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Name : Mr.Panpot Prugsachantana
Thesis Title : Productivity Improvement by Planning and Job Scheduling
Case Study : Paper Box Company
Major Field : Industrial Engineering
King Mongkut's Institute of Technology North Bangkok
Thesis Advisors : Dr.Nathapo!l Areeratchakul
Associate Professor Somkiat Jongprasithporn
Academic Year : 2007

Abstract

In highly business competition every company must improve production efficiency. Job
scheduling was the major factor in production efficiency improvement. Not only decrease
tardiness but also increase production efficiency. This thesis improved production efficiency by
job scheduling in paper box industrial. The major objective of this thesis was decrease tardiness
of job.

In order to improve the production efficiency, the current scheduling, of the sample factory
were studied for find the reason that made job scheduling efficiency not as good as it should be
and collect setup time and production time for scheduling database. Method for job scheduling
using genetic algorithms and dispatching rule (EDD) for job scheduling.

After the computer program developed was used for scheduling, it was found that the
production efficiency was improved. The tardiness decrease 60.39% and number of tardy job
decrease 63.1%. Unless two efficiency indicator job scheduling by genetic algorithms give
significant better than job scheduling by EDD at 95% confidence interval

(Total 325 pages)

Keywords : Job Scheduling , Genetic Algorithms
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2.2.6 MINMWAYUF(Mutation)
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vy 3815 Crossover Ainngaf 149NN NARDY
I1INA MILUAT (47 ) 0X
11709 MINUAT (72 11W) OX
W1388 IULAT (108 31U) oX
IR MIUUAT (47 97U SIWPUFITARN)) PMX
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191287 NINUAT (47 90) Tuihiod gy
BT8R NIWUAT (72 ) 0.1
(%1308 MIWUAT (108 311) Tuihiudfay
Bor-wang Cheng , Chun-Lang Chang 0.15

3.4.3 330135 Mutation
o il . d’ el . . .
fIMuAIENs Matation Tun1Inaassi Iau19733 Inversion Mutation 1@tz Displacement

i - . v A 4
Mutation (11839108 1NBI19INMINARBIVDIFIFENIUDUAINITIA 3-11

MINTA 3-11 MINUTAIITNIS Mutation NANYAR IANINMINABOININGIT0N 1A

a =y ko -
A3y 753 Mutation NANFAN 189 1ANITMANGY
Bor-wang Cheng , Chun-Lang Chang Displacernent Mutation

Uwe Aickelina , Kathryn A. Dowsland Displacement Mutation




un 4

HaN1INADdY

vinarsud wilgmindauadwesTssrudiein

o
Taun13sarITINISHARIY

b [} a A [y 3 - > T
aznaanﬂu'ﬁ'ayn'lun1'm1mmlm1ﬁwmmmq INTANIDE tun1s Nﬂﬁiﬂﬁf]uﬂ N4

v & A e a 2
drznevdisamasywlumnlfyauniedng uaz nannssyulunanda wenviniu

» J L3 : ] - - J
szdomaneuilsivii ldlizfninmussiunouiBSsiugnisuiilsedninmanaga

A Y -y : [ 3 t L] H
o ldnissamasnmsndaiiu luaufhminofidmuall Treiivussudangsine ti

4.1 NANNARIYIU

) ﬂ { ] w ar - 4 . 1)!' ot P
panwrpuieiiudoyaiitfglunfaninamamda  dissnnilinsutuiah
- & - ] o & = - u’: Ai -
dealflunsrdalurioddnsdig  Fuswtwamiflunmsdiusuniesdnsdis  vinm
& o ) o 1Y 1 9 o
ATy IHYBUATEINNIA NI UAMIAIRABY  washez MR UM IRRA1I 9N

- o ; t » y A L4
ndaaanddle Tumsiteilve 1oy 2 sdiefe nownaspmlumnlivauniodns

uas rzmmmgmlumma’ﬂ

»
L J -
4.1.1 nannasym lunisdSudanisatng

1. iR Roland 800 TYP R 804

: v & A a
A3 41 A1TaRUI01 U3 USUBUNTOINUN Roland 800 TYP R 804

ﬂi‘lﬁ l’m'lléﬂﬁ'l.léﬂﬂ#ﬂﬂ I']h’lgﬂﬂéﬂﬂlﬁgﬂ nmﬁ'lﬂumséam?aa
1 B:00 8:25 0:25
2 10:50 11:10 0:20
3 13:45 14:15 0:30
4 16:00 16:40 0:40
5 9:15 9:45 0:30
6 11:30 11:55 0:25
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AT 4-1 (AD)
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15 9:50 10:25 0:35
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FnfunanlndvesnaiuduniouniosRun Roland 800 TYP R 804y
29 x 1.0=29 u

ﬁm?’um:ﬁm'uﬁnmtdmfumqﬁ?i’uﬁmuﬂ'lﬁlﬁa 5% sipavnnaviian Tuirun
fashufuiiRmssdeuin linfssn hanhindeuns hunfoueinizamesnin
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(INTIRIIIU = 29 + (29 x 0.05) = 30.45 ~3 1 UM

ﬁmi’um‘?aﬁ'f\ﬂhqq'lulmuﬂt‘}uqtfmzﬁmw'lué’numztﬁmﬁu Saunnatuan
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= o
1. HHUANIN

UHUARLA setup time
Roland 800 TYP R 804 00:31
Mitsubishi Diamond 1000 00:37
Heidelberg Speedmaster CD 102(6 colour) 00:42
Mitsubishi 6 HC-5 01:01
Heidelberg Speedmaster CD 102 00:41
Heidelberg MO 00:38
Heidelberg SORDZ 00:35
Heidelberg SORKZ 00:39




2. uHumlzny

uHumiznu setup time
indoannugnynIng Hori Zontal TS-VPF32H-5 00:23
Fosnaugnynidn 00:13
(nJoenauifin SAM 00:12
3. UHMABILIARDY
sIHUnBIIATOL setup time
iwiasemdion 00:16
in3eenuarodayl Huawei RHW-11300 00:34
193938M0IMBTIUA QY (Qun Ying) 00:29
wipIYH  ZUVGC-1200A 00:23
inSoaniny’ 2 00:26
in3osemimans 00:21
inTpaeNNBROS N 00:24
wFeavain szunlndh 00:32
Tosvmin ssunufe 00:33
4. uunlany
sn lafin setup time
winailylafn 1 00:25
iisneihylafn 2 00:11
inosthslasm 3 01:24
indpaihyinfin 4 00:47
mnsesthilasn s 00:55
indoatlylafn 6 00:56
inpailuladn 7 00:57
wioailylafn s 01:32
(ninathilafn 9 02:00




unun lafm setup time
indoailulafn 10 01:26
wdeatirlndn 11 01:48
wieailulaim 12 01:12
inSoaillndn 13 01:55
wdoethslasm 14 01:23
wpsilylefm 15 01:09
mdpailladn 16 01:24
inoailylaim 17 01:13
indosihslad 18 01:28
indeathiladm 19 01:08
ineathiladv 20 02:01
ineathladn 21 01:06
indeathulndn 22 01:09
indeathilad 23 01:24
ndoathulndm 24 01:25
winaihyladm 25 01:19
indoailuladn 26 01:19
5. isundasznou
wnunamlsznoy setup time
in38dAn ACE 00:16
i0eRn KKK 00:23
inieIAn QY 00:34
nFesdin HY 00:32
;nIoamn 1 00:13

4
I 2

00:13
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4.1.2 naunasg i lumsnaa
4.1.2.1 UHUNANA
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: aF = A
WI?N'?I 4-2 ATNUTAIDATINTTHARY mmsmi‘nﬂmmunﬁuﬁ

LT W03 Sasnsnan wiwd T
1 Roland 800 TYP R 804 5000
2 Mitsubishi Diamond 1000 5000
3 | Heidelberg Speedmaster CD 102 6000
{6 colors)
4 Mitsubish: 6 HC-5 5000
5 | Heidelberg Speedmaster CD 102 7000
6 Heidelberg MO 3000
7 Heidelberg SORDZ 3000
8 | Heidelberg SORKZ 3000

4.1.2.2 urmuntzny
wwumlsuannsausRdudndfindessnrdmiunioednshumuntenmiy
FundesithiszuudaTuld Frannsodmussasnnwinldiinioslnoasendotuinies
Tusmodnt  unsiidnddummiznuiedednfitunmizeuiiodud3iel’iudoyaty
nsndavesfiRcumatsnny  emnundvuessanmandauazifonnugndoslunts

UseiiiudasINsHIn TRUDATINIHAAYOILUNUMIZN LITAIRIATITI 4-3
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dwn 0075 SaTInTsHAn uiuA T
1 | ndoanauganlng Hori Zontat TS-VPF32H-5 2000
2 | wdonaugnymin 1000
3 | indeannuidin saMm 1000

4,1.2.3 uwunendo
4o A v d 2
wieatnsluuwunondon Whundesdniideslifufidendudnuguamsiau
] r J L i) = A
aneg  deezdesmdundosasimsninvosdlfiRemmaeany  wlennugndoalums

