 2
15 Heuristic 3 Heuristic 3
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d' Yo o 1 dy v Aa A d‘ [
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54 WanINARLY
HANMINABBIN IADINMTIAMTNMITHANAINNYUAZITNMTIANITINTHAA LY

2
A9 ANTaLAAIIIURNAITANE (Measures of Performance) o #aa1s19ee il

M3 5.2 LAAIHANITIANITWMINAAMNINITNT Active iagng EDD

PRI (Measures of Performance)
Data | Total Flow Total Total No. of Total
Algorithms | Rules Makespan
base Time Earlines | Tardiness Tardy Lateness
S Job

1 1 1 12,037 12,291 11,474 29,881 6 18,407
1 1 2 13,378 9,992 19,964 31,118 6 11,154
1 1 3 13,378 9,992 19,964 31,118 6 11,154
1 1 4 132,670 32,182 95,731 67,721 5 -28,010
1 1 5 164,685 31,582 70,967 85,172 11 14,205




M519N 5.2 (A9)
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ArIana
Data | (Measures of
Algorithms | Rules 31,582 70,967 85,172 11 14,205
base Performanc
e)
Total Flow Total Total No. of Total
Makespan
Time Earlines | Tardiness Tardy Lateness
S Job
1 1 8 146,262 28,936 55,209 107,271 12 52,062
1 1 9 102,436 25,424 44,959 92,841 10 47,882
1 1 10 141,880 25,424 23,592 141,878 12 118,286
1 1 11 144,043 29915 19,101 149,630 12 130,529
1 1 12 144,480 26,371 25,190 114,860 15 89,670
1 1 13 117,766 25,540 18,487 104,183 14 85,696
1 1 14 117,766 25,540 18,487 104,183 14 85,696
1 1 15 104,324 20,667 11,227 117,437 21 106,210
M15199 5.3 LAAINANITIANITIAITHAAMINITANT Active iagny LWKR
TR0 (Measures of Performance)
Data
Agorithms | Rules Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 2 1 12,567 12,291 11,474 30,411 6 18,937
1 2 2 14,028 9,992 19,964 31,768 6 11,804
1 2 3 14,028 9,992 19,964 31,768 6 11,804
1 2 4 100,200 32,182 105,084 44,604 4 -60,480
1 2 5 131,567 31,582 86,892 67,979 9 -18,913




M519N 5.3 (A19)
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Data A IANa (Measures of Performance)
Agorithms | Rules
base
Total Total Total No. of Total
Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 2 8 134,120 28,936 60,336 100,256 11 39,920
1 2 9 93,658 25,424 48,729 87,833 10 39,104
1 2 10 135,500 25,424 23,592 135,498 12 111,906
1 2 11 135,971 29,915 19,101 141,558 12 122,457
1 2 12 151,034 26,371 24,663 120,887 14 96,224
1 2 13 121,376 25,540 19,260 108,566 13 89,306
1 2 14 121,376 25,540 19,260 108,566 13 89,306
1 2 15 104,131 20,667 16,148 122,165 17 106,017
M519N 5.4 LAAINANTIANITNAITHAAMINITAT Active 1azny MWKR
TRRLAL (Measures of Performance)
Data
Algorithms | Rules Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 3 1 12,037 12,291 11,474 29,881 6 18,407
1 3 2 16,164 9,992 20,325 34,265 6 13,940
1 3 3 16,164 9,992 20,325 34,265 6 13,940
1 3 4 140,556 32,182 95,731 75,607 5 20,124
1 3 5 181,497 31,582 76,225 107,242 12 31,017
1 3 8 161,498 28,936 53,164 120,462 12 67,298
1 3 9 118,900 25,424 46,064 110,410 10 64,346
1 3 10 162,131 25,424 23,592 162,129 12 138,537
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AIaMa (Measures of Performance)

Algorithms | Rules Data Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 3 11 155,631 29,915 19,101 161,218 12 142,117
1 3 12 173,150 26,371 14,071 132,411 17 118,340
1 3 13 141,526 25,540 5,105 114,561 17 109,456
1 3 14 141,526 25,540 5,105 114,561 17 109,456
1 3 15 115,907 20,667 3,758 121,551 22 117,793
9’]131\1‘?'1 5.5 LEAAINANITIANITNNTHAANINITNG Active iagng) MOPNR
A3IANa (Measures of Performance)
Data
Algorithms | Rules Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 4 1 12,037 12,291 11,474 29,881 6 18,407
1 4 2 13,378 9,992 19,964 31,118 6 11,154
1 4 3 13,378 9,992 19,964 31,118 6 11,154
1 4 4 140,556 32,182 95,731 75,607 5 -20,124
1 4 5 164,714 31,582 77,465 91,699 10 14,234
1 4 6 164,714 31,582 77,465 91,699 10 14,234
1 4 7 169,004 29,792 90,217 135,201 12 44,984
1 4 8 139,088 28,936 59,752 104,640 11 44,888
1 4 9 99,757 25,424 44,959 90,162 10 45,203
1 4 10 139,262 25,424 23,592 139,260 12 115,668
1 4 11 146,147 29,915 19,101 151,734 12 132,633




M3190 5.5 (A9)
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AIaMa (Measures of Performance)

Algorithms | Rules Pata Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 4 14 120,065 25,540 18,487 106,482 14 87,995
1 4 15 104,324 20,667 11,227 117,437 21 106,210
ﬂ]‘iN‘?'l 5.6 LLEAAINANITIANITNMITHANAINITNG Active uagng SMT
1 5 1 12,567 12,291 11,474 30,411 6 18,937
1 5 2 14,028 9,992 19,964 31,768 6 11,804
1 5 3 14,028 9,992 19,964 31,768 6 11,804
1 5 4 100,200 32,182 105,084 44,604 4 -60,480
1 5 5 131,567 31,582 86,892 67,979 9 -18,913
1 5 6 131,567 31,582 86,892 67,979 9 -18,913
1 5 7 143,632 29,792 95,395 115,007 11 19,612
1 5 8 134,120 28,936 60,336 100,256 11 39,920
1 5 9 93,658 25,424 48,729 87,833 10 39,104
1 5 10 135,500 25,424 23,592 135,498 12 111,906
1 5 11 135,971 29,915 19,101 141,558 12 122,457
1 5 12 151,034 26,371 24,663 120,887 14 96,224
1 5 13 121,376 25,540 19,260 108,566 13 89,306
1 5 14 121,376 25,540 19,260 108,566 13 89,306
1 5 15 104,131 20,667 16,148 122,165 17 106,017




M99 5.7 LAAIHANIITAAITNNMIHAAMNINITNT Active azng) SPT
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v U

33IANA (Measures of Performance)

Algorith Data Total Total Total No. of Total
Rules Makespa
ms base Flow Earlines | Tardines Tardy Lateness
Time " s s Job
1 6 1 12,567 12,291 11,474 30,411 6 18,937
1 6 2 14,028 9,992 19,964 31,768 6 11,804
1 6 3 14,028 9,992 19,964 31,768 6 11,804
1 6 4 100,200 32,182 105,084 44,604 4 -60,480
1 6 5 131,567 31,582 86,892 67,979 9 -18,913
1 6 6 131,567 31,582 86,892 67,979 9 -18,913
1 6 7 143,632 29,792 95,395 115,007 11 19,612
1 6 8 134,120 28,936 60,336 100,256 11 39,920
1 6 9 93,658 25,424 48,729 87,833 10 39,104
1 6 10 135,500 25,424 23,592 135,498 12 111,906
1 6 11 135,971 29,915 19,101 141,558 12 122,457
1 6 12 151,034 26,371 24,663 120,887 14 96,224
1 6 13 121,376 25,540 19,260 108,566 13 89,306
1 6 14 121,376 25,540 19,260 108,566 13 89,306
1 6 15 104,131 20,667 16,148 122,165 17 106,017




M3197 5.8 LAAINANITIANITNNINAAAINITNT Active 1Az STPT
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IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 7 1 12,567 12,291 11,474 30,411 6 18,937
1 7 2 14,028 9,992 19,964 31,768 6 11,804
1 7 3 14,028 9,992 19,964 31,768 6 11,804
1 7 4 100,200 32,182 105,084 44,604 4 -60,480
1 7 5 131,567 31,582 86,892 67,979 9 -18,913
1 7 6 131,567 31,582 86,892 67,979 9 -18,913
1 7 7 143,632 29,792 95,395 115,007 11 19,612
1 7 8 134,120 28,936 60,336 100,256 11 39,920
1 7 9 93,658 25,424 48,729 87,833 10 39,104
1 7 10 135,500 25,424 23,592 135,498 12 111,906
1 7 11 135,971 29,915 19,101 141,558 12 122,457
1 7 12 151,034 26,371 24,663 120,887 14 96,224
1 7 13 121,376 25,540 19,260 108,566 13 89,306
1 7 14 121,376 25,540 19,260 108,566 13 89,306
1 7 15 104,131 20,667 16,148 122,165 17 106,017




M3199 5.9 HAAINANTIANITNNIHAAMINITNS Active 11aNg) LWKR With Setup Time
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v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 8 1 12,567 12,291 11,474 30,411 6 18,937
1 8 2 14,028 9,992 19,964 31,768 6 11,804
1 8 3 14,028 9,992 19,964 31,768 6 11,804
1 8 4 100,200 32,182 105,084 44,604 4 -60,480
1 8 5 131,567 31,582 86,892 67,979 9 -18,913
1 8 6 131,567 31,582 86,892 67,979 9 -18,913
1 8 7 143,632 29,792 95,395 115,007 11 19,612
1 8 8 134,120 28,936 60,336 100,256 11 39,920
1 8 9 93,658 25,424 48,729 87,833 10 39,104
1 8 10 135,500 25,424 23,592 135,498 12 111,906
1 8 11 135,971 29,915 19,101 141,558 12 122,457
1 8 12 151,034 26,371 24,663 120,887 14 96,224
1 8 13 121,376 25,540 19,260 108,566 13 89,306
1 8 14 121,376 25,540 19,260 108,566 13 89,306
1 8 15 104,131 20,667 16,148 122,165 17 106,017
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M3199 5.10 LAAINANITIANITNIHAANINITNG Active 11aZN) MWKR With Setup Time

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 9 1 12,037 12,291 11,474 29,881 6 18,407
1 9 2 16,164 9,992 20,325 34,265 6 13,940
1 9 3 16,164 9,992 20,325 34,265 6 13,940
1 9 4 140,556 32,182 95,731 75,607 5 -20,124
1 9 5 181,497 31,582 76,225 107,242 12 31,017
1 9 6 181,497 31,582 76,225 107,242 12 31,017
1 9 7 200,155 29,792 89,178 165,313 12 76,135
1 9 8 161,498 28,936 53,164 120,462 12 67,298
1 9 9 118,900 25,424 46,064 110,410 10 64,346
1 9 10 162,131 25,424 23,592 162,129 12 138,537
1 9 11 155,631 29,915 19,101 161,218 12 142,117
1 9 12 173,150 26,371 14,071 132,411 17 118,340
1 9 13 141,526 25,540 5,105 114,561 17 109,456
1 9 14 141,526 25,540 5,105 114,561 17 109,456
1 9 15 115,907 20,667 3,758 121,551 22 117,793




M99 5.11 LAAINANIIANITNNINAAAINITNT Active 1Az SMT With Setup Time
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v

IANa (Measures of Performance)

Algorithms | Rules S Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 10 1 12,567 12,291 11,474 30,411 6 18,937
1 10 2 14,028 9,992 19,964 31,768 6 11,804
1 10 3 14,028 9,992 19,964 31,768 6 11,804
1 10 4 100,200 32,182 105,084 44,604 4 -60,480
1 10 5 131,567 31,582 86,892 67,979 9 -18,913
1 10 6 131,567 31,582 86,892 67,979 9 -18,913
1 10 7 143,632 29,792 95,395 115,007 11 19,612
1 10 8 134,120 28,936 60,336 100,256 11 39,920
1 10 9 93,658 25,424 48,729 87,833 10 39,104
1 10 10 135,500 25,424 23,592 135,498 12 111,906
1 10 11 135,971 29,915 19,101 141,558 12 122,457
1 10 12 151,034 26,371 24,663 120,887 14 96,224
1 10 13 121,376 25,540 19,260 108,566 13 89,306
1 10 14 121,376 25,540 19,260 108,566 13 89,306
1 10 15 104,131 20,667 16,148 122,165 17 106,017




M99 5.12 HAAINANITIANITNNIHAAAINITNS Active 1Az SPT With Setup Time
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v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 11 1 12,567 12,291 11,474 30,411 6 18,937
1 11 2 14,028 9,992 19,964 31,768 6 11,804
1 11 3 14,028 9,992 19,964 31,768 6 11,804
1 11 4 100,200 32,182 105,084 44,604 4 -60,480
1 11 5 131,567 31,582 86,892 67,979 9 -18,913
1 11 6 131,567 31,582 86,892 67,979 9 -18,913
1 11 7 143,632 29,792 95,395 115,007 11 19,612
1 11 8 134,120 28,936 60,336 100,256 11 39,920
1 11 9 93,658 25,424 48,729 87,833 10 39,104
1 11 10 135,500 25,424 23,592 135,498 12 111,906
1 11 11 135,971 29,915 19,101 141,558 12 122,457
1 11 12 151,034 26,371 24,663 120,887 14 96,224
1 11 13 121,376 25,540 19,260 108,566 13 89,306
1 11 14 121,376 25,540 19,260 108,566 13 89,306
1 11 15 104,131 20,667 16,148 122,165 17 106,017




M3197 5.13 HAAINANITIANITNNIHAANINITNT Active 11azng STPT With Setup Time
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IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 12 1 12,567 12,291 11,474 30,411 6 18,937
1 12 2 14,028 9,992 19,964 31,768 6 11,804
1 12 3 14,028 9,992 19,964 31,768 6 11,804
1 12 4 100,200 32,182 105,084 44,604 4 -60,480
1 12 5 131,567 31,582 86,892 67,979 9 -18,913
1 12 6 131,567 31,582 86,892 67,979 9 -18,913
1 12 7 143,632 29,792 95,395 115,007 11 19,612
1 12 8 134,120 28,936 60,336 100,256 11 39,920
1 12 9 93,658 25,424 48,729 87,833 10 39,104
1 12 10 135,500 25,424 23,592 135,498 12 111,906
1 12 11 135,971 29,915 19,101 141,558 12 122,457
1 12 12 151,034 26,371 24,663 120,887 14 96,224
1 12 13 121,376 25,540 19,260 108,566 13 89,306
1 12 14 121,376 25,540 19,260 108,566 13 89,306
1 12 15 104,131 20,667 16,148 122,165 17 106,017




M3197 5.14 LAAINANITIANITNIHAANINITNT Active 1Az N Heuristic 1

66

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 13 1 12,037 12,291 11,474 29,881 6 18,407
1 13 2 13,378 9,992 19,964 31,118 6 11,154
1 13 3 13,378 9,992 19,964 31,118 6 11,154
1 13 4 140,556 32,182 95,731 75,607 5 -20,124
1 13 5 164,714 31,582 77,465 91,699 10 14,234
1 13 6 164,714 31,582 77,465 91,699 10 14,234
1 13 7 169,004 29,792 90,217 135,201 12 44,984
1 13 8 139,088 28,936 59,752 104,640 11 44,888
1 13 9 99,757 25,424 44,959 90,162 10 45,203
1 13 10 139,262 25,424 23,592 139,260 12 115,668
1 13 11 146,147 29,915 19,101 151,734 12 132,633
1 13 12 144,480 26,371 25,190 114,860 15 89,670
1 13 13 120,065 25,540 18,487 106,482 14 87,995
1 13 14 120,065 25,540 18,487 106,482 14 87,995
1 13 15 104,324 20,667 11,227 117,437 21 106,210




M99 5.15 LAAINANITIANITNNINAAANINITNT Active 1tazng Heuristic 2
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v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 14 1 12,037 12,291 11,474 29,881 6 18,407
1 14 2 13,378 9,992 19,964 31,118 6 11,154
1 14 3 13,378 9,992 19,964 31,118 6 11,154
1 14 4 100,200 32,182 105,084 44,604 4 -60,480
1 14 5 117,924 31,582 91,937 59,381 9 -32,556
1 14 6 117,924 31,582 91,937 59,381 9 -32,556
1 14 7 135,948 29,792 95,395 107,323 11 11,928
1 14 8 132,732 28,936 55,885 94,417 11 38,532
1 14 9 89,137 25,424 45,247 79,830 10 34,583
1 14 10 122,505 25,424 23,592 122,503 12 98,911
1 14 11 129,285 29,915 19,101 134,872 12 115,771
1 14 12 133,776 26,371 29,864 108,830 13 78,966
1 14 13 110,468 25,540 19,212 97,610 13 78,398
1 14 14 110,468 25,540 19,212 97,610 13 78,398
1 14 15 94,476 20,667 13,848 110,210 18 96,362




