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Lampiran 1 L1-4
Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan
Stage 3] 4] 5 6Mesm7 s T 10 ] 11 ] 12 St G| U 1 pst
0 0 0 0 0 0 0 0 0 0 111 0 3 3 1 11
214 0 20 20
311 0 2 2
414 0 10 10
513 0 26 26
613 0 6 6
711 0 3 3
8§ 11 0 2 2
913 0 4 4
10 1 3 0 2 2
1113 0 4 4
12 1 2 0 10 10
1313 0 60 60
141 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 0 45 45
181 2 0 10 10
19 1 4 0 10 10
20 1 4 0 5 5
211 4 0 10 10
221 4 0 5 5
231 4 0 10 10
2411 0 6 6
25 11 0 4 4
1 0 0 0 0 0 0 0 0 0 123 3 15 18 1 2 3
214 0 20 20
311 3 2 5
414 0 10 10
513 0 26 26
613 0 6 6
711 3 3 6
811 3 2 5
913 0 4 4
10 1 3 0 2 2
1113 0 4 4
12 1 2 0 10 10
1313 0 60 60
1412 0 10 10
151 2 0 10 10
16 1 2 0 10 10
17 13 0 45 45
18 1 2 0 10 10
191 4 0 10 10
201 4 0 5 5
211 4 0 10 10
22 1 4 0 5 5
231 4 0 10 10
24 11 3 6 9
251 1 3 4 7
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Lampiran 1 LI1-5

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)

Sage 4T3 T3 145 6Mesm7 8] 9 ]10] 1] 12 St G 4 1 PSt

2 3 0 18 0 0 0 0 0 0 0 0 138 18 60 78 1 3 8
214 0 20 20
311 3 2 5
414 10 10
513 18 26 44
613 18 6 24
711 3 3 6
8§11 3 2 5
913 18 4 22
10 13 18 2 20
1113 18 4 22
1212 0 10 10
1313 18 60 78
14 1 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
1713 18 45 63
18 1 2 0 10 10
191 4 0 10 10
201 4 0 5 5
2114 0 10 10
221 4 0 5 5
231 4 0 10 10
24 11 3 9
25 11 3 4 7

3 3 0 18 0 0 0 0 78 0 0 0 0 1410 78 90 168 1 4 10
214 0 20 20
311 3 2 5
414 0 10 10
513 18 26 44
613 18 6 24
711 3 3 6
811 3 2 5
913 18 4 22
10 13 18 2 20
1113 18 4 22
12 1 2 0 10 10
1313 18 60 78
14 1 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
1713 18 45 63
18 1 2 0 10 10
19 1 4 0 10 10
201 4 0 5 5
211 4 0 10 10
221 4 0 5 5
231 4 0 10 10
24 11 3 9
25 11 3 4 7
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Lampiran 1 L1-6

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)

Stage. 4TS5 T 3T 43 6Mesm7 8] 9 10] 11 ] 12 St Ci 4 i PSt

4 3 0 18 0 0 0 0 78 0 168 0 1511 168 40 208 1 5 11
214 0 20 20
311 3 2 5
414 0 10 10
513 18 26 44
613 18 6 24
711 3 3 6
8§11 3 2 5
913 18 4 22
10 13 18 2 20
1113 18 4 22
12 12 0 10 10
1313 18 60 78
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
1713 18 45 63
18 1 2 0 10 10
191 4 0 10 10
201 4 0 5 5
2114 0 10 10
221 4 0 5 5
231 4 0 10 10
24 11 3 9
25 11 3 4 7

5 3 0 18 0 0 0 0 78 0 168 | 208 0 214 0 20 20 2 1 4
311 3 2 5
414 0 10 10
513 18 26 44
613 18 6 24
711 3 3 6
811 3 2 5
913 18 4 22
10 1 3 18 2 20
1113 18 4 22
12 1 2 0 10 10
1313 18 60 78
141 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
1713 18 45 63
1812 0 10 10
191 4 0 10 10
201 4 0 5 5
211 4 0 10 10
221 4 0 5 5
231 4 0 10 10
24 1 1 3
25 11 3 4 7
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Lampiran 1 L1-7

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)

Sge T3 T3] als 6Mesm7 s oJw]u]iz St a4 o Pt

6 3 0 18 20 0 0 0 78 0 168 | 208 0 226 20 2 22 2 2 6
311 3 2 5
414 20 10 30
513 18 26 44
613 18 6 24
711 3 3 6
811 3 2 5
913 18 4 22
1013 18 2 20
1113 18 4 22
1212 0 10 10
1313 18 60 78
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
1713 18 45 63
18 1 2 0 10 10
191 4 20 10 30
201 4 20 5 25
211 4 20 10 30
221 4 20 5 25
231 4 20 10 30
24 11 3 6 9
25 11 3 4 7

7 3 0 18 1 20 0 22 0 78 0 168 | 208 0 239 22 44 66 2 39
311 3 2 5
414 20 10 30
513 18 26 44
613 18 6 24
711 3 3 6
811 3 2 5
913 18 4 22
10 1 3 18 2 20
1113 18 4 22
12 1 2 0 10 10
1313 18 60 78
141 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
171 3 18 45 63
18 1 2 0 10 10
191 4 20 10 30
201 4 20 5 25
211 4 20 10 30
221 4 20 5 25
231 4 20 10 30
24 11 3 6 9
25 11 3 4 7
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Lampiran 1 L1-8

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)

Sage YT 3 T3] 415 6Mesm7 8] o 0] ]2 St G |4 1 pst

8 3 0 18 ] 20 0 22 0 78 | 66 | 168 | 208 [ 0O 311 3 2 5 31 1
414 20 10 30
513 18 26 44
613 18 6 24
711 3 3 6
811 3 2 5
913 18 4 22
1013 18 2 20
1113 18 4 22
12 12 0 10 10
1313 18 60 78
14 1 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
1713 18 45 63
18 1 2 0 10 10
191 4 20 10 30
201 4 20 5 25
211 4 20 10 30
221 4 20 5 25
231 4 20 10 30
24 11 3 6 9
25 11 3 4 7

9 5 0 18 20 0 22 0 78 66 | 168 | 208 0 323 18 10 28 3 2 3
414 20 10 30
513 18 26 44
613 18 6 24
711 5 3 8
8§11 5 2 7
913 18 4 22
1013 18 2 20
1113 18 4 22
12 1 2 0 10 10
1313 18 60 78
141 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
1713 18 45 63
18 1 2 0 10 10
191 4 20 10 30
201 4 20 5 25
211 4 20 10 30
221 4 20 5 25
231 4 20 10 30
24 11 5 6 11
25 11 5 4 9
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Lampiran 1 L1-9

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)

Sage YT 3 T3] 415 6Mesm7 8] o 0] ]2 St G |4 1 pst

10 5 0 28 | 20 0 22 0 78 | 66 | 168 | 208 [ 0O 338 78 40 118 3 3 8
414 20 10 30
513 28 26 54
613 28 6 34
711 5 3 8
811 5 2 7
913 28 4 32
1013 28 2 30
1113 28 4 32
12 12 0 10 10
1313 28 60 88
14 1 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
1713 28 45 73
18 1 2 0 10 10
191 4 20 10 30
201 4 20 5 25
211 4 20 10 30
221 4 20 5 25
231 4 20 10 30
24 11 5 6 11
25 11 5 4 9

11 5 0 28 20 0 22 0 118 66 | 168 | 208 0 3410 168 60 228 3 4 10
414 20 10 30
513 28 26 54
613 28 6 34
711 5 3 8
8§11 5 2 7
913 28 4 32
1013 28 2 30
1113 28 4 32
12 1 2 0 10 10
1313 28 60 88
141 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
1713 28 45 73
18 1 2 0 10 10
191 4 20 10 30
201 4 20 5 25
211 4 20 10 30
221 4 20 5 25
231 4 20 10 30
24 11 5 6 11
25 11 5 4 9
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Lampiran 1 L1-10

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)

Sge T35 T3] als 6Mesm7 s oJw]u]liz St a | o Pt

12 5 0 28 20 0 22 0 118 | 66 [ 228 | 208 0 3511 228 20 248 3 5 1
414 20 10 30
513 28 26 54
613 28 6 34
711 5 3 8
811 5 2 7
913 28 4 32
10 1 3 28 2 30
1113 28 4 32
12 1 2 0 10 10
1313 28 60 88
141 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 28 45 73
181 2 0 10 10
191 4 20 10 30
201 4 20 5 25
211 4 20 10 30
221 4 20 5 25
231 4 20 10 30
24 11 5 6 11
25 11 5 4 9

13 5 0 28 20 0 22 0 118 | 66 [ 228 | 248 0 414 20 10 30 4 1 4
513 28 26 54
613 28 6 34
711 5 3 8
811 5 2 7
913 28 4 32
10 1 3 28 2 30
1113 28 4 32
12 12 0 10 10
1313 28 60 88
14 1 2 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 28 45 73
181 2 0 10 10
191 4 20 10 30
201 4 20 5 25
211 4 20 10 30
221 4 20 5 25
231 4 20 10 30
24 11 5 6 11
25 11 5 4 9
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Lampiran 1 L1-11

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
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Lampiran 1 L1-12
Mesin . . .
Stage [ 31 a5 6] 718 o 0]uli St Ci 4 " Pst

14 5 28| 30| 0| 22| 0 |118] 66 |228|248| 0 | 426 | 30 1 31 42 6
s 13 | 28 | 26 54
613 | 28 6 34
711 5 3 8
8 11 5 2 7
913 | 28 4 2
1013 | 28 2 30
1113 | 28 4 3
1212 0 10 10
1313 | 28 | 60 88
14 12 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 | 28 | 45 7
18 12 0 10 10
1914 | 30 | 10 40
20 14 | 30 5 35
2014 | 30 | 10 40
214 | 30 5 35
2314 | 30 | 10 40
2 11 5 6 11
25 1 1 5 4 9

15 5 28] 30 ] 0 | 31| 0 |118] 66 [228| 298| 0 | 2309 | o6 | 22 88 4 3 9
513 | 28 | 26 54
613 | 28 6 34
711 5 3 8
8 11 5 2 7
913 | 28 4 32
1013 | 28 2 30
1113 | 28 4 32
1212 0 10 10
1313 | 28 | 60 88
14 12 0 10 10
15 12 0 10 10
16 12 0 10 10
1713 | 28 | 45 7
18 12 0 10 10
1914 | 30 | 10 40
20 14 | 30 5 35
21014 | 30 | 10 40
214 | 30 5 35
2314 | 30 | 10 40
2% 11 5 6 11
25 11 5 4 9

6 5 28] 30| 0] 31] 0 |118] 88 |228[248] 0] 513 | = | 2 54 5 13
613 | 28 6 34
711 5 3 8
8 11 5 2 7
913 | 28 4 32
1013 | 28 2 30
1113 | 28 4 2
1212 0 10 10
1313 | 28 | 60 88
1412 0 10 10
1512 0 10 10
16 12 0 10 10
1713 | 28 | 45 7
18 12 0 10 10
1914 | 30 | 10 40
20 14 | 30 5 35
2014 | 30 | 10 40
214 | 30 5 35
2314 | 30 | 10 40
2 11 5 6 11
25 11 5 4 9
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Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
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Lampiran 1 L1-14

Mesin

Sage T T3 131 als]16] 718l o ]nw]uln St Ci K K PSt

17 S| 0 54]30] 0] 31| 0|118]8|228[248] 0] 526 | 54 13 67 5 2 6
613 | 54 6 60
711 5 3 8
8 11 5 2 7
913 | s4 4 58
1013 | 54 2 56
1113 | 54 4 58
12 12 0 10 10
313 | 54 | 60 | 114
14 12 0 10 10
1512 0 10 10
16 12 0 10 10
1713 | 54 | 45 99
18 12 0 10 10
914 | 30 10 40
2014 | 30 5 35
2014 | 30 10 40
214 | 30 5 35
2314 | 30 10 40
24 11 5 6 11
25 11 5 4 9

13 S| 0| 54]30] 0 67| 01188 [228[228] 0] 539 | s8 3 | 101 5 3 9
613 | 54 6 60
711 5 3 8
8 11 5 2 7
913 | 54 4 58
1013 | 54 2 56
1013 | 54 4 58
12 12 0 10 10
313 | 54 | 60 | 114
14 12 0 10 10
15 12 0 10 10
16 12 0 10 10
1713 | 54 | 45 99
18 12 0 10 10
914 | 30 10 40
20 14 | 30 5 35
2014 | 30 10 40
214 | 30 5 35
2314 | 30 10 40
24 11 5 6 11
25 11 5 4 9

19 S| 0| 54]30] 0 67| 0|18|101]228[228] 0] 613 | 54 6 60 6 1 3
711 5 3 8
8 11 5 2 7
913 | 54 4 58
1013 | 54 2 56
1113 | 54 4 58
12 12 0 10 10
1313 | 54 | 60 | 114
14 12 0 10 10
15 12 0 10 10
16 12 0 10 10
17 13 | 54 | 45 99
18 12 0 10 10
914 | 30 10 40
2014 | 30 5 35
210 14 | 30 10 40
2 14 | 30 5 35
23 14 | 30 10 40
24 11 5 6 11
25 11 5 4 9
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Lampiran 1 L1-15

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
S T 5 S A T alu o Pst
20 5 0 60 | 30 0 67 0 | 118] 101|228 | 248| O 626 67 3 70 6 2 6
711 5 3 8
811 5 2 7
913 60 4 64
1013 60 2 62
1113 60 4 64
1212 0 10 10
1313 60 60 120
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 60 45 105
18 1 2 0 10 10
1914 30 10 40
201 4 30 5 35
21 1 4 30 10 40
22 1 4 30 5 35
23 1 4 30 10 40
24 11 5 6 11
2511 5 4 9
21 5 0 60 | 30 0 70 0 118 | 101 | 228 | 248 | O 711 5 3 8 7 1 1
8 11 5 2 7
913 60 4 64
10 13 60 2 62
11 13 60 4 64
1212 0 10 10
1313 60 60 120
14 12 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 60 45 105
1812 0 10 10
19 14 30 10 40
201 4 30 5 35
2114 30 10 40
22 14 30 5 35
23 14 30 10 40
24 11 5 6 11
2511 5 4 9
22 8 0 60 | 30 0 70 0 118 | 101 | 228 | 248 | O 723 60 15 75 7 2 3
8 11 8 2 10
913 60 4 64
10 13 60 2 62
1113 60 4 64
12 12 0 10 10
1313 60 60 120
14 12 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 60 45 105
18 1 2 0 10 10
19 1 4 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
22 1 4 30 5 35
23 14 30 10 40
24 11 8 6 14
25 11 8 4 12
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Lampiran 1 L1-16