UsziiiudasNsHaR TRESATININARYDUINUNDNUAABY RUTAIRIATIIG4-4

H o oy A o
FI'I‘l‘N'ﬁ 4-4 ATTRUAAIDATINTIHAAVOUATOINNS TULEHUNBILIRADY

HAu TIN5 Sasinisnaa uauA Tae
1| indesenuiion 5000
2 | wiesewmloiay? Huawei RHW-11300 3000
3 | wfesenmesiug QY (Qun Ying) 5000
4 |wiesengh ZUVGC-1200A | 3000
5 | infeseny? 3000
6 | nfesmuimans 3000
7 | ndseonneimediua 3500
g | ntoeimn szunlndh ) 1000
o | nJesian szunuie 1000
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4.1.2 4upunlasm
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AN 4-5 AT HUTAIBATINTIHARYBIANTBIINT TULNY ﬂ'lﬂﬂﬂ

Ay 510017 ShznHaR whwd Tue
1 | infestiulefn 1656
2 | ndeailnlndn 2 2800
3 | infethuladm 3 1400
4 | ndesthiladm 4 2300
s | ndestluladns 2500
s | wivailuledns 1300
7 | ndeaihiladn 7 560
g | inFeailuladn g 300
o | indosilulagmo 450
10 | infostlulndn 10 600
1 | indosthladn 11 580
12 | indoathiladn 12 600
13 | infosthiladm 13 700
14 | indnsilulndn 14 610
15 | infoailulndn is 700
16 | waeaiulai 16 20
17 | infesthiladm 17 880
18 | indeatiuladn1s 960
19 | indeatiuladn 19 640

20 | indoailyladn 20 670
21 | indesihuladn 21 720
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- 1
N1713N 4-5 (AD)

1A 570013 SasImInan uHA T
2 | infesilylafin 2 530
23 | ndneilylafn 23 550
24 | nFeathiindm 24 690
25 | indaatliladn 25 500
26 | wdnaihilasm 26 700
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o ] a ar ar - ar
srdnsniugua T wesnuhinTos imnzaufudnyazautiug AI9639A 0
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A13197 4-8 LAAY Treatment Combination /199 1UMINATOY

StdOrder | Pop Size Pc Crossover Pm Mutation
1 10 0.7 PMX 0.1 | Displacement
2 30 0.7 PMX 0.1 | Displacement
3 10 1 PMX 0.1 | Displacement
4 30 1 PMX 0.1 | Displacement
5 10 0.7 OoX 0.1 | Displacement
6 30 0.7 0OX 0.1 | Displacement
7 10 1 (0):¢ 0.1 | Displacement
8 30 1 OX 0.1 | Displacement
9 10 0.7 PMX 0.2 | Displacement
10 30 0.9 PMX 0.2 | Displacement
11 10 1 PMX 0.2 | Displacement
12 30 | PMX 0.2 | Displacement
13 10 0.7 OX 0.2 | Displacement
14 30 0.7 OX 0.2 | Displacement
15 10 1 16).¢ 0.2 | Displacement
16 30 1 0X 0.2 | Displacement
17 10 0.7 PMX 0.1 Inversion
18 30 0.7 PMX 0.1 Inversion
19 10 1 PMX 0.1 Inversion
20 30 1 PMX 0.1 Inversion
21 10 0.7 OX 0.1 Inversion
22 30 0.7 0X 0.1 Inversion
23 10 1 OoX 0.1 Inversion
24 30 1 (6)¢ 0.1 Inversion
25 10 0.7 PMX 02 Inversion




A13197 4-8 (AB)

StdOrder | Pop Size Pc Crossover Pm Mutation
26 30 0.7 PMX 0.2 Inversion
27 10 1 PMX 0.2 Inversion
28 30 1 PMX 0.2 Inversion
29 10 0.7 OX 0.2 Inversion
30 30 0.7 0).¢ 0.2 Inversion
31 10 1 0),¢ 0.2 Inversion
32 30 1 OX 0.2 Inversion
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StdOrder | Pop Size Pc | Crossover Pm Mutation Late
1 10 0.7 PMX 0.1 Displacement 1102
2 30 0.7 PMX 0.1 | Displacement 1176
3 10 1 PMX 0.1 | Displacement 961
4 30 1 PMX 0.1 | Displacement 1172
5 10 7 oxX 0.1 | Displacement 1094
6 30 0.7 ox 0.1 | Displacement 1116
{— 7 10 1 (04 0.1 Displacement 1343
8 30 1| ox 0.1 | Displacement 1211
9 10 0.7 PMX 0.2 | Displacement 1036
10 30 0.7 PMX 0.2 | Displacement 1281
11 10 1 PMX 0.2 | Displacement 1174
12 30 1 PMX 0.2 | Displacement 1213
13 10 0.7 (0),4 0.2 | Displacement 1067
14 30 0.7 oX 0.2 | Displacement 1059




@13197 4-9 (AB)

StdOrder | Pop Size Pc | Crossover Pm Mutation Late
15 10 1 0X 0.2 | Displacement 1320
16 30 1 OX 0.2 | Displacement 1161
17 10 0.7 PMX 0.1 Inversion 1249
18 30 0.7 PMX 0.1 Inversion 1151
19 10 1 PMX 0.1 Inversion 1150
20 30 1 PMX 0.1 Inversion 1107
21 10 0.7 0OX 0.1 Inversion 1276
22 30 0.7 )¢ 0.1 Inversion 1156
23 10 1 (0).6 0.1 Inversion 1029
24 30 1 0X 0.1 Inversion 1056
25 10 0.7 PMX 0.2 Inversion 1190
26 30 0.7 PMX 0.2 Inversion 974
27 10 1 PMX 0.2 Inversion 1393
28 30 1 PMX 0.2 Inversion 1110
29 10 0.7 OX 0.2 Inversion 1136
30 30 0.7 0X 0.2 Inversion 1147
31 10 1 0X 0.2 Inversion 1226
32 30 1 OX 0.2 Inversion 1126
33 10 0.7 PMX 0.1 | Displacement 1112
34 30 0.7 PMX 0.1 | Displacement 1185
35 10 1 PMX 0.1 | Displacement 1262
36 30 1 PMX 0.1 | Displacement 1050
37 10 0.7 0X 0.1 | Displacement 1520
38 30 0.7 0X 0.1 | Displacement 1280
39 10 1 OX 0.1 | Displacement 1316
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A0 4-9 (D)

StdOrder | Pop Size Pc | Crossover Pm Mutation Late
40 30 | OX 0.1 | Displacement 1186
41 10 0.7 PMX 0.2 | Displacement 1286
42 30 0.7 PMX 0.2 | Displacement 1089
43 10 1 PMX 0.2 | Displacement 1092
44 30 1 PMX 0.2 | Displacement 1088
45 10 0.7 OX 0.2 | Displacement 1001
46 30 0.7 oX 0.2 | Displacement 1231
47 10 1 0).4 0.2 | Displacement 1189
48 30 1 (8).4 0.2 | Displacement 1111
49 10 0.7 PMX 0.1 Inversion 1351
50 30 0.7 PMX 0.1 Inversion 1208
51 10 1 PMX 0.1 Inversion 1130
52 30 1 PMX 0.1 Inversion 1109
53 10 0.7 (6).4 0.1 Inversion 1210
54 30 0.7 oX 0.1 Inversion 1204
55 10 1 00X 0.1 Inversion 1232
56 30 1 (0).4 0.1 Inversion 1232
57 10 0.7 PMX 0.2 Inversion 1149
58 30 0.7 PMX 0.2 Inversion 1111
59 10 1 PMX 0.2 Inversion 1267
60 30 1 PMX 0.2 Inversion 1091
61 10 0.7 0X 0.2 Inversion 1140
62 30 0.7 OX 0.2 Inversion 1193
63 10 1 OX 0.2 Inversion 1236
64 30 1 OX 0.2 Inversion 1170
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Residuals Versus the Fitted Values

(response is Late)
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| Factorial Fit: Late versus Pop Size, Pe, Crossover, Pm, Mutation

Escimated Effects and Coefficients

Term
Constant
Pop Size
Pc
Crossover
Pm
Hutation
Pop Size*Pc
Pop Size*Crossover
Pop Size*Pm
Pop Size*Mutation
Pc*Crossover
Pc*Pm
Pc*Hutation
Crossover*Pm
Crossover*Mutation
Pm*Mutation
Pop Size*Pc*Crossover
Pop Size*Pc*Pm
Pop Size*Pc*Mutation
Pop Size*Crossover*Pm
Pop Size*Crossover®Mutation
Pop Size*Pm*Mutation
Pc*Crossover®Pa
Pc*Crossover*Mutation
Pec*Pm*Hutation
Crossover*Pn*Mutation
Pop Size*Pc*Crossover*Pm
Pop Size*Pc*Crossover*Mutarion
Pop Size*Pc*Pm*Mutation

| Pop Size*Crossover*Pa*Mutation
Pc*Crossover®*Pun*Hutation
Pop Size*Pc*Crogsover*Pm*Mutation

8!l

for Late {coded units)

Effect

-46.41
1.03
29.84
-27.47
0.78
-24.03
2.91
-0.28
-29.78
18.59
53.78
-12.34
~-31.78
-28.03
15.53
~-12.22
-32.66
17.47
29.16
48.16
-25.41
~2.78
-26.66
29.91
41.09
~17.,22
8.16
-15.16
-3.84
-26.03
17.16