M3199 5.16 LAAINANITIANITNIHAANIWITNS Active 11a2 N Heuristic 3
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v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
1 15 1 12,037 12,291 11,474 29,881 6 18,407
1 15 2 13,378 9,992 19,964 31,118 6 11,154
1 15 3 13,378 9,992 19,964 31,118 6 11,154
1 15 4 103,264 32,182 102,020 44,604 4 -57,416
1 15 5 126,748 31,582 83,113 59,381 9 -23,732
1 15 6 126,748 31,582 83,113 59,381 9 -23,732
1 15 7 136,516 29,792 95,395 107,891 11 12,496
1 15 8 133,358 28,936 55,826 94,984 11 39,158
1 15 9 89,992 25,424 44,959 80,397 10 35,438
1 15 10 125,503 25,424 23,592 125,501 12 101,909
1 15 11 129,344 29,915 19,101 134,931 12 115,830
1 15 12 137,704 26,371 25,190 108,084 15 82,894
1 15 13 111,854 25,540 18,487 98,271 14 79,784
1 15 14 111,854 25,540 18,487 98,271 14 79,784
1 15 15 91,550 20,667 11,227 104,663 21 93,436




M99 5.17 HAAINANITIANITNNIHAAANIWITNST Non-Delay 11azng EDD
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v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 1 1 12,037 12,291 11,474 29,881 6 18,407
2 1 2 13,378 9,992 19,964 31,118 6 11,154
2 1 3 13,378 9,992 19,964 31,118 6 11,154
2 1 4 111,848 32,182 104,295 55,463 4 -48,832
2 1 5 146,842 31,582 86,289 82,651 10 -3,638
2 1 6 146,842 31,582 86,289 82,651 10 -3,638
2 1 7 152,637 29,792 95,145 123,762 11 28,617
2 1 8 137,870 28,936 55,209 98,879 12 43,670
2 1 9 92,782 25,424 46,545 84,773 10 38,228
2 1 10 134,908 25,424 23,592 134,906 12 111,314
2 1 11 141,761 29,915 19,101 147,348 12 128,247
2 1 12 133,788 26,371 28,904 107,882 14 78,978
2 1 13 111,854 25,540 18,487 98,271 14 79,784
2 1 14 111,854 25,540 18,487 98,271 14 79,784
2 1 15 92,841 20,667 11,227 105,954 21 94,727




M3197 5.18 LAAINANITIANITNINAAAIWITNS Non-Delay 11azng LWKR
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IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 2 1 12,037 12,291 11,474 29,881 6 18,407
2 2 2 13,378 9,992 19,964 31,118 6 11,154
2 2 3 13,378 9,992 19,964 31,118 6 11,154
2 2 4 111,059 32,182 105,084 55,463 4 -49,621
2 2 5 130,065 31,582 91,937 71,522 9 -20,415
2 2 6 130,065 31,582 91,937 71,522 9 -20,415
2 2 7 150,697 29,792 95,145 121,822 11 26,677
2 2 8 128,843 28,936 59,811 94,454 11 34,643
2 2 9 88,456 25,424 46,545 80,447 10 33,902
2 2 10 122,505 25,424 23,592 122,503 12 98,911
2 2 11 129,285 29,915 19,101 134,872 12 115,771
2 2 12 132,171 26,371 28,904 106,265 14 77,361
2 2 13 110,468 25,540 19,212 97,610 13 78,398
2 2 14 110,468 25,540 19,212 97,610 13 78,398
2 2 15 89,735 20,667 13,075 104,696 19 91,621




M3197 5.19 HAAINANITIANITNNINAAAINITNST Non-Delay 1tazng MWKR

71

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 3 1 12,037 12,291 11,474 29,881 6 18,407
2 3 2 13,378 9,992 19,964 31,118 6 11,154
2 3 3 13,378 9,992 19,964 31,118 6 11,154
2 3 4 111,848 32,182 104,295 55,463 4 -48,832
2 3 5 147,292 31,582 86,289 83,101 10 -3,188
2 3 6 147,292 31,582 86,289 83,101 10 -3,188
2 3 7 160,399 29,792 94,356 130,735 11 36,379
2 3 8 146,887 28,936 53,164 105,851 12 52,687
2 3 9 101,094 25,424 46,064 92,604 10 46,540
2 3 10 142,203 25,424 23,592 142,201 12 118,609
2 3 11 155,631 29,915 19,101 161,218 12 142,117
2 3 12 138,250 26,371 26,168 109,608 14 83,440
2 3 13 111,893 25,540 18,448 98,271 14 79,823
2 3 14 111,893 25,540 18,448 98,271 14 79,823
2 3 15 94,122 20,667 11,978 107,986 20 96,008




M3197 5.20 LAAINANITIANITNINAAAINITNT Non-Delay 1tazng MOPNR
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IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 4 1 12,037 12,291 11,474 29,881 6 18,407
2 4 2 13,378 9,992 19,964 31,118 6 11,154
2 4 3 13,378 9,992 19,964 31,118 6 11,154
2 4 4 111,848 32,182 104,295 55,463 4 -48,832
2 4 5 147,292 31,582 86,289 83,101 10 -3,188
2 4 6 147,292 31,582 86,289 83,101 10 -3,188
2 4 7 151,293 29,792 95,145 122,418 11 27,273
2 4 8 129,469 28,936 59,752 95,021 11 35,269
2 4 9 89,023 25,424 46,545 81,014 10 34,469
2 4 10 125,503 25,424 23,592 125,501 12 101,909
2 4 11 135,484 29,915 19,101 141,071 12 121,970
2 4 12 133,788 26,371 28,904 107,882 14 78,978
2 4 13 111,854 25,540 18,487 98,271 14 79,784
2 4 14 111,854 25,540 18,487 98,271 14 79,784
2 4 15 92,841 20,667 11,227 105,954 21 94,727




M99 5.21 LAAINANTIANITINNINAAAINITNST Non-Delay 1tazng SMT

73

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 5 1 12,037 12,291 11,474 29,881 6 18,407
2 5 2 13,378 9,992 19,964 31,118 6 11,154
2 5 3 13,378 9,992 19,964 31,118 6 11,154
2 5 4 111,059 32,182 105,084 55,463 4 -49,621
2 5 5 130,065 31,582 91,937 71,522 9 -20,415
2 5 6 130,065 31,582 91,937 71,522 9 -20,415
2 5 7 150,697 29,792 95,145 121,822 11 26,677
2 5 8 128,843 28,936 59,811 94,454 11 34,643
2 5 9 88,456 25,424 46,545 80,447 10 33,902
2 5 10 122,505 25,424 23,592 122,503 12 98,911
2 5 11 129,285 29,915 19,101 134,872 12 115,771
2 5 12 132,171 26,371 28,904 106,265 14 77,361
2 5 13 110,468 25,540 19,212 97,610 13 78,398
2 5 14 110,468 25,540 19,212 97,610 13 78,398
2 5 15 89,735 20,667 13,075 104,696 19 91,621




M3197 5.22 HAAINANITIANITNNIINAAAINITNS Non-Delay ttazng SPT
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IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 6 1 12,037 12,291 11,474 29,881 6 18,407
2 6 2 13,378 9,992 19,964 31,118 6 11,154
2 6 3 13,378 9,992 19,964 31,118 6 11,154
2 6 4 111,059 32,182 105,084 55,463 4 -49,621
2 6 5 130,065 31,582 91,937 71,522 9 -20,415
2 6 6 130,065 31,582 91,937 71,522 9 -20,415
2 6 7 150,697 29,792 95,145 121,822 11 26,677
2 6 8 128,843 28,936 59,811 94,454 11 34,643
2 6 9 88,456 25,424 46,545 80,447 10 33,902
2 6 10 122,505 25,424 23,592 122,503 12 98,911
2 6 11 129,285 29,915 19,101 134,872 12 115,771
2 6 12 132,171 26,371 28,904 106,265 14 77,361
2 6 13 110,468 25,540 19,212 97,610 13 78,398
2 6 14 110,468 25,540 19,212 97,610 13 78,398
2 6 15 89,735 20,667 13,075 104,696 19 91,621




M3199 5.23 HAAINANITIANITNINAAAIWITNS Non-Delay 11azng STPT
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IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 7 1 12,037 12,291 11,474 29,881 6 18,407
2 7 2 13,378 9,992 19,964 31,118 6 11,154
2 7 3 13,378 9,992 19,964 31,118 6 11,154
2 7 4 111,059 32,182 105,084 55,463 4 -49,621
2 7 5 130,065 31,582 91,937 71,522 9 -20,415
2 7 6 130,065 31,582 91,937 71,522 9 -20,415
2 7 7 150,697 29,792 95,145 121,822 11 26,677
2 7 8 128,843 28,936 59,811 94,454 11 34,643
2 7 9 88,456 25,424 46,545 80,447 10 33,902
2 7 10 122,505 25,424 23,592 122,503 12 98,911
2 7 11 129,285 29,915 19,101 134,872 12 115,771
2 7 12 132,171 26,371 28,904 106,265 14 77,361
2 7 13 110,468 25,540 19,212 97,610 13 78,398
2 7 14 110,468 25,540 19,212 97,610 13 78,398
2 7 15 89,735 20,667 13,075 104,696 19 91,621
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M19199 5.24 HAAIWANTIANITNNITHAAAINITNITNon-Delay Hazng LWKR With Setup Time

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 8 1 12,037 12,291 11,474 29,881 6 18,407
2 8 2 13,378 9,992 19,964 31,118 6 11,154
2 8 3 13,378 9,992 19,964 31,118 6 11,154
2 8 4 111,059 32,182 105,084 55,463 4 -49,621
2 8 5 130,065 31,582 91,937 71,522 9 -20,415
2 8 6 130,065 31,582 91,937 71,522 9 -20,415
2 8 7 150,697 29,792 95,145 121,822 11 26,677
2 8 8 128,843 28,936 59,811 94,454 11 34,643
2 8 9 88,456 25,424 46,545 80,447 10 33,902
2 8 10 122,505 25,424 23,592 122,503 12 98,911
2 8 11 129,285 29,915 19,101 134,872 12 115,771
2 8 12 132,171 26,371 28,904 106,265 14 77,361
2 8 13 110,468 25,540 19,212 97,610 13 78,398
2 8 14 110,468 25,540 19,212 97,610 13 78,398
2 8 15 89,735 20,667 13,075 104,696 19 91,621
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M19199 5.25 HAAINANTIANITNNITHAAAINITNIT Non-Delay Hazng MWKR With SetupTime

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 9 1 12,037 12,291 11,474 29,881 6 18,407
2 9 2 13,378 9,992 19,964 31,118 6 11,154
2 9 3 13,378 9,992 19,964 31,118 6 11,154
2 9 4 111,848 32,182 104,295 55,463 4 -48,832
2 9 5 147,292 31,582 86,289 83,101 10 -3,188
2 9 6 147,292 31,582 86,289 83,101 10 -3,188
2 9 7 160,399 29,792 94,356 130,735 11 36,379
2 9 8 146,887 28,936 53,164 105,851 12 52,687
2 9 9 101,094 25,424 46,064 92,604 10 46,540
2 9 10 142,203 25,424 23,592 142,201 12 118,609
2 9 11 155,631 29,915 19,101 161,218 12 142,117
2 9 12 138,250 26,371 26,168 109,608 14 83,440
2 9 13 111,893 25,540 18,448 98,271 14 79,823
2 9 14 111,893 25,540 18,448 98,271 14 79,823
2 9 15 94,122 20,667 11,978 107,986 20 96,008
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M19199 5.26 HAAIWANTIANITNNITHAAAINITNIT Non-Delay azng SMT With Setup Time

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 10 1 12,037 12,291 11,474 29,881 6 18,407
2 10 2 13,378 9,992 19,964 31,118 6 11,154
2 10 3 13,378 9,992 19,964 31,118 6 11,154
2 10 4 111,059 32,182 105,084 55,463 4 -49,621
2 10 5 130,065 31,582 91,937 71,522 9 -20,415
2 10 6 130,065 31,582 91,937 71,522 9 -20,415
2 10 7 150,697 29,792 95,145 121,822 11 26,677
2 10 8 128,843 28,936 59,811 94,454 11 34,643
2 10 9 88,456 25,424 46,545 80,447 10 33,902
2 10 10 122,505 25,424 23,592 122,503 12 98,911
2 10 11 129,285 29,915 19,101 134,872 12 115,771
2 10 12 132,171 26,371 28,904 106,265 14 77,361
2 10 13 110,468 25,540 19,212 97,610 13 78,398
2 10 14 110,468 25,540 19,212 97,610 13 78,398
2 10 15 89,735 20,667 13,075 104,696 19 91,621
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M19199 5.27 HAAINANTIANTNNITHAAAINITNIT Non-Delay Hazng SPT With Setup Time

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 11 1 12,037 12,291 11,474 29,881 6 18,407
2 11 2 13,378 9,992 19,964 31,118 6 11,154
2 11 3 13,378 9,992 19,964 31,118 6 11,154
2 11 4 111,059 32,182 105,084 55,463 4 -49,621
2 11 5 130,065 31,582 91,937 71,522 9 -20,415
2 11 6 130,065 31,582 91,937 71,522 9 -20,415
2 11 7 150,697 29,792 95,145 121,822 11 26,677
2 11 8 128,843 28,936 59,811 94,454 11 34,643
2 11 9 88,456 25,424 46,545 80,447 10 33,902
2 11 10 122,505 25,424 23,592 122,503 12 98,911
2 11 11 129,285 29,915 19,101 134,872 12 115,771
2 11 12 132,171 26,371 28,904 106,265 14 77,361
2 11 13 110,468 25,540 19,212 97,610 13 78,398
2 11 14 110,468 25,540 19,212 97,610 13 78,398
2 11 15 89,735 20,667 13,075 104,696 19 91,621
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M19199 5.28 HAAIWANTIANITNNIHAAAINITNT Non-Delay 1azng) STPT With Setup Time

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan
Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 12 1 12,037 12,291 11,474 29,881 6 18,407
2 12 2 13,378 9,992 19,964 31,118 6 11,154
2 12 3 13,378 9,992 19,964 31,118 6 11,154
2 12 4 111,059 32,182 105,084 55,463 4 -49,621
2 12 5 130,065 31,582 91,937 71,522 9 -20,415
2 12 6 130,065 31,582 91,937 71,522 9 -20,415
2 12 7 150,697 29,792 95,145 121,822 11 26,677
2 12 8 128,843 28,936 59,811 94,454 11 34,643
2 12 9 88,456 25,424 46,545 80,447 10 33,902
2 12 10 122,505 25,424 23,592 122,503 12 98,911
2 12 11 129,285 29,915 19,101 134,872 12 115,771
2 12 12 132,171 26,371 28,904 106,265 14 77,361
2 12 13 110,468 25,540 19,212 97,610 13 78,398
2 12 14 110,468 25,540 19,212 97,610 13 78,398
2 12 15 89,735 20,667 13,075 104,696 19 91,621




M13199 5.29 LAAINANITTANITNNIHAANIWITNT Non-Delay 182 N9 Heuristic 1
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v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 13 1 12,037 12,291 11,474 29,881 6 18,407
2 13 2 13,378 9,992 19,964 31,118 6 11,154
2 13 3 13,378 9,992 19,964 31,118 6 11,154
2 13 4 111,848 32,182 104,295 55,463 4 -48,832
2 13 5 147,292 31,582 86,289 83,101 10 -3,188
2 13 6 147,292 31,582 86,289 83,101 10 -3,188
2 13 7 151,293 29,792 95,145 122,418 11 27,273
2 13 8 129,469 28,936 59,752 95,021 11 35,269
2 13 9 89,023 25,424 46,545 81,014 10 34,469
2 13 10 125,503 25,424 23,592 125,501 12 101,909
2 13 11 135,484 29,915 19,101 141,071 12 121,970
2 13 12 134,121 26,371 29,943 109,254 13 79,311
2 13 13 110,468 25,540 19,212 97,610 13 78,398
2 13 14 110,468 25,540 19,212 97,610 13 78,398
2 13 15 91,721 20,667 13,075 106,682 19 93,607




M13199 5.30 LLAAINANITIANITNNINAAAINITAS Non-Delay tiagng) Heuristic 2

82

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 14 1 12,037 12,291 11,474 29,881 6 18,407
2 14 2 13,378 9,992 19,964 31,118 6 11,154
2 14 3 13,378 9,992 19,964 31,118 6 11,154
2 14 4 111,848 32,182 104,295 55,463 4 -48,832
2 14 5 130,065 31,582 91,937 71,522 9 -20,415
2 14 6 130,065 31,582 91,937 71,522 9 -20,415
2 14 7 151,293 29,792 95,145 122,418 11 27,273
2 14 8 129,469 28,936 59,752 95,021 11 35,269
2 14 9 89,023 25,424 46,545 81,014 10 34,469
2 14 10 125,503 25,424 23,592 125,501 12 101,909
2 14 11 135,484 29,915 19,101 141,071 12 121,970
2 14 12 134,121 26,371 29,943 109,254 13 79,311
2 14 13 110,468 25,540 19,212 97,610 13 78,398
2 14 14 110,468 25,540 19,212 97,610 13 78,398
2 14 15 91,721 20,667 13,075 106,682 19 93,607