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
Sage T T3 1345 6Mesm7 8] o o] ]2 St G| 4 i PSt
23 8 0 75 30 0 70 0 118 ] 101 | 228 | 248 O 739 101 2 103 7 39
811 8 2 10
913 75 4 79
1013 75 2 77
1113 75 4 79
1212 0 10 10
1313 75 60 135
1412 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 75 45 120
18 12 0 10 10
1914 30 10 40
201 4 30 5 35
2114 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 8 6 14
25 11 8 4 12
24 8 0 75 30 0 70 0 1181 103 | 228 |1 248 O 748 118 15 133 7 4 8
811 8 2 10
913 75 4 79
10 13 75 2 77
1113 75 4 79
1212 0 10 10
1313 75 60 135
1412 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 75 45 120
18 12 0 10 10
19 1 4 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 8 6 14
25 11 8 4 12
25 8 0 75 | 30 0 70 0 | 133 ] 1032282481 O 7 510 228 90 318 7 5 10
811 8 2 10
913 75 4 79
1013 75 2 77
1113 75 4 79
1212 0 10 10
13 13 75 60 135
1412 0 10 10
1512 0 10 10
16 12 0 10 10
1713 75 45 120
18 12 0 10 10
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
22 14 30 5 35
23 1 4 30 10 40
2411 8 6 14
25 11 8 4 12
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Lampiran 1 L1-17

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
Stage T T3 1345 6Mesm7 s [9oJww]uln St Ci i i PSt
26 8 0 75 | 30 0 70 0 | 133] 103|318 248| O 7 6 11 318 40 358 7 6 11
811 8 2 10
913 75 4 79
10 13 75 2 77
1113 75 4 79
1212 0 10 10
13 13 75 60 135
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 75 45 120
18 12 0 10 10
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
2214 30 5 35
2314 30 10 40
24 11 8 6 14
25 11 8 4 12
27 8 0 75 | 30 0 70 0 | 133] 103|318 358| O 8 11 8 2 10 8 1 1
913 75 4 79
1013 75 2 77
1113 75 4 79
1212 0 10 10
1313 75 60 135
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 75 45 120
1812 0 10 10
1914 30 10 40
201 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 8 6 14
2511 8 4 12
28 10 0 75 30 0 70 0 1331 103 | 318 358 O 823 75 10 85 8 2 3
913 75 4 79
10 13 75 2 77
1113 75 4 79
1212 0 10 10
13 13 75 60 135
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 75 45 120
1812 0 10 10
19 14 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
22 14 30 5 35
2314 30 10 40
24 11 10 6 16
2511 10 4 14
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Lampiran 1 L1-18

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
Stage T T3 1345 6Mesm7 8] o 0] ]2 St G| 4 1 PSt
29 10 0 85 1 30 0 70 0 133 ] 103 | 318 | 358 0 839 103 2 105 8 3 9
913 85 4 89
1013 85 2 87
1113 85 4 89
1212 0 10 10
1313 85 60 145
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 85 45 130
1812 0 10 10
1914 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
2511 10 4 14
30 10 0 85 1 30 0 70 0 133 ] 105 ] 318 | 358 0 8 48 133 10 143 8 4 8
913 85 4 89
10 13 85 2 87
1113 85 4 89
1212 0 10 10
1313 85 60 145
1412 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 85 45 130
18 12 0 10 10
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
22 14 30 5 35
2314 30 10 40
24 11 10 6 16
2511 10 4 14
31 10 0 85 1 30 0 70 0 | 143 ] 105|318 3581 O 8 510 318 60 378 8 5 10
913 85 4 89
10 1 3 85 2 87
1113 85 4 89
12 12 0 10 10
1313 85 60 145
1412 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 85 45 130
18 12 0 10 10
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
22 1 4 30 5 35
2314 30 10 40
24 11 10 6 16
2511 10 4 14
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Lampiran 1 L1-19

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
Stage T T3 1345 6Mesm7 8] o 0] ]2 St G| 4 1 PSt
32 10 0 85 1 30 0 70 0 143 ] 105|378 | 358 | 0 8 6 11 378 20 398 8 6 11
913 85 4 89
1013 85 2 87
1113 85 4 89
1212 0 10 10
1313 85 60 145
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 85 45 130
1812 0 10 10
1914 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
2511 10 4 14
33 10 0 85 1 30 0 70 0 143 ] 105 ] 378 | 398 | 0 913 85 4 89 9 1 3
10 13 85 2 87
1113 85 4 89
1212 0 10 10
1313 85 60 145
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 85 45 130
1812 0 10 10
19 14 30 10 40
201 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
2411 10 6 16
25 11 10 4 14
34 10 0 89 | 30 0 70 0 1431 105 | 378 | 398 | 0 9 28 143 20 163 9 2 8
10 1 3 89 2 91
1113 89 4 93
12 12 0 10 10
1313 89 60 149
1412 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 89 45 134
18 12 0 10 10
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
22 1 4 30 5 35
2314 30 10 40
24 11 10 6 16
2511 10 4 14
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Lampiran 1 L1-20

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
Stage T T3 1345 6Mesm7 8 [ o w12 St G| 4 1 PSt
35 10 0 89 | 30 0 70 0 163 ]| 105|378 | 398 | 0 936 163 2 165 9 3 6
10 13 89 2 91
1113 89 4 93
1212 0 10 10
1313 89 60 149
14 12 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 89 45 134
18 12 0 10 10
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
2214 30 5 35
2314 30 10 40
24 11 10 6 16
2511 10 4 14
36 10 0 89 | 30 0 1651 0 163 | 105 | 378 | 3981 0 943 165 10 175 9 4 3
1013 89 2 91
1113 89 4 93
1212 0 10 10
1313 89 60 149
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 89 45 134
1812 0 10 10
1914 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
22 14 30 5 35
23 14 30 10 40
24 11 10 6 16
25 11 10 4 14
37 10 0 | 175] 30 0 | 165] 0 | 163] 105] 378|398 0 953 175 5 180 9 5 3
10 13 175 2 177
1113 175 4 179
1212 0 10 10
1313 175 60 235
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 175 45 220
18 1 2 0 10 10
19 14 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
25 11 10 4 14
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Lampiran 1 L1-21

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
Stage T T3 1345 6Mesm7 8 [ o w12 St G| 4 1 PSt
38 10 0 180 | 30 0 165 0 163 ] 105|378 | 398 | 0 9 69 180 4 184 9 6 9
10 13 180 2 182
1113 180 4 184
1212 0 10 10
1313 180 60 240
14 12 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 180 45 225
18 12 0 10 10
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
2214 30 5 35
2314 30 10 40
24 11 10 6 16
2511 10 4 14
39 10 0 180 | 30 0 1651 0 163 | 184 | 378 | 3981 0 9 7 12 184 5 189 9 7 12
1013 180 2 182
1113 180 4 184
1212 0 10 10
1313 180 60 240
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 180 45 225
1812 0 10 10
1914 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
22 14 30 5 35
23 14 30 10 40
24 11 10 6 16
25 11 10 4 14
40 10 0 | 180 ] 30 0O | 165] 0 | 163] 184378 ]398 189| 9 8 11 398 5 403 9 8 11
10 13 180 2 182
1113 180 4 184
1212 0 10 10
1313 180 60 240
1412 0 10 10
1512 0 10 10
16 1 2 0 10 10
17 13 180 45 225
18 1 2 0 10 10
19 14 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
25 11 10 4 14
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Lampiran 1 L1-22

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
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Lampiran 1 L1-23

Mesin
Stage T T3 T3] 41351 6] 7189 ]w]uliz St Ci i i PSt
41 10| 0 |180] 30| 0 |165| 0 | 163 | 184] 378|403 | 189| 10 1 3 | 180 | 2 182 0 1 3
1113 | 180 | 4 184
12 12 0 10 10
1313 | 180 | 60 | 240
1412 0 10 10
1512 0 10 10
16 12 0 10 10
1713 | 180 | 45 | 225
18 12 0 10 10
1914 | 30 10 40
2014 | 30 5 35
21 14 | 30 10 40
2 14 | 30 5 35
2314 | 30 10 40
24 11 10 6 16
25 11 10 4 14
s} 10| 0 [182] 30| O |165| 0 | 163|184 378]403| 189| 10 2 6 | 182 1 183 0 2 6
1113 | 182 | 4 186
1212 0 10 10
313 | 18 | 60 | 242
1412 0 10 10
1512 0 10 10
16 12 0 10 10
1713 | 182 | 45 | 227
18 12 0 10 10
1914 | 30 10 40
2014 | 30 5 35
21 14 | 30 10 40
214 | 30 5 35
2314 | 30 10 40
24 11 10 6 16
25 11 10 4 14
73 0| 0 |182] 30| 0 |183] 0 | 163|184 378]403| 189| 11 13 | 182 | 4 186 13
1212 0 10 10
313 | 182 | 60 | 242
14 12 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 | 182 | 45 | 227
18 12 0 10 10
1914 | 30 10 40
2014 | 30 5 35
21 14 | 30 10 40
214 | 30 5 35
2314 | 30 10 40
24 11 10 6 16
25 11 10 4 14
e} T0] 0 |186] 30 | 0 | 183 0 | 163 ] 184378403 189] 11 28 | 186 | 20 | 206 2 8
12 12 0 10 10
1313 | 18 | 60 | 246
1412 0 10 10
15 12 0 10 10
16 12 0 10 10
17 13 | 186 | 45 | 231
18 12 0 10 10
1914 | 30 10 40
20 14 | 30 5 35
21 14 | 30 10 40
214 | 30 5 35
2314 | 30 10 40
24 11 10 6 16
25 1 1 10 4 14

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
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Lampiran 1 L1-24

Stage T T 5 131 als 6Mesm7 s [9o[w0]uln St Ci 4 1 PSt
% 10| 0 | 186] 30| 0 | 183| 0 | 206] 184|378 | 403| 189] 11 3 6 | 206 | 2 208 1 3 6
1212 10 10
1313 | 186 | 60 | 246
1412 10 10
15 12 0 10 10
16 12 10 10
17 13 | 186 | 45 | 231
18 12 10 10
1914 | 3 | 10 | 40
20 14 | 30 5 35
2014 | 30 | 10 | 40
2 14 | 30 5 35
2314 | 30 | 10 | 40
24 11 | 10 6 16
25 11 10 4 14
5 T0] 0 | 186] 30 ] 0 |208| 0 |206] 184|378 | 403 | 189 ] 11 4 11 | 403 | 5 408 o4 1
1212 0 10 10
1313 | 186 | 60 | 246
14 12 0 10 10
15 12 0 10 10
16 12 0 10 10
17 13 | 186 | 45 | 231
18 12 0 10 10
1914 | 3 | 10| 40
20 14 | 30 5 35
2014 | 30 | 10 | 40
2 14 | 30 5 35
2314 | 30 | 10 | 40
24 11 | 10 3 16
2511 | 10 4 14
g T0| 0 | 186] 30| 0 |208| 0 | 206] 184|378 |408| 189] 12 1 2 10 10 2 1 2
1313 | 18 | 60 | 246
1412 10 10
15 12 0 10 10
16 12 10 10
17 13 | 186 | 45 | 231
18 12 10 10
1914 | 30 | 10 | 40
20 14 | 30 5 35
2014 | 30 | 10 | 40
2 14 | 30 5 35
2314 | 30 | 10 | 40
24 11 | 10 6 16
25 11 10 4 14
3 T0 | 10 | 1S6] 30 | 0 |208| 0 |206] 184|378 | 408 | 189] 12 2 7 | 10 | 20 30 12 2 7
1313 | 18 | 60 | 246
1412 0 10 10
1512 0 10 10
16 12 0 10 10
17 13 | 186 | 45 | 231
18 12 0 10 10
1914 | 30 | 10 | 40
20 14 | 30 5 35
2014 | 30 | 10 | 40
2 14 | 30 5 35
2314 | 30 | 10 | 40
24 11 | 10 3 16
25 11 10 4 14
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Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
S T 5 S S A T N ST I e alu o Pst
49 10 10 | 186 | 30 0 | 208)| 30 | 206| 184|378 | 408 | 189 | 12 3 9 184 30 214 12 3 9
1313 186 60 246
1412 10 10 20
1512 10 10 20
16 1 2 10 10 20
17 13 186 45 231
1812 10 10 20
1914 30 10 40
201 4 30 5 35
21 1 4 30 10 40
22 14 30 5 35
23 14 30 10 40
24 11 10 6 16
2511 10 4 14
50 10 10 | 186 | 30 0 | 208)] 30 | 206|214 378|408 | 189 | 13 1 3 186 60 246 13 1 3
1412 10 10 20
1512 10 10 20
16 12 10 10 20
17 13 186 45 231
1812 10 10 20
1914 30 10 40
201 4 30 5 35
2114 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
25 11 10 4 14
51 10 | 10 | 246| 30 0 | 208| 30 | 206| 214|378 | 408 | 189 | 13 2 7 246 120 366 13 2 7
14 12 10 10 20
1512 10 10 20
16 1 2 10 10 20
17 13 246 45 291
18 12 10 10 20
1914 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
22 1 4 30 5 35
2314 30 10 40
24 11 10 6 16
25 11 10 4 14
52 10 10 | 246 30 0 | 208 ] 366|206 | 214 | 378 | 408 | 189 ] 13 3 2 366 24 390 13 3 2
1412 10 10 20
1512 10 10 20
16 12 10 10 20
17 13 246 45 291
1812 10 10 20
1914 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
2511 10 4 14
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Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)