Coef
1171.77
~-23.20
0.52
14.92
-13.73
0.39
-12.02
1.45
-0.14
-14.89
9.30
26.89
-6.17
~15.89
~-14.02
7.77
-6.11
-16.33
8.73
14.58
24.08
-12.70
-1.39
-13.33
14.95
20.55
-8.61
4,58
-7.58
-1.92
~13.02
8.58

SE Coef
12.35
12.35
12.35
12.35
12.35
12.35
12.35
12.358
12.35
12.35
12.35
12.35
12.35
12.35
12.35
12.35
12.35
1235
12.35
12.35
12.35
12,35
12.35
12.35
12.35
12.35
12.35
12.35
12.35
12.35
12.35
12.35

94.90
-1.88
0.04
1.21
~-1.11
0.03
-0.97
0.12
-0.01
-1.21
0.75
2.18
-0. 50
-1.29
-1.14
0.63
-0.49
-1.32
0.71
1.18
1.95
~1.03
-0.11
~1.08
1.21
1.66
-0.70
0.37
-0.61
-0.16
~1.05
0.69

0.000
0.069
0.967
0.236
0.274
0.975
0.338
0.907
0.991
0.237
0.457
0.037
0.621
0.207
0.265
0.534
0.624
0.195
0.484
0.246
0.060
0.311
0.911
0.2z88
0.235
0.106
0.491
0.713
0.544
0.877
0.300
0.492
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Normal Probability Plot of the Standardized Effects

(response is Late, Alpha = .05)
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A13147 4-10 setup time IL@¥ production rate wqm‘sawmmaﬂuununwuﬂ'

LN setup time | production rate
Roland 800 TYP R 804 00:31 5000
Mitsubishi Diamond 1000 00:37 5000
Heidelberg Speedmaster CD 102(6 colour) 00:42 6000
Mitsubishi 6 HC-5 01:01 5000
Heidelberg Speedmaster CD 102 00:41 7000
Heidelberg MO 00:38 3000
Heidelberg SORDZ 00:35 3000
Heidelberg SORKZ 00:39 3000
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1 . i A w0
A1 4-11 setup time 11A% production rate younseeinsmen lutsnundeny

wnunenuy setup time | production rate
3 .
nTeenaugnynlng Hori Zontal TS- 00:23 2000
VPF32H-5
& g
INTBINAUYAYAAN 00:13 1000
3
(ATOINAUAN SAM 00:12 1000

4 . _ > WA
MITWN 4-12 setup time 11AZ production rate ¥BAATBITNTA1T IHUHUADIVIAT DL

UANABIUIARDY setup time | production rate
inTeee oy 00:16 5000
insoseumlosay? Huawei RHW-J1300 00:34 3000
1#399911101ABT U QY (Qun Ying) 00:29 5000
wiewowyl  ZUVGC-1200A 00:23 3000
(ATB90 11 2 00:26 3000
R R e H 00:21 3000
13psoTNBIReI I 00:24 3500
mIosvain szuyith 00:32 1000
wiosdan szuuufe 00:33 1000

: 5 & W 1 @
A3 4-13 setup time LAE production rate Y0ATBITNTA19) Tuimun ladn

ununlaAn setup time | production rate
indnailuladn 1 00:25 1650
nsosilylain 2 00:11 2800
wsoaihladn 3 01:24 1400
isoaiiuladn 4 00:47 2000
ininsilyladn s 00:55 2300
insoailyladin 6 00:56 1300




A3 4-13 (AD)

LHUA 1AM setup time production rate
indoailyladn 7 00:57 800
insosililadn 8 01:32 300
n3oaihyladn 9 02:00 450
inoailuladn 10 01:26 600
insosilyladn 11 01:48 750
insoailuladn 12 01:12 600
winaihiladv 13 01:55 700
w3osihiladn 14 01:23 610
indpailuladm 15 01:09 700
tnailylaim 16 01:24 420
wieaihylad 17 01:13 880
wioailyladn 18 01:28 960
wsoatlyladv 19 01:08 640
insnailuladn 20 02:01 670
indosilyladn 21 01:06 630
insoailuladn 22 01:09 600
indnsilulad 23 01:24 710
inoaililadn 24 01:25 810
ineailyladn 25 01:19 680
indnailyladn 26 01:19 750
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A191971 4-14 setup time LAY production rate ¥OIUATOITATAN TulHunARsznOY

uHunAalszneu setup time | production rate
i303fn ACE 00:16 7000
(A3BsAn KKK 00:23 1000
in3osAn QY 00:34 6000
w3esAa HY 00:32 7000
wiBamnm 1 00:13 2500
13ININI 2 00:13 2500

4.4.1 M319U Gantt Chart 1M5UNIUANY
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1.1 iR BYRUN Mitsubishi Diamond 1000
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1 2:00 2:30 0:30
2 21:30 22:00 0:30
3 1:30 2:10 0:40
4 3:30 4:00 0:30
5 5:30 6:00 0:30
6 21:30 22:10 0:40
7 23:30 >:10 0:40
8 2:30 3:20 0:50
9 4:00 4:30 0:30

10 2:00 2:40 0:40
11 22:30 22:50 0:20
12 23:40 24:00 0:20
13 10:30 11:00 0:30
14 13:00 13:40 0:40
15 13:50 14:40 0:50
16 14:40 15:20 0:40
17 15:20 15:55 0:35
18 16:00 16:35 0:35
19 8:00 8:35 0:35
20 2:40 10:15 0:35
21 10:15 10:50 0:35
22 10:50 11:25 0:35

ndy 0:35
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154 | NABI GREEN C'ROSS DRESSING STRIP 03-1124 fiTowaran




216

M3t w1 (A9)

N899 GREEN CROSS DRESSING STRIP 7.5¢cm x 5m / 03-

155 i Towanav
1126
157 | @83 GREEN CROSS FABRIC DRESSING / 03-1180 filowaayl
naBs GREEN CROSS FABRIC FINGERTIP LARGE / 03- . .,
158 1t lanaten
1182
AH99 GREEN CROSS FABRIC FINGERTIP REGULAR / ) .,
159 fiTonanani
03-1181
160 | NA94 GREEN CROSS FABRIC KNUCKLE / 03-1183 ilowaan
A9 GREEN CROSS BLUE DETECTABLE PLAST / 03- . .
161 Hlenanan
2311
165 | N@99 PROTEC 38mm x 7.5m / 03-2141A #lowaray
174 | naos aa1¥lan 999 82x82x228mm 935y
192 | na®3 Hunderdplast'100 / 03-11390 i1 Tonanan
226 | HERBAL aUAn
245 | NA®3 MEPORE 3748 / 04-2220A filewaredt
aaninoy BARCODE GREENLAND 82G
269 Ay Inyung
(MW20F)/48GR 101
aRnNIND3 BARCODE GREENLAND 105G
270 a7 INYUINT
(SW30)/4SGR104
AANNGT BARCODE GREENLAND 82G
271 aes Insuins
(MW20D)/4SGR100
282 | BOX MEGA RAID SCSI 320-2 / LL-840000501 SCI
[ 4
ARMABS BARCODE GREENLAND 82 G
287 au1u lnvuIns
(MW20F)/4SGR112
305 | NA89 BELT HOT & SOUR BOWL/USA / 0174 Insfinisu
306 | Noed BELT LEMONRASS & CHILI / 010-7 Tnufnry
307 | na@®a BELT THAI GINGER RICE NOODLE BOW/ 023-6 nofiney
313 | NA©9 LL-842500600LF SCI




A3 v-1 (Re)

217

317 | viamm WIAUARA
031771 | wreaian HIAUAR
373 | naes 1F wéou1d nwnuesing PRO FAR EAST
575 | nA®d NEOCAPSICUM ad /03 - 1115B ilowaren
606 | NABI NEOCAPSICUM u1ad /03 - 1115B iilowaran
966 | NADI KAYABA 11080 / CAT 211080-3 AHWAEN
970 | NA©Y TOSTED SESAME NOODLE / 021-3 Insfineu
32 | naasle LCD 408x799x69mm @b lo
75 | naBe DJ 06313(CB#02618) 10.5x12.5x56cm/4510000952 Auduned
NA8 DJ 06314 (CB#05609) 10.5x12.5x41.5¢m / . .,
76 Auduned
4510001092
0081/1 | 1&naea DI 06330, DJ 06331, DJ 06332 fndunns
83 | NADI DJ 06311 (CB#04624) 160x185x39mm / 4510001012 AUBWADT
98 | NABY GPO STRIPE 30 94 81x171x98mm / 03-2130 flowaran
131 | NA93 MEDLINE DRESSING 6x6" MSC3266 / 043492A filowaran
STICKER PLASTER 50'S 10UNITS 19421001695244/19- . .,
132 i Towaram
1158
133 | STICKER %41A 80x150 mm / 19-1158A i Tewaran
134 | STIKCER PAM'S 100'S AR SHRINK / 19-3208 lowarerdt
STICKER PAM'S 100'S Aafdd 1 94 15077 01100 8 / 19- - .
135 HTowaray
3208A
STICKER TRANSPARENT 50'S 10 UNIT A )
136 i lowanan
19421001695411 / 19-1159
137 | STICKER PLASTER 100'S / 19-1157A-60A 64A filowaran
138 | STICKER DRESSING STRIP 10 UNIT / 19-1160B filowatan
STICKER PLASTER 100'S 10 UNITS 194210016952151 / . ,
139 i Tenaran

19-1157




218

A13197 V-1 (Av)