M3197 5.31 UAAINANITIANITNNINAANINITNS Non-Delay tiagng Heuristic 3

&3

v

IANa (Measures of Performance)

Algorithms | Rules o Total Total Total No. of Total
base Makespan

Flow Time Earliness | Tardiness | Tardy Job | Lateness
2 15 1 12,037 12,291 11,474 29,881 6 18,407
2 15 2 13,378 9,992 19,964 31,118 6 11,154
2 15 3 13,378 9,992 19,964 31,118 6 11,154
2 15 4 111,848 32,182 104,295 55,463 4 -48,832
2 15 5 130,065 31,582 91,937 71,522 9 -20,415
2 15 6 130,065 31,582 91,937 71,522 9 -20,415
2 15 7 151,293 29,792 95,145 122,418 11 27,273
2 15 8 133,358 28,936 55,826 94,984 11 39,158
2 15 9 89,023 25,424 46,545 81,014 10 34,469
2 15 10 125,503 25,424 23,592 125,501 12 101,909
2 15 11 129,344 29,915 19,101 134,931 12 115,830
2 15 12 132,837 26,371 28,904 106,931 14 78,027
2 15 13 111,854 25,540 18,487 98,271 14 79,784
2 15 14 111,854 25,540 18,487 98,271 14 79,784
2 15 15 91,455 20,667 11,227 104,568 21 93,341
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33ANA (Measures of Performance)

Total Total Total No. of Total
Makespan

Flow Time Earliness Tardiness Tardy Job Lateness
3NHuNIAN 381,119 106,809 829,441 73,680 3 -755,761
4 NHENIAY 282,457 103,343 722,655 66,232 2 -656,423
6 NHBNIAY 311,067 101,959 740,078 71,225 4 -668,853
7N NN 296,731 98,634 713,854 72,005 5 -641,849
8 WHHNIAY 246,317 45,564 698,515 372 1 -698,143
9 NHENIAY 238,259 44,376 602,521 0 0 -602,521
10 WEENIAY 242,099 43,181 622,981 0 0 -622,981
11 WA 232,086 41,872 615,714 0 0 -615,714
17 WEHNAY 113,387 32,093 588,973 0 0 -588,973
18 WEHNIAY 189,079 30,232 780,041 0 0 -780,041
20 NHNIAY 183,967 30,232 746,489 216 1 746,273
21 NYENIAY 173,557 29,029 697,343 0 0 -697,343
22 NYENIAY 149,872 27,792 645,128 0 0 -645,128
23 NYENIAY 127,254 25,636 664,926 0 0 -664,926
24 NYENIAY 114,782 24,723 621,898 0 0 -621,898
25 NYENIAY 101,310 23,311 436,710 0 0 436,710
27 NYHNIAY 91,808 21,834 355,972 0 0 -355,972
28 NHNIAY 82,528 20,369 339,332 0 0 -339,332
29 NHHNIAY 74,670 18,931 319,830 0 0 -319,830
30 WHHNIAY 47,099 15,068 312,841 0 0 -312,841
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33ANA (Measures of Performance)

Total Total Total No. of Total
Makespan

Flow Time Earliness Tardiness Tardy Job Lateness
2 ﬁqmﬂu 45,382 14,473 291,518 0 0 -291,518
4 ﬁqmﬂu 39,447 13,565 259,893 0 0 -259,893
5 ﬁqmﬂu 204,595 28,359 904,685 0 0 -904,685
6 ﬁqmﬂu 187,515 26,845 893,925 0 0 -893,925
7 ﬁqmﬂu 183,232 22,767 876,608 0 0 -876,608
8 ﬁqmﬂu 170,961 21,327 795,279 0 0 -795,279
9 ﬁqmﬂu 150,493 19,887 763,907 0 0 -763,907
11 ﬁquwu 147,847 18,447 767,993 0 0 -767,993
12 ﬁqmﬂu 131,314 16,736 725,486 0 0 -725,486
13 ﬁqmﬂu 117,069 15,788 677,511 0 0 -677,511
14 ﬁqmﬂu 92,055 17,604 622,905 0 0 -622,905
15 ﬂqmﬂu 110,360 29,240 674,140 0 0 -674,140
16 ﬂqmﬂu 102,969 27,800 620,031 0 0 -620,031
18 ﬂqmﬂu 102,090 26,360 611,850 0 0 -611,850
19 ﬂqmﬂu 91,144 24,920 564,056 0 0 -564,056
20 ﬂqmﬂu 80,352 23,480 540,288 0 0 -540,288
21 ﬁqmﬂu 59,221 20,600 534,059 0 0 -534,059
22 ﬁqmﬂu 53,891 19,160 451,549 0 0 -451,549
23 ﬁqmﬂu 51,667 17,720 439,373 0 0 -439,373
25 ﬁqmﬂu 79,297 24,427 500,303 0 0 -500,303
26 ﬁqmﬂu 74,598 22,987 460,362 0 0 -460,362
27 ﬁqmﬂu 58,931 18,667 446,509 0 0 -446,509




91

@ a a A R ' A

MNHANIIAAITIIMIHAR3 9109 Tssnuidunsaidne Tusrudeunguniay-
a v g Y 9 < Y1 o o A g Ay .
Hguou Asdeyatnedu azmuld drfanamilu “arsmvesaiuiiaidn (Total Tardiness)”
1ag “$1UIUNUAIH (No. of Tardy Job)” 9AAAIIUNING 0 WurNrwA1uN Harinisda

4 Y v Y A 1 " 9 qaj
vounuai ldnugndinzanauios q auilymimsdaenauardiunualy (@wiso
1 1 @ {

ud lvflgmmsdawevsuarin v Issnundunsaidne’ld) Tasaunsoudauua Ty

4
myaaasveslymimsdwweuaiuaii lagensvae i

ns1vluan i lian1sanaivad "1Ia15INVD I HNA1F (Total

Tardiness)"

80,000

70000 (X _ee
¥

60,000

50,000

30,000

\
40,000 \
\
\

20,000

10,000 h
0 T T T eTeTre @ STOTOTO O TOTOTO TSSO O O OOTS S OTOTOTOTOTOTOTeT L g
@R @@ Q@ @, Dy D, D, D Dy D, D, D D D D
S O N i D DI DI S S e e S I S
%@ B STRATR P P a2 P 9T AT AT TN

MNA 6.1 Llﬁﬂ\‘llm’ﬂﬁjllﬂﬁﬁﬂﬁ\‘]ﬂ]@\i“L’Jﬁﬁ’anlJi’J\‘N”luﬁﬁ'T%W (Total Tardiness)”

nsruaaannliinnsanaive <9 IBIN a1 (No. of Tardy

. Job)”

5 .

./

A

N

1 L

0 ‘X‘c‘e.:.J\:‘:‘:‘:.:.:.:‘=‘=‘c‘=‘=‘c‘:.:.:.c‘::‘:‘:.:.:.:‘=‘=‘=‘=.=.=.=

KPR - AR
CNE N R R S

MW 6.2 1aaanl 117NN TaAaIve“S1UINUEII (No. of Tardy Job)”



92

day (Y] o a wa a
6.2 dsglaminlasuninmsriwamanaaeslifldlumsifinnueis
v d‘ o [ a zﬂ' 1 v 9 =
waannmhldsunsumsdamsnumsnaaioaailygmimsdauoauadn saus
ax [V A A 9 Y 1A ova Aa o A & AR
Amsuazngmstamsumssaaimangay 9 15 §ianvesenu Tssnuidunsdidnw

¥ Vi ' VY MY Y o Y A A a
1A uaﬂ%1ﬂ%zLm"lmi”lmummimmmmmm"lml,m EJ\?ﬁ']ll'liE]LLﬂllleLLazﬁﬂﬂﬂJuW']@uG] Nninea

E4
v A

d?’ @ A =R Y o dycu 1 9
GULIﬂ‘UIiN"Iu“VIL‘ﬂuﬂiﬂ!ﬁﬂBﬂﬂ@ﬂ TﬂﬂﬁﬁJﬁﬂLLﬁﬂ\‘]LLﬂﬂ@13J$5I’JG]5’J@WING] Ulﬂﬂﬂu

F4 4
%

a o A Aa K ' A
MA13191N 6.3 LITAAIATINIY ﬂﬂlﬂﬂmuiuu@aglﬂﬂu

i Tn (i‘lﬁgmﬁwu)
Eou Ledidud | 2 naildlums | 3. yamaumnnds | 4. nlesifunyam
AnuAIUMs | IaMT1MsHER fanuanvafy fumnndne
ANV @nh) W) gAY
AUAIUT - 300 13,129,861.34 234%
Ty 17.85% 90 10,734,941.37 196%
WU 6.15% 60 10,157,380.03 251%
NHHNAY 0% 15 9,426,470.81 214%
ﬂqmﬂu 0% 15 8,756,086.37 213%
NINHIAY 0% 15 8,501,797.15 193%

) Y g ] Yy o Ao " o A A

VINATTNUVBYAUVNAU fl]$L“Viuhlﬂ’ﬂﬂ1511?JW]’J%’JQGI,HLWIﬁgﬁlfﬂgllﬂ”lﬁﬂax‘lli’f)ﬂ g 114

1 A o'/ 1 [} d' Y o (% a d‘ 1
UAQZIADY UHUNNUIYAITUI Viﬁﬂiﬂﬂ'ﬂ”lﬂlﬂI‘IJ5Llﬂi3Jﬂﬁi]ﬂ?’l”liNﬂ”ﬁNﬁmWﬂﬁﬂﬂiyﬁTﬂﬁﬁﬂ

v 9 =KX ax Y a A 9 Y S a
UDUNTHATE ‘i’JlIfN’J‘ﬁﬂWiLm&ﬂ@]ﬂﬁi]@ﬁmfﬂ\‘iﬂﬁWa@lﬂl‘l’m1$ﬁlllf’l]'lulﬂsl"]5cluﬂ1i’]JQ‘UGNTL!%?Q
Y A g AR 9y 1 F [y @ dyw 1 A a dgl @ A
ﬂUTi\‘iﬂu‘mﬂuﬂimﬁﬂkﬂlm’J %$G]fﬂﬂllﬂllﬂllla$ﬁﬂﬂiyﬂ1 (I9) 9119 ﬂlﬂﬂﬂluﬂﬂi‘i\i\ﬂuﬂ

9
< ~ a 1 @ @

Wunsaianu1dasa Tagansnudainmsanaveuaas iy (@1339) Glugﬂl,mmmﬂiml

Y
Tadeanlalil



A /2 o "y '
MNN 6.3 nsvluaasmsanasvealossuannuaim lumsaane vy

15.00%
16.00%
14.00%
12.00%
10.00%
5.00% A
6.00%
4.00%
2.00%

nlasiFudanumilumsdapuanu (%)

17.85%

6.15%

0.00% 0.00% 0.00%

0.00%

13.48. ¥i.A. ALE. n.a.

=
IAad

d‘ A 9 Y] a
MNN 6.4 NTMUTAINTAAIVDUIAIN 1 IUMTIAAITNMTHAR

300 A

250

200 A

150 1

100 7

50

300

nalFlumsiamnamssda ani)

ila. [HTER A, la. n.a.

1fau

93



[

H 1A o A ]
ﬂ1Wﬁ 6.5 ﬂ'i']V‘ll!ﬁﬂ\‘]ﬂ15ﬁﬂaﬂﬂlﬂﬂyaﬂ’lﬁuﬁl1ﬂ\‘]ﬂaﬂﬁﬂﬂlﬂ’Uﬁ'JiJ

¥ kg [-¥) ﬂ‘ ¥ =
Haﬂ1ﬂuﬂ1ﬂ3ﬂa&ﬂi}ﬂ!ﬂﬂ‘ﬂﬂ ()
~13.129.861.34
14,000,000.00
12,000,000.00 10.734.941.37 19 157 380.03
9.426.470.51
10.000.000.00 1 8.756.086.37 §501,797.15
$.000,000.00
6.000,000.00
4,000,000.00
2.000,000.00
0.00
[iR1R .. 13LE. A, .o, .f.
-
ey

d‘ s 3 Ja 9 o
HMNN 6.6 ﬂfl"]V\Illﬁﬂ\1ﬂ’lﬁﬁﬂﬁ\?SIJ@QL‘]J'O?L“]fu@]ﬁlllﬂ'lﬂ\iﬂﬁ\?@@ﬂﬂﬂ"u'lﬂ

nlesifuddudinndadesanuid (%)

300%

251%

250%

200%

150%

100%%

50%

234%

0%

.

.a. (TR A, fla. n.a.

94



A
unn 7

aslwamydIdemazdorauonus

dy dy 1 = aw 9 1 ~ ) Y
womluuniivznanideaglnanisite uazdoduonuzaie aamnsoui 1y

o A A Y
AUnTAANEIDU 1A

7.1 agilwamsIdy
av yd L @ a 4 [y '
auatetiumsdszgnald “Tidsunsumssaasemsnanioanilyninisds
19 @ A g R A aq 1% a A
WO UNIUAIH” AU 159NN UNTAANET NENABINIITNIHAZNYNITTANITNNITHAAT
A =2 o AN ¥ Y (aouva a A ' v 9
mnzaunge swduhwamsnaaesi la 11 gianues meanilymimsdaweuauaidn
o A A a dgl [ A 2 R Ao Y o dy
sazilyioua Mnaduny Tssnundlunsdidnu Tasensaagiwansive ladail
7.1.1 @31#an15nAaeInIITNITHAZNNIIIAMITNNITHAA TN TN TagaIN1sD
a31UwadmunaIN@IIaNa (Measures of Performance) 3135M3LAZNYNITIAAITNNTHAANA

d' v W A

9
Nga 3 dSuduusnae Jmsuazngmsdtamsnmsnaauuula agil lagadl
ag o A Ao I ¥ A A ~ U
7.1.1.1 nQuagdsmatamsnmananiim 1d ldansmanaani “narswiauey
lusguU (Total Flow Time)” YooNga 3 duduusn laun 3BNITIAMITNMIHAALLY Active
Taeldng Heuristic 2, 35MIIAMTNMIHAAIUY Active 181903 Heuristic 3 1az35n1599
AT INAALLY Non-Delay Tagldng LWKR With Setup Time Awd 101
an Y a Ao I ¥ a Aa ~ 9/
7.1.1.2 nQuazdsmatamsemanaani 1 laaisemswannil “uainauganie
< A (=) y o A 1w
Tuszuundnass (Makespan)” Uoshga vz 1ull 1losnmadansn lammidunuannnguay
IFMITAMNTNMIHEN
7.1.13 Aquazdinistamsemskanii i ldaaisemsnaandl <ua1siuinau
1< J o . { v o 1a @ a
1@59n0URYMUA (Total Earliness)” Hoofiga 3 suaunsn laun 35n1590a159MsKaauDLy
Active Tagldng MWKR, 35ms9ams1eamswanuuy Active Insldng MWKR With Setup

Time 1A 3TNMIINAITNMITHAAUDD Active Tng1¥ng EDD audrau



96

7.1.14 nuaziimsiamsumsnaanild ldasemsnaanil “na1simvesanu

[ Y

Ay . 9 A Y 1 ad o a .
Na1%1 (Total Tardiness)” UBINGA 3 DUAULLIN llﬂl,!,ﬂ IFNTIANITINITHNAALUY Active 18
1903 Heuristic 2, 331139AA1319MIHAALD Active Tag1dng Heuristic 3 1az35n139aa1319
MIHAALLL Non-Delay 1agl%ns LWKR With Setup Time @816
Aas [ A Ao I ¥ a aAa [ 4
7.1.1.5 nguazasnisvamsunisnaaiih i laasumssaanil “siunuauaid
(Number of Tardy Jobs)” Hoofiga 3 duauusn laun 3N IIAMITNMIHAAUDY Active 19g
1909 Heuristic 2, 33 M39aA15NMINAAULDY Active 1aaldng) LWKR 11az3501590A1519013
HAALUD Active Tag1dng LWKR With Setup Time AW 101
ax (% A A o I Y A Aa
7.1.1.6 nQuazditmsdamsemswaaiimnla lansemswdainil “na1siuaisves
9 d' [ [ 9 1 as [ a . 9
41U (Total Lateness)” Hoofiga 3 ouauusn laun 3501353an15 NMIHAAIDY Active Tagld

nf) Heuristic 2, 33M31AA15NMINAAULLY Active 1ag19Hng Heuristic 3 10235n139001519

MIHAALLL Non-Delay 181405 LWKR With Setup Time @1816D

£
~

Tasluauideil agiasandlriana <9150 UNa1% (Total Tardiness)”,
o 1 I
“§IUIUNUAIIN (Number of Tardy Jobs)” ta1g “t3213IUA18UDIIU (Total Lateness)” 1w
@ A A I R ) 1 19 1 [ 3 A
Han mmmﬂiiNmvauﬂﬁmﬁﬂywﬂizamuﬂmummimmmma16151asmmﬂ ANUUIND
I 9 A a dgl as o A A ~ Y] ~
Lﬂuuﬂ"leuuagaﬂﬂﬂummmmu ';‘ﬁﬂmmzﬂ;]ﬂmm@ninmiwawmmxawqﬂnuiiwmﬂ

o R A an o a . ¥ .
Lﬂuﬂiﬂ!ﬁﬂ‘HWﬂﬂ “IHNITIANTNNITNAALLUD Active Iﬂﬂ%ﬁﬂg Heuristic 2”