Stage T T3 3] 4] 6Mesm7 8] o w2 St G| 4 T PSt

53 10 | 390 | 246 | 30 0 | 208)]366]206|214]378| 408 | 189 | 14 1 2 390 10 400 14 1 2
1512 390 10 400
16 12 390 10 400
17 13 246 45 291
18 12 390 10 400
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
2214 30 5 35
2314 30 10 40
24 11 10 6 16
2511 10 4 14

54 10 | 400 | 246 | 30 0 | 208 ] 366|206 | 214 | 378 | 408 | 189 14 2 7 400 60 460 14 2 7
1512 400 10 410
16 1 2 400 10 410
17 13 246 45 291
1812 400 10 410
19 14 30 10 40
201 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
2411 10 6 16
25 11 10 4 14

55 10 | 400 | 246 | 30 0 | 208 460 | 206 | 214 | 378 | 408 | 189 ]| 14 3 5 460 10 470 14 3 5
1512 400 10 410
16 1 2 400 10 410
17 13 246 45 291
1812 400 10 410
19 14 30 10 40
201 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
2411 10 6 16
2511 10 4 14

56 10 | 400 | 246 | 30 | 470 | 208 | 460 | 206 | 214 | 378 | 408 | 189 ]| 14 4 9 470 50 520 14 4 9
1512 400 10 410
16 1 2 400 10 410
17 13 246 45 291
1812 400 10 410
1914 30 10 40
201 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
2511 10 4 14

57 10 | 400 | 246 | 30 | 470 | 208 | 460 | 206 | 520 [ 378 | 408 | 189 | 15 1 2 400 10 410 15 1 2
16 1 2 400 10 410
17 13 246 45 291
1812 400 10 410
19 14 30 10 40
201 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
2411 10 6 16
25 11 10 4 14
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Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
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Mesin
Sage T T3 1314156 T 7 s]oJw]u] St Ci b i PSt
58 10 | 410 | 246 | 30 | 470 | 208 | 460 | 206 | 520 | 378 | 408 | 189 | 15 2 7 | 460 | 120 | 580 15 2 7
1612 | 410 | 10 | 420
17 13 | 246 | 45 | 201
18 12 | 410 | 10 | 420
1914 | 3 | 10 40
2014 | 30 5 35
2014 | 30 | 10 40
214 | 30 5 35
2314 | 30 | 10 40
24 1 1 10 6 16
25 11 10 4 14
59 10 | 410 | 246 | 30 | 470 | 208 | 580 | 206 | 520 | 378 | 408 | 189 | 15 3 9 | 580 | 100 | 680 15 3 9
1612 | 40 | 10 | 420
17 13 | 246 | 45 | 201
18 12 | 410 | 10 [ 420
1914 | 30 | 10 40
20 14 | 30 5 35
2014 | 30 | 10 40
214 | 30 5 35
2314 | 3 | 10 40
24 11 10 6 16
25 1 1 10 4 14
60 10 | 410 | 246 | 30 | 470 | 208 | 580 | 206 | 680 | 378 | 408 | 189 | 15 4 12 | 680 | 2 682 5 4 12
1612 | 40 | 10 [ 420
1713 | 246 | 45 | 201
1812 | 410 | 10 | 420
1914 | 30 | 10 40
2014 | 30 5 35
2014 | 30 | 10 40
214 | 30 5 35
2314 | 3 | 10 40
24 1 1 10 6 16
25 11 10 4 14
61 10 | 410 | 246 | 30 | 470 | 208 | 580 | 206 | 680 | 378 | 408 | 682 16 1 2 | 410 | 10 | 420 6 1 2
1713 | 246 | 45 | 201
1812 | 410 | 10 | 420
1914 | 30 | 10 40
2014 | 30 5 35
2014 | 30 | 10 40
214 | 30 5 35
2314 | 3 | 10 40
24 11 10 6 16
25 11 10 4 14
62 10 | 420 | 246 | 30 | 470 | 208 | 580 | 206 | 680 | 378 | 408 | 682 | 16 2 7 | 580 | 20 | 600 6 2 7
1713 | 246 | 45 | 201
1812 | 420 | 10 | 430
1914 | 3 | 10 40
2014 | 30 5 35
2014 | 30 | 10 40
214 | 30 5 35
2314 | 3 | 10 40
24 1 1 10 6 16
25 11 10 4 14
&3 10 | 420 | 246 | 30 | 470 | 208 | 600 | 206 | 680 | 378 | 408 | 682 | 16 3 © | 680 | 30 | 710 6 3 9
1713 | 246 | 45 | 201
1812 | 420 | 10 | 430
1914 | 30 | 10 40
20 14 | 30 5 35
2014 | 3 | 10 40
214 | 30 5 35
2314 | 3 | 10 40
24 11 10 6 16
25 11 10 4 14

Universitas Kristen Maranatha



Lampiran 1 L1-29

Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
S T 5 S A T ST I e alu i Pst
64 10 | 420 [ 246 | 30 | 470 | 208 | 600 [ 206 | 710 | 378 | 408 | 682 | 17 1 3 246 45 291 17 1 3
18 12 420 10 430
1914 30 10 40
20 1 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
2314 30 10 40
24 11 10 6 16
25 11 10 4 14
65 10 | 420 [ 291 | 30 | 470 | 208 | 600 | 206 | 710 | 378 | 408 | 682 | 17 2 7 600 90 690 17 2 7
18 12 420 10 430
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
25 11 10 4 14
66 10 | 420 | 291 | 30 | 470 | 208 | 690 | 206 | 710 | 378 | 408 | 682 ] 17 3 2 690 18 708 17 3 2
18 12 420 10 430
19 14 30 10 40
201 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
2511 10 4 14
67 10 | 708 [ 291 | 30 | 470 | 208 | 690 | 206 | 710 | 378 | 408 | 682 | 18 1 2 708 10 718 18 1 2
1914 30 10 40
20 1 4 30 5 35
2114 30 10 40
2214 30 5 35
2314 30 10 40
24 11 10 6 16
25 11 10 4 14
68 10 | 718 1 291 | 30 | 470 | 208 | 690 | 206 | 710 | 378 | 408 | 682 ] 18 2 7 718 30 748 18 2 7
1914 30 10 40
201 4 30 5 35
21 1 4 30 10 40
22 14 30 5 35
2314 30 10 40
24 11 10 6 16
2511 10 4 14
69 10 | 718 [ 291 | 30 | 470 | 208 | 748 | 206 | 710 | 378 | 408 | 682 | 18 3 9 748 50 798 18 3 9
1914 30 10 40
201 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
25 11 10 4 14
70 10 | 718 [ 291 | 30 | 470 | 208 | 748 | 206 | 798 | 378 | 408 | 682 | 19 1 4 30 10 40 19 1 4
201 4 30 5 35
21 1 4 30 10 40
2214 30 5 35
23 1 4 30 10 40
24 11 10 6 16
2511 10 4 14
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Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
Stage T T 5 131 als 6Mesm7 s [9oJww]uln St Ci i 1 PSt
71 10 | 718 [ 291 | 40 | 470 | 208 | 748 | 206 | 798 | 378 | 408 | 682 | 19 2 6 208 1 209 19 2 6
201 4 40 5 45
21 1 4 40 10 50
2214 40 5 45
23 1 4 40 10 50
24 11 10 6 16
2511 10 4 14
72 10 | 718 [ 291 | 40 | 470 | 209 | 748 | 206 | 798 | 378 | 408 | 682 | 19 3 4 209 10 219 19 3 4
201 4 40 5 45
21 1 4 40 10 50
22 1 4 40 5 45
23 14 40 10 50
24 11 10 6 16
2511 10 4 14
73 10 | 718 | 291 | 219 | 470 | 209 | 748 | 206 | 798 | 378 | 408 | 682 | 19 4 9 798 30 828 19 4 9
20 1 4 219 5 224
21 1 4 219 10 229
22 1 4 219 5 224
23 1 4 219 10 229
24 11 10 6 16
2511 10 4 14
74 10 | 718 | 291 | 219 | 470 | 209 | 748 | 206 | 828 | 378 | 408 | 682 | 19 5 12 828 5 833 19 5 12
20 1 4 219 5 224
21 1 4 219 10 229
2214 219 5 224
2314 219 10 229
24 11 10 6 16
25 11 10 4 14
75 10 | 718 | 291 | 219 | 470 | 209 | 748 | 206 | 828 | 378 | 408 | 833 ] 20 1 4 219 5 224 20 1 4
21 1 4 219 10 229
2214 219 5 224
23 1 4 219 10 229
24 11 10 6 16
25 11 10 4 14
76 10 | 718 [ 291 | 224 | 470 | 209 | 748 | 206 | 828 | 378 | 408 | 833 | 20 2 6 224 1 225 20 2 6
2114 224 10 234
2214 224 5 229
2314 224 10 234
24 11 10 6 16
25 11 10 4 14
77 10 | 718 | 291 | 224 | 470 | 225 | 748 | 206 | 828 | 378 | 408 | 833 ]| 20 3 4 225 10 235 20 3 4
21 1 4 224 10 234
2214 224 5 229
23 14 224 10 234
24 11 10 6 16
2511 10 4 14
78 10 | 718 | 291 | 235 | 470 | 225 | 748 | 206 | 828 | 378 | 408 | 833 | 20 4 9 828 24 852 20 4 9
2114 235 10 245
2214 235 5 240
23 1 4 235 10 245
24 11 10 6 16
2511 10 4 14
79 10 | 718 | 291 | 235 | 470 | 225 | 748 | 206 | 852 | 378 | 408 | 833 | 21 1 4 235 10 245 21 1 4
2214 235 5 240
23 1 4 235 10 245
24 11 10 6 16
2511 10 4 14
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Tabel L2.1
Pengolahan Data Menggunakan Metode Perusahaan (Lanjutan)
Stage T T3 1345 6Mesm7 8] o w0l ]2 St G | 4 1 PSt
80 10 | 718 | 291 | 245 | 470 | 225 | 748 | 206 | 852 | 378 | 408 | 833 | 21 2 6 245 1 246 21 2 6
22 1 4 245 5 250
23 14 245 10 255
24 11 10 6 16
2511 10 4 14
81 10 | 718 [ 291 | 245 | 470 | 246 | 748 | 206 | 852 | 378 | 408 | 833 | 21 3 4 246 5 251 21 3 4
22 1 4 245 5 250
23 14 245 10 255
24 11 10 6 16
2511 10 4 14
82 10 | 718 | 291 | 251 | 470 | 246 | 748 | 206 | 852 | 378 | 408 | 833 | 21 4 9 852 22 874 21 4 9
2214 251 5 256
2314 251 10 261
24 11 10 6 16
2511 10 4 14
83 10 | 718 [ 291 | 251 | 470 | 246 | 748 | 206 | 874 | 378 | 408 | 833 | 22 1 4 251 5 256 22 1 4
2314 251 10 261
24 11 10 6 16
25 11 10 4 14
84 10 | 718 [ 291 | 256 | 470 | 246 | 748 | 206 | 874 | 378 | 408 | 833 | 22 2 6 256 1 257 22 2 6
23 1 4 256 10 266
24 11 10 6 16
2511 10 4 14
85 10 | 718 | 291 | 256 | 470 | 257 | 748 | 206 | 874 | 378 | 408 | 833 | 23 1 4 256 10 266 23 1 4
24 11 10 6 16
25 11 10 4 14
86 10 | 718 | 291 | 266 | 470 | 257 | 748 | 206 | 874 | 378 | 408 | 833 ] 23 2 6 266 2 268 23 2 6
24 11 10 6 16
25 11 10 4 14
87 10 | 718 [ 291 | 266 | 470 | 268 | 748 | 206 | 874 | 378 | 408 | 833 | 24 1 1 10 6 16 24 1 1
2511 10 4 14
88 16 | 718 | 291 | 266 | 470 | 268 | 748 | 206 | 874 | 378 | 408 | 833 | 24 2 3 291 15 306 24 2 3
2511 16 4 20
89 16 | 718 | 306 | 266 | 470 | 268 | 748 | 206 | 874 | 378 | 408 | 833 | 24 3 8 306 30 336 24 3 8
25 11 16 4 20
90 16 | 718 | 306 | 266 | 470 | 268 | 748 | 336 | 874 | 378 | 408 | 833 | 24 4 11 408 15 423 24 4 11
25 11 16 4 20
91 16 | 718 | 306 | 266 | 470 | 268 | 748 | 336 | 874 | 378 | 423 | 833 | 24 5 11 423 5 428 24 5 11
2511 16 4 20
92 16 | 718 | 306 | 266 | 470 | 268 | 748 | 336 | 874 | 378 | 428 | 833 | 24 6 11 428 30 458 24 6 11
2511 16 4 20
93 16 | 718 | 306 | 266 | 470 | 268 | 748 | 336 | 874 | 378 | 458 | 833 | 25 1 1 16 4 20 25 1 1
94 20 | 718 | 306 | 266 | 470 | 268 | 748 | 336 | 874 | 378 | 458 | 833 | 25 2 3 306 10 316 25 2 3
95 20 | 718 | 316 | 266 | 470 | 268 | 748 | 336 | 874 | 378 | 458 | 833 | 25 3 8 336 20 356 25 3 8
96 20 | 718 | 316 | 266 | 470 | 268 | 748 | 356 | 874 | 378 | 458 | 833 | 25 4 3 356 2 358 25 4 3
97 20 | 718 | 358 | 266 | 470 | 268 | 748 | 356 | 874 | 378 | 458 | 833 | 25 5 11 458 18 476 25 5 11

Kesimpulan:
Makespan = 874 menit
Delay = 8394 menit

Rata-rata tingkat utilisasi penggunaan mesin = 19.97%
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LAMPIRAN 3
PENGOLAHAN DATA KASUS PERUSAHAAN
MENGGUNAKAN METODE SIMULATED
ANNEALING
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Pengolahan data menggunakan metode simulated annealing secara lengkap

disajikan pada Lampiran 3 ini.