141 | STICKER STRAPPING TAPE 38mm 200 UNIT / 19-1165A | i lowaan
142 | STIKCER STRAPPING TAPE 25mm 10 UNIT / 19-1164 iTowaran
143 | STICKER PAM'S 19-3209A 19415077016768 / 19-3209A filowarav
144 | STICKER PAM'S CLEAR PLASTER / 19-3205, 19-3206 Hlowaen
145 | STICKER PAM'S CLEAR PLASTER / 19-3205 iiTowaram
146 | STICKER PAM'S 19-3204A / 19-3205A, filowman
147 | STICKER PAM'S 19-3207 194 15077 010285 / 19-3207 iiTowaay
163 | naBy PROTEC TRANEPARENT PLASTIC /03-2167 filowarem
164 | NABI PROTEC PLASTIC PLASTER 100/ 03-2185A iTowaan
166 | NA®I PROTEC 25mm x 5m / 03-2141 filowararyl
167 | NABI PAM'S MEDICAL TAPE 25mm x 9.1m / 03-3206 {ilowatern
169 | néina PAM'S CLEAR PLASTER STIIPS 50 31 / 03-3202 filownrayt
170 | ndod PAM'S DRESSING STRIP / 03-3203 iTonanan
171 | nd©a PAM'S PLASTER STRIPS 50 / 03-3200 iilowanan
177 | nasy HT LG * GINJAS RIC / 035-3 InoAniry
187 | NS BANDAGES FABRIC ASSORTED / 03-1256C {Towman
204 | PAPER BOARD KN63 F(N) # 10 / EPABA-005N TnaTaTnd
205 | PAPER BOARD KN63 B(N) # 8 / EPABA-006N nolalnd
208 | PAPER BOARD KN63(N) # 8'1&n3ziih / EPABA-009N TnoTnlng
PAPER BOARD (F)N 6224BLK , PAPER BOARD (M)N
209 Inalaind
622#BLK / EPABA-0140N , EPAPAOI IN
219 | PAPER BOARD (F)N952B # 10 BLK TnoTnlnd
220 | PAPER BOARD (B) N952B #8 BLK/BLK / EPABA-028N InuTaina
223 | PAPER BOARD (F) N1132#10 BLK / EPABA-018N Tnolning
224 | PAPER BOARSD (B) N 1132#8 BLK/BLK / EPABA-019N TnyTaing
STICKER MEDFIX 3'XS Y NON/19-1136- ,
255 i Towaam

260401,260402,260404,260403




AR V-1 (AB)

219

na93 BANDAGES FABRIC ASSORTED SIZE 100 / 03-

257 filowanan
1256C
258 | STICKER CARING PAPER 2"X10 ¥} /19-3451A iilewaran
273 | nasagaviadtunlid (C10332) W3 UNE
MEDFIX ELASYIC ADHESIVE BANDAGE 3"X5 ¥1a1/ ,
274 i lawarem
04-1136B
281 | NABd COSTA (CI 0052) WitUNZIR
308 | NABI COSTA CI0270, 0312, 0311 WIUNIA
309 | NA8geiieya FEELERS NITERILE / STB-6015-1/1 Fu'lne
310 | NABQiioy1 FEELERS NITERILE / STB-6015-1/M F1 Tny
311 | naeegeliou FEELERS NITERILE / STB-6015-1/S Fu'lne
312 | nd8agailey 1y FEELERS NITERILE / STB-6015-1/XL Fu'lny
314 | nassRuwRn uden ' /c10332 WITUNZIA
316 | NODI 94528 Sud
337 | nd0ageilsyrs MEDGLUV / 6529-1L #u'lny
338 | NABa COSTA / CI0303 winnzi@
340 | NAIB4 EYESAFET SIZE 435X451X165 MM. i
345 | NiiB9gailey1s Blue Nitrile Better touch / STB7004-1/XXL Hu'lny
348 | napafiuida ol /c10332 WITuNZiR
356 | NABY TOKUYAMA NITRILE STB5524-1XS / 5524-1M 1 ino
687 | STICKER ELASTOPLAST SPORT HT/ 19-1293B fiTowaias
688 | STICKER ELASTOPLAST SPORT HT / 19-1293C iilowaray
881 | ndpd PAM'S CLEAR PLASTER STIIPS 50 %1 / 03-3202 filowaran
958 | N9 CARTLM KYB / CAT211096-3 aruato
963 | NABI KAYABA 11118/ CAT211118-3 aownonh
92 | STICKER MEDFIX EZ 2"X2YDMSC 4122 / 19-3519 Towanan
140 | STICKER STRAPPING TAPE 30mm 10 UNIT / 19-1165 iTowntan




220

A1 ¥-1 (AD)

176 | nava HT THAI PEANUT / 048-1 Inufiniru
178 | naes HT HOT&SOUR RICE NOODLE BOWL / 029-3 TnofAnry
179 | nass HT MUSHROOM RICE NOODLE BOWL / 030-2 Inefinry
180 | nAed HT SPRING ONION RICE NOODLE BOWL / 031-2 Inefinigu
181 | nA®BY HT PAD THAI/ 047-2 Tnefinigu
210 | PAPER BOARD (B) N622#8 BLK/BLK / EPABA-012N Tneinnd
211 | PAPER BOARD (P) N622#8 BLK / EPABA-013N InuTnTna
PAPER BOARD (M) ung (F) N632 # 8 BLK / EPABA-
213 neTalnd
014N , EPABA-015N
214 | PAPER BOARD (B) N632#8 BLK/BLK / EPABA-016N nolalnd
215 | PAPER BOARD (P) N632 # 8 BLK / EPABA-017N TnolaTnd
217 | PAPER BOARD N952D # 10 BLK / EPABA-026N TnonTnd
221 | PAPER BOARD (F) N1122#10 BLK / EPABA-020N nolnind
222 | PAPER BOARD (B) N1122#8 BLK/BLK / EPABA-02IN nolnlnd
246 | NABY Mate Size 365x145x230 mm. B NN
259 | naed ALCOHOL PREP ¥11# 62x135x65 MM. / 03-3702A filonanan
285 | nasatnInassu 125 g OH-BOXBCC 12 /1 Fedn lwda
315 | nanat1lnaseu 125 g OH-BOXBCC 12 A7/ WHO00083 osodn lsia
341 | NABIQLLIOYI FEDEMED PRODERED / STB8308-1M Fu'tny
342 | ndesgeiley1y FEDEMED PRODERED / STB8308-1L du Iny
362 | AABY USL SPORT DYNAFIX-H / 04-3516B fiTowaeni
369 | naDawuN TRAWIC (CI0331) W5 UNTIA
372 | nABY Hunderdplast'100 / 03-11390 Towanan
378 | CHICKEN BREAST & PUMKIN CODE NO.2010 Bozuisgiuat
379 | CHICKEN BREAST & CHEESE CODE NO.2006 Fozusreiuat
380 | CHICKEN BREAST CODE N0.2002 Forusseiuat
381 | TUNA FILLET & SEAWEED CODE NO.2009 Fozvizyiual




A1319N ¥-1 (AD)

221

411 | napa CI0052 WITUNZLA
412 | napa CI0226 NITUNZIA
975 | NB©e PAD THAI NOODLE CART / 025-6 Tnofwmru
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185 0:00 1:09
241 1:09 1:55
Sudi o
i S ua nouafeau
776 0:00 0:44
54 0:44 1:38
53 1:38 2:28
481 2:28 3:21
58 321 4:09
772 4:.09 4:52
$ud 10
gl AR nanainy
966 0:00 3:04
174 3:04 4:23
128 4:23 5:13
155 5:13 6:06
306 6:06 7:46
79 7:46 8:39
78 8:39 9:32
305 9:32 12:12
245 12:12 13:05
114 13:05 14:10
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307 14:10 15:13
159 15:13 16:05
$ui 12
i GaNTHIY iy
308 0:00 0:41
170 041 2:22
220 2:22 3:29
76 3:29 4:22
311 a2 5:13
75 5:13 6:06
310 6:06 7:13
881 7:13 8:36
281 8:36 9:17
Suit 13
il nafuNy nanda
178 0:00 0:53
342 0:53 2:05
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AT A-1 (AD)
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un 9
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32 0:00 0:46
940 0:46 1:31
60 1:31 2:31
175 2:31 3:38
796 3:38 426
773 4:26 5:17
232 5:17 6:03
188 6:03 6:46
59 6:46 7:49
uit 10
SR (AT panadeay
282 0:00 0:47
606 0:47 1:36
313 1:36 2:28
154 2:28 3:20
27N 4:56 5:39
575 5:39 6:32
9 6:32 7:20
269 7:20 8:04
$ui 12
it PAMENY panaIy
169 0:00 1:37
309 1:37 2:34
345 2:34 5:25




AT A-1 (AB)

338 5:25 6:07
142 6:07 6:50
312 6:50 7:39
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356 8:22 9:09
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/fCrossover
void _ fastcall TForm1::TS1 _B1Click(TObject *Sender)
{
aaaa = StrToInt(TS1_E1->Text)*StToln{TS1_E2->Text)/100;
aaan2 = aana/2;
if ((aaaa2*2)-aaga ==-1)
{
aaaa = aaaa+ 1;
}
if (aaaa < 2)
{
aaaa = 2;

}

POP = StrToint(TS1_E1->Text);
TS1_S1->RowCount = StrTolnt(TS1_E1->Text);
k=TS83_S81 T->ColCount;