[
[=)

7.1.2 agwai lasvanmsihwanisnaaedlillglfianuesed aunsoud lavazan

4 1
=2 %

1 A a A ~ @ yw 1 o Y
e MneduniuIssaundunsaidnm1d Taonaasmuddinnie ail

S 3 4 [ 1 { ~ o ~

7.12.1 wesiFudanuard lumsdaneuaiu Iasnounsziinanisnaasan'ld

Y (a va a A = £ yao 91:: Ay =) [ 3
1A usanniiagens 17.85% Fadade laauihmuieidesnisande 5% A

S 4 " Y 1 d‘;’f Y 1w 1 o ~ Y o

osiFuaanuars lumsadavouaunduth 13iminu 12.85% uavdsainnlaviwanis
A 9 Y 1a wva Aa ' S 2 4 v 9 1 A a
naaeei Ia 11U a0 nlesidudaanuarm lumsdaweunuanasess audin

M 0 A3



97

d d
westduannuanlumsaseuay (%)

17.85

12.85

16 1

10 1

0
AN

0 T T T

SO

goanouilslye  woathninefidesns  eeandaSuilse

A 23 o "y .
NMNN 7.1 Llﬁﬂ\‘mﬁﬁ'iq‘]J‘Uﬂ\iL‘]Jf)il“l)’uGlﬂ’J"I‘JJE’I"I‘I)’”IGluﬂﬁﬁQ‘JJﬂU\ﬂu

<3 Y S I 4 T 9 1 YR
ningiazimiuldn aunsoaalesisudanuardnlumsdawenaiu1dne 17.85%
A Yo , "y A A= v &
wioansoudymmsdawenuarinuesIssnuidunsdidnm ldnue
7122 namlFlumstanistamsnan Tagneunaziimaniinaaoan a 14
A wa A v q ¥ = A 2 Yao y Yo Ay A A
Uftiaauesawunldaigeds 300 it Fudide laguthvuehdesnisanne 5% wie 15
=y 3 d' 9 [ a d' 3 Y 1w =1 1 [ d' Y o
9 gaiunamlglumsdanisiamsnaandath Amsu 285 u1a uavasnnn lduiinanis
A 9 Y (a ova a 1 ~ 9 [ a A =
naaoa 1d 114 Jiaaesmua narnldlunisdaaisansnananaios 9 auiia

1 Q = L%
WAY 15 W 9951

U



98

d‘ > ) =
namlylumsdamsiamsnan (1)

300

285

300 -

250 1

200 1

150 1

100 1

50 1

goanauliulys  searhwinehdesns  seanawiuilye

d‘ A 9 [ a
HMNN 7.2 L!ﬁﬂ\‘]Wﬁﬁ'iqﬂ‘l]’f)\‘l!,’mTﬂGlGHGluﬂﬁﬁ]ﬂ@nﬁNﬂ'ﬁWﬁ@]

= Y Aq Y o A 9.2 A A
ﬂ’]ﬂzﬂﬂglfﬁul’lﬂgq ﬁ’]iﬂﬁﬂaﬂ!'Jﬁ'WIGI,GD'IIUﬂ’]iﬂﬂ@‘ni’mﬂ’]ﬁﬂﬁﬁqﬂﬂq 285 UINHTD

v Y
AN 95% WnnMeoaithrunendeld

1A

9 v Aw @ 1 A o Ay Y
7.1.2.3 YamauaAIAaINIaAmn U Iy Iﬂﬂﬂ@u‘ﬂ"l]$u'lNﬁﬂ1§‘VIﬂﬁﬂ\1‘ﬂulﬂnl‘1J

1 = d!

Y 1a wuva a 1A I o 9}3 A 9 A
“lﬂmJgummﬂsqwmmgammm 13,129,861.34 UM “]NE&’J%UqﬂﬁQLﬁTﬁMTﬂﬂﬂﬂﬁﬂﬁﬁﬂﬂﬂ

U
v v

v @ (=Y @ [V < '09/1 [
5% N30 656,493.07 LN aaruyamdumandensanusanauiiimiy 12,473,368.27
[ o AN Yo AN ¥ Y (A wva a 1 " a9 v Aw d
1 uanaeaind ldhwamsnaassi 1d 1l 1dUiaaues i yamadudinendeniamy

5INAAANTOY 9] ITYaA AN 8,501,797.15 V1N A5 1)



99

14,000,000.00 7
12,000,000.00 1
10,000,000.00 1
8,000,000.00 -
6,000,000.00 -
4,000,000.00 -

2,000,000.00 -

0.00

LU= Y
damaun

o U

Qo s
AINAINIANUITIN (V)

13,129,861.34

12,473,368.27

8,501,797.15

goanou Uiy

gaathvinannaIms

goavia3uily

(2

1 1A o A ]
Ml 7.3 uaasradlvesyamaumninaaivan us

] 9 a9 v Ao & Y=
mﬂg‘ﬂ%zmullmi ﬁmﬁaaﬂyjamﬁummﬂmmmﬂui’J‘JJ"lﬂm 4,628,064.19 YN

A T o 1 ~ os/l 4
HIDAADUNIND 35.25% ZJTﬂﬂ’J”IEJ’E)ﬂL‘ﬂTﬁiJTEWWNUl’J

< T A [N ] 1 { o
7.1.2.4 nlefiFudyamduiinindinosen1ne Tasnouiaziimanisnaany

{ a oA a 1 1 Q A o yq’f { Y 3
a1/ 14 §iaaves imuniinigeds 234% Fedive ldauihnunendesnisanfe 5% i

< 4 T a9 v d‘g Y 1w 1 @ AW Yo
L“JJ?)‘iL“lﬂ!Glﬂaljaﬂ1ﬁuﬂ1ﬂ\1ﬂﬁ\1@]ﬂﬂﬁ]ﬂ"lﬂﬂﬂﬁ\1Lﬂ11’)!‘1/ﬂﬂll 229% memmﬂm"lﬂumamiwmm

A Y Y (aova a 1 S I3 t4 1 Aa 9 Y] A = A
%"lﬂ“lﬂ%fﬂgmmmﬂwum I,‘IJ'E]T;'L“D'UGI}‘I,@ﬂTﬁuﬂ'lﬂ\‘lﬂﬁﬂ@]@ﬂflﬂﬂﬂﬂaﬂﬁﬁﬁﬂﬂ N IUUANUYIAD

N 193% A3



100

d d (Y
nlesiFuAauAININAINDLAVIE (%)

250 1

200 1

150 1

100 1

50 1

0 T . 1

goanouilSuilys  weathwanaiidesnms  seawiasiuilys

4' 3 o " a g [
MNN 7.4 uﬁﬂﬂNaﬁiﬂm@%ﬂﬂiﬁfﬂﬁyﬁﬂ1ﬁuﬂ1ﬂﬁﬂaQﬁﬂﬂ@ﬂm1ﬂ

< Y I 4 T a9 v 1 YR
ﬂ1ﬂ§ﬂﬂgfﬂu1ﬂ31ﬁWNWiﬂﬁ@ﬂk)L%uﬁyaﬂ1ﬁuﬂWﬂﬂﬂﬁﬁﬁﬂﬂﬂﬂ%Wﬂ1ﬂﬂﬁZF%

Y

1 d' % Y
mnnNgoathwinends1

7.2 Yorauouuz

7.2.1 Lf‘imﬁ]1ﬂ"luqm’i%’ﬂﬁ”ﬂuﬂﬁﬁﬂﬂmﬂsmﬁn?%gﬂmﬂizqﬂﬁﬁl%’ﬁ'uiswmﬁﬂu
nIdiANHN ﬁ’ﬂfuTsamuﬁﬁﬂﬂsuﬂim‘hL?%g‘ﬂ"hJ”l%’qmmmzﬁmmw%’aﬂuﬂmﬂ q a1 laj
mziluanundenvesszuuasuiiaaed anunieuuesdldiuldsunsy saudens
afuauunnfismnainerdesveslsen iefias IdnisthTdsunsudud egd T 180w
Uszaruanudidwaziilszdniamaunniiga

722 afimseusulianudfuminnuRenfunsiadidumsnaauazmssanmanans
waa wdams 1 Tdsunsumssamsumsnaaiudszd iefivzannsai 19 lumssa

ATNMIHAALAZNNUNTHA IdodallssanTnn



101

aw & A = Y a o A o
723 Tuauideil Tssnmidunsdidnu lalinisdaduaiesdnsuuuvuiu (Parallel
[ 3 = [ a A [ 1 = a Yy
Machine) A9 UAITIMITacBOIUMIHARIMIIzaNiY TasgimsRanatadnaiulalsd
1 1 9 1

oz 15 19 dviaRerdunselal ilefrzaanarlumsdunseedns (Setup Time) 14
724 msiimsdszgunaumumswaann q Tu iedjUiuauauaid (No. of Tardy
Job) ALIATINVDIIIUAIN (Total Tardiness) tio1 1w 1l unsnarumsnan luiudal

ietlosiu liliinalymmsdeweunuari dnugnaidn






103

UIIUNIN

M ing

a a 4 a o o ]

WAN a@aATal. (2549). T2UUMTINUAULAZAIUAUMTHAN RUDYTVTa 1), Aganna;
amnandaaiuna Tulad (lne-qiu).

a 4 @ { a 9 o a

Vournsal sugIssas. (2540). MFIAMTN/MIYAGUMTNMIHAATIHTUTEUUMITHANIYY
davgulunsalveuniodnsds. Inertinusuiiugia 01933 IINTIN gaa
WS AULIAINTIUAAAS. NTUNWD: PNAINTAUHIINGTA 0.

K o a v v A A Ao '

aulawl uwi. (2542). Msvans wnsHaauuy Iapeume ldnew lymswaniin i lu

urue Y. IeTnUT NS NN INNTINGATINNT ABLIAINTTUAENS.

NFANNA: PAINTANNIING 0.

\l
Mmeailszimea

BOOKS

Baker, K. R. (1974). Introduction to Sequencing and Scheduling. New York : John Wiley &
Sons.

Chatpon Mongkalig. (2005). Heuristics for Job Shop Scheduling Problems with Progessive
Weighted Tadiness Penalties and Inter-machine overlapping Sequence-dependent
Setup Times. IEMS Vol. 4, No. 1, pp. 9-30, June 2005.

Federico Della Croce, Marco Trubian. (2002). Optimal idle time insersion in early-tardy
parallel machines scheduling with precedence constraints.  Production Planning &
Control Vol. 3, No. 2, pp. 133-142.

M. E. Kurz, R. G. Askin. (2001). Heuristic scheduling of parallel machines with Sequence-

dependent Setup Times. INT. J. PROD. RES. Vol. 39, No. 16, pp. 3747-3769.






103

MANHIN

" 4
mslHdsunsumsdamsemswaneaniyriimsaanouNIUaIi

Y Y
o

HeIINMITAMINMINaATY Tduaenlumsdramunannisuazngui

{ Y [V a [l :JI o ° :} a
MeanuMIsansmsnanegratstuaeuuaziniunismuiug lnoldgasauluns
o Y Y o o o [ a A 9 o dR o I
Ay tazgalstedinamelnulszaninmuazanugnaedlumsaiuueanyyd 1asuilu
~ 9 = 9 a S 9 [ a A A Aa A
Nazdaoslimaainllsunsuaoniuaoinlslunsdamsunswaaiomnlssaninm o

@ a [ a A a o & aw dy Jq ¢
M3tan1sIMsean taziesiuanuianaraimaninnmsdiuia Faluauidedilals
Tsunsudamsnmsnanse “Idsunsumstamsumsnanioanilyminsdanonaiu
T 9 a o dy 1 = % u’.: Aa vAa
191”7 TaguIeUNNILNA 1IN, AuaastuasunsUinnuvedlilsunsuuas
oS/I v =R = 9 1 = 3 [ a
Tuaeumsunneaz@eatayanie 9 luldsunsy saudsvunoulunissanisamsnan

[} 9 a 9
wazmsUsuunasemsnaauuy Ianeuvesllsunsy

U :’J a wa
Aasgastunoumsifinnuvesisunsy
lunisdamsnmskan Taons1¥ Tdsunsumssaaisemsnaniioaailaynilu
A

1 d' 19 A o a va d‘ 9 a ua 1
N1TEINDUITUNATIEN wuumumiﬂgummuagizﬂgnamslﬂumiﬂgmmu°1mma$

3 £ 9 o a va [ dy
Tunou lagl sz mmmimmmllﬂ@mmmiﬂgummmu



e File 1113

UNNIIaZIDeAUDI Workstation

11701 4-5 Wi

-

o

UNNI10az1D8AUDd Machine

11701 3-4 W

P

L= =
YUNNIYASIDIAVDN Job

117a1 5-6 W

an

o

UNNI18a21B8AUBI Operation

1$11a1 4-5 wn

-

%

UNNI18a2198AUDY Setup Time

1$17a1 3-4 Wi

-

1521IaNaNITIANITINITHAN
(Schedule Generation)

1%17a1 1-2 1

i Y
MNN1 uaasiatuaoumsUfianuvesTlsunsumstamsemsnan



103

4 1
Taolungazdunoumsijiaauannsoudassisazideanstiuiindoyanis q <

o 1 @ a
1 UADNMTINAITINNITHAN

o o =Y A A o a
611uﬂaumsuu°nmmgawugmﬁl*ﬁ‘lumi%ﬂminmiwaﬂ

Y % a d' U v Y

fni!sll'II‘]Ji!!ﬂillﬂ1i‘i]ﬂﬂ1§1ﬁfniNaﬂ!Wﬂﬂﬂﬂ@ﬂ1ﬂ]§ﬁ\ﬁ~lﬂﬂ\ﬂ‘l—!ﬂ]”ﬁn

i]'lﬂ‘lrif!}ﬁ]@ Windows 111115 Double Click #1 Icon H Td5un5uM5IAA1519NS

a ,:i ] T 9 [}
HaauieanilyrinsdaweuuaI a3l

L

My Documents

rs/ >

Ay Computer WinAm

Flash CS3  AG1iproduct... ;d

Ps

Photoshop
cs3

T Scheduling um# 401... & Interactive Productio. ..

H a [ a 4 1 " 9
ﬂW‘IﬁZ Llﬁﬂ\‘lﬂﬁlﬂﬂIﬂiuﬂiﬂﬂ'li%ﬂﬁ1§'NﬂﬁWﬁmﬁ@aﬂ{lﬂul?ﬂﬂﬁﬁ\‘m’f)ﬂﬂuﬁ'l‘]ﬂ

9 ]
nninazilsnguioe Tsunsumsiamsumsnaaioanilymimsdaweuan

a1 aegll



104

& [nteractive Production Scheduling and Sequencing System

File Login

O || =

M3 uaas ldsunsumsiaasamskaaieanilymimsdeeuauaii

a . | 4‘ LY =1 Y
m3itla File 1vsiiatiunndoya

vinniie Tlsunsu @eniuy File > New 130 (@00 B # Toot Bar ez

W Interactive Production Scheduling and Sequencing System |Z||E||z|

Open Ctrl+0
Save Ctrl+5
Save As

Exit

MNN4 uananmsla File 11



105

A ] v
nniu Tdsunsuazuaaantinee mput e liiinmsmruanusuduaie q Ve

File 1 fi931

Start Date |14 #@igwisw 2012 v | Start Time | 0:00.00 =
Status Date |14 fiquagw 2012 »| Status Time | 0:00:00 =

Humber of Workstation | 3
Number of Jobs | 2
Mest

v 4

MNNS LAAINTINHUAAAIA UV File 1911)
> o
JUADUNMININU
Y A = A Y A Y o a
1. Start Date : 521 74 1Aou T(A.6.) (FTUAUVDINUNABINITIANTHAN
2. Start Time : 521) 1781 (FUAUVDNIUNABINTIAATTINAR
% A =1 A o A Y

3. Status Date : 551) TU 1A0U U(.f.) NIMUATDIULITUAUVDIN

4. Status Time : 521 11871 NMMUATIIULITUAUYEINY

5. Number of Workstation : ATHUAIIUIU Workstation ﬁéfmmia%ﬁﬂuizuu

6. Number of Jobs : f1MUA $1UIUYBINU NFoInTTUNNIwazBealums

AT NITHAN

o .