L3.1 Pengolahan Data Menggunakan Metode Simulated Annealing Secara
Manual
Berikut adalah langkah-langkah pengolahan data menggunakan metode
simulated annealing secara manual :
Langkah 1 : Penentuan parameter

Input parameter yang dibutuhkan, yaitu :

e TO0=100°C
e Tmin=30°C
e Nrep=3

e CR (cooling rate)=0.8
Langkah 2 : Pembuatan solusi awal job shop
Solusi awal job shop pada kasus ini diperoleh berdasarkan perhitungan dengan
menggunakan metode jadwal aktif, dengan prioritas :
e Untuk operasi pada mesin yang sama :
- FCFS (First Come First Serve) — minimasi Cj
- SPT (Short Processing Time) — minimasi 1j
-  Random
e Untuk operasi pada mesin yang berbeda :

- Random
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Tabel L3.1
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Lampiran 1

Pencarian Solusi Awal Job Shop
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Lampiran 1

Tabel L3.1
Pencarian Solusi Awal Job Shop (Lanjutan)
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Tabel L3.1
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Pencarian Solusi Awal Job Shop

(Lanjutan)
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Mesin
Stage St Cj tj rj r* | m* | Calon PSt PSt
1 2 3 4] 5 6 7 8 9 10 | 11 | 12

6 41 0 2 510 6 0 0 0 0 0 111 4 3 7 6
214 5 120 25
323 2 10 | 12
4 14 5 10 | 15
5 13 2 | 26 28
6 13 2 6 8
7 11 4 3 7
8 23 4 10 | 14
9 13 2 4 6 3 913
1113 2 4 6 3 1113 1m 1 3
12 12 0 10 | 10
13 13 2 60 | 62
14 12 0 10 | 10
1512 0 10 | 10
16 12 0 10] 10
17 13 2 | 45| 47
18 12 0 10 | 10
19 14 5 10| 15
20 3 4 6 10 ] 16
21 1 4 5 10 | 15
22 14 5 5 10
23 14 5 10| 15
24 11 4 6 10
25 11 4 4 8

7 4 0 6 5 0 6 0 0 0 0 0 0 111 4 3 7 7 1 111
214 5 20 | 25
323 6 10 | 16
4 14 5 10 | 15
513 6 26 | 32
6 13 6 6 12
711 4 3 7 1 711 711
823 6 10 | 16
9 13 6 10
11 2 8 6 20 | 26
12 12 0 10 ] 10
13 13 6 60 | 66
14 1 2 0 10 ] 10
15 12 0 10 | 10
16 12 0 10 | 10
17 13 6 45 ] 51
18 1 2 0 10 | 10
19 14 5 10 | 15
20 3 4 6 10 16
21 1 4 5 10 | 15
22 14 5 5 10
23 14 5 10 | 15
24 11 4 6 10
25 11 4 4 8

8 710 6 510 6 0 0 0 0 0 0 111 7 3 10 | 10 1 111 111
214 5 20| 25
323 6 10 ] 16
4 14 5 10 | 15
5 13 6 | 26| 32
6 13 6 6 12
723 7 15 | 22
8 23 6 10 | 16
9 13 6 4 10 3 913
11 28 6 20| 26
12 12 0 10 | 10 2 1212
13 13 6 | 60| 66
14 12 0 10 | 10 2 1412
15 12 0 10 | 10 2 1512
16 12 0 10 ] 10 2 16 12
17 13 6 45 | 51
18 12 0 10| 10 2 1812
19 14 5 10 | 15
20 3 4 6 10 ] 16
21 1 4 5 10 | 15
22 14 5 5 10 4 2214
23 14 5 10 | 15
24 11 7 6 13
25 11 7 4 11

Tabel L3.1
Pencarian Solusi Awal Job Shop (Lanjutan)
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Mesin
Stage St Cj| tj rj | r* | m* ] Calon PSt PSt
1| 2 3 4| 5 6 7 8 9 10 | 11 [ 12

9 10 0 6 15| 0 6 0 0 0 0 0 1 23 10 15[ 25] 10
2 14 5] 20f 25
323 6 10 ] 16
4 14 5 10 | 15
5 13 6 | 26 [ 32
6 13 6 6 12
723 7 15 ] 22
8 23 6 10 ] 16
9 13 6 10 3 913 9 13
11 28 6 | 20| 26
12 12 0 10 ] 10 2 1212
13 13 6 | 60 [ 66
14 12 0 10 10 2 1412
15 12 0 10 | 10 2 1512
16 12 0 10 ] 10 2 16 12
17 13 6 | 45| 51
18 12 0 10 { 10 2 18 12
19 14 5 10 | 15
20 3 4 6 10 ] 16
21 14 5 10 [ 15
22 14 5 5 10 4 12214
23 1 4 5 10 | 15
24 11 10 6 16
25 11 10| 4 | 14

10 0f o wfs 0 6 0 0 0 0 0 0 1 23 10 | 15] 25 ] 10
214 5 20 | 25
323 10 | 10 ] 20
414 5 10 | 15
5 13 10 | 26 | 36
6 13 10| 6 [ 16
723 10| 15] 25
8§ 23 10 | 10 ] 20
9 28 10 | 20 | 30
11 28 6 20 | 26
12 12 0 10 [ 10 2 1212
13 13 10 | 60 | 70
14 12 0 10 | 10 2 1412
15 12 0 10 | 10 2 1512
16 12 0 10| 10 2 16 12
17 13 10 | 45 ] 55
18 12 0 10 | 10 2 1812
19 14 5 10 [ 15
20 3 4 6 10| 16
21 1 4 5 10 | 15
22 14 5 5 10 4 12214 22 1 4
23 14 5 10 [ 15
24 11 10 6 16
25 11 10 4 14

11 10 0j1wfio] o 6 0 0 0 0 0 0 1 23 10 15[ 25] 10
214 10 | 20 | 30
323 10 ] 10 ] 20
4 14 10| 10 ] 20
5 13 10 | 26 | 36
6 13 10 6 16
723 10 | 151 25
8§ 23 10 | 10| 20
928 10 | 20 | 30
11 28 6 20 | 26
12 12 0 10 ] 10 2 1212 12 1 2
13 13 10 | 60 | 70
14 12 0 10 { 10 2 1412
1512 0 10 | 10 2 1512
16 12 0 1010 2 16 12
17 13 10 | 45| 55
18 12 0 10 | 10 2 1812
19 14 10 | 10 | 20
20 3 4 10| 10 ] 20
21 14 10 | 10 ] 20
2 26 10 1 11
23 1 4 10 | 10 | 20
24 11 10] 6 ]16
25 11 10 4] 14

Tabel L3.1
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Pencarian Solusi Awal Job Shop

(Lanjutan)
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Lampiran 1 L1-42

Mesin
Stage St Cil ti rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 | 10 11 12

12 10f10] 10100 6 0 0 0 0 0 123 10 15 25] 11
214 10 20 30
323 10) 10f 20
414 10§ 10 | 20
513 10 ] 26| 36
613 10] 6 16
723 10 15f 25
8§23 10 10 20
928 10 ] 20 f 30
1128 6 ]20] 26
12 2.7 10 ] 20 f 30
1313 10 ] 60| 70
14 12 10) 10 f 20
1512 10§ 10 | 20
16 12 10 10| 20
17 13 10 ) 45 55
18 12 10 10 f 20
19 14 10] 10 20
20 3 4 10 10f 20
2114 10 104 2
22 2 6 10 1 11 61226 2 26
23 14 10§ 10 | 20
24 11 10) 6 16
25 11 10) 4 14

13 10 10]) 10| 10| 0] 11 0 0 0 0 0 0 123 10 ] 15f 25| 14
214 10 ] 20 f 30
323 10§ 10 | 20
414 10 10 20
513 10 ] 26 36
613 10 6 16
723 10 15125
823 10 10 f 20
928 10 20 30
11238 6 ] 20] 26
12 2.7 10 § 20 | 30
1313 10) 60f 70
14 12 10§ 10 | 20
1512 10 10 20
16 12 10) 10 20
1713 10 45| 55
1812 10 104 2
19 14 10 10 f 20
20 3 4 10§ 10 | 20
21 14 10) 104 20
23 14 10§ 10 | 20
24 11 10] 6 16
25 11 10 4 [ 14 1 2511 25 1 1

14 1410 10]10] 0] 11 0 0 0 0 0 0 123 10 15f 25| 16
214 10204 30
323 10 10f 20
414 10 10 f 20
513 10 | 26 36
613 10 6 16 3 613 6 13
723 10 154125
8§23 10) 10f 20
928 10 § 20 | 30
11238 6 ] 20] 26
12 2.7 10 | 20 | 30
1313 10 ] 60 [ 70
14 12 10 10 20
1512 10 10 f 20
16 12 10) 104 20
1713 10 ] 45| 55
18 12 10 10 f 20
19 14 10) 10 f 20
20 3 4 10§ 10 | 20
21 14 10) 10 f 20
23 14 10§ 10 | 20
24 11 141 6 [ 2
25 23 14 | 10 { 24

Tabel L3.1
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Lampiran 1 L1-43

Pencarian Solusi Awal Job Shop

(Lanjutan)
Mesin
Stage St Cil tj rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 | 10| 11| 12

15 4] 101610 0])11] 0 0 0 0 0 123 16 ] 15] 31| 19
214 10 ] 20| 30
323 16 ] 10 ] 26
414 10 10| 20
513 16 | 26 | 42
626 16] 3 19 6 626 6 2 6
723 16| 15| 31
823 16| 10| 26
928 10 ] 20| 30
1128 6 ] 20| 26
12 27 10 | 20 [ 30
1313 16 | 60| 76
14 12 10] 10] 20
1512 10 10] 20
16 12 10 10] 20
17 13 16 | 45| o1
18 12 10 10| 20
19 14 10 | 10 { 20
20 3 4 10 10| 20
21 14 10 ] 10 f 20
23 14 10] 10] 20
24 11 141 6 | 20
25 23 16 ] 10| 26

16 14101610 0]19] 0 0 0 0 0 0 123 16 ] 151 31| 20
214 10 20| 30
323 16 ] 10| 26
414 10] 10] 20 4 414
513 16| 26 | 42
723 16 ] 151 31
823 16| 10| 26
928 10 20| 30
11 28 6 ] 20| 26
12 27 10 | 20 [ 30
13 13 16 | 60| 76
14 12 10 | 10 [ 20 2 1412
1512 10] 10] 20 2 11512
16 12 10 10] 20 2 11612
17 13 16 | 45| 61
18 12 10] 10] 20 2 11812
19 14 10] 10] 20 411914
20 3 4 10 10] 20 41234
21 14 10 | 10 [ 20 4 2114
23 14 10 10| 20 412314
24 11 14 6 20 1 2411 24 11
25 23 16 ] 10 ] 26

17 20101610 0])19] 0 0 0 0 0 0 123 16 1 15] 31| 20
2 14 10 ] 20] 30
323 16 ] 10| 26
414 10 ] 10 f 20 4 414
513 16 | 26 | 42
723 16| 15| 31
823 16 ] 10| 26
928 10 ] 20| 30
1128 6 ] 20| 26
12 27 10 ] 20| 30
1313 16 | 60| 76
14 12 10] 10] 20 2 11412
1512 10] 10] 20 211512 15 1 2
16 12 10 | 10 [ 20 2 16 12
17 13 16 | 45| 61
1812 10] 10 ] 20 2 11812
19 14 10 | 10 { 20 4 1914
20 3 4 10| 10| 20 41234
21 14 10] 10] 20 412114
23 14 10] 10] 20 412314
24 23 20 15| 35
25 23 16 ] 10 ] 26
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Lampiran 1 L1-44

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cj| tj rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

18 20 20| 16 ] 10 0 191 0 0 0 0 0 123 16 ] 15| 31 ] 20
214 10 ] 20| 30
323 16 | 10 | 26
414 10 | 10 [ 20 4 414
513 16 | 26 | 42
723 16 | 15| 31
823 16 ] 10 | 26
9 2 8 10 | 20 { 30
11 2 8 6 20 | 26
1227 10 ] 20| 30
1313 16 | 60 | 76
14 12 201 10| 30
15 27 20 ) 120 { 140
16 12 201 10| 30
1713 16 | 45| 61
18 12 201 10| 30
19 14 10] 10| 20 4 1914 19 1 4
20 3 4 101 10| 20 4120 34
21 14 10 ] 10| 20 412114
23 14 10 ] 10| 20 412314
24 23 20 ) 15| 35
25 23 16 ] 10| 26

19 20 20| 16| 20 0 191 0 0 0 0 0 0 123 16 | 15| 31 ] 21
2 14 20 1 20 | 40
323 16 ] 10 | 26
414 201 10| 30
513 16 | 26 | 42
723 16 | 15| 31
823 16 ] 10 | 26
9 28 10 | 20 [ 30
11 28 6 20 | 26
12 27 10 ] 20| 30
1313 16 ] 60 | 76
14 12 20 10 { 30
1527 20 | 120 ] 140
16 12 201 104 30
1713 16 | 45| 6l
18 12 201 10| 30
19 2 6 20 1 21 6 1926 19 2 6
20 3 4 201 10| 30
21 14 201 104 30
23 14 201 10 | 30
24 23 20 ) 15| 35
25 23 16 ] 10| 26

20 20 20| 16| 20 0 21 0 0 0 0 0 0 123 16 ] 15| 31| 26
214 20 ] 20 | 40
323 16 | 10 [ 26 3 323
414 201 10| 30
513 16 | 26 | 42
723 16 | 15 31
823 16 ] 10 | 26 3 8§23
928 10 ] 20| 30
11 28 6 20 | 26 8 11238 1 2 8
12 27 10 ] 20| 30
13 13 16 | 60 [ 76
14 12 201 10 | 30
1527 20 ) 120 { 140
16 12 201 10| 30
1713 16 | 45| 6l
18 12 20 ] 10 ] 30
19 3 4 21 10 | 31
20 3 4 201 10| 30
2114 201 10| 30
23 14 201 10| 30
24 23 20 ) 15 ] 35
25 23 16 ] 10 | 26 3 12523
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Lampiran 1 L1-45