TS1_S1->ColCount = k;
T81_82->ColCount = k;
TS1_83->ColCount = k;

TS1_84->ColCount = k;

for (i=0; i<=TS1_S1->RowCount-1; i++)
{
TS1_S1->Rows|i]->Clear();
TS1_S1->Celis0){i} = "P" + IntToStr{i+1);
for (j=1; j<=T81_S1->ColCount-1; j++)
{
TS1_S1->ColWidths|j] = 64;
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TS1_S§2->ColWidths[j] = 64;
TS1 S3->ColWidths[j] = 64;
TS1_S4->ColWidths[j] = 64;
cki = false;
do
{
vl = int(rand(}%(TS1_51->ColCount});
if (TS1_S1->Celis[v1][i] == "")
{
TS1_S1->Cells[vi]i] =j;

ckl = true;
}
3
while (cki == false);
}
}
if (x==1)
{
for (i=0; i<=TS1_S1->RowCount-1; i++)
{
for (j=1; j<=T81_S1->ColCount-1; j++)
{

TS1_81->Cells[j]fi] = TS3_S1_T->Cells[StrTolnt(TS1_S1->Celis[j1[i])][0);
}
}
}
else

{
ADODataSet9->Close();
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ADODataSet9->CommandText = "select * from Temp3 where Machine like '%" + Machine +
"%' Order by Process”;
ADODataSet9->0pen();
if (ADODataSet9->RecordCount = 0)
{
ADODataSet9->First();
i=0
for (i=1; i<=30; i++}
{
if (ADODataSet9->Fields->Fields{i]->IsNull == false)
{
i=i+h
}
}

TS3_S1_T->Rows[0]->Clear(};
TS3_S1_T->ColCount =j+ 1;
TS3_S1_T->Cells[0][0] = Machine;
for (x2=0;, x2<=ADODataSet3->RecordCount-1; x2++)
{
for (x3=1; x3<=j; x3++)
{
TS1_S1->Cells[x3]{x2] = AnsiString(ADODataSet9->Fields->Fields[x3]->Value);
}
ADODataSet9->Next();
}
}
}

TS1_S2->ColCount = TSI_S1->ColCount;



i

TS1_82->RowCount = aaaa;
TSi_S3->ColCount = TS1_81->ColCount;
T31 S3->RowCount = aaaa;
TS1_E3->Caption = TS1_S2->RowCount;
for (i=0; i<=TS81_S2->RowCount-1; i++)
t
TS1_S2->Rows[i}->Clear();
TS1_S3->Rowsli]->Clear();
ckl = false;
do
{
vl = int(rand()%(TS1_S1->RowCount));
ckl = true;
for §=0; j<=TS1_S2->RowCount; j++)
{
if (TS1_S2->Cells[0]{j] == TS1_S1->Cells[O][v1])
{
ckl = false;
}
}
if (TS1_S2->Cells[0](i] == "" && cki = true),
{
TS1_S82->Rows[i] = TS1_S1->Rows[vi];
¥
}
while (ckl == false);

295
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//PMX : Partial Mapped Crossover

void _ fasteall TForm1::TS1_B2Click(TObject *Sender)
{
for (i=0; i<=TS1_S82->RowCount-1; i++)
{
TS1_S3->Rows[i]->Clear(};
TS1_S3->Cells{0][i] = "O" + IntToStr(i+1);
}

v2 = rand()%((TS1_S2->ColCount)/2);
if(v2==0){v2=1;}
v3 = rand(%((TS1_S2->ColCount)/2);
fvIi=0){vi=1;}

Li->Left = 72 + (64*v2);
L3->Left = 72 + (64*v2);
L2->Left = 72 + (64*(v3+v2));
LA->Left = 72 + (64*(v3+v2));

loop = TS1_S2->RowCount / 2;
for (i=0; i<=loop-1; i++)

{

//Step 1
for (j=1+v2; j<=v2+v3; j++)
{
TS1_83->Cells{jl[i*2] = TS1_S2->Celis[jl[(i+1)*2-1];
TS1_S3->Cells{ji[(i+1)*2-1} = TS1_S2->Cells[j}[i*2];
}

//Step 2

for (j=1; j<=TS1_S2->ColCount; j++)
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{
if (TS1_83->Celis[jl[i*2) == ")
{
sl = TS1_S2->Cellsfji{i*2];
ck2 = true;
for (k=1; k<=T81 82->ColCount; k++)
{
if (s1 == TS1_83->Cells[k](i*2]}
{
ck? = false;
}
}
if (ck2 = true)
{
TS1_S3->Cells[j][i*2] = s1;
}
}

if (TS1_S3->Cells[jl[(i+1)*2-1] == ")
{
s1 =T81_S2->Cells[j]{(i+1)*2-1];
ck2 = true;

for (k=1; k<=TS1_82->ColCount; k++)

{
if (s1 == TS1_83->Celis[k][(i+1)*2-1])
{
ck2 = false;
}
}

if (ck2 = true)
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{
TS1_S3->Cells{jl[(i+1)*2-1] = s1;
}
}
b
H

loop =TS1_82->RowCount / 2;
for (i=0; i<=loop-1; i++)
{

/{Step 3
for (j=1; j<=TS1_S2->ColCount; j++)
{
if (TS1_83->Cells[j][i*2] == "
{
s1 =TS1_S2->Cellsfjili*2};
for (I=1; 1<=TS1_S2->ColCount; I++)
{
for (k=1; k<=TS1_S2->ColCount; k++)
{
if (51 = TS1_S3->Cells[k}{i*2])
{
sl = TS1_S3->Cells[k][(i+1)*2-1];
}
}
}
TS1 S53->Cells[j][i*2] = sl;
H
}
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for (j=1; j<=TS1_S2->CoiCount; j++)
{
if (TS1_83->Cells[jl{(i+1)*2-1] =="")
{
sl = TS1_S2->Cells[jl[(i+1)*2-1];
for (I=1; 1<=TS81_S$2->ColCount; I++)
{
for (k=1; k<=TS1_82->ColCount; k++)
{
if (s1 == TS1_S3->Cells[k]{(i+1)*2-1])
{
sl =TS81 S3->Cells[k]{i*2];
}
}
}
TS1_83->Celis|j][(i+1)*2-1] = s1;
}
}
}
T52_S1->ColCount = TS1_$1->ColCount;
TS1_S4->RowCount = TS1_S1->RowCount + TS1_S3->RowCount;
T82_S1->RowCount = TS1_S4->RowCount;
for (i=0; i<=TS1_S1->RowCount-1; i++)
{
TS1_S4->Rows(i]->Clear();
TS1_S4->Rowsli] = TS1_S1->Rowslil;
T82_S1->Rows|i]->Clear();
TS2_81->Rows[i] = TS1_St->Rowslil;
}
for (i=TS1_S1->RowCount; i<=TS1_S4->RowCount; i-++)



300

TS1_84->Rows{i]->Clear(};
TS1_S4->Rows[i} = TS1_83->Rows[i-TS1_S1->RowCount];
TS2_S1->Rowsli]->Clear();
TS2_81->Rows[i] = TS1_83->Rows|i-TS1_S1->RowCount];
}
TS2_EQ->Text = TS2_S1->RowCount;

h
I

HOX : Order Crossover

void __fastcall TForm1::TS1_B3Click(TObject *Sender)
{

int vi,vZ,v3,loop;

AnsiString 51,52;

bool ck2,ck3;

for (i=0; i<=TSi_82->RowCount-1; t++)
i
TS1_S3->Rows[i]->Clear();
TS1_83->Celis[0][i] = "O" + IntToStr{(i+1);
;

vl = rand()%A4;

if(vi=0){vl=2;}

TS1_B3->Caption = "OX : Order Crossover 8Ax[*C§-0 * + IntToStr(v1};
v2 = rand(}%((TS1_S2->ColCount)/2),

if(v2=0){v2=1;}

v3 = rand()%({TS1_S2->ColCount)/2);

f(vi==0){v3i=1;}



Li->Left = 72 + (64*v2);
L3->Left = 72 + {64*v2),
L2->Left = 72 + (64*(v3+v2)),

LA4->Left = 72 + (64%(v3+v2));

loop = TS1_S2->RowCount / 2;
for (i=0; i<=loop-1; i++)}
{

//Step 1

switch (v1)

{

case 1:

{
for (j=1; j<=v2; j++)

{

TS1_83->Cells[j][i*2} = TS1_S2->Cells[j}[(i+1)*2-1];

TS1_S3->Cells[jI[(i+1)*2-1] = TS1_S2->Celis{jl[i*2];

}
} break;
case 2;

{
for (j=1+v2; j<=v2+v3; j++)

{

TS1_S3->Cellsljl[i*2] = TS1_S2->Cells[jl[(i+1)*2-1};
TS1_S3->Cells[jl[(i+1)*2-11= TS1_S2->Celis[j][i*2};

)
{ break;
case 3:

{
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for (j=v2+v3+1; j<=TS!_S2->ColCount; j++)
{
TS1_S3->Cells[j][i*2] = TS1_S2->Cells[j}{(i+1)*2-1];
TS1_S3->Cells|jl[(i+1)*2-1] = TS1_S$2->Cells[jl[i*2];
}
} break;
}