9
7. viniu natjy e | Tosunswaziimsadegudoyaiiugiuais q a1

EX)

v
% [}

' Y Ay Y 9
masdunlanimua'l’

M3TUNNLAZIBLAUDI Workstation

Y
A Y A

9
[ o Y 1 a3 o %
Wﬁ\ii]"lﬂﬂTViMﬂﬂW]\Ws]}u@N gl Llé}ﬁ] ﬂﬁ]zmmsuuﬁﬂi’f@y‘awumumammﬂﬂa 11D

a9 Y

&%

WRnsoaziBeRves Workstation Taonsidon ] 7 Tool Bar aagl



106

& Interactive Production Scheduling and Sequencing System

File Schedule Generation Login Option

0 || I E|E|E|E|E|

~ A o R 9 o
MNNG6 LLFAAINTADAUUNNVDYAUDI Workstation

Y )
310U TU5UNTUILUAAINIIND0 Workstation  Form  LWe1iuNniteazidea

Workstation 914 3 1)

B3 File Schedule Generation Login Option
P = IS ]
el el
“whorkstation (D | “workstation Mame Ma. of Machines
L] =L L1
"~ 2|z 1507 -2
BE RER G -3
" 4| 1-a_1s07 114
" 5|iz1_zsaT 12-1
" 6|iz2_180T 122
"~ 7|iz-3_z007 123
" g|iza_150T 124
" 9|z 1501 126
" 1o|iz7_ 170t 127
" 11|1z-e_150T 128
BEEEE 129
13| 1z10_saT 12-10
" 14| 1z11_1z07 12-11
EG 132
16133 1007 133
17136 40T 136
" 1g|iz7_aaT 137
" 19|ize_zaT 138
" z20|1z9_7sT 139

MW7 nanssazidoadeyavod Workstation



107

Y
U

TUABUMTNINY
[ o 1 . I
1. Workstation ID : 321 s#a1lszd1vedudas Workstation lagszapilu

. ' .
2. Workstation Name : 321 ¥ 19150nvoanaz Workstation Taosziili
Y A o S Y
AonyIrTeAavN 19
. o o d‘ (% d‘ 9 Y dld 1
3. No. of Machines : 11uas mIUv0UAT0ITNT AT 1dn1d ATeglu

u@ag Workstation 91n31az1In5099n5 1130300 1 A0t

miﬁ’uﬁnimaz@mmm Machine
[ o R = . 9 3 < o C= =
NAIVINUUNNTYALIDIAVDY Workstation LA IMNUUNIENINITUUNNTIALLDYA

499 Machine Taonsidon B # Tool Bar Aag1)

W [nteractive Production Scheduling and Sequencing System |:||E||X|
File Schedule Generation Login  Option
MNEFEEEEE

MWAS aasn1saen i uindoyauod Machine



108

Y ]
NNUU Tﬂmmmmﬁmwﬂ'ma Machine Form Lﬁ@ﬁuﬁﬂi'mﬁ%t%ﬂﬂﬂ]ﬂﬂ

Machines @ Qgﬂ

B3 File Schedule Gemeration Login  Option -8 X
D || | | | | | = |
Wiork.station t achine
| D MHame ID M ame

11111507 111 11-1_150T 111
2(1-2_1507 I1-2 11-2_1507 -2
3[1-3_150T7 11-3 11-3_1507 11-3
4(11-4_150T I1-4 11-4_1507 11-4
5[12-1_280T 121 12-1_2507 121
gz eor |12z 122 1607 122
F[12-3_200T 12-3 12-3_200T7 ] 12-3
8(12-4_150T 124 12-4_150T 124
9(12-6_150T 126 12-6_150T 126
10(12-7_170T |27 I2-7_1707 127
11| 12-8_150T7 128 12-8_150T 12-8
12(12-9_80T 129 12-9_80T 128
13[12-10_80T 1210 12-10_80T 12110
141 12-11_130T 121 12-11_130T 12-11
15(13-2_40T |32 13-2_407 |3-2
16| 13-3_100T 133 13-3_1007 _ 133
17(13-6_40T 136 13-6_40T 136
18(13-7_80T 137 13-7_80T 13-7
19(13-8_28T 138 13-8_287 138
20013-9_75T 139 13-9_78T 138

MW naasvazideadeyavod Machine

9
o

YUABDUNITNINU

[ o 1 . I v o
3. Machine ID : 521) 5%d1)523190316az Machine Tagsz1pilud1onysHio

o [

1Y < J o Y 4 @
anavnla uandsszylddusiusiy Workstation tieanudzadnuazilestuanuduanlu

9
M3 laau



109

4 { 1 | v v
4. Machine Name : 521) Fof14150nvouaaz Machine Tagszipiludionys

A o 3 ¥
n3oAuavn 1A

ﬂ]iﬁuﬁﬂ‘iﬁlﬁ%!ﬁﬂﬂﬂlﬂﬁ Job

< o o R

9
Wﬁ\ifﬂ"lﬂﬁuﬁﬂiWﬂﬁmaﬂﬂﬂl@\‘l Machine ué’a NUUNIZTIMITTUNNT9aZI080

w04 Job Tagmaidon B 5 Tool Bar Aag1)

M [nteractive Production Scheduling and Sequencing System

File Schedule Generation Login Option

sl = I EEEE]

4 @ Y
MWA10 naraamsiasniiufindoyaves Job



110

z 9 A o = = Y
mﬂuuTﬂil,!,ﬂsmmﬁﬂwmim Job Form INDUUNNTIYALIDYA U Job ﬂ\‘lgﬂ

=% Job Form
Job 1D Job Mame Quantity Due Date Due Time Customer Mame | o. of Oper.
TEHIMGE-GOLD {HINGE-GOLD 26000 02-w.m.-12 08:00 PP-SUM-C-GOLD
2| TRAY TRAY 28056 1200812 08:00 H350
3| 5UN-R-BASE-CREL SUM-R-BASE-CREAM-1 39644 0241012 08:00 AS-SUM-C
4(5UN-R-COVER-CR | SUN-R-COWER-CREAM-2 14238 024112 08:00 AS-SUM-C
5| SUN-F-BASE-CREL SUN-R-BASE-CREAM-2 32000 02-n.m.-12 08:00 AS-SUM-C
6| 5UN-R-COVER-CR | SUN-R-COVER-CREAM-3 33000 2F-nm-12 08:00 AS-SUM-C
7|HINGE-BLUE-2 HINGE-BLUE-2 7500 02-w.m.-12 (08:00 PP-BELUE
8| HINGE-BLUE-3 HINGE-BLUE-3 14300 024012 (0&:00 PP-BELUE
3| HINGE-GOLD-2 HINGE-GOLD-2 52000 024012 0&:00 PP-GOLD
10| HINGE-GOLD-3 HINGE-GOLD-3 32000 02-n.m.-12 0&:00 PP-GOLD
11| MEDI&-1 MEDIA-T 241678 30812 08:00 PP +u.i8ek
12| COME-153-31 COME-153-31 25030 204408012 02:00 5P0093-0REPOO04
13| COME+ELAS-153-F  COME+ELAS-153-31 28800 20408112 02:00 AR 7EOE
14| COME-M7-01 COME-O17-01 10500 031408112 02:00 PPZ30LLZEN
15| COME-010-01 COME-010-01 5300 w12 08:00 PPZ30LLZEM
16| COME-010-01 COME-010-01 3200 20-w.m.-12 08:00 PPZ30LLZEM
17| SCREW-CAP-ERDOY SCREW-CAP-BROWN 12000 18-4a0.81.-12 08:00 HIPS-3351
18| PAFER FAFER m24 07140812 08:00 ABS5920-555-080T1
19| MIDDLE MIDDLET 16238 05-140.8.-12 08:00 ABS5920-555-080T1
20| UPPER UFPER 35000 w12 08:00 ABS920-555-080T1
m——— 2

MWL uaaes1wazideadoyavod Job

Y
JUADUNITNINU

% 1

{ ) [ a <3|
1.Job ID : 5¢1] 5Yie9U®4 Job LMD Job ﬁﬂgu'lll'li]ﬂﬁ'li1\3ﬂ'liwa@ Iﬂﬂizmﬂu

Q
k4 14
v v

@ < o Y o w o @ a
G]’J@ﬂ‘H‘iﬁ?@@]’Jla"llﬂllé]} T@ﬂﬁ'mmwamawmmmumswm1/1ﬂﬁ'miﬁmmiwmmamaﬂm
a Y A g a A @ T o A = = A @
Nﬂ‘WﬁW]llﬂ 11!ﬂiiu‘1/lL‘]J‘LN"IM%‘L!@L@EJTJﬂlJLL@WINﬂLWISWEJﬁZLi’JEJﬂ AITITUYINYACLDIANATNNUY

Y ] A Qy A o <3 @ = ' =t asz’ 9y
AY YU WAUDIVUITUNANWNNU ﬂmsizuiwﬁmmmmazaimmuu ] A8

A A

2. Job Name : 521) oM 141500 Job uaaz Job NaziimTAAITINTHER 1D

[ v o A o 3 ¥
igulﬂuﬁﬁaﬂyﬁﬁﬁﬂ fJ!ﬁs]Jﬂllﬂ

]
a

3. Quantity : MMua USaidesmsiinmsnanvesuaas Job

[

4. Due Date : 521 Tuiidosihmsdawevauuaazamliiugni

G

5. Due Time : 521 Na1AssiIMsdawaunuaazau Idiugna

G

y { o o a 1 1<
6. Customer Name : 521) ¥ognAnihmsdenanauuaazau Taoszyily

G q



111

Y
7. No. of Operations : MUUA TTUIUTUADUNTHAAVDINTULAAZIIUINNIY
[

aaz’ Il 3 a 3 @ < 1 1 oa:
UU 9 i?fmmumumumiNa@mwmﬁmumu Iﬂﬂi]'lﬂgﬂi]zl‘ﬁu’ﬂ mmmamm%zﬁmumu

Y Y Y
MINAATHEY 1 TUADUAD TUADUMIRANAIAA NN

o @ ' [ 9 ) Y v 4 AAA 1
8. Penalty : N1YiUA @ﬁi'lﬂ'lﬂiﬂﬂi]%ﬁf]ﬂ“lﬂi%iﬂﬂﬂaﬂﬂ'l Gluﬂim‘ﬂuﬂ'liﬁﬂ
Y

v 9 =\ 1 3 1 & 1 YR o '
wounuadn Taelinteilu “umaeunii” Feawisoatiaen ladsnnudagvesgndmaay
4
518 na12Ae H1gnA13101aliaT Penalty gaudasdignaisietiuiinnudifguin msizduna

1 v 9 a3 s o ' 9 A 1< 9
ﬂﬁﬁ\ﬁJ@‘]J\Tlua']G]ﬂﬂfﬂglﬁﬂﬂ"lﬂ’i‘ﬂll"lﬂﬂ’NQﬂﬂﬁTﬂﬂu 9 Wuau

M3VHNNTI8azdenUed Operation

< o o R

Y
Wﬁlﬂ"l]'lﬂﬁ’uﬁﬂi'lﬂﬂzlaﬂﬂﬂlﬂi Job ll,f’{’J NAHUNIEINITTUNNT 190z 0eAYD

Operation Tagnisiaen El  Tool Bar ﬁﬂ;ﬂ

W [nteractive Production Scheduling and Sequencing System |._||E||E|
File Schedule Generation Login  Option

NEEEEEEE

a A v =2 g .
MNN12 Llﬁﬂ\‘]ﬂ'ﬁlﬁﬂﬂ‘uu‘i’lﬂﬂlﬂyﬁﬂlﬂﬂ Operation



112

Y ]
1a1iu Tdsunsuezuanenit1ae Operation Form iietiufinsivazidenveg

Operation @ 33 1

¥ Interactive Production 5cheduling and Sequencing System - [Operation Form] g@g|
B File Schedule Generation Login. Option — [ & x
sEEEEEEE
| Jaob [T Job Mame Operation 4 Warkstation Mame | Unit Processing Time | Release Date | Release Time

1 IM-R-BASE-CREAM SUM-R-BASE-CREAM-2 1129 192

2 M-F-COVER-CREAI|  SUM-R-COWER-CREAM-3 1137 158

3 HINGE-BLUE-3 HINGE-BLUE-3 1127 25

4 HINGE-GOLD-2 HINGE-GOLD-2 1127 25

5 HINGE-GOLD-3 HINGE-GOLD-3 1127 25

5 MEDIA-1 MEDI4-1 1128 8

7 UFFER UFPFER 1114 125

g TR&Y-ADAFTER-1 TR&Y-ADAFTER-1 1112 a2

g PAPER-1 FAPER-1 1124 286

m MIDDLE MIDDLE 1111 226

1 UPPER-1 UFFER-1 1114 125

12 || BLOCK-TM-0180-E BLOCK-THM-0180-E 1138 133

13 || TOMER-CAP TOMER-CAP 1138 19z

4 BUSH-L BUSH-L 1138 233

15 || GUIDE-P-T-ULP GUIDE-P-T-LLF 1138 208

16 || COVER-TEDGE COVER-T-EDGE 1138 .208

17 || COVER-T-DRUM COWVER-T-DRLM 1136 15

18 || COVER-TAwPa COVER-TAwPa, 1136 7

19 || COYER-TwPE COVER-TWPB 1136 7

20 ILOCK-T-STOPFEF BLOCK-T-5TOPFER 1138 19z

21 iCREW-CAP-WHITE SCREW-CAP-WHITE 1136 .056

22 REFLEX-gn7 REFLEX-g3 1129 723

MWN13 udaes1wazideadoyaues Operation

9
o

YUADUNITNINIY

1. Job ID : F2UUILUAAITHAVYDL Job Uaaz Job Nizy 1iasunijunn

a
EA

51902108949 Job 191 Iaeda Tuiia &1 liansoud lusisazdeanvtieei 1a

¥ P

tﬂ' d‘ 9y 1 d' o =R
2. Job Name : igﬂﬂﬁ]mlﬁﬂ\i%@ﬂ%ﬂiﬂﬂ Job LIMIAE Job mzu"hmumuu‘ﬂﬂ

Q

= Y [ wa & Il 4 = A 9 dy 4
718902108AUDI Job GI,WI@]EJ’E]G]IL!NG] GINVIJJﬁ’?lﬂiﬂl!ﬂulﬁlli18]1’;131,’8]8@]1/]??1!1%@1!“1@

A4

9 v

3. Operation : FZUVILUAAIIUIUTUADUNTHAAVDINULADLTY ﬁi%uvh

Ao = = ¥ o oa £ ' Y 2 Ay v

ADUNUUNNIYALIDYAUD Job 1WI@U@@IHN§] Gl)'\iulllﬁ'?llTiﬂl,LﬂulGlJiWElaglf)EJﬂVIWuﬁ]@uUlﬂ
. o = A = A o Y a 1
4. Workstation Name : 11m151890 ooty noziimnlslunsnanauua

:/‘ a 1 3 d’ ~ d‘ o A

Az lagazienmuduaouMsNaaaazIunou (Iﬂﬂ Fodan111u Nmsaen TUsunsy

AN Yo Y c?/‘ o R 2 .
%%LLﬁﬂQﬁWNﬂqﬂﬂWﬁuﬂll’ﬂu‘lluﬁ@uﬂﬁﬂu“ﬂﬂﬂﬁlam@ﬂﬂﬂlﬂx‘] Workstation)



113

H A
5. Unit Processing Time : 321 na1dosldlumswanauuaaziunouii lu
1 3 Y 9 a 1 1 Qy ~ ] I ) 1 3
uaazduaoudoldarlumndanilsdonu 1 5u Tastinionaniu <ui» mmiu
[} Y v v
6. Release Date : 521 Tuhnauuaazduaouniouiszisutinsnanly

] '
A v A

ATZUAIUMTHAR FaairualunsainTunGuduresnudIn T uNSudUUeITBUN1TIA
a a 2 o A A 9 [ a a [ ald' v A A 9
ATNMINAADTI FOIUNGUAUVDITOUNITIANITAITHAADTI 211U 13N “TuSudu
U (Start Date)” 71 Job Form (539203018 Tusiadada 11))
v Y v v