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cjil tj rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 12
21 200 20) 16 ] 20 0 21 0 26 0 0 0 0 123 16 | 15| 31 26
214 20 ] 20| 40
323 16 | 10| 26 3 323
414 20 ] 10] 30
513 16 1 26 | 42
723 16 | 15| 31
823 16 | 10 [ 26 3 8§23
9 2 8 26 ] 20| 46
11 36 26 2 28
12 27 10 | 20 | 30
1313 16 | 60 [ 76
14 12 20 10 ] 30
1527 20 | 120 ] 140
16 12 20 10] 30
1713 16 | 451 ol
18 12 20 ] 10 ] 30
19 3 4 21 10 | 31
20 3 4 20 ] 10 ] 30
2114 20 ] 10] 30
23 14 20 ) 10 ] 30
24 23 20 ) 15 ] 35
2523 16 | 10 | 26 3 25 23 2_523
22 20 20 | 26 | 20 0 21 0 26 0 0 0 0 123 26 ] 151 41 ] 28
2 14 20 ] 20 ] 40
323 26| 10 ] 36
4 14 20 ) 10 ] 30
513 26| 26| 52
723 26 15| 41
8 23 261 10 ] 36
928 26 | 20| 46
11 3 6 26 2 28 6 1136 1 3 6
12 27 10 | 20 [ 30
1313 26 ] 60 ] 86
14 12 20 ] 10 ] 30
1527 20 | 120 | 140
16 12 20 ) 10 ] 30
17 13 26 ] 45| 71
18 12 20 10 ] 30
19 3 4 21 10 [ 31
20 3 4 20 10] 30
21 14 20 10 | 30
23 14 20 10 ] 30
24 23 26| 15| 41
25 3 8 26 ] 20| 46
23 200 20 ) 26| 20 0 28 0 26 0 0 0 0 123 26 ] 15| 41 30
214 20 ] 20 ] 40
323 261 10 ] 36
414 20 ] 10] 30 4 414
513 26 ] 26| 52
723 26 ] 15 ] 41
823 26| 10 ] 36
9 2 8 26 ] 20| 46
11 4 11 | 28 5 33
12 27 10 | 20 30 7 1227 12 27
13 13 26 ] 60 ] 86
14 12 20 10 ] 30 2 1412
1527 20 | 120 ] 140
16 12 20 10 | 30 2 1612
17 13 26 ] 45| 71
18 12 20 10 ] 30 2 1812
19 3 4 21 10 | 31
20 3 4 20 ] 10 ] 30 4120 34
21 14 20 10 | 30 4 2114
2314 20 10 | 30 4 2314
24 23 26 ] 15| 41
25 3 8 26 ] 20 | 46
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Lampiran 1 L1-46

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cjil| tj rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 12

24 200 20 ) 26| 20 0 28 | 30 | 26 0 0 0 0 123 26 ] 15| 41 30
214 20 ] 20| 40
323 261 10 ] 36
414 20 ] 10] 30 4 414 4 1 4
513 26 ] 26 ] 52
723 26 15| 41
823 26 ] 10 ] 36
9 2 8 26 ] 20| 46
11 4 11 ] 28 5 33
12 39 30 ] 30 ] 60
1313 26 ] 60 ] 86
14 12 20 10 ] 30 2 1412
1527 30 ] 120] 150
16 12 20 10] 30 2 1612
1713 26 451 71
18 12 20 ] 10 ] 30 2 1812
19 3 4 21 10 | 31
20 3 4 20 ] 10 ] 30 412 34
2114 20 10] 30 4 12114
23 14 20 ) 10 ] 30 412314
24 23 26 ] 15 ] 41
25 3 8 26 ] 20| 46

25 20 20 | 26 | 30 0 28 | 30 | 26 0 0 0 0 123 26 ] 151 41 ] 30
2 14 30 ] 20 ] 50
323 26| 10 ] 36
426 30 1 31
513 26| 26 | 52
723 26 15| 41
823 261 10 ] 36
928 26 | 20| 46
11 4 11 28 5 33
12 39 30 ] 30| 60
1313 26 ] 60 ] 86
14 12 20 ] 10 ] 30 2 1412 14 1 2
1527 30 | 120 ] 150
16 12 20 10 | 30 2 1612
1713 26 ] 45| 71
18 12 20 10 ] 30 2 1812
19 3 4 30 ] 10 ] 40
20 3 4 30 10] 40
21 14 30 10 | 40
23 14 30 ) 10 ] 40
24 23 26| 15| 41
25 38 26 ] 20| 46

26 20 30 ) 26| 30 0 28 | 30 | 26 0 0 0 0 123 26 ] 15| 41 31
214 30 ) 20| 50
323 261 10 ] 36
426 30 1 31 6 426 4 26
513 26 ] 26| 52
723 26 ] 15 ] 41
823 26| 10 ] 36
9 2 8 26 ] 20| 46
11 4 11 28 5 33
12 39 30 ] 30 ] 60
13 13 26 ] 60 ] 86
14 2 7 30 60 ] 9
1527 30 ) 120] 150
16 12 30 ] 10 ] 40
17 13 26 ] 45| 71
18 12 30 ] 10 ] 40
19 3 4 30 10] 40
20 3 4 30 ] 10 ] 40
21 14 30 10 | 40
23 14 30 ] 10 ] 40
24 23 26 ] 15| 41
25 3 8 26 ] 20 | 46
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Lampiran 1 L1-47

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cil tj rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

27 20 30 ) 26| 30 0 31| 30| 26 0 0 0 0 123 26| 15] 41 ] 33
214 30 20| 50
323 26 ] 10 ] 36
439 31| 22 53
513 26 ) 26| 52
723 26| 15| 41
8§23 26| 10] 36
9 28 26 ) 20| 46
11 4 11 28 5 33 11 11 4 11 1 4 11
12 39 301 30| 60
1313 26| 60| 86
14 27 301 60| 9
1527 30§ 120 | 150
16 12 30 10] 40
1713 26 451 71
18 12 301 10| 40
19 3 4 30 10] 40
20 3 4 30 ] 10 ] 40
2114 30 10] 40
23 14 30 ) 10] 40
24 23 26 ] 15| 41
25 3 8 26 1 20 | 46

28 2030 2613 | 0]3113]2] 0 0| 33 0 123 26 1 15| 41 | 36
214 30 ) 20 ] 50
323 261 10| 36 3 323 323
439 30 22| 52
513 26| 26| 52
723 26 15 ] 41
823 261 10| 36 3 8§23
928 26| 20| 46
1239 30 ] 30 ] 60
1313 26| 60| 86
14 27 301 60 [ 90
1527 30 ] 120 ] 150
16 12 30 10] 40
1713 26 451 71
18 12 30 10 ] 40
19 3 4 30 10] 40
20 3 4 30 ) 10 ] 40
2114 301 10| 40
23 14 301 10 40
24 23 26| 15| 41
25 3 8 26 ] 20| 46

29 20] 30 ) 36| 30 0 31| 30| 26 0 0 33 0 123 36 ] 151 51 ] 40
214 30 20| 50
338 36 ] 40| 76
4 39 30 ) 22 ] 52
513 36| 26| 62
723 36 ] 15] 51
8 23 36 ] 10 ] 46
928 26| 20| 46
1239 30 ) 30 ] 60
1313 36 ] 60 ] 9%
14 27 301 60| 9
1527 30 ] 120] 150
16 12 30 10 | 40 2 16 12 16 1 2
17 13 36 ] 45 ] 81
1812 30 10] 40 2 1812
19 3 4 30 ] 10| 40 4 19 3 4
20 3 4 301 10| 40 4120 34
21 14 30 10] 40 412114
23 14 30 ) 10 ] 40 412314
24 23 36 ] 15] 51
25 3 8 26 ] 20| 46

Universitas Kristen Maranatha



Lampiran 1 L1-48

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cjil tj| rj | r* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 [10] 11| 12

30 201 40| 36| 30] 0] 31]3]|2] 0 0| 33 0 123 36 1 15| 51| 40
214 301 20| 50
338 361 40| 76
439 30 22| 52
513 361 26| 62
723 36| 15] 51
8§23 361 10| 46
928 261 20 | 46
1239 301 30| 60
1313 361 60| 9%
14 27 301 60| 9
1527 30 | 120] 150
16 2 7 40 | 20 | 60
1713 36| 45| 81
18 12 401 10] 50
19 3 4 301 10| 40 411934
20 3 4 300 10| 40 412 34
21 14 301 10| 40 412114 21 1 4
2314 301 10| 40 412314
24 23 361 15| 51
25 38 26 ] 20 | 46

31 201 40| 36| 40 O] 31]30|2] 0 0| 33 0 123 36 1 15| 51| 41
214 40 | 20 ] 60
338 361 40| 76
439 30 22| 52
513 361 26| 62
723 36 |1 15| 51
8§23 361 10| 46
928 26 ] 20 | 46
1239 301 30| 60
13 13 361 60| 9%
14 27 301 60| 9
1527 30 | 120] 150
16 2 7 40 | 20 | 60
1713 36 ] 45| 81
18 12 401 10] 50
19 3 4 40 | 10| 50
20 3 4 40| 10| 50
21 2 6 40 1 41 612126 21 2 6
2314 40 | 10| 50
24 23 361 15| 51
25 38 26 ] 20 | 46

32 20 40| 36 40| O] 41]30|2] O 0| 33 0 123 36 1 15| 51| 46
214 40 | 20 ] 60
338 361 40| 76
439 30 22| 52
513 36 ) 26| 62
723 36 |1 15| 51
8§23 36 ] 10 ] 46 3 8§23 8 23
928 261 20 | 46 8 928
1239 30 ] 30
13 13 361 60| 9%
14 27 301 60| 9
1527 30§ 120 150
16 2.7 40 1 20 | 60
1713 36| 45| 81
18 12 40 1 10| 50
19 3 4 40 | 10| 50
20 3 4 40| 10| 50
21 34 41 5 | 46 412134
2314 40| 10| 50
24 2 3 361 15| 51
25 38 26 ] 20 | 46 8 ]2538
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Lampiran 1 L1-49

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cjl tj| rj | r* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 ] 12
33 20 40| 46 40| O | 41| 30|2] O 0| 33 0 123 46 | 15] 61 | 46
214 40 | 20 | 60
338 36 ) 40 ] 76
439 30 22| 52
513 461 26 | 712
723 46 | 15] 61
8§39 46 2 48
9 28 26 1 20 | 46 8 928
12 39 30 ] 30| 60
1313 46 1 60 | 106
14 27 30 60 9
1527 30 | 120] 150
16 2 7 40 | 20 | 60
1713 46 | 451 91
18 12 401 10] S0
19 3 4 40 | 10 ] 50
20 3 4 40 | 10 ] 50
21 34 41 5 46 412134 21 3 4
23 14 401 10| 50
24 23 46 | 151 6l
25 3 8 26 1 20 | 46 8 | 2538
34 20 40 | 46| 46 0 411 30 | 26 0 0 33 0 123 46 1 15| 61 | 46
214 46 | 20 | 66
338 361 40| 76
439 30 22| 52
513 46 | 26 | 72
723 46 | 15] 6l
839 461 2 | 48
9 28 26 ] 20 ] 46 8 928 9 2 8
1239 30 ] 30| 60
13 13 46 | 60 | 106
14 27 301 60| 9
1527 30 | 120 | 150
16 2 7 40 | 20 | 60
17 13 46 | 451 91
18 12 401 10| 50
19 3 4 461 10| 56
20 3 4 461 10| 56
21 49 46 | 22 | 68
2314 46 | 10| 56
24 23 46 1 151 61
25 3 8 26 1 20 | 46 8 | 2538
35 201 40| 46| 46 O | 41 30| 4| O 0| 33 0 123 46 | 15] 61 | 48
214 46 | 20 ] 66
338 46 | 40 | 86
439 30 22| 52
513 46 1 26 | 72
723 46 1 15| 61
8309 461 2 | 48 9 839 8 39
936 46 | 2 | 48 6 936
1239 301 30| 60
13 13 46 1 60 | 106
14 27 301 60| 9
1527 30 ] 120 150
16 2.7 40 1 20 | 60
1713 461 45| 91
18 12 40 | 10 ] 50
19 3 4 46 | 10 ] 56
20 3 4 46 | 10| 56
21 49 46 1 22| 68
23 14 46 | 10 ] 56
24 23 46 1 15| 61
25 3 8 46 | 20 | 66
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Lampiran 1 L1-50

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Ci| tj | rj | r* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 { 12

36 20 [ 40 | 46 | 46 0 411 30| 46 | 48 0 33 0 123 461 15] 61 | 48
214 46 | 20 | 66
338 46 | 40 | 86
439 481221 70
513 461 26 | 12
723 46 1 15| 61
848 481 10| 58
936 46 2 48 6 936 9 3 6
1239 481 30| 78
1313 46 1 60 | 106
14 27 30 60 9
1527 30 | 120 | 150
16 2 7 40 | 20 | 60
1713 46 1 45| 91
18 12 40| 10 ] 50
19 3 4 46 1 10| 56
20 3 4 461 10| 56
2149 48 1 221 70
23 14 461 10| 56
24 23 46 1 151 61
25 38 46 1 20 | 66

37 20 [ 40 | 46 | 46 0 481 30 | 46 | 4K 0 33 0 123 461 15| 61 | 50
214 46 1 20| 66
338 46 1 40 | 86
439 48 | 221 70
513 46 | 26 | 72
723 46 1 15| 61
848 481 10| 58
9 43 48 1 10| S8
1239 481 30| 78
13 13 46 1 60 | 106
14 27 30 60 ] 9
1527 30 | 120 | 150
16 2 7 40 1 20 | 60
17 13 46 | 451 91
18 12 40| 10 ] 50 2 1812 18 1 2
19 3 4 461 10| 56
20 3 4 461 10| 56
2149 48 1 221 70
23 14 461 10| 56
24 23 46 1 151 61
25 3 8 46 1 20 | 66