1/Step 2

for (j=1; j<=T81_8§2->ColCount; j++)
{
if (TS1_S3->Cells[j][i*2] == "")
{
sl = TS1_82->Cells[j][i*2];
ck2 = true;
for (k=1; k<=TS1_S2->ColCount; k++)
{
if (s1 = TS1_S3->Cellsfk][i*2])
{
ck2 = false;
}
H
if (ck2 == true)
{
TS1_S3->Celisjl[i*2] = s1;
}
}

if (TS1_S3->Cells[ji[(i+1)%2-1] == "")
{



sl =TS1_S2->Cells[j){(i+1)*2-1];
ck2 = true;

for (k=1; k<=TS1_82->ColCount; k++)

{
if (81 == TS1_83->Cells[k][(i+1)*2-1])
{
ck2 = false;
}
}
if {ck2 == true)
{

TS1_83->Cells[jl[(i+1)*2-1] = s1;
}
}
}

loop =TS1_S2->RowCount / 2;
for (i=0; i<=loop-1; i++)

//Step 3

for (j=1; j<=TS1_S$2->ColCount; j++)
{
if (TS1_S83->Celis{jli*2] ="")
{
sl =TS81 S2->Cells|jl[i*2];
for (I=1; 1<=TS1_82->ColCount; 1++)
{
for (i=1; k<=TS1_8§2->ColCount; k++)
{
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if (s1 == TS1_S3->Cells[k]{i*2})
{
s1 =TS1_$3->Cells[k][(i+1)*2-1];
}
}
}
TS1_S3->Cells[jli*2] = s1;
}
}

for (j=1; j<=TS1_S2->ColCount; j++)
{
if (TS1_S3->Cells[jllG+1)*2-1] ="")
{
sl =TS1_S2->Cells[j]{(i+1)*2-1];
for (1=1; 1<=TS1 $2->ColCount; I++)
{
for (k=1; k<=T81_82->ColCount; k++)
{
if (s} = TS1_S3->Celis[k}[(i+1)*2-1])
{
s1 = TS1_S3->Cells[k]{i*2];
1
}
}
TS1_83->Cells[j][(i+1)*2-1] = 51;
H
}
¥
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TS2_S1->ColCount = TS1_S1->ColCount;
TS1_S4->RowCount = TS1_S1->RowCount + TS1_S3->RowCount;
T82 81->RowCount = TS1_S4->RowCount;
for (i=0; i<=T81_S1->RowCount-1; i++)
{
TS1_S4->Rowsi]->Clear();
TS1_S4->Rows|i] = TS1_S1->Rowsfi];
TS2 _S1->Rows[i]->Clear();
TS2_S1->Rows[i] = TS1_S1->Rowsl[i);
}
for (i=TS1_S1->RowCount; i<=TS1_S4->RowCount; i++)
{
TS1_S4->Rows[i]->Clear();
TS1_S4->Rows[i] = TS1_S83->Rows[i-TS1_S1->RowCount];
TS82 S1->Rows[i]->Clear{);
T82_S1->Rowsli] = TS1_S83->Rows[i-TS1_S1->RowCount];
¥
TS2_E0->Text = TS2_S1->RowCount;

}
7t

/Mutation Step :

void __ fastcall TForm1::TS2_B3Click(TObject *Sender)

{
asaa = StrToIn{TS2_EO0->Text)*StrToint(TS2_E1->Text)/100;
aaaa2 = aaaa/2;

if ((anaa2*2)-aaan =— -1)
{

aaaa =aaza+ 1;
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TS2_82->ColCount = TS1_S1->ColCount;
T82_8§3->ColCount = TS1_S1->ColCount;
T82 S1->RowCount = TS1 S4->RowCount;
TS2_S3->RowCount = TS1_S4->RowCount;

TS2_S2->RowCount = aaaa;

for (i=0; i<=TS2_S2->RowCount-1; i++)
£
TS2_S2->Rowslil->Clear():
ckl = false;
do
{
vl = int(rand(%(TS2_S1->RowCount)};
ckl = true;
for (j=0; j<=TS2_S2->RowCount; j++)
{
if (TS2_S2->Cells[0)[j] == TS2 S1->Cells[0][v1])
{
ckl = false;
}
H
if (TS2_82->Cells[O]i] = "" && ckl == true);
{
TS2_S2->Rowsli] = TS2 S1->Rows[v1];
}
}
while (ck] == false);
}



for (i=0; i<=T82_Si{->RowCount-1; i++)
¢
TS2 83->Rows[i] = TS2 S1->Rowsli];
h
}
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/fnversion Mutation
void __fastcall TForm1::TS2_BI1Click{TObject *Sender)
{

int ivm1,jvm2;

AnsiString ivm1_S1ivm1_S2,ivm1_S3;

for (i=0; i<=TS$2_S$2->RowCount-1; i++)
{
if (TS2_S2->ColCount > 3)
{
do
{
ivm] = int(rand()%(TS2_S2->ColCount-1});
} while (ivml == 0},
do
{
ivin2 = int(rand()%(TS2_S$2->ColCount-1));
} while (ivm2 = ivmnl || ivm2 == 0);

ivml_S1=T82 S2->Cells{ivm1}[il;
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for (j=ivml; j<=T82 8§2->ColCount-!; j++)
{
TS2_82->Cells[j}{i] = TS2_S2->Celis[j+1][i];
}
for (j=ivm2; j<=TS2_S2->ColCount+1; j++)
{
if (j == ivm2)
{
ivml_S3 = TS82 82->Celisfivm2][i];
T82_82->Cells[livm2][i] = ivinl_S1;
ivml S2=ivml S3;
}
else
{
ivml_$3 = TS2_S2->Cells[jI{il;
TS2_82->Cells[j]{i] = ivm1_82;
ivml_S2 =ivml_S3;
}
}
}
else if (TS2_S2->ColCount == 3)
{
ivml_81=TS82_S2->Cells[1](i};
ivml_S2=TS2 S2->Cells[2]{i};

TS2_S2->Celis[1}{i] = ivm1_82;
TS2_S$2->Cells{2][i] = ivml_S1;
}
else if (TS2_S2->ColCount == 2)
{



TS2_S2->Cells[1][i] = TS2_S$2->Cells[1){i];
}
!

for (i=0; i<=TS2_S2->RowCount; i++)
{
for (j=0; j<=TS2 S3->RowCount; j++)
{
if (TS2_S3->Celis[0][j] == TS2_S2->Celis{0]fi])
{
TS2_S3->Rows[j] = TS2_S$2->Rows[il;
}
3
}
}
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/

//Displacement Mutation

void __ fastcall TForm!::TS2_ B2Click(TObject *Sender)

{
int ivm1,ivm2;

AnsiString ivinl_S1,ivinl 82;

for (i=0; i<=TS2_82->RowCount-1; i++)
{
if (TS2_82->ColCount > 3)

{
do



310

{
ivi1 = int(rand(}%{(1S2_82->ColCount-1));
} while (ivinl = 0);
do
{
ivm?2 = int(rand()?6(TS2_82->ColCount-1));
} while (ivm2 == ivm] || ivim2 == 0);
ivm1_S1 = TS2_S2->Cellslivm11[iL;
ivinl_S2 = TS2_S§2->Cells[ivm2]fil;
TS2_S82->Cells[1][i] = ivm1_S2;
TS2_82->Cells{2][i] =ivml_S1;
}
else if (TS2_S2->ColCount == 3)
{
iviml_S1 = TS2_S2->Cells[1][i];
ivml_S2 = TS2_S2->Cells{2][i];

TS2_82->Celis[1][i] = ivm1_82;
T82_S2->Cells[2][i] = ivml_S1;

}
else if (TS2_82->ColCount = 2)
{
T82 _S82->Cells[t][i] = TS2_S2->Cells[1]{i];
}
}

for (i=0; i<=T82_82->RowCount; i++)
{
for (j=0; j<=TS2_S3->RowCount; j++)

{
if (TS2_8$3->Cells[0){j] = TS2_82->Cells[0](i]}



{
TS2_S3->Rows(j] = TS2_S2->Rowslil;
}
}
1
1
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//Process Time Calculation
void __ fastcall TForm1::TS5_Cal0Click{ TObject *Sender)
{

TS5 S1_T->RowCount = TS2_S3->RowCount;

TS5 _S1_T->Cols[0]->Clear(};

for (i=0; i<=TS2_S3->RowCount-1; i++)

{
ADODataSet8->Insert();
ADODataSet8->Fields->Fields[31]->Value = Machine;
ADODataSet8->Fields->Fields{32]->Value = TS2_83->Cells[0]{i];
T85_S1_T->Cells[0][i] = TS2_S$3->Cells[O][i];
for (j=1; j<=TS2_83->ColCount-1; j++)
{

ADODataSet8->Ficlds->Fields{j]->Value = TS2_S3->Cells{jllil;

}
ADODataSet8->Post();

I

void _ fastcall TForm1::TS5_Cal1Click{TObject *Sender)
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TDateTime *TL = new TDateTime();

int dd;

Find SectionClick(Sender);

ADODataSet5->Close();

ADODataSet5->CommandText = "select * from Factory where Section like '%1%' Order by

Machine";

ADODataSet5->Open();

ADODataSet5->First();

Section] = ADODataSet5->RecordCount;

TS85_82 T->RowCount = Sectionl;

for (i=0; i<=Sectionl-1; i++)