7. Release Time : 321 na1nuusazduaouniounazisuiinmsnanalu
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[1-1_150T Job 0 | COVER-TWPE 0
[1-1_150T Job 0 : BLOCK-T-STOPPER 100
[1-1_150T Job 0 : SCREW-CAPWHITE | 100
[1-1_150T Job 0 :  REFLEXw 0

v
A

v 9
MNA16 HAAITUABUNS Save Toyanugiuvedllsunsy

£



116

MshnuasIBazRenvaIl §un1511914 (Working Time Template)
) o R = Y dy 1 Y 9 Y o ] o
Na991NTUNNIIaLIDIAVDIVDYANUTIUAI 9 T1IAULED 1IAUUNILTINT
AuATIeazdeaueIl §Aun139$191U (Working Time Template) 19z 14 1uTsunsudn Jula
3| 1Y) o I I~ % 1 @ o o 3 1 =
Auduihnuaz uladuiunge uazluudaz Tuihauezinudwanarlanaarla Tag

ﬂ"l'i!,’afz)fll,llu‘li Option > Change working time ﬁdg il

e Prod ed and Seque e = D e -
B3 File Schedule Generation  Login ti - 8 x
EI EI EI EI EI Change working time Ctrl+T
Show Actual Table
@ | @l | | Show Job Mame
b achine 1D | From Job 10 Show Output Table
Show Performance Table

11-1_1507 Job O Show Verify
11-1_150T Job O TUOM-A-COVER-CHESR=
11-1_150T Job O ] HIMGE-BLUE-3
11-1_1%0T Job O . HIMGE-GOLD-2
11-1_1%0T Job O ! HIMGE-GOLD-3 B
11-1_150T Job O 1 FEDIA-1
11-1_150T Job O 1 LIFFER b
11-1_150T Job O : TRaY-4DAPTER-1
na_1so0r | Joh 0 B PAPER-1
11-1_150T Job O I HIDDLE
11-1_1507 JobO | UPPER-1
11-1_150T Job O _I ELOCK.-TH-0180-E
11-1_150T Job O | TOMER-CaF
11-1_150T Job O | BUSH-L
11-1_150T Job O | GUIDE-P-T-ULP
11-1_150T Job O | COYWER-T-EDGE
11-1_150T o Job O | COWER-T-DRUM
11-1_150T Job 0 | COvVER-TAwPa |
11-1_150T Job O | COYER-TwFEB
11-1_1%0T Job O : BLOCK-T-STOFPER
11-1_1%0T Job D : SCREW-CAPWHITE
11-1_150T Job O El REFLE-g1a

MW7 udaamsidenmyioiimsadialgumsinu
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Y ] 3
niniu Tulsunsuazuaaniinne Working Time Template to13usin1sasnelfiu

mymanuluszuy degl

. Working Time Template

‘working Time Template——

Terpiete Name - [NRNDDIDDRE -] e

Load

Delete

Set default |

LClose |

MNAIS AR Working Time Template

H ' MHew I,:z : o A ) . & v £
NNUU ﬂﬂﬂ}l INOMINITNINUAYD Working Time Template NISTINWUU

T gl

Working time template name

Enter name af new warking time ternplate :

Cancel

Sheet1

MNN19 LaAetiIee Working time template name

9
o

YUADUNITNINIY

Y

o A . . A 9 dgl v A o
1. MYUATO Working time template Nz a5 19U 1viu Taelunsaitisziviua

4 1 1 ] I~
MuFpdovRUfULAAIADY Laza a8l A, 15U APR2009 1Hudu

§ o 4 . . <3 1
2. il uATe Working time template 1591147 Trinaju OK
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@ o 4 < o '
NAI NN UATD Working time template GERIIGER) Tﬂmﬂsmzﬂaquﬂ'wa
og.: 4 o o 1 Y o 4
Working Time Template 8nA54 til0 1% 5111UA Template na1MIulundazulu 1 §arw

d k4
N usaziuzsuihnuawana lasudauala dagil

w. Working Time Template

‘wiorking Time Template——
Template Mame : |sheet1 j Hew | Delete | Set default | LCloze |
‘wiorking Time Detail
Date Wil Period 1 Period 2 Period 3 Period 4 Period 5 :‘
Fraom To Fraom | Ta Fraom | Ta Fraom | To From | Ta
WS e 12 Working | 00:00 2359
W RAUE B 12 Working | 00:00 2359
#ns JE-vsa 12 Working | 00:00 2359
g w12 Working | 00:00 2359
afied 8w -1z Working | 00:00 0g:00
Fund 19w 12 Working | 08:00 23859
FEGRE] 104s.e.-12 Working | 00:00 2359 ﬂ
Save l Check

Y o o ' @ o 4
ﬂ1Wﬁ20 HEAINTNHUA Template L’Jmmﬂmﬁlmmamuiu 1 den

9
TUADUMTNINY
o (Y I v o . @ IS [
1. WH : muuadniuladluiuiney (Working : W) saziulatluiuvga
d' o < Y
(Holiday : H) Tagm35 Click 7 field 1 n59 TUsunsunozlasula
g Y
2. Period 1 From/To : 52an5udulunsiieiy (From) tagnadugans

= o [

Y
o 1 Y o a 7
$au (To) Tunaagiu Taglunsaifivzihaunniu uazegngaluiueiiag
o ' Save i g . .
3. mntiu dnaiju 4 ioN Y01 Working Time Template

z Load | 4 . . . 4
4. 9y ﬂﬂﬂuﬁgﬁ@mmi Load Working Time Template N

o Y q 9 @ 0 aa a o
ﬂ'lcﬁuﬂh]ﬂ Glﬁl!ﬁﬂﬁgnlljullaglja'lﬂ'ﬁﬂ'm'lucluﬂaﬂuﬂi\? ﬂ\‘]gﬂ
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%, Working Time Template
“Working Time Template

Template Name : |Sheet1 ﬂ MNew | Load | Delete ‘ Set default‘ Cloze |
Working Time Detail
Date Wi Period 1 Period 2 Period 3 Period 4 Period 5
Fram | To Fram | Ta Fram | To Fram | To Frarm | Ta

WE M-es e -1z Working | 00:00 2365

W RduG 15en w1z Working | 00:00 2355

#né JE-e3.0.-12) Working | 00:00 2363

g 17F4aa -1z Working | 00:00 2363

arfied 18-ea.e -1z Working | 00:00 0g-00

Funs 19-im.0.-1: Working | 08:00 23589

FEGRES 100,12 Working | 00:00 2369

W Mot e 1z Working | 00:00 2355

WEFAuG 124012 Woking | 00:00 2355

Lt 13012 Working | 00:00 2389

Ling 140,12 Working | 00:00 2369

arfied 154012 Woking | 00:00 0800

Funs 16w 0. -12) Working | 08:00 2359

FEGRES 170,12 Working | 00:00 2369

W 18012 Working | 00:00 2365

W RdUG 19 212 Working | 00:00 2358

FAs 200 -T2 Working | 00:00 2389

Ling g1z Working | 00:00 2369 j

Save Check

MNA21 UEFAINT Load Working Time Template MUTULAZNAIMINNIUIT

Y
IUADUNTNINU

X%

I v 9 '
1. Date : szUDAzHAATUAR WU AUMTRIIUITY TasaziSududaa Jun
v 2 v
aunlasimua l3aeuila file ATU50 (S1MUAN Start Date)

T 3| o o . [ [
2. WH : szuvvzuaainIuladuduminn (Working : W) uazdulailu

v
v A

Y { qul <] ! <} '
Funga (Holiday : H) Taen1s Click 0 field 1 a5 Tsunsunazilasuld singiagmiuiniun
< @ J.
13 -151.8. 55 Lﬂmqu@ (FINTIUN)
3. Period 1 From/To : 52UDazuaAaIa 15 uAL N30 (From) tazial

Y

Augansiinu (To) luuaagiu e lasmualdlu Template

S 9 Save A 2 9 y o a
4. MNUU Gh’fﬂﬂﬂ.ll LW’f]lﬂ‘U"U’f)ll"a')uuﬁ3l'3a']ﬂ']'ivn\3'luﬂi\1

Qe

=

JHuA

o ' Check | A q9 o " v v
5. AU ﬂﬂﬂ“ll LW@TW?@‘UUﬂ1ﬂ]§@]i?ﬂﬁ@u’)1mﬂ§;}la31!!&?]3

o A o 4 v A v 4y Y ) o
L'JﬁWﬂTi“VINWL!‘VIﬂ?ﬂuﬂﬂlugﬂﬁ@\iﬁiﬂqw G]NﬂWQﬂﬂ'ﬁ]\ﬁ%‘U‘Uﬂgllﬁﬂﬂﬂl@ﬂ'ﬂu ﬂ\ig'ﬂ
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Information

-
- | J All data corrected.

QK

MNAN22 HEIHANIIATIVAE UMMM LAY TUIAZAIMT TS

9
v

o v Setdefault | A g v M) Ao g e
6. 1NIY NATjY 4| e lvisz 19 Template AUAYUINTUAIA

9
Audmsumsianunnas

3 1 ElDSE A o = 9 o @
7. DU ﬂﬂﬂqll 4| WeMIsYantineem N HuAINLaZIAINIg

RRRTRER

a Y a 4' o U % =
msilagruveyafnwammsisunnegaziden

[ &%

= a ¥ & ' Yy v 9 T
ﬁﬁ\i‘ﬂ’lﬂﬂu‘ﬂﬂi'lﬂaglﬂﬂﬂm@ﬂmayjawuﬁ']l‘lﬁqq ] VWNAULAD INMNUUDIADINIT

% [ 4

= = Y ' o v o = v Ay o =R o v
“Ll‘ﬂﬂﬂ UVUNTIYASIDYAUVDYANN ﬂi]gﬁ’EN‘Vl1ﬂ1ilﬂﬂ§1uﬂlﬂua1’lﬁﬂ\1ﬂ'li‘]_lu‘ﬂﬂﬂi“]Jl,lﬂ Iﬂﬁl

k1)

- v
M3t@oniuYy File > Open 30 1A0N 2§ Tool Bar aaz1l

W Interactive Production Scheduling and Sequencing System |__||E||'5|

FIEN Login

M3 naaamsdenuymsitlagudoyaiay



Y 1 1
1y Tus5unsuaziuananiinge Open 1o l#iinsiden File Ndesmsitlauay

o Y

&%

Open

My Recent
Documents

Desktop

T

My Documents

)

My Computer

g

My Metwork
Places

=3 = . 09.1’ [
Hunnliuunsgazideaved File 1y 9 d931)

Lookin: | W APR-2012

x| e B eEE

)X

(2] 1nj-02-APR-2012-13.07hon.mdb
(2] 1nj-03-APR-2012-14, 16hon.mdb
(2] 1rj-04-APR-2012-13,40hon. mdb
(2] 1rj-05-APR-2012-15, 10hon,mdb
(2 1nj-06-4PR-2012-09. 07hon.mdb
(2] 1rj-07-APR-2012-10, 11hon.mdb
(2] 1rj-08-APR-2012-10,41hon. mdb
(2] 1rj-09-APR-2012-11,06hon, mdb
(2] 1nj-10-APR-2012-08, 38hon. mdb
2 Inj-10-APR-2012-09. 45hon.mdb

(2] 1rj-17-APR-2012-10,02hon, mdb
(2] 1j-18-APR-2012-11,00hon.mdb
(2] 1nj-13-APR-2012-13.00han.mdb

(& inj-20-4PR-2012-11,00hon.mdb
(2] 1rj-21-APR-2012-10, 30hon.mdb
(2] 1rj-23-APR-2012-10, 30hon.mdb
() nj-24-4PR-2012-10. 30hon.mdb
(& inj-25-aPR-2012-08. 30hon.mdb
(2] 1nj-25-4PR-2012-08, 30hon.mdb
(2] 1rj-27-4PR-2012-10, 20hon.mdb
(2 1nj-28-4PR-2012-10, 20hon,mdb
2 nj-30-4PR-2012-10. 20hon.mdb

File name: [Inj-10-2PR-2012-09.43hon mdb =l
Files of type: |F‘rod|.|dion Scheduling files (*.mdb) j
[ Open as read-onfy

Cpen |
Cancel

d' A . d'sl a A o = (% 9
MANN24 LLAAINITLADN File ‘1/]&51’0\1ﬂﬁ&ﬂmWﬂ‘Vﬂﬂﬁ’Uu‘lﬂﬂﬂiUuﬂ

9
v

o A . A 9 v K [ Y = 3 ' Y o
1. 111151890 File NA09MsUuNnUSuunsoazioon %mgﬂ%muaﬂﬂm

YUADUNITNINU

A . Y o A A o Y
N131890N File VBUAVDIIUN 20-APR-2012 LW’E)T]’]ﬂ']ﬁL!ﬂ"l"ll

9
2. 1 Aalju

Cpen

msvuNnlSuuneazdaauas Workstation

9 A oAy o Yy v o Y o A Y]
ﬁa\‘l"l]"lﬂlﬂﬂ File Tl@]ﬂ\iﬂ"liﬂiﬂ!,lﬂlm? i]"lﬂuu(lﬂvlTﬂTiLaﬂﬂﬂJ@Ha

[We¥iMs1la File danan

k2

A

WU

a3

121

doamsdsuud TasddeanisdSuudsivazideaus Workstation 1113110131890 @ 1 Tool

Bar ﬁﬂgﬂ
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W [nteractive Production Scheduling and Sequencing System

File Schedule Generation Leogin Option

D ||| == | | | |

ﬂTIN‘VIZS Llﬁﬂﬁﬂﬁ!ﬁﬂﬂ‘uu‘ﬂﬂﬂi‘ﬂu E’Jl]uﬁ&llﬂﬂ Workstation

3 9 . A o = o Y =
111U TU5unT NI UEAIHTI0 Workstation Form tWolUunnisuunsieaziden

Workstation A1 3 1)

@ Interactive Production Scheduling and Sequencing System - [Workstation Fr.rm]| X
. File Schedule Generation Login Option - =13
| | | || 8 ||
“workstation |0 | ‘Wworkstation Name Mo. of Machines
11-1_150T7 111
11-2_150T -z
11-3_150T 11-3
" 4|14 1507 114
12-1_250T 121
12-2_160T 12-2
12-3 2007 123
BEERE 124
R 126
12-7_170T 127
12-8_150T 128
12-9_ 80T 129
12-10_80T 1210
12-11_1307 1211
13-2_ 40T 13-2
13-3_100T 13-3
13-6_40T 136
13-7_80T 13-7
13-8_28T 13-8
" 20[13-9 75T 129

MWA26 1AAIT1802100AY 01 A0 Workstation NABIMIUSULA
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Y
U

IUHDUMTNINU

1. nALu 5| odoamanitn Workstation Trsf i1/ Tszany 1ngUagifiug
& Timaiin Workstation A 21 181 11/ sy

2. nau BB flogoamsan Workstation A ludesmsiemudasenainssu

3. #deensiity Worksation Tnsidh 1 uszuy unoulumsiiufine:

Uftaaumileunuiido 4.2.3 mstiuiing1eazidenve9 Workstation

msvunnlSunnneazdaavas Machine

Srdoamatiunnlsuudsivazdenuod Machine 1¥iM51@A0N El 1 Tool Bar

» Production Scheduling and Seguencing System
File  Schedule Generation Login  Option

sl = I

a A o = @ Yy .
MNN27 Llﬁﬂ\‘lﬂ'li!ﬁﬂﬂ‘lju‘i’lﬂﬂiﬂ!mﬂlﬂy‘ﬁﬂlﬂﬂ Machine
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:J’ 9 . A o o= [ Y =
AMNUU Iﬂﬁl!ﬂjuﬂzllﬁﬂﬂﬂu'ﬁ]ﬂ Machine Form et uNnlsuuns1azivenved

Machines @ Qgﬂ

W Interactive Production Scheduling and Sequencing System - [Machine Form] |_||E||

B File Schedule Generation Login Option - 8 x
D[ = ===
YW orkstation kM aching
| [n] Mame [n] Mame
1/11-1_1507 11 [11_150T 11
2z s [z M2 180T 12
R M3 150T 13
ala 1m0 (s M4 150T 14
Bliz1_ 2507 |12 1212507 (121
Blizz 0T [12-2 122 60T 122
i3 00T [12-3 123 200 123
aliz-4 1501 [i2-4 -4 1507 124
lize 10T [I28 261507 125
woliz7 1701|127 27 170T 127
1ize 150|128 128 1507 128
12[12.9_g07 123 12-9_80T 129
1@3lizaoeor (i 1210807 1210
iz Er [ 2111307 1211
15[13.2_407 132 132 40T 132
®[133 001 (133 1331007 133
177|135 407 135 13.6_40T 135
18[137_g0T 137 13-7_80T 137
19[13.8 287 138 13.8_28T 138
20(139 75T 133 13.9_75T 139
21

MNT28 a3 1wazdendoyaved Machine Ndoen155und
H o
TURUNMININY
Y A . < Yo A . v Vo
1. 610N3NY Workstation 321DA9 191117151903 Machine A2815unu 91031
I~ 1 A { o [ Y] &Y
N UNAMTINY Machine 9121 197111 luszvv Tasszdoadnuasteazidealiduius o
Workstation ﬁv‘hmi TRV
Y A . <] o . A A Y @
2. 01UN1IAY  Workstation JFUUNITNINITAU Machine NINYIUDINY