38 20 50| 46| 46 0 48 1 30 | 46 | 48 0 33 0 123 46 1 15| 61 | 56
214 46 1 20| 66
338 461 40 | 86
439 48 | 221 70
513 46 1 26 | 72
723 46 | 15] 6l
848 48 1 10 ] 58
9 43 48 1 10| S8
1239 481 30| 78
13 13 46 1 60 | 106
14 27 30 60 9
1527 30 ] 120 150
16 2 7 40 1 20 | 60
17 13 46 | 451 91
18 2.7 50 ] 30 ] 80
19 3 4 461 10| 56 4 19 3 4 19 3 4
20 3 4 461 10| 56 412 34
2149 48 1 221 70
23 14 461 10| 56 412314
24 23 46 1 15| 61
25 3 8 46 1 20 | 66
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Lampiran 1 L1-51

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cjil tj| rj | r* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

39 20 50| 46| 56| O | 48| 30| 46| 48 0 | 33 0 123 46 | 15] 61 | 58
214 561 20| 76
338 46 | 40 | 86
439 48 | 221 70
513 46 1 26 | 712
723 461 15| 61
8 48 48 | 10 ] 58 8 848 8 4 8
943 48 1 10| 58 3 943
1239 48 |1 30| 78
1313 46 | 60 ] 106
14 27 301 60| 9
1527 30 | 120 ] 150
16 2.7 40 | 20 | 60
1713 461 45| 91
18 27 5001 30| 80
19 4 9 56 1 30| 86
20 3 4 561 10| 66
21 49 48 | 22 | 70
23 14 56| 10| 66
24 23 46 1 151 6l
25 38 46 | 20 | 66

40 201 50| 46| 56 ] O | 48] 30| 58| 4| 0 | 33 0 123 46 | 15] 61 | 58
214 56120 76
338 58 1 40 [ 98
439 481 221 70
513 46 1 26 | 72
723 46 | 15] 6l
8510 58] 60 118
9 43 48 | 10 | 58 3 943 9 43
1239 48 | 30| 78
13 13 46 | 60 | 106
14 27 301 60| 9
1527 30 | 120 | 150
16 2.7 40 1 20 | 60
17 13 46 | 451 91
1827 501 30| 80
19 49 561 30| 86
20 3 4 56| 10] 66
21 49 48 | 22 | 70
2314 56| 10] 66
24 23 46 | 151 6l
25 3 8 581 20 78

41 20 50| 58] s6 0 481 30 | 58 | 48 0 33 0 123 58] 15| 73| 60
214 561 20 76
338 58] 40| 98
439 48 | 221 70
513 581 26| &4
723 581 15| 73
8510 581 60 118
9 53 581 5 63
1239 481 30| 78
13 13 58 1 60| 118
14 27 30 ] 60| 9
1527 30 ] 120 150
16 2 7 40 | 20 | 60 711627 16 2 7
1713 581 45| 103
18 2 7 501 30| 80
19 49 561 30| 86
20 3 4 561 10| 66
21 49 48 1 221 70
23 14 561 10| 66
24 23 581 151 73
25 3 8 581 20| 78
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Lampiran 1 L1-52

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cj| ti| rj | r* | m*| CalonPSt PSt
1 2 3 4 5 6 7 8 9 [ 10] 11| 12

42 20 50| 58] 56| 0 | 48| 60| 58| 48| 0 | 33 0 123 581 15| 73| 63
214 561 20| 76
338 58 1 40 [ ¢
439 48 | 221 70
513 581 26| 84
723 581 15| 73
8510 58] 60 [ 118
9 53 581 5 603 3 953 9 53
1239 481 30| 78
1313 58] 60 ] 118
14 27 60 | 60 [ 120
1527 60 | 120 ] 180
16 39 60 ] 30 ] 90
17 13 581 45| 103
1827 601 30| 9%
19 4 9 56 1 30| 86
20 3 4 561 10| 66
21 49 48 | 22 | 70
23 14 56| 10] 66
24 23 581 15| 73
25 38 581 20 ] 78

43 20 50 ) 63| 56 0 481 60 | 58 | 48 0 33 0 123 63 ] 15| 78| 66
214 561 20 76
338 58 1 40 [ ¢
439 481 221 70
513 631 26| 8
723 631 15| 7
8510 58] 60 118
9 69 631 4 | 67
12 39 48 | 30| 78
1313 63 ] 60 ] 123
14 27 60 | 60 [ 120
1527 60 | 120 ] 180
16 39 60 ] 30 ] 90
1713 63 ] 45| 108
1827 601 30| 9
19 49 56 ] 30| 8
20 3 4 561 10| 66 412 34
21 49 48 | 22 | 70
23 14 56| 10] 66 412314 23 1 4
24 23 631 15| 78
25 38 581 20| 78

4 20 50| 631 66| O | 48| 60| 58| 48| O | 33 0 123 631 15| 78] 67
214 66 ] 20| 86
338 581 40 [ R
439 481 221 70
513 63 ] 26| 8
723 631 15| W
8510 581 60 118
969 63 4 67 9 969 9 6 9
12 39 48 |1 30| 78
13 13 63 ] 60 | 123
1427 60 | 60 [ 120
1527 60 J 120 | 180
16 3 9 60 1 30 [ 90
1713 63 ] 45| 108
18 2 7 60 1 30| 90
19 49 56 ] 30| 86
20 3 4 661 10| 76
21 49 48 | 22 | 70
2326 66 2 68
24 23 631 15| 78
25 38 581 20| 78

Universitas Kristen Maranatha



Lampiran 1 L1-53

Tabel L3.1
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Lampiran 1 L1-54

Pencarian Solusi Awal Job Shop

(Lanjutan)
Mesin
Stage St Cj tj rj r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 9 10 | 11| 12

45 20 50 63 66 0 48 60 58 67 0 33 0 123 63 15 78 68
214 66 20 86
338 58 | 40 | 98
439 67 | 22 89
513 63 ] 26| 89
723 63 ) 15 ] 78
8 510 ] 58] 60| 118
9 7 12 67 5 72
12 3 9 67 30 97
13 13 63 60 | 123
14 2 7 60 60 | 120
15 27 60 | 120 | 180
16 3 9 67 30 97
17 13 63 45 ] 108
1827 60 ] 30 ] 9
19 49 67 | 30| 97
20 3 4 66 | 10 ] 76
21 49 67 1 22 ] 89
23 2 6 66 2 68 6 2326 23 2 6
24 23 63 ] 15 ] 78
25 3 8 58 20 78

46 20| 50 | 63 | 66 0 68 | 60 | 58 | 67 0 33 0 123 631 15] 718 712
2 14 66 20 86
3 38 58 40 98
4 39 67 22 89
5 13 63 26 89
723 63| 15| 78
8 510 ] 58] 60| 118
9 7121 67 5 72 12 9712 9 7 12
12 39 67 | 30| 97
13 13 63 ] 60 ] 123
1427 60 | 60 ] 120
1527 60 | 120 ] 180
16 39 67 1 30| 97
17 13 63 45 | 108
18 2 7 60 30 90
19 4 9 67 30 97
20 3 4 66 10 76
21 49 67 22 89
24 23 63| 15 ] 78
25 3 8 58 | 20 | 78

47 20| 50 | 63 | 66 0 68 | 60 | 58 | 67 0 33| 72 123 63 ) 15 ] 78 | 76
214 66 | 20 | 86
338 58 ] 40 ] 98
439 67 | 22 ] 89
513 63 ] 26 | 89
723 63 ] 15 ] 78
8 5 10 58 60 | 118
9 8 11 72 5 77
12 3 9 67 30 97
13 13 63 ] 60 ] 123
14 2 7 60 60 ] 120
1527 60 | 120 ] 180
16 39 67130 97
17 13 63 ] 451108
18 27 60 | 30 ] 90
19 49 67 1 30| 97
20 3 4 66 | 10 ] 76 4 20 3 4 20 3 4
21 49 67 1 221 89
24 23 63 15 78
25 3 8 58 20 78

48 20 50 63 76 0 68 60 58 67 0 33 72 123 63 15 78 77
2 14 76 20 96
338 58 40 98
4309 67 22 89
513 63 ] 26| 89
723 63 ] 15] 78
8 510 ] 581 60| 118
9 8 11 72 5 77 11 9 811 9 8 11
1239 67130 97
1313 63 ] 60 ] 123
14 2 7 60 60 | 120
15 27 60 | 120 | 180
16 3 9 67 30 97
17 13 63 45 | 108
18 2 7 60 30 90
19 4 9 67 30 97
20 49 76 | 24 1100
21 49 67 22 89
24 23 63 ) 15 ] 78
25 3 8 58 | 20 ] 78
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Pencarian Solusi Awal Job Shop

(Lanjutan)

Universitas Kristen Maranatha



Lampiran 1 L1-58

Mesin
Stage

w
@
a
o

rj r* | m* | Calon PSt PSt

49 20 50 | 63| 76 0 68 | 60 | 58 | 67 0 77| 712 123 63 ] 15] 78 | 78 3 123

214 76 | 20 | 96

338 58 1 40 | 98

439 67 ] 22 ] 89

513 63 ] 26| 89

723 63 ] 151 78 3 723

8 510 ] 58] 60 ] 118

12 39 67 | 30 ] 97

1313 63 ] 60 ] 123

14 27 60 ] 60 ] 120

1527 60 | 120 ] 180

16 3 9 67 | 30 ] 97

17 13 63 ] 451108

18 2.7 60 | 30 ] %

19 49 671 30| 97

20 4 9 76 | 24 ] 100

21 49 67 ] 22 ] 89

24 23 63 ] 151 78 312423

25 38 581 20 ] 78 8 12538 25 3 8
50 20 50| 63 | 76 0 68 | 60 | 78 | 67 0 77| 712 123 63 ] 15] 78] 78 3 123 123

2 14 76 | 20 | 96

338 78 | 40 ] 118

439 67122 8

513 63 ] 26 ] 89

723 63| 151 78 3 723

8§ 510 ] 581 60 ] 118

12 39 67 ] 30| 97

1313 63 ] 60 ] 123

14 2 7 60 ] 60 ] 120

1527 60 | 120 ] 180

16 3 9 67 | 30 ] 97

17 13 63 ] 45 ] 108

18 27 60 | 30 ] %0

19 4 9 67 1 30| 97

20 49 76 | 24 ] 100

21 49 67122 8

24 23 63 151 78 3 12423

25 43 78 2 80
51 20 [ 50| 78 | 76 0 68 | 60 | 78 | 67 0 77| 72 138 78 ] 60 ] 138] 80

214 76 | 20 | 96

338 78 ] 40 ] 118

439 67 | 22 | 89

513 78 | 26 ] 104

723 78 | 151 93

8 510 ] 58] 60 ] 118

1239 67 | 30 ] 97

13 13 78 | 60 ] 138

14 27 60 | 60 ] 120

1527 60 ] 120 ] 180

16 3 9 67 ] 30 ] 97

17 13 78 | 451123

18 2 7 60 ] 30 ] 90

19 49 67 | 30 ] 97

2049 76 | 24 ] 100

21 49 67 ] 22 ] 89

24 23 78 | 15 ] 93

25 43 78 2 80 3 12543 25 4 3
52 20 50| 80 | 76 0 68 | 60 | 78 | 67 0 77| 72 1 38 78 | 60 ] 138] 89

214 76 | 20 | 96

338 78 | 40 ] 118

439 67 ] 22 ] 89 9 439 4 39

513 80 ] 26 | 106

723 80 ) 151 95

8 510 ] 58 ) 60| 118

12 39 67 | 30 ] 97

1313 80 | 60 | 140

14 27 60 | 60 ] 120

1527 60 ] 120 ] 180

16 3 9 67 ] 30 ] 97

1713 80 | 45 | 125

18 27 60 | 30 ] %

19 49 67 ] 30 ] 97

20 4 9 76 | 24 ] 100

21 49 67 ] 22 ] 89 912149

24 23 80 ) 15] 95

25 511 ) 80 ) 18] 98

Tabel L3.1
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Lampiran 1 L1-59

Pencarian Solusi Awal Job Shop

(Lanjutan)
Mesin
Stage St Cil t rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11| 12

53 20 50 ) 80 | 76 0 68 | 60 | 78 | &9 0 77| 712 138 78 ] 60 ] 138] 90
214 76 | 20 | %
338 78 | 40 ] 118
513 80 | 26 | 106
723 80 ) 151 95
8510 58] 60 118
12 3 9 891 30| 119
13 13 80 | 60 | 140
1427 60 ] 60 ] 120
1527 60 ] 120] 180
16 3 9 89 ] 30| 119
17 13 80 | 451125
18 27 60 ] 30 % 711827 18 2 7
19 49 891 30 ] 119
20 49 891241113
21 49 89 1 22 | 111
24 23 80 ] 15] 95
25 511 | 80| 18| 98

54 201 501 8 | 76 O 68| 9 | 78| 8 | 0| 77| 72 138 78 | 60 ] 138] 95
214 76 | 20 ] 96
3 38 78 | 40 | 118
513 80 ]| 26 | 106
723 80 ) 151 95 3 723 723
8 510 58] 60] 118
1239 891 30 ] 119
13 13 80 | 60 | 140
14 2 7 90 | 60 | 150
1527 90 ] 120] 210
16 3 9 891 30 (119
17 13 80 | 45| 125
18 39 90 | 50 ] 140
19 4 9 891 30 [ 119
20 49 89 ] 24 [ 113
21 49 89 | 22| 111
24 23 80 ) I5] 95 3 2423
25 511 ) 80| 18| 98