{
TS5 _82_T->Cells[0][i] = AnsiString(ADODataSet5->Ficlds->Fields[2]->Value);
ADODataSet5->Next();

¥

ProgressBar3->Max = TS5 S1 T->RowCount;

ProgressBar3->Position = 0;

¢22->Caption = IntToStr{ProgressBar3->Max};

TS85_S3_T->RowCount = Sectionl;
for (i=0; i<=Sectionl-!; i++)
{
TSS5_S3_T->Rowsli}->Clear();
TS5_S3_T->Cells{0][i] = TS5_S2_T->Cells[0][i];
}
Process = 0;

//Add Work To Result
for (ax=0; ax<=T85_S1_T->RowCount-1; ax++) //Work
{
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ADODataSet5->Close();

ADOQODataSet5->CommandText = "select * from Factory Order by Section,Machine";
ADODataSet5->Open();

ADODataSet5->First();

TS83_R->RowCount = ADODataSet5->RecordCount;

for {i=0; i<=T83 R->RowCount; i++)

{
TS3_R->Rowsli]->Clear();
TS3_R->Celis[0]{i] = AnsiString(ADODataSet5->Fields->Fields[2]->Value);
ADODataSet5->Next();

H

for (ay=0; ay<=TS5_82 T->RowCount-1; ay++) //Machine
i
ADODataSet8->Close();
ADODataSet8->CommandText = "select * from Temp2 where Machine like %" +
TS5_S2_T->Cells[0]{ay] + "%' and Style like '%" + TS5 S1 T->Cells[0][ax] + "%™;
ADODataSet8->Open();
if (ADODataSet8->RecordCount != 0)
{
TS5_S3_T->Cells[1]{ay] = TS5 S1 T->Celis[0]{ax);
for (az=1; az<=30; az++)
{
if (ADODataSet8->Fields->Fields{az]->IsNull == false)
{
Work Text = AnsiString{ ADODataSet8->Fields->Fields[az]->Value);
TS3 R->Cells[az]{ay] = Work_Text;
}
}
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}
}

//Calualation

Process = ax+1;
TS5_CalClick(Sender);
TS5_AddResultClick(Sender);
TS5_SortResultClick(Sender);
Time Late All=0;

i

ProgressBar3->Position = ProgressBar3->Position + 1;
c21->»Caption = IntToStr{ProgressBar3->Position);
TL->Val = Time_Late_All * Uf Hour;

if (TL->Val > 0)
{
dd = int(TL->Val);
if (dd !=0)
{
L Late->Caption = "+" + IntToStr(dd} + " Day " + TL->TimeString();
H
else
{

L _Late->Caption = "+" + TL->TimeString();
3
}
else
{
dd = int{TL->Val);
if (dd = 0)
{
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L_Late->Caption = "-" + IntToStr{dd) + " Day " + TL->TimeString();
!
else
{
L_Late->Caption = "-" + TL->TimeString(};
}
}
¥
¢
I

void __ fastcall TForm!::TS5_CalClick(TObject *Sender)
{
TDateTime *T0! = new TDateTime();

TDateTime *T02 = new TDateTime();

ADODataSet4->Close();
ADODataSet4->CommandText = "select * from Temp”;
ADODataSet4->Open();
if (ADODataSet4->RecordCount != 0)
{

ADODataSet4->First(};

j = ADODataSetd->RecordCount;

for (i=1; i<=j; i++)

{

ADODataSetd->Delete();
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}

}
Cal Mac=0;

//Section 1 Calculation
for (i=0; i<=TS5_S2_T->RowCount-1; i++}
{

Cal_Mac = Cal_Mac + 1;

ADODataSet7->Close();

ADODataSet7->CommandText = "select * from Work2 where Machine like %" + TS5 _S2 T-
>Cells[0][i] + "%’ Order by Section";

ADODataSet7->Open();

Work _in_Mac = ADODataSet7->RecordCount;

Time_Start = 0;

for (j=1; j<=Work_in_Mac; j++)

{
Machine_Do = TS3_R->Cells[0]{i;
Work_Do = TS3_R->Cells[j][i};

ADODataSet5->Close();

ADODataSet5->CommandText = “select * from Factory where Machine like ‘%" +
Machine_Do + "%™;

ADODataSet5->Open();

ADODataSet6->Close();

ADOQODataSet6->CommandText = "select * from Work where Work like '%" + Work Do +
I'%"i;

ADODataSet6->Open();
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Rate M = StrToFloat{ AnsiString{ADODataSet5->Fields->Fields{4]}->Value));
T01->Val = StrToDate Time{AnsiString{ ADQODataSet5->Fields->Fields[3]->Value));
Setup_Time = float(T01->Val)/U_Hour;

T02->Val = StrToDateTime(AnsiString(ADODataSet6->Fields->Fields[4)->Value));
Start = float(T02->Val)/U_Hour;

Rate W = StrToFloat{ AnsiString{ADODataSet6->Fields->Fields{3]->Value));
Quantity = StrToFloat( AnsiString{ADODataSet6->Ficlds->Fields[2]->Value)),

Time Cal = Setup_Time + {Quantity / (Rate M * Rate W));
Time Start = Time Start + Start;

Time_Finish = Time Start + Time_Cal;

ADODataSet7->Close();

ADODataSet7->CommandText = "select * from Work2 where Work like '%" + Work_Do +
"% Order by Section”;

ADODataSet7->Open();

ADODataSet7->First(};

ADODataSet7->Next();

ADODataSet4->Insert();

ADODataSet4->Fields->Fields( 1}->Value = AnsiString(ADODataSet6->Fields->Fields{1]-
>Value),

T01->Val = StrToDateTime(AnsiString(ADODataSet6->Fields->Fields[ 5]->Value)),

ADODataSet4->Fields->Fields{2]->Value = FloatToStr(float(T01->Val) / U_Hour);

ADODataSct4->Fields->Fields[3]->Value = FormatFloat("0.###n44"  Time_Cal),

ADODataSet4->Fields->Fields[4])->Value = FormatFloat("0.##60111H###" Time_Start);

ADODataSet4->Fields->Fields[5]->Value = FormatFloat("0.####HHH##" Time_Finish),;

ADODataSet4->Fields->Fields[6]->Value = "0";
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ADODataSet4->Fields->Fields[7]->Value = AnsiString(ADODataSet7->Fields->Fields{2]-
>Value);

ADOQDataSet4->Fields->Fields[8]->Value = "1";

ADODataSet4->Fields->Fields[9]->Value = Machine_Do;

ADODataSetd->Fields->Fields[10]->Value = Time_Finish;

ADODataSet4~->Fields->Fields[ | 1)->Value = Time_Start;

ADODataSet4->Post{);

Time_ Start = Time Finish;

}

}
ADODataSet4->Close();

ADODataSet4->CommandText = "select * from Temp Order by Temp5,Temp2”;
ADODataSetd->Open();
i

for (i=1; i<=ListBox1->Items->Count-1; i++)
{
ADODataSet5->Close();
ADODataSet5->CommandText = "select * from Factory where Section like '%" + ListBox1-
>Ttems->Strings{i] + "%™;
ADODataSet5->Open();
Mac _in_Sec = ADODataSet5->RecordCount;
/{Add

for (j=Cal_Mac; j<=Cal Mac + Mac_in Sec-1; j++)
{
Work_Text = TS3_R->Cells[0][]];
ADQDataSet4->Close();
ADODataSet4->CommandText = "select * from Temp where Temp? like %" + Work_Text +
"%’ Order by Templ0,Temp2™;
ADODataSet4->Open();
Work_in_Mac = ADODataSet4->RecordCount;
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HTS3_R->Rowslj}->Clear();
ADODataSetd4->First(};
if (ADODataSet4->RecordCount != 0)
{
ADODataSetd->First();
#TS3_R->Celis[0][j] = AnsiString(ADODataSetd->Fields->Fields{7]->Value);
for (k=1; k<=Work_in_Mac; k++)
{
TS3_R->Cells[k](j] = AnsiString{ADODataSet4->Fields->Fields{ 1}->Value);
ADODataSetd->Next():
}
}
}
/Cal

for (j=Cal_Mac; j<=Cal_Mac + Mac_in_Sec-1; j++)
{
Machine_Do = TS3_R->Celis[0][j];
ADODataSet4->Close();
ADODataSet4->CommandText = "select * from Temp where Temp7 like ‘%" + TS3_R-
>Cells[0]{j] + "%' Order by Temp10,Temp2";
ADODataSet4->Open();
ADODataSetd4->First(};