Workstation Ngna lidreauiiu
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v K U 'Y =
MstunnlSuunsieazdanves Job

Hdoamstusimisuudswazidoaves job 1Wmaidon B # Tool Bar Azl

& Interactive Production 5cheduling and Sequencing System |._||E||£|

File Schedule Generation Login Option

I0(z(a| = ===

4 o [ Yy
ﬂ1Wﬁ29 llﬁﬂ\jﬂ']ilﬁﬂﬂuuﬁﬂﬂﬁﬂllﬂm@ﬂamﬂ\j Job

U
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3 9 A o = o 4 = 1
1Y Tdsunsuazuaneriine Job Form tWotunnisuunsieazioonn € UBN

Job A1)

=% Job Form
= S
Job (D Job Mame Cuattity Due Date Cue Time Custormer Mame | Mo, of Oper

1{HINGE-GOLD HIMGE-GOLD 18176 02-w.m.-12 02:00 PP-SUN-C-GOLD
2| TRAY TRAY 3756 10448412 08:00 H350
3| SUM-R-BASE-CREZ SUN-R-BASE-CREAM-1 25179 02-4.2.-12 02:00 AS-SUN-C
4| SUM-R-BASE-CREZ| SUN-R-BASE-CREAM-2 32000 02-n.m.-12 08:00) AS-5UN-C
5| 5UM-R-COVER-CR| S5UN-R-COVER-CRE&M-3 31205 27-n.m.-12 02:00 AS-5UN-C
E|HIMGE-BLUE-2 HIMGE-BLUE-2 7500 02-wm.-12 08:00 PP-BLUE
7|HIMGE-BLUE-3 HIMGE-BLUE-3 14300 0261112 08:00 PP-BLUE
8|HIMGE-GOLD-2 HIMGE-GOLD-2 52000 02-4.2.-12 0200 PP-GOLD
9|HIMGE-GOLD-3 HIMGE-GOLD-3 32000 02-n.m.-12 08:00 PP-GOLD
10[MEDI&-1 MEDIA-1 219174 10-w.,.-12 02:00 PF#+ualdei
11| COME-153-31 COME-153-31 13580 20430212 08:00 5PO093-0REFPO004
12| COME+ELAS-153-3'| COME+ELAS-153-31 20345 20480812 08:00 ARYEOB
13| COME-M7-01 COME-017-01 4530 10-43.0.-12 02:00 PPZ30LLZEN
14| COME-MO-01 COME-010-01 5300 1Faa 12 08:00 PPZ30LLZEN
15[ COME-D40-01 COME-040-01 3200 20440012 02:00 PPZ30LLZEN
16| PAPER FAPER 11124 Haaa-12 08:00 ABS5920-555-080T1
17[MIDDLET MIDDLET 5632 10440012 08:00 ABS920-555-020T1
18| UPPER LFPER 35000 21-eaa 07 02:00| AB5920-555-020T1
19| v1

] 5]

MNN30 udasswazideadoyaves Job Ndesmsisuun
2 .
YUADUM Y
"o, [P A g9 A vy & a1y v
1. naju | fodoamstity Job Tnd €1 sz nngdozmiudnlatinig
d v ' 9
i Job 91 23 19 T luszuy Taeddinsinn Job Twi il luszun Tueeulumstiuine:
Ugianumiounuiade 4.2.5 mstiuiinseazideavos Job
] 4 1 ) A < t:y 1 a
2. nA1jw | fogoansan Job Aisufiunisiaioaundamio Job Ngnenian
MITINAA DONIINTZUY
3. Ay B fodosmstsundswaziBoaves funaznadudundavoad

az Job T8z UVIZHAAINIDD Job Detail A1)
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. Job Detail

Start Date :|15 Hounaw 2012 j

Start Time : |21;1a;22 —

MNN31 LaaITIazRea I ULaZNA NS UAUNAAUBRALAAE Job

v K U 'Y = .
mstunnlSuunseazivanves Operation

fMdosmstiunnlSuunsieazideaves Operation 111 5180n 2| § Tool Bar

W [nteractive Production Scheduling and Seguencing System
File Schedule Generation Login  Option

D||2"r|ﬂ| E|E|E|E|E|

,a' A = o Jy .
HNNN32 Llﬁﬂ\‘]ﬂ'ﬁlaﬂﬂﬂu‘i’lﬂﬂiﬂ!mﬂl@y‘ﬁﬂlﬂﬂ Operation
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us/l 9 . A o = @ Y =
AMNUU Iﬂﬁl!ﬂjj\lﬂgllﬁﬂqqﬁu'ﬁ]@ Operation Form et UNNYSUNNI1IazDAUed

Operation @ 33 1

W Interactive Production Scheduling and Sequencing System - [Operation Form]
B3 File Schedule Generation Login  Option

& E|E|E|E|

Jab D Job Mame Operation 4 ‘workstation Mame | Unit Proceszing Time | Releaze Date | Releaze Time

IN-R-BASE-CREAM SUN-R-BASE-CREAM-2 11243 132
N-R-COVER-CREAI|  SUN-R-COVER-CREAM-3 1137 158
HINGE-BLUE-3 HIMGE-BLUE-3 1127 25
HINGE-GOLD-2 HINGE-GOLD-2 1127 25
HINGE-GOLD-3 HINGE-GOLD-3 1127 25
MEDIA MEDIA-1 1128 =
UPFER UPPER 1114 125
TRAY-ADAPTERA TRAY-ADAPTERA 112 a2
PAPER-1 PAPER-1 112-4 286
MIDDLE MIDDLE 114 226
UPPER-1 UPPER-1 111-4 125
BLOCK-THM-0130-E BLOCK-TH-0130-E 1136 133
TONER-CAP TOMER-CAP 1138 132
BUSH-L BUSH-L 1138 233
GUIDE-P-T-ULP GUIDE-P-T-ULP 1138 208
COVER-T-EDGE COVER-T-EDGE 1138 208
COVER-T-DRUM COVER-T-DRUM 1136 A5
COVER-T-wWPA COVER-T-wRA 1136 N7
COVER-T-WFB COVER-T-WPB 1136 17
3LOCK-T-STOPPEF BLOCK-T-STOPPER 1138 132
CREW-CAPWHITE SCREW-CAP-WHITE 1136 056
REFLEX-2113 REFLEX-en3 11249 723

MWN33 udaes1vazidoadoyaves Operation NAoIMTUTULA

F4
U

YUADUNITNINIY

Y A 9 [

A < . A .44 ;
1. 81lMsiY Job 2uuNE1HRINITINY Operation MABIVDINY Job N

£
] %

A 2 9 < 1A A . A Y @

INUUVUAIYTUNU ﬂWﬂ‘gij‘]JﬂZLﬁl!’Nllﬂ1iLW3J Operation 1 23 LﬂJWVlﬂiui%‘]J”U Iﬂﬂﬂlu@lﬂuﬁluﬂWi
= a wvAa A [ o 9 A= = .

u‘nﬂ%ﬂg‘u MUHUDUNUHIVD 4.2.6 MIVUUNNINYDLIBYAVDN Operation

Y Ao - g 2 g & o . A
. DIWUNITAY Job NAUUUMITIFIIAULLAY FSUUNITNINITAU Operatlon N
4

2
e 090 Job 1

[

U 9] AUy
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v K U 'Y = .
MstunnlSuunseazdanves Setup Time

Sdeamstiuinlsuuisieazideaved Setup Time 1¥M1n131a0n 5§ Tool

Bar ﬁﬂg‘ﬂ

& Interactive Production Scheduling and Sequencing System |._||E||£|
File Schedule Generation Login Option

NEEEEEEE

a A o R o vy 4
HNN34 Llﬁﬂ\ifﬂi!ﬂﬂﬂ'ﬂuﬂﬂﬂiﬂ!lﬂ‘ﬂ’ﬂyjﬁﬂlﬂﬂ Setup Time
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es/l 9 . A o = [ Y =
IMNUU Iﬂﬁl!ﬂiﬂﬂzuﬁﬂQWu'ﬁ]ﬂ Setup Time Form Wwetunndsuunsieazivea

VDY Setup Time ﬁﬂgﬂ

& Interactive Production Scheduling and Sequencing System - [Setup Time] |:||E||E|

B File ScheddlédGEReration Login Option

sl=2 = RG]

o] |
Machine 1D | From Job (D Tadab D Setup Time
111_150T Job 0 SUN-R-BASE CREAMZ 100
R Job0  {UN-R-COVER-CREAM- 100
C1s0T | JobD 1 HINGE-BLUE-3 100
_tsar | Job0 | HINGE-GOLD-2 100
_1sar | Job@ ' HINGE-GOLD-3. 100
111507 sl Setup Time
111_150T Jo . _ LN .
111507 1o ﬂf{qﬂﬁa?:tﬂuﬂi;l';mneiaj::qgL_Iﬂ;aaaﬂ-suu workstation
111_150T Jo
ts0T | Jo
_1saT | Jo
111_150T Jof 1100
11-1_150T Job ™ T TOMER A Tox
111_150T Job 0 | BUSH-L 100
111_150T Job 0 | GUIDERTLULP 100
111_150T Job 0 | COVER-T-EDGE 0
111_150T Job 0 | COVER-T-DRUM 0
111_7150T Job 0 | COVER-TwWP& 0
111_150T Job 0 | COVER-TAWPE 0
111_150T Job 0 : BLOCK-T-STOPPER 100
111_150T Job 0 ] SEHEW-E&F‘-WHITE%DD

a a9 . Ay o Y
MNNIS LAAITIYALIDIAVDYAVDN Setup Time T GNARERIER I

9
o

YUADUNITNINU

1. Nty @Lﬁ@éfmmsﬂ%”mﬁﬁwamﬁﬂmm Setup Time Y9I1UNBE 11

Workstation 1994013

Tadmuald

2. natju ﬁl iWednamilsuuAT1eazidoauoq Setup Time VYOITUNAITUN
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1. M3IAMTINMINAALDUITIRE 19911 (Active Schedule) 15z noURIBNYA1S

o 2
q Agil
- nNf) EDD (Earliest Due Date)
- N LWKR (Least Work Remaining)
- N MWKR (Most Work Remaining)
- N MOPNR (Most Operation Remaining)
- N§ SMT (Smallest Value Obtained by Multiplying Time with Total Processing
Time)

- Nf) SPT (Shortest Processing Time)

- Ng) STPT (Shortest Total Processing Time)
- N LWKR With Setup Time

- N MWKR With Setup Time

- N§ SMT With Setup Time

- N§ SPT With Setup Time

03 STPT With Setup Time
2. MIIANTNMIHAAUDUF 311129187 (Non-Delay Schedule) 1/5enaua8

NNAINE Al

- Nf) EDD (Earliest Due Date)
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N{ LWKR (Least Work Remaining)
N MWKR (Most Work Remaining)
N§ MOPNR (Most Operation Remaining)

N§) SMT (Smallest Value Obtained by Multiplying Time with Total Processing

N SPT (Shortest Processing Time)

ng STPT (Shortest Total Processing Time)
N§) LWKR With Setup Time

) MWKR With Setup Time

Nf) SMT With Setup Time

Nf) SPT With Setup Time

4§ STPT With Setup Time

k4
(Y

Y Y
TagduaoulumslszuanamsdnnIsunIsHan JUuaouad 9 aail

o Ao = oy ' v A o
Wa\1fl]'lﬂﬂﬂuﬂﬂi'lﬂaglﬂﬂﬂsl]ﬂu“aﬂ’m q tan %']ﬂuuﬂfﬂgﬂ'\ﬂ'ﬁﬂigﬂqawaﬂ'ﬁﬁ]ﬂ

M3 swaa Taan151@enuy Schedule Generation > 35N13TANIIINNITHAN > NYNITIA

a 4'9) [
ATTNNITHAANADINIT @NZ‘]J

& Interactive Production Scheduling and Sequencing System |Z| |§| |X|

Schedule Generation sl elslilsy}

schedule Generation Active with the EDD Rule
Active Schedule Generation {With SetupTime) Active with the LWKR Rule
Mondelay Schedule Generation Active with the MWER Rule
Mondelay Schedule Generation {With Setup Time) Active with the MOPMR. Rule
Apparent Tardiness Cost (ATC) Active with the SMT Rule
Apparent Tardiness Cost with Setups (ATCS) Active with the SPT Rule

MPWT Heuristic Method Active with the STPT Rule

MWA36 taasmsidenIsnisuazng lumsdnasamskan
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Y 1 v
Ny T1)sunsuaguaasniineg Start schedule date tWosz1Iumaznausuduly

MIIAATNNINAN A9

Start schedule date
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] Start Time:| & 00 ==

| Mext Cancel ‘

MWN37 LAAIKTN00 Start schedule date

Y
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1. Start Date : sz uMGUAUTUMITaA1TIMEsHEAR Taen sz imuald

'
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2. Start Time : 52yIa1sudulunmsvamsianisnan Taena lilvzsriuali
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MITaa1s1amInan lanateuu TagdusnIzgAIAIIANG (Measures of Performance) 'l

INNTIANTWNIHAA IﬂElﬂ’liilélﬁﬂ'fllJJ‘Ll.i Option > Show Performance Table ﬁig‘ﬂ

= o P od and Seque o [

File Schedule Generation  Login i

Dlm’;lnl El@l@lﬁlg Change working time Ctrl4T
Show Actuzl Table
Show Job Mame
Show Qutput Tahle
Show Performance Table
Showe Verify

1 v W QI a

<ﬂ11Nﬁ38 Llﬁﬂﬂﬂ1ilﬁ’t‘]ﬂLNH@?’IW]’J’J@Na"lJ’ENﬂ1ifﬂﬂﬁ1iNﬂ'l‘§Wﬁ

U
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vintiu Tusunsuazuananiiiee Performance 1NOLAAINANITIAATITINNITHAR
MUAIIAND (Measures of Performance) 9119 9 TuuAagdaTn1suazngmsingsNNIsHann
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*% Performance
— Criteri

r H I [ Total Tardiness [Criteria 4] I TotalwWeighted Tardiness [Criteria 7)
[ MakeSpan [Criteria 2) [ Mo of Tardy Jobs [Criteria 5) I Total Earliness &T ardiness [Criteria 8)
[~ Total Earliness [Criteria 3] [~ Total Lateness [Criteria 6) I Tatal Earliness & Weighted Tardiness [Criteria 9)
— Performarnce

Criterial | Criteria? | Criteria3 | Criteriad | Criteriab | Criteriab | Criteriar
Active Schedule with the EDD Rule 189,622.00 | 27.707.00 | 711,378.00 0.00 0.00 S711,378.00 0.00
Active Schedule with the LwWkR Rule 151.957.00 | 27.707.00 | 718,343.00 0.00 0.00 -718,943.00 0.00
Active Scheduls with the MWEKR Rule 190,384.00  27.707.00 | £93,588.00 13,072.00 1.00 -680.516.00  130,720.
Active Schedule with the MOPHR Ruls 159,495.00 | 27.707.00 | 711.405.00 000 0.00 -711.405.00 0.00
Active Schedule with the SMT Rule 151.957.00 | 27.707.00 | 718.943.00 0.00 0.00 -715.,343.00 0.00
Active Schedule with the SPT Ruls 151,957.00 | 27.707.00 | 718,943.00 0.00 0.00 -718,943.00 0.00
Active Schedule with the STPT Rule 151.857.00 | 27.707.00 | 718,343.00 0.00 0.00 -718,943.00 0.00

MNN3Y LAAINANITIAATNMITHNANAIUA AN

9
1Ny Sidesmsgransinasensnaalugluuuvesnsdeya aunsagla

TagM31@eniuYy Option > Show Output Table A7)

= era e Prod ed and Seque BE

File Schedule Generation Login v

Dlﬁ:lnl El@lﬁlﬁ“ Change working time Cirl+T

Show Actual Table

Show Job Mame
utput Table

Show Performance Table

Show Verify

MWA40 LaAIMIANINYAHANITIAMT M INEA TUF LD UYE 191519
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Y [
1Y T5unsuTLaAInTIve Output Table [loIAAINANTIAATIIMITHAR 1Y
1 9 A [ a @ A 9 a A
sUnuvveImsed aiwla 1dinsesdnslalumswaa Junaznarsudulumsndaie'ls uaz

2 1]
dugamsnaniiols uaasldasgl

Interactive Production Scheduling and Sequencing System
File Schedule Generation Login Option

sl =SS

=% Qutput Table

|

Active Schedule with the LwiR Fule

Job Mame | Operation 4kastation [n] i| Machine [0 | Start Time | End Time
CONE-017-01 1 I 122 60T 1 12-2 180T 9742012 B:00:00 | 94452002 21:41:00
HIMGE-BLUE-2 | 127_170T 1 127 1707 9/4/2012 8:00:00 |10/4/2012 16:56:00