55 200 50 ) 95| 76 0 68 | 9 | 78 | &9 0 77| 712 1 38 78 ] 60| 138] 96
214 76 | 20 | % 4 214 214
338 78 | 40 ] 118
513 95 | 26| 121
739 951 2 | 97
8 510 581 60 118
12 3 9 891 30| 119
1313 95 ] 60 | 155
14 27 90 ] 60 ] 150
1527 90 | 120 ] 210
16 3 9 89 | 30 ] 119
17 13 95 ] 45 ] 140
1839 90 ] 50| 140
19 4 9 89 | 30 ] 119
20 49 891 241113
21 49 89 1 22 | 111
24 23 951 15[ 110
25 511 | 80| 18| 98

56 20 50 95 9% | 0 Qo8| 90| 788 | 0| 77| 72 138 78 | 60 ] 138] 97
226 96 2 98
338 78 ] 40 ] 118
513 951 26| 121
739 95 2 97 9 739 7309
8 510 ] 581 60] 118
1239 891 30 ] 119
1313 95 ] 60 | 155
14 2 7 90 ] 60 ] 150
1527 90 ] 120] 210
16 39 89 1 30 ] 119
1713 95 | 45| 140
18 39 90 | 50| 140
19 4 9 891 30 (119
20 49 89 ] 24 113
21 49 891 22111
24 23 951 15 ] 110
25 511 ) 80| 18 | 98
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Pencarian Solusi Awal Job Shop

(Lanjutan)
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Mesin
Stage St Cji| tj| rj | r* | m*] Calon PSt PSt
1 2 3 4 5 6 7 8 9 | 10 11| 12

57 201 50| 95 9% | O o681 9| 8|97 0| 77|72 138 78 ] 60 | 138 98
226 96| 2 | 98 6 226
338 78 ] 40 | 118
513 951 26| 121
748 971 15 ] 112
8510 58] 60| 118
1239 971 30| 127
13 13 95 ] 60| 155
14 27 90 ] 60| 150
1527 90 ] 120] 210
16 39 97 ] 30| 127
17 13 95 1] 45| 140
18 39 97 1 50| 147
19 49 971 30| 127
2049 971 241 121
21 49 971 221119
24 23 951 15 110
25 511 ] 80 ) 18] 98 11 § 25511 25 5 11

58 20 50 [ 95| 96| O Q68 90| 8|97 0] 98] 72 138 78 | 60 ] 138 98
226 96 2 | 98 6 226 226
338 78 1 40 ] 118
513 951 26| 121
748 97 1 15] 112
8 510 ] 58] 60| 118
1239 97 ] 30| 127
13 13 95 ] 60| 155
14 27 90 | 60| 150
1527 90 | 120] 210
16 3 9 971 301 127
17 13 95 ] 45| 140
18 39 97 ] 50| 147
19 49 97 ] 30| 127
20 49 971 24| 121
21 49 971 22 ] 119
24 23 951 151110

59 20 50 [ 95| 96| O J 98| 90| 8 97| 0] 98] 72 138 78 ] 60 | 138( 110
239 98 | 44 | 142
338 78 ] 40| 118
513 95 ] 26| 121
748 97 ] 15| 112
8 510] 58] 60| 118
12 39 971 30| 127
1313 951 60 | 155
14 27 90 ] 60 ] 150
1527 90 ] 1201 210
16 3 9 97 ] 30| 127
17 13 95 ] 45 ] 140
18 39 97 ] 50| 147
1949 97 1 30| 127
20 4 9 97 | 24 | 121
21 49 97 1 22| 119
24 23 951 151 110 3 12423 24 2 3

60 20 50 | 110f 96| O | 981 90| 78] 97| O | 98| 72 1 38 78 ] 60| 138] 112
239 98 | 44 | 142
338 78 1 40| 118
513 110] 26 | 136
748 971 15 ] 112 8 748 7 48
8 510] 581 60] 118
12 3 9 97 ] 30| 127
13 13 110 ] 60 ] 170
14 27 90 | 60| 150
1527 90 | 120] 210
16 3 9 97 ] 30| 127
17 13 110 ] 45 ] 155
18 3 9 97 ] 50| 147
19 49 971 30| 127
20 49 97 | 24 | 121
21 49 971221119
24 3 8 110 | 30 | 140
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Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cjil t rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

61 20 [ 50 [ 110] 9% 0 98 | 90 [ 112 97 0 9% 72 138 112 60 | 172 118
239 98 | 44 | 142
338 112 ] 40| 152
513 110 ] 26 | 136
7 510 ) 112} 90 | 202
8 510 58] 60 118 10 8510 8 5 10
12 39 97 ] 30 | 127
13 13 1101 60 | 170
14 27 90 | 60 [ 150
1527 90 | 120] 210
16 3 9 971 30 | 127
17 13 110 ] 45| 155
18 3 9 97 ] 50 | 147
19 49 971 30 | 127
2049 97 ] 24 ] 121
21 49 97 ) 22| 119
24 3 8 112 ] 30 | 142

62 20 50 | 110] 96 0 98 | 90 | 112] 97 | 118 98 | 72 138 112 60 | 172 ] 119
239 98 | 44 | 142
338 112 ] 40 | 152
513 110 ] 26 | 136
7 510 | 118 90 | 208
8 6 11 | 118]) 20 | 138
12 3 9 97 ] 30| 127
1313 110 60 | 170
14 2 7 90 | 60 | 150
1527 90 | 120 ] 210
16 3 9 97 1 30 | 127
17 13 110 | 45 [ 155
18 3 9 97 | 50 | 147
19 4 9 97 1 30127
20 4 9 97 ]| 24 | 121
21 49 971 22 (119 912149 21 4 9
24 3 8 112 ] 30 | 142

63 20 [ 50 [ 110] 9% 0 98 1 90 [ 112] 119 | 118 98 | 72 138 1121 60 | 172 ] 136
239 119] 44 | 163
338 112 ] 40| 152
513 110 ] 26 | 136 3 513 513
7 510 1181 90 | 208
8 6 11 | 118 20 | 138
12 3 9 1191 30 | 149
13 13 110] 60 | 170
14 27 90 ] 60 [ 150
1527 90 | 120] 210
16 3 9 119 ] 30 | 149
17 13 110 | 451 155
18 3 9 1191 50 | 169
19 49 119 ] 30 | 149
20 49 119] 24 ] 143
24 3 8 1121 30 | 142

64 20 50 | 136 96 0 98 1 90 | 112 | 119 | 118 98 | 72 138 1121 60 | 172 ] 138
2309 1191 44 | 163
338 1121 40 | 152
526 136 13 ] 149
7 510 ] 1181 90 { 208
8 6 11 | 118 20 | 138 11 8611 8 6 11
12 39 1191 30 | 149
13 13 136 ] 60 | 196
14 27 90 | 60 | 150
1527 90 ] 120 ] 210
16 3 9 1191 30 | 149
1713 136 | 45| 181
18 39 1191 50 ] 169
20 4 9 119 ] 24 | 143
24 3 8 112 ] 30 | 142
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Lampiran 1 L1-65

Pencarian Solusi Awal Job Shop

(Lanjutan)
Mesin
Stage St Ci| ti rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 | 10| 11| 12

65 20 50 | 136] 96 [ O | 98| 90 [ 112 119 118 | 138 | 72 138 J112] 60| 172] 142
239 1119] 44163
338 112 40 152
526 | 136 13 ] 149
7510 ] 1181 90 | 208
1239 J119] 30 149
1313 136 ] 60 | 196
1427 90 ] 60 ] 150
1527 90 ] 120] 210
16 39 J119] 30| 149
1713 136 | 45 ] 181
1839 J119] 50| 169
19 49 1119] 30| 149
2049 J119] 24| 143
24 38 | 112] 30| 142 8 | 24 38 24 3 8

66 20 50 | 136] 96 [ O | 98| 90 [ 142 119 118 138 | 72 1 38 ] 142] 60| 202] 143
239 J119] 44163
338 J142] 40 182
526 |13 13 ] 149
7 510 | 118 ] 90 | 208
1239 ] 119] 30| 149
1313 136 ] 60 | 196
1427 90 ] 60 ] 150
1527 90 ] 120] 210
16 39 1 119] 30 149
17 13 136 | 45 ] 181
18 39 J119] 50| 169
19 49 J119] 30 149
2049 ) 119] 24 | 143 912049 20 49
24 4 11 ) 142 15 | 157

67 20 50 | 136] 96 [ O | 98| 90 [ 142 143 ] 118 138 | 72 1 38 | 142] 60| 202 149
239 1143 441187
338 J142] 40 182
526 |13 13 ] 149 6 526 526
7 510 ) 118] 90 | 208
1239 1143 30173
13 13 136 ] 60 | 196
1427 90 ] 60 ] 150
1527 90 ] 120] 210
16 39 11431 30 (173
1713 136 ] 45 ] 181
18 39 ] 143 50193
1949 1143 30173
24 4 11 ) 142 15| 157

68 20 50 | 136] 96 | O | 149 90 [ 142 143 | 118 | 138 | 72 138 ] 1421 60]202] 150
239 1143 441187
338 |142] 40182
539 |149] 13 ] 162
7 510 118] 90 | 208
1239 ) 143 30173
1313 136 ] 60 | 196
1427 90 ] 60 ] 150 711427 14 27
1527 90 ] 120] 210
16 39 11431 30 (173
1713 136 | 45 ] 181
1839 143 50 193
1949 1143] 30173
24 4 11 ) 142 15| 157

69 20 50 | 136] 96 | O | 149 150 142| 143 | 118 | 138 | 72 138 J142] 60| 202] 157
239 1143 441187
338 J142] 40 182
539 1491 131162
7 510 | 1181 90 | 208
1239 143 30173
1313 136 ] 60 | 196
14 35 150 ) 10 ] 160
1527 150 120 f 270
16 39 1143 30173
1713 136 ] 45 ] 181
1949 1431 30173
24 4 11 ) 142 15| 157 11124411 24 4 11
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Lampiran 1 L1-67
Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Mesin
Stage St Cjil| ti rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 12

70 20 [ 50 | 136] % 0 | 149] 150 142 | 143 | 118 ) 157 72 138 1421 60 | 202 160
239 1431 44 | 187
338 1421 40 | 182
539 1491 13 ] 162
7 510 ] 118 90 | 208
12 39 1431 30 | 173
1313 136 ] 60 | 196
14 3 5 150§ 10 | 160 5 1435 14 3 5
1527 150 ] 120 | 270
16 3 9 143 | 30| 173
17 13 136 | 45 | 181
18 3 9 1431 50 | 193
19 4 9 143 | 30| 173
24 511 | 1571 5 | 162

71 20 50 | 136] 96 | 160 | 149 | 150 | 142 | 143 | 118 ) 157| 72 138 1421 60 | 202 ] 162
239 143 ] 44 | 187
338 142 ] 40 | 182
539 1491 13 ] 162 9 539
7 510 | 118} 90 | 208
12 39 143 ] 30 | 173
13 13 136 ] 60 | 196
14 4 9 1601 50 | 210
15 27 150 ) 120 ] 270
16 3 9 143 ] 30| 173
17 13 136 ] 45| 181
18 3 9 1431 50 | 193
19 49 143 ] 30 | 173
24 511 J 157] 5 162 11]24 511 24 5 11

72 20 50 | 136] 96 | 160 | 149 | 150 | 142 143 | 118 162| 72 ] 38 1421 60 | 202 ] 162
239 143 ] 44 | 187
338 1421 40 | 182
539 1491 13 | 162 9 539 5309
7 510 | 118] 90 | 208
12 39 143 ] 30| 173
1313 136 | 60 | 196
14 49 160 50 | 210
1527 150 | 120 | 270
16 3 9 1431 30 | 173
17 13 136 ] 45| 181
18 39 143 ] 50 | 193
19 4 9 1431 30 | 173
24 6 11 | 162 ] 30 | 192

73 20 [ 50 | 136] 96 | 160 | 149 | 150 | 142 | 162 | 118 | 162 | 72 138 142 ] 60 | 202 | 181
2309 162 | 44 | 206
338 1421 40 | 182
7 510 | 118] 90 | 208
1239 162 ] 30 | 192
13 13 136 | 60 | 196
14 49 162 50 | 212
1527 150 | 120 | 270
16 3 9 162 30 | 192
17 13 136 ] 45| 181 3 1713 17 1 3
18 3 9 162 50 | 212
19 4 9 162 30 | 192
24 6 11 ] 162] 30 | 192

74 20 50 [ 181 96 [ 160 | 149 150 | 142 | 162 | 118 ] 162 [ 72 1 38 142 1 60 | 202 | 182
2309 162 | 44 | 206
338 1421 40 | 182 8 338 338
7 510 | 118] 90 | 208
12 39 162 | 30 | 192
13 13 181 ] 60 | 241
14 4 9 1621 50 | 212
1527 150 | 120 | 270
16 3 9 162 30 | 192
17 27 1811 90 | 271
160 5 7 10. RAY 1
19 4 9 162 30 | 192
24 6 11 | 1621 30 | 192
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Lampiran 1 L1-69

Pencarian Solusi Awal Job Shop

(Lanjutan)

Mesin

73]
-

Stage Cjil| t rj | r* | m* | Calon PSt PSt

75 20 [ 50 | 181 96 | 160 | 149 | 150 | 182 162 | 118 | 162 | 72 8 182 ] 60 | 242 192
9 162 | 44 ] 206

10 | 1821 60 | 242

7 510 | 118 90 [ 208

1239 162 ] 30 | 192 9 1239
1313 181 | 60 | 241

14 49 162 | 50 | 212

1527 150 | 120 | 270

16 3 9 162 | 30 | 192 911639
1727 181 ] 90 | 271

18 3 9 162 ] 50 | 212

19 49 162 ] 30 | 192 9 19 49
24 6 11 | 162 30 | 192 11 ] 24 6 11 24 6 11

76 20 [ 50 | 181 96 | 160 | 149 | 150 | 182 162 | 118 | 192| 72 138 182 | 60 | 242 { 192
239 162 | 44 | 206