Work_in_Mac = ADODataSet4->RecordCount;
if {(Work_in_Mac !=0)
{
Time Start2 = float{ ADODataSet4->Fields->Fields[5]->Value);
¥
for (k=1; k<=Work_in_Mac; k++)
H
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Machine Do = TS3 R->Cells[0]{j];
Work_Do = TS3_R->Cells[k](j];
ADODataSet5->Close();
ADODataSet5->CommandText = "select * from Factory where Machine like '%" +
Machine Do + "%'";
ADODataSet5->Open();
ADODataSet6->Close();
ADODataSet6->CommandText = "select * from Work where Work like '%" + Work_Do +
mogm:
ADODataSet6->Open();
ADODataSet8->Close();
ADODataSet8->CommandText = "select * from Temp where Templ like '%" + Work_Do +
"94' and Temp8 like '%" + IntToStr(i) + "%'™;
ADODataSet8->0Open);
Time_Finish_Old2 = StrToFloat{ AnsiString(ADODataSet8->Fields->Fields{5]->Value));
Rate M = StrToFloat( AnsiString(ADODataSet5->Fields->Fields[4]->Value));
T01->Val = StrToDate Time{ AnsiString{ ADODataSet5->Fields->Fields[3]->Value));
Setup_Time = float(T01->Val)/U_Hour;
Rate W = StrToFloat{ AnsiString(ADODataSet6->>Fields->Fields[3]->Value));
Quantity = StrToFloat(AnsiString(ADODataSet6->Fields->Fields[2]->Value)),
Time_Cal = Setup_Time + (Quantity / (Rate M * Rate W));
if ((Time_Start2 >= Time_Finish Old2) && (k = 1))
{
Time_Start = Time_Start2;
}
else
{
if (Time_Finish_Old < Time_Finish _0O1d2)
{
Time_Start = Time Finish Old2;



321

else
{
Time_Start = Time_Finish_Old;

}

}

Time Finish = Time _Start + Time_Cal,

Time_Finish Old = Time Finish;

ADODataSet7->Close();

ADQDataSet7->CommandText = "select * from Work2 where Work like %" + Work_Do +

"%’ Order by Section”;

ADODataSet7->Open{);

ADODataSet7->First();

for (1=0; 1<=i; I++)

{

ADODataSet7->Next(};
}
ADODataSet4->Insert();
ADODataSet4->Fields->Fields[1]->Value = AnsiString(ADODataSet6->Fields->Fietds{1]-

>Value);

TO1->Val = StrToDate Time(AnsiString(ADODataSet6->Fields->Fields[5]->Value));
ADODataSetd->Fields->Fields[2]->Value = FloatToStr{float(T01->Val) / U_Hour);
ADODataSet4->Fields->Fiekds[3]->Value = FormatFloat("0.#tittints" Time_Cal);
ADODataSet4->Fields->Fields[4]->Value = FormatFloat("0 ###t##HE5", Time_Start);
ADODataSet4->Fields->Fields{5]->Value = FormatFloat("0.#####H5H5" Time _Finish);
ADODataSet4->Fields->Fields[6]->Value = "0";
ADODataSet4->Fields->Ficlds[ 7]->Value = ADODataSet7->Fields->Fields[2]->Value;
ADODataSet4->Fields->Fields{8]->Value = i+1;
ADODataSet4->Fields->Fields[9]->Value = Machine_Do;
ADODataSet4->Fields->Fieids{10}->Value = Time_Finish;
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ADODataSet4->Fields->Fields[11]->Value = Time Start;
ADQODataSet4->Posk);
Time_Start = Time_Finish;
}
}
Cal Mac = Cal_Mac + Mac_in_Sec;
}
Time Late All=0;
i = ListBox1->[tems->Count;
ADODataSetd->Close();
ADODataSet4->CommandText = "select * from Temp where Temp8 like '%" + ListBox1-
>[tems->Strings[i-1] + "%’ Order by Temp5,Temp2";
ADODataSetd4->Open();
ADODataSet4->First();
for (i=1; i<=ADODataSet4->RecordCount; i++)
{
Time_Finish = float(ADODataSet4->Fields->Fields[5]->Value);
Time Due = float{ADODataSet4->Fields->Fields[2]->Value);
Time Late = Time_Fimsh - Time_Due;
Time Late_All = Time_Late All + Time_Late;
ADODataSet4->Edit();
ADODataSetd->Fields->Fields[6]->Value = FormatFloat("0.###H###" Time Late);
ADODataSet4->Post();
ADODataSetd4->Next();
}
delete TO1,
delete T02;
}

#
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void  fastcall TForm1:: TS5 AddResultClick{TObject *Sender)
{
X_process = X_process + 1;
Chart2->Series{0]->AddXY{x_process,Time_Late_AllIntToStr(x} + "-" +
FormatFloai("000" ax),cIRed);

//Add Result
for (i=0; i<=TS5_S3_T->RowCount-1; i++)
{
ADQODataSet8->Close{);
ADODataSet8->CommandText = "select * from Temp?2 where Machine like '%" + TS5 S3_T-
>Cells[0][i} + "%' and Style like "%" + TS5 _S3 T->Celis[1]{i} + "%™;

ADODataSet8->Open();

ADODataSet9->Insert();
for (i:l; Jj<=32; j++)
{

ADODataSet9->Fields->Fields{j}->Value = ADODataSet8->Fields->Fields[j]->Value;
}
ADODataSet9->Fields->Fields{31]->Value = TS5_S3_T->Cells{0][i];
ADODataSet9->Fields->Fields[33]->Value = x;
ADODataSet9->Fields->Fields[34]->Value = Time _Late AlL
ADODataSet9->Fields->Fields[35]->Value = Process;
ADODataSet9->Post();

#

void __fastcall TForm1::TS5_SortResultClick(TObject *Sender)
{



323

void __fastcall TForm1:TSS_AddResultClick(TObject *Sender)
{

X _process = X_process + 1;

Chart2->Series[0]->AddX Y (x_process,Time_Late_AllIntToStr(x) + "-" +
FormatFloat("000" ax),clRed);

//Add Result
for (i=0; i<=TS5_S3_T->RowCount-1; i++)
{
ADODataSet8->Close();
ADODataSet8->CommandText = "select * from Temp?2 where Machine like ‘%" + TS5_S83_T-
>CellsfO][i] + "%' and Style like '%" + TS5 83 T->Cells[1][i] + "%";
ADODataSet8->Open();

ADODataSet9->Insert();
for (j=1; j<=32; j++)
{

ADODataSet9->Fields->Fields[j]->Value = ADODataSet8->Fields->Fields[j]->Value;
}
ADOQODataSet9->Fields->Fields[31]->Value = TS5_S3_T->Cells[0]{i];
ADODataSet9->Fields->Fields[33]->Value = x;
ADODataSet9->Fields->Fields{34]->Value = Time_Late All;
ADODataSet9->Fields->Fields[35]->Value = Process;
ADODataSet9->Post();

it

void _ fastcall TForm1::TS5_SortResultClick(TObject *Sender)
{
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void _ fastcall TForm1::TS5 AddResultClick(TObject *Sender)
¢
X_process = X_process + I
Chart2->S8eries[0]->AddXY(x_process,Time Late AllIntToStr(x)+ "-" +
FormatFloat("000" ax),clRed);

/Add Result

for (i=0; i<=TS5_S3 T->RowCount-1; i++)
{
ADODataSet8->Close();
ADODataSet8->CommandText = "select * from Temp?2 where Machine like %" + TS5_S3_T-
>Cells[0][i] + "%' and Style like %" + TS5_83_T->Cells[1][i} + "%";
ADODataSet8->0Open();

ADODataSet9->Insert();
for (j=1; j<=32; j++}
{

ADODataSet9->Fields->Fields[j]->Value = ADODataSet8->Fields->Fields{j]->Value;
}
ADODataSet9->Fields->Fields[31]->Value = TS5_S3_T->Celis[0][i];
ADODataSet9->Fields->Fields[33]->Value = x;
ADODataSet9->Fields->Fields[34]->Value = Time_Late_All;
ADODataSet->Fields->Fields[35)->Value = Process;
ADODataSet9->Post();

1/

void __ fastcall TForm1::TS5_SortResultClick(TObject *Sender)
{
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void _ fastcall TForm1::TS5_AddResultClick(TObject *Sender)
t

X_process = X_process + 1;
Chart2->Series{0]->AddXY{x_process,Time_Late All,IntToStr(x) + "-" +
FormatFloat("000" ,ax),clRed);

//Add Result

for (i=0; i<=TS5_83_T->RowCount-1; i++)
{
ADODataSet8->Close();
ADODataSet8->CommandText = "select * from Temp2 where Machine like '%" + TS5_83_T-
>Cells[0][i] + "%" and Style like '%" + TS5_S3_T->Celis[1]{i} + "%";
ADODataSet8->Open();

ADODataSet9->Insert();
for (j=1; j<=32; j++)
{

ADODataSet9->Ficlds->Fields{j]->Value = ADQODataSet®->Fields->Fields[j]->Value:
}
ADOQDataSet9->Fields->Fields[31]->Value = TS5_S3_T->Cells[0}{i];
ADODataSet9->Fields->>Fields[33]->Value = x;
ADODataSet9->Fields->Fields[34]->Value = Time_Late_All;
ADODataSet9->Fields->Fields[35]->Value = Process;
ADODataSet9->Post();

i

void __fastcall TForm1::TS5_SortResultClick(TObject *Sender)
{
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//Sort Result
ADODataSet9->Close();
ADODataSet9->CommandText = "select * from Temp3 Order by Time Late_All,Process”;

ADODataSet9->Open();
if (ADODataSet9->RecordCount > (StrTolnt(TS1_E1->Text)*TS5 82 T-»>RowCount))

{
j = ADODataSet9->RecordCount;
for (i=1; i<=j; i++)
{
if (i > StrTolnt(TS1_E1->Text)*TS5_82_T->RowCount)
{
ADOQDataSet9->Delete();
1
ADODataSet9->Next();
}

}
ADODataSet9->Close();

ADOQODataSet9->CommandText = "select * from Temp3 Order by Cycle,Process,Machine";

ADODataSet9->0pen();

L

It
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