COMWE-010-01

COME-153-31
PAPER

| IN-R-BASE-CREAM
COME+ELAS-153-3

7
10 1221607 1 1221807 S/4/2012 21:41.00 10/4/2012 20:42:00
1| 137807 | 137807 | S/4/2012 800:00 | 11/4/2012 4:23.00
T 1 1241507 ¢ (241507 9/4/2012 800:00 11/4/2012 14:43.00
1| 128807 | 128807  S/M4/2012800.00 11/4/2012 16:55.00
1§ 138757 @ [39.75T  9/4/2012B00:00 11/4/2012 234300
OVER-LDAD 1| 1200807 | 12100807  9/4/2012 80000 12/4/2012 2:48.00
CONE-D17-01 1| 122607 1 (221507 10/4/2012 204200 12/4/2012 513.00
UPPER 1 141807 . (41507 9/4/2012 0000 12/4/2012 10:38:00

1

1

1

1

1

1

1

1

M-R-COVER-CREAI I 1211307 | 12111307 | 5/4/20012 8:00:00 | 12/4/2012 19:53:00
HIMGE-GOLD | 1277707 10 1271707 | 10/4/2002 16:56:00 13/4/2002 2:29:00
TR&Y 1121507 0 1-2_150T 3/4/2012 200:00 | 13/4/20012 55400
HIMNGE-BLLUE-3 12-7_170T
JN-R-BASE-CREAM
HINGE-GOLD-3
MEDIA-
HIMGE-BLUE-Z

127 1707 1 13/4/2002 2:25:00 | 16/4/2002 15:46:00
12-9_80T 1249807 | 11/4/2012 16:55:00) 17/4/2012 1:04:00

12-7_170T 127 1707 | 16/4/2012 12:46:000 227/4/2012 6:52:00

I

I

I
128 1507 1 1281507 9/4/2012 2:00:00 | 28/4/2012 3:31:00
12-7_170T |

127 1707 | 227442012 B:52:00 0 3/5/2012 3:21:.00

MNN41 1AAIHAMIIANINMINAA UV UYEIN1319

9
1niu SdeImsgHanIsians19mswan 1ugUiuuYee Gantt Chart a1s0g 18

Taonsiden 7 Tool Bar aaz1l
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Wi Interactive Production Scheduling and Sequencing System
File Schedule Generation Login Option

D d| = === =

=¥ Qutput Table

Active Schedule with the L'WIKE Rule

Job Name Operation 4 Workstation D kMachine (D Start Time End Time
COME-017-01 1 | 1221807 1 12-2_180T 9/4/2012 B:00:00 | 9/4/2012 21:41:00
HIMGE-BLUE-2 | 1271707 1 1271707 9/4/2012 B:00:00 | 10/4/2012 16:56:00

COME-0M0-01
COME-153-31
FAPER
JM-R-BASE-CREAN
COWE+ELAS-153-31

:
11 2201607 0 (221607 | 9/4/2012 214100 10/4/2012 20:42:00
T 1 I37.80T | 137807 | 9/4/2012 B.00:00 | 11/4/2012 423,00
14 1240507 ¢ (241507 | 9A/2012 BODOD 11/4/2012 14:43.00
11 129807 | (2980T | 9/4/2012 80000 11/4/2012 16:55.00
13 139757 @ (39781 | 9/4/2012 80000 11/4/2012 234300
OVER-LOAD 1 0 1240807 | [210.80T | 9A4/2012 80000 12/4/2012 2:48.00
CONE-DT7-01 11 12201607 0 (221807 10/4/2012 20:42:00 12/4/2012 5:13.00
UFFER 1 IS0 . [ _150T | 94/2012 B.ODOD 12/4/2012 10:38.00
NR-COVER-CREA 1 | 12111307 | 12911307 | 9/4/2012 B:0D0D 12/4/2012 135300
HINGE-GOLD 11 127707 | [271707  10/4/2012 16:58:00 13/4/2012 2:29.00
l TRAY 1 21507 | 21607 | 94201280000 13/4/2012 55400

HINGE-BLUE-3 1

1

1

1

1

|2-7_170T7

IN-R-BASE-CREAM 12-9 80T

HIMGE-GOLD-3 |2-7_170T7
MEDIA-T

12-8_150T
HIMGE-BLUE-2 12-7_170T7

[2-7_170T 137442012 2:23:00 | 16/4/2012 15:46:00
12-9.807 | 11/4/2012 16:55:00  17/4/2012 1:04:00
[2-7_170T 1644720012 15:46:00) 224472012 B:52:00
12-8_150T 3/4/22 3:00:00 | 23/4/2012 3:31:.00
[2-7_ 1707 | 22/4/2M2 B:52:00 | 3/5/2012 9:21:00

MNN42 Llﬁﬂﬂﬂﬁlﬁﬂﬂﬂﬂﬁﬂﬁ%ﬂ@ﬂﬁﬂﬂ”liwammﬂ Gantt Chart

k4
1niiu Tsunsuazuanntivenan1sian1519msHan 1ugUuuDYee Gantt Chart

' £4 [
Taguaawa lugduuvvewmsduaaz funuauudaaz nudn sudunazdugamsiauie s
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@ Interactive Production Scheduling and Sequencing System - [Output Table]
B3 File Schedule Generation Login  Option -

D |G| 8w || =)

x

E|m
= & &le

-1
I1-2

I1-3

I1-4

-1

n-2

-3

-4

n-e

-7

12-8

ns2

2-10

2-11

I3-2

P (H e T

3-2

MNN43 UaAINaNMIIANT 1M INan 1u31J1UUe Gantt Chart

4
TUADUM TN
1 natlu E | iiioAvINIsgHamsan1T1IMskaalugiiuuves Gantt Chart
2. na1ju il 111pABINITRNAMIIAMITMIHAR TuFUUUVDINITI
1 Zu 4 ° a {
3. NALYU | ite 13 Load Yoyan1519msnanlugiiuy Gantt Chart 9114
v P4
NETLITRG

U 4 o a <
4. Ny & itoriims save Fo3an1319M15WaA U1 Gantt Chart (1)

1 4 a 4 a { {
5. nAlju §|Lﬁ’é)éllf)\iﬂﬁWMWGHiNﬂﬁwaﬁclugﬂu‘ljﬂ Gantt Chart Nueradn
9 A a J .
#1199 99NN1UATOINUN (Printer)
1] I v 9 ]
6. na1ly R flodoamsvenevinavos Ganit Chart iolvigaziBendadiy &
Y819 Gantt Chart 1%g 14 1ug299a1 15 w1l
7. natly 2 oo amsdovunnves Gantt Chart e lgnImsInvesn1se

mswaa Taggovunaligninswlugiuial 12 41 lua
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® [nteractive Production Scheduling and Sequencing System - [Output Table]

B3 File Schedule Generation Login  Option =
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. Interactive Production Scheduling and Sequencing System - [Output Table] Bad
B3 Fle Schedule Generation Login  Option -8 X

D || = 5| | | = |
Em
1= ]E] @.Ial

-10

n-11

52

I3-3

I3-6

I3-7

I3-2

I35
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&% Performance

— Criteria
[ Total Tardiness (Criteria 4) [ Total'weighted Tardiness (Criteria 7)
™ Mo, of Tardy Jobs [Criteria 5] [ Total Earliness &T ardiness (Criteria 8]
[ Total Earliness [Criteria 3] I Total Lateness (Criteria £) [ Total Earliness & Weighted T ardiness [Criteria 9)
- Performance
Criterial | Criteris? | Criteria3 | Criteriad | Ciiteria5 | Criteria6 | Criteria;
Active Schedule with the STPT Rule 151.957.00 | 27.707.00 | 718.343.00 0.00 0.00 -718,343.00 0.00
Inkeractive 166,568.00 | 27.707.00 | 714.332.00 0.00 0.00 -714,332.00 0.00

d' = I3 v o A 9 v A 9 [ a
MNN47 LLﬁﬂQﬂTi!‘]JifJ‘]JL‘VIEJ’]JWJ']ﬂNﬁ1/]]’lﬂ{iﬂﬂI‘]Jillﬂi1Jﬂ‘]J°I/l]lﬂGNﬂﬂTifl]ﬂﬂ"lﬁNﬂ']iWﬁ@lll‘]J‘U

Tdnou

9 )
uenNINil §4eU130931881B8aA18 ) vosUIAaz U 1A 15U Feau Tuuas

A tg’ < 1 1 3 [
PaNFNAY — Fugaveu ifudu 1asn1s Double Click NuMsFUBINUIY 9 Aeg)]

. Interactive Production Scheduling and Sequencing Syster - [Output Table]

B+ File Schedule Generation  Login  ©ption

mME == EEEE

—Job Data

Job Name: HINGE-GOLD-3
Start: 20/4pr/03 08:00

Complete: [5epr/0az305
Due:  [ozAu/030800
~— Operation Drata E ------------- !
Operation: |1— e d—
Start Setup: W ______________________‘__ ______
Setup Finish: 20/Aprf080%40 4 F_____ ______
Setup Time: 100 Minutes —
End  [25/pi/03 23105 B <
Processing Time: |3000 Minutes

NNN48 L!.ﬁﬂ\‘l‘ﬁ‘fﬁfﬂ’E']i'lflﬁglaﬁlﬂﬁllﬂﬂﬂuuﬁiﬁi%ﬂu
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d o W gj (v
a'aum:nJszqnmﬂ%’mﬁmswmmumﬂumu (Analytical Hierarchy Process, AHP) lumsda
M519MINEA

naand Idihinsnaaesiamsemsnandies uazngn1sIan1TNMIHARR1SY
[ 4 d v A 14 1 v @
' ldnadnsannasinisaadulalunesuuaninisramididama (Show Performance Table)
I 1 v W T as [ A A A 9 9 1
UM ILaaImIAIIanan1e 9 veanguazisn1sdan1sansnanitaenlys Yssnouaieved
) v v A 4 ) . . a L4 o w Qs’l 9 J A
fFmsuanaennamnmsanauls (Criteria) Taslumsiasigrvuuanudy lgandnaaen
o v A ] 4 4 { A Y] a {
naansdadnle (Criteria) 96191108 4 inaat uaz 1dmndna lRFongmisiansanisnann
) a o { I 4 1 4 o o
aamsazih 1 ms g Inlasuiuuo udih 1undnau Next iveshmsnlSeuiiondis

ANUIA © (Preference and Importance Comparison)

W Interactive Production Scheduling and Sequencing System
File Schedule Generation Login Option

D|E"‘|E| E|@|E|E|E|

formance
¥ Total Flaw Time [Criteria 1) v Total Tardiness [Criteria 4) I TotalWeighted T ardiness [Criteria 7)
I MakeSpan [Criteria 2) ¥ Mo of Tardy Jobs [Criteria 5] I Taotal Earliness &T ardiness [Criteria 8]
¥ Total Earliness [Criteria 3] I~ Total Lateness [Criteria B) I~ Total Ealiness & Weighted T ardiness (Criteria 9)
— Performanc:

Criterial | Criteria2 Ciiteria3 | Criteriad | Criteria§ Criteriaf | Criteria’
MNondelay S chedule with the EDD Rule 21227600 20,173.00  231,967.00  5,340.00 4.00 -Z2EEZ7.00 534000
Nondelay S chedule with the Lw/ER Rule 135,344.00 2017300 328728300 6.041.00 300 32274300 BO04On
Nondelay 5 chedule with the MwKR Rule IP237E.00 0 2017300 14672400  F0.501.00 21.00 FE.223.00 711130
Nondelay 5 chedule with the MOPNR Rule 210,714.00 2017300 23387700 15401.00 4.00 -218,476.00  15.401.0
Nondelay 5 chedule with the SMT Rule 135344.00 2017300 328783.00 604100 200 -322,748.00 E.041LOn
Nondelay 5 chedule with the SPT Rule 135344.00 2017300 328783.00  E£.041.00 200 -322,748.00 E.041LOn
Nondelay 5 chedule with the STPT Rule 135,344.00 2017300  328789.00  E.041.00 .00 -322,748.00  E.041.00

=

Mext

$ a o a v v d 4
ﬂ1Wﬁ49 Llﬁﬂ\‘l')%lmgﬂg]ﬂTii]ﬂ@niNﬂWiWﬂﬁﬂNc] LRASHIANTATUDN

a, Y] a 1 o 4 4 %
VNNNUAAIBUAZNYNITIANTNMTHAAAIE HazHaaniammas Faluniw
o @ 4 v A . . 4 . .
Tavimsidendudennaumnisdadula (Criteria) 4 UM A Total Flow time, Total Tardiness,
. A @ a A 9 o A 3
Total Earliness 1tazNo. of Tardy Job ttazFengmsidamsnmsnaaiz 1ilumadenig 7 ng

iehmanlSouioudaunnudiney (Preference and Importance Comparison)
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@ Interactive Production Scheduling and Sequencing System

File Schedule Generation Login Option
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Performance Data

Ciiterial Ciiteria2 Ciriteria3 Ciiteriad Criteria Ciiteriab | Cnle[lli‘
Hondelay Schedule with the EDD Rule 21227600 | 2017300 | 231.967.00 | 5.340.00 4.00 22662700 534
Nondelay Schedule with the L'wKR Rule 19534400 2017300 32878300 | 604100 3.00 32274800 BO41
Nondelay Schedule with the MwER Rule 37237500 2017300  146724.00  F0,501.00 21.00 -FEZ2300 | 71
Mondelay 5chedule with the MOPNR Rule 2071400 | 2017300 | 233877.00 1540000 | 4.00 218,476.00 0 15400
Mondelay Schedule with the SMT Rule 19534400 2017300 32879300 604100 | 300 32274800 B0
Mondelay Schedule with the SPT Rule 19534400 | 2017300 | 32879300 604100 | 300 -322,748.00

K1

Comparison of each criteria

60417
3

Total Flow Time [Criteria 1] Total Earliness [Criteria 3]

Total Tardiness [Criter

Total Flow Time [Criteria 1] Equal Importance

Total Earliness [Criteria 3)
Total Tardiness [Criteria 4]
MNo. of Tardy Jobs [Criteria 5)

Equal Importance

=

Equal Impartance
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<% Performance

Performance Data

Total Flow Time [Criteria 1)

Ciiterial Criteria2 Ciiteriad Criteriad Criteria5 Criteriaf | Emerﬂ
Nondelay Schedule with the EDD Rule 20174600 | 40076.00 | 322,061.00 7183100 5.00 -250,230.00 | 71,83
Nondelay Schedule with the Lvw/KR Ruls 9546300 | 40076.00 | 379.263.00 | 2275000 300 -356.513.00 | 22750
Nondelay Schedule with the M/KR Rule 329492900 4007600 | 26137600 | 13932800 10.00 -122.047.00 | 156 42
Hondelay 5chedule with the MOPHR Rule 197.26500 4007600 | 337593400 8330300 6.00 25463100 83300
Nondelay Schedule with the SMT Rule 9546300 | 4007600 37926200 22,750.00 3.00 -356,513.00 | 22,750
Nondelay Schedule with the SPT Rule 9546300 | A0076.00 | 379.263.00 | 2275000 300

-356.513.00 ZZfiLI
»

delay Schedule with the MOPMR I indelay Schedule with the SMT Rifsndelay Schedule with the

MNondelay Schedule with the EOD Rule

MNondelay Schedule with the L'WwKR Rule

Nondelay Schedule with the MwkKR Rule

Nondelay Schedule with the MOPNA Rule

Mondelay Schedule with the SMT Rule

MNondelay Schedule with the SFT Rule

Nondelay Schedule with the STPT Rule

Moderate better than

Strang better than

Nat Different

=

Demonstrated better than Dz

Demonstrated better than Dremi
Demonstrated better than Demi
Mot Different

Mot Different
Mot Different

onstrated better |

onstrated better |

omstrated better |
Mot Differsnt
Mot Different
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dndulaeinsananudeandeslumsnlSeuiion (Consistency of Judgment) 9A1A21N

A0ANADY (CR : Consistency Ratio)
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D H = = =

X performance

Consistency Fistia Calculations

Criteria

Tokal Flow Time (Criteria 1)

0.05047

Total Eatliness (Cieria 3)

001561

Totel Tardiness [Crkeria 4

0101106

Mo, of Tardy Jobs (Criteria 5)

0.04865

Ciiteria Compatison Matii:

Priorty Ranking

007731

ol

Priaiity

Nandelay Schedule with the EDD Fule

023975

Mondelay Schedule with the L'wKR Rule

015743

Nondelay Schedule with the MisER Rule

008542

Mondelay S chedule with the MOPNR Rule

006510

Nandelay Schedule with the SMT Fule

015743

Nondelay Schedule with the SPT Rule

015743

Nandelay Schedule with the STPT Rule

A
NNaan

015743

003623
001182
007656
0.03685
008550

1 v
M52 LAAIAINNEDANADI (Consistency Ratio, CR) tagAnimiinaudfvouaaz
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