10 | 1821 60 | 242

3
3
4
5
3
1
4
2
3
2
3
4
6
3
3
4
7 510 ] 118 90 | 208
1239 1621 30 | 192 9 1239
13 13 181 ] 60 [ 241
14 49 1621 50 | 212
1527 150 | 120 | 270
16 3 9 162 30 | 192 9 16 3 9
1727 181 ] 90 | 271
18 3 9 1621 50 | 212
19 4 9 1621 30 | 192 9 19 4 9 19 4 9
77 20 50 | 181 96 | 160 | 149 | 150 | 182 ] 192| 118 192| 72 138 182 60 | 242 | 197
239 192 | 44 | 236
3410 182 60 | 242
7 510 J 118 ] 90 | 208
12 3 9 1921 30 | 222
1313 1811 60 | 241
14 4 9 192 | 50 | 242
1527 150 | 120 | 270
16 3 9 1921 30 | 222
17 27 181 90 | 271
18 3 9 1921 50 | 242
19 512 1 192] 5 197 121 19 512 19 5 12
78 20 50 | 181 96 | 160 | 149 [ 150 | 182 ] 192| 118 ] 192 | 197 138 182 ] 60 | 242 | 208
23 192 44 | 236
3410 ] 182] 60 | 242
7 510 | 118] 90 | 208 10 7510 75 10
1239 19211 30 | 222
1313 181 ] 60 | 241
14 4 9 1921 50 | 242
15 27 150 | 120 | 270
16 3 9 1921 30 | 222
1727 1811 90 | 271
18 3 9 1921 50 | 242
79 20 50 | 181 96 | 160 | 149 | 150 | 182 ] 192] 208 | 192 | 197 138 182 60 | 242 | 222
2309 1921 44 | 236
3 4 10| 208 ] 60 | 268
7 6 11 | 208 ] 40 | 248
12 3 9 1921 30 | 222 9 1239 12 3 9
1313 1811 60 | 241
14 49 1921 50 | 242
1527 150 | 120 | 270
16 3 9 1921 30 | 222 9 16 39
17 2.7 1811 90 | 271
18 3 9 1921 50 | 242
80 20| 50 | 181 96 [ 160 | 149 | 150 | 182 ] 222 | 208 | 192 | 197 138 1821 60 | 242 | 241
239 222] 44 | 266
3410 ] 208) 60 | 268
7 6 11 ] 208 ] 40 | 248
13 13 181 ] 60 | 241 3 1313 1313
14 49 222| 50| 272
1527 150 | 120 | 270
100 BAY .
17 27 181 90 | 271
18 3 9 222) 50| 272
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Lampiran 1 L1-71

Pencarian Solusi Awal Job Shop

(Lanjutan)
Mesin
Stage St Cil tj rj | r* | m* | Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11| 12
81 20) 50 | 241] 96 | 160 | 149 [ 150 | 182] 2221] 208 ] 192 | 197 8 182 60 | 242] 242 8 138 1 38

9 | 222] 44 ] 266
10 | 208 | 60 | 268

7_1270] 120 390

9 346 ) 100 | 446
7 12701 90 | 360

3
3
4
7 6 11 | 208 40 | 248
1327 241 ] 120 | 361
14 49 222] 50| 272
1527 150 1 120 | 270
16 3 9 2221 30 | 252
17 27 1811 90 | 271
18 3 9 222) 50 | 272
82 20 [ 50 [ 241] 96 | 160 | 149 | 150 [ 242 | 222/| 208 | 192 | 197 1 410 ) 2421 90| 332 248
239 222 ] 44 | 266
3410 208] 60 | 268
7 6 11 ] 208 ] 40 | 248 11 7611 7 6 11
1327 241] 120 | 361
14 4 2221 50 | 272
1527 150 | 120 | 270
16 3 9 222] 30 ] 252
17 2.7 181 ] 90 [ 271
18 3 9 2221 50 | 272
83 20| 50 | 241 96 | 160 | 149 | 150 | 242 222 208 | 248 | 197 1 41012421 90 ] 332] 252
239 222 ] 44 | 266
3 410 ] 208 ] 60 | 268
13 2.7 2411 120 | 361
14 4 9 222| 50| 272
1527 150 § 120 | 270
16 3 9 222] 30| 252 9 16 39 16 3 9
17 27 181 90 | 271
18 3 9 2221 50 | 272
84 20) 50 | 241] 96 | 160 | 149 150 | 242 | 252| 208 | 248 | 197 1 4 10 ] 242| 90 | 332 ] 268
239 252 | 44 ] 296
3 4 10 | 208 ) 60 | 268 10 3410 3 410
1327 241] 120 | 361
14 4 9 252] 50 ] 302
1527 150 | 120 | 270
17 27 1811 90 | 271
18 3 9 2521 50 | 302
85 20 50 | 241] 96 | 160 | 149 | 150 | 242 | 252 | 268 | 248 | 197 1.4 10 ] 268 ) 90 | 358] 270
239 252 ] 44 | 29
3 511 ] 268] 20 ] 288
1327 241 ] 120 | 361
14 4 9 2521 50 | 302
15 27 150 1 120 ] 270 7 1527 15 2 7
17 27 1811 90 | 271
18 3 9 252] 50 ] 302
86 20| 50 | 241 96 | 160 | 149 | 270 | 242 | 252 | 268 | 248 | 197 1 4 10 | 2681 90 | 358 | 288
239 252 ] 441 29%
3 511 ]268] 20| 288 11 3511 3511
13 2.7 270 ] 120 | 390
14 49 252] 50 ] 302
1539 270 ] 100 | 370
1727 2701 90 | 360
18 3 9 2521 50 | 302
87 20 ) 50 | 241] 96 | 160 | 149 [ 270 | 242 | 252 | 268 | 288 | 197 1 4 10 ] 268 ] 90 | 358] 296
239 252 ] 44 | 296 9 239 239
1327 270 ] 120 ] 390
14 4 9 2521 50| 302
1539 2701 100 { 370
17 217 270 ] 90 | 360
18 3 9 252] 50 ] 302
88 20 [ 50 [ 241] 96 | 160 | 149 | 270 [ 242 | 296 | 268 | 288 | 197 1410 ] 268 ] 90 | 358 346
13 27 270 ] 120 ] 390
14 4 9 296 | 50 | 346 9 14 49
1539 2961 100 | 396
17 217 270 ] 90 | 360
18 3 9 296 ] 50 | 346 9 18 39 18 3 9
89 20 ) 50 | 241] 96 | 160 | 149 | 270 | 242 | 346 | 268 | 288 | 197 1410 ] 268] 90 | 358 | 358 ] 10 1410 1 4 10
2
3
2
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Lampiran 1 L1-72

Tabel L3.1
Pencarian Solusi Awal Job Shop
(Lanjutan)
Stage Mesin St Ci| ti rj | r* | m* | Calon PSt PSt

90 20 50 | 241] 96 | 160 | 149 | 270 | 242 | 346| 358 | 288 | 197 | 1 5 11 | 358 40 [ 398 | 360
13 27 1270) 120] 390
14 49 | 346] 50| 396
15 39 ] 346 100 | 446
17 27 ]270] 90 { 360 7 | 1727 17 2 7
91 20| 50 | 241 96 | 160 | 149 | 360 | 242 | 346 | 358 | 288 | 197 | 1 5 11 ] 3581 40 | 398 ] 378
13 2 7 ] 360 120 | 480
14 49 ]346] 50|39
15 39 ] 346 100 | 446

17 32 J360] 18] 378 2 | 1732 17 3 2
92 20 [ 378241 96 | 160 | 149 | 360 | 242 | 346|358 | 288 | 197 1 5 11 | 358 | 40 | 398 396

1327 J360] 120] 480

14 4 9 346 ) 50 | 396 9 14 49 14 4 9

15 3 9 | 346] 100 | 446

1327 360 | 120 ] 480
53 SO6 T TO0 =90
94 20 | 378 241 96 | 160 | 149 | 360 | 242 396 | 358 | 398 | 197 13 2 7 360 ) 120 ) 480 | 480 7 1327 13 27
1539 396 ) 100 | 496
95 20 [ 378 241 96 | 160 | 149 | 480 [ 242 | 396 | 358 | 398 | 197 [ 13 3 2 ] 480 24 | 504 | 496

15 39 13961 100 496 9115309 15 3 9
96 20 [ 378 241 96 | 160 | 149 | 480 [ 242] 496 | 358 | 398 | 197 13 3 2 | 430 24 | 504 [ 498
15 4121496 2 {498 12115 412 15 4 12

97 20 1 378) 241) 96 | 160] 149 | 480 | 242 | 496 | 358 ] 398 498 13 3 2 | 480] 24 ]504]504) 2 | 13 3 2 13 3 2

Kesimpulan:
Makespan = 504 menit
Delay = 3954 menit

Rata-rata tingkat utilisasi penggunaan mesin = 34.62 %
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Lampiran 1 L1-73

Langkah 3 : Buat graph awal

30 30
24 162
6
11 192
25 g0
5
11 %8

Gambar L3.1
Graph Awal
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Lampiran 1 L1-74

Langkah 4 : Definisikan busur-busur disjunctive jadwal awal job shop

1 268
4

Gambar L.3.2
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Lampiran 1 L1-75

Graph Jadwal Aktif

Langkah S: Tentukan lintasan kritis untuk T=100°C yang didapat dari solusi awal
job shop menggunakan metode jadwal aktif.
(Hitung nilai makespan)

e Lintas kritis

| 12-1-2-0-10 | —» | 15-1-2-10-20 | — | 14-1-2-20-30 | — [ 16-1-2-30-40 | — [ 16-2-7-40-60 | —
| 18-2-7-60-90 | — [ 14-2-7-90-150 | — | 15-2-7-150-270 | — | 17-2-7-270-360 | — [ 13-2-7-360-480 | —

13-3-2-480-504

Gambar L3.3
Lintas Kritis untuk T=100°C

e Makespan (A0 = C0) = 504 menit

Langkah 6 : Identifikasi operasi-operasi yang mungkin ditukar dalam lintas kritis

-12 12 dengan 1512 -162 7 dengan 182 7 -152 7 dengan 1727
-1512dengan 1412 -182 7 dengan 142 7 -172 7 dengan 1327
-14 12 dengan 16 1 2 -14 2 7 dengan 152 7

Langkah 7 : Simpan solusi awal menjadi solusi sekarang dan solusi terbaik
Solusi awal = solusi sekarang (AQ)
Solusi awal = solusi terbaik (CO0)
— solusi awal = A0 = CO = 498 menit

Langkah 8 : Set T=T0=100°C

Langkah 9 : Set N=1

Langkah 10 : Pencarian solusi tetangga

Pertukarkan operasi 14 1 2 dengan 16 1 2
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Lampiran 1 L1-76

Langkah 11 : Definisikan busur-busur disjunctive T=100°C ; N=1

Gambar L.3.4
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Lampiran 1 L1-77

Graph Simulated Annealing T=100°C ; N=1
Langkah 12 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 498 menit
Langkah 13 : Hitung o6f
of = B0-A0 = 504-498 = -6 menit — df <0, maka A0 diperbaharui oleh B0
Langkah 14 : Cek apakah A0 < CO0
A0 =498 menit ; C0 = 504 menit — A0 < C0O, maka CO0 diperbaharui oleh A0
Langkah 15 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 = 498 menit ; C0 = 498 menit
Langkah 16 : Cek apakah N=Nmax
Tidak, kanena N=1 sedangkan Nmax=3
Langkah 17 : Cek apakah T < Tmin
Tidak, karena T=100°C sedangkan Tmin=30°C
Langkah 18 : Set N=2
Langkah 19 : Pencarian solusi tetangga

Pertukarkan operasi 17 2 7 dengan 13 2 7
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Lampiran 1 L1-78

Langkah 20 : Definisikan busur-busur disjunctive T=100°C ; N=2

1 268
4

Gambar L.3.5
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Lampiran 1 L1-79

Graph Simulated Annealing T=100°C ; N=2
Langkah 21 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 522 menit
Langkah 22 : Hitung o6f
of =B0— A0 =522 —498 = 24 menit — 98f > 0, maka hitung Pa
e Pa =exp((-6f)/T) = exp((-24)/100) = 0.79
e Bilangan random = (.48 — bilangan random < Pa, maka A0
diperbaharui oleh B0
Langkah 23 : Cek apakah A0 <CO0
A0 = 522 menit ; CO = 498 menit — A0 > C0, maka C0 tidak diperbaharui

oleh A0
Langkah 24 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 =522 menit ; CO0 = 498 menit

Langkah 25 : Cek apakah N = Nmax

Tidak, kanena N=2 sedangkan Nmax=3
Langkah 26 : Cek apakan T < Tmin

Tidak, karena T=100°C sedangkan Tmin=30°C
Langkah 27 : Set N =3
Langkah 28 : Pencarian solusi tetangga

Pertukarkan operasi 14 2 7 dengan 152 7
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Lampiran 1 L1-80

Langkah 29 : Definisikan busur-busur disjunctive T=100°C; N=3

268!

H
11 288

Gambar L.3.6
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Lampiran 1 L1-81

Graph Simulated Annealing T=100; N=3
Langkah 30 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 504 menit
Langkah 31 : Hitung o6f
of = B0O-A0 = 504522 = -18 menit — 6f <0, maka A0 diperbaharui oleh B0
A0 = B0 = 504 menit
Langkah 32 : Cek apakah A0 <CO0
A0 = 504 menit ; CO = 498 menit — A0 > C0, maka CO0 tidak diperbaharui

oleh A0
Langkah 33 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 =504 menit ; C0 =498 menit

Langkah 34 : Cek apakah N = Nmax

Ya, kanena N=3 dan Nmax=3 — T * CR = 100°C * 0.8 = 80°C
Langkah 35 : Cek apakah T < Tmin

Tidak, karena T=80°C sedangkan Tmin=30°C

e Hitung Lintas Kritis untuk T = 100*0.8 = 80

| 12-1-2-0-10 | - | 15-1-2-10-20 | — | 14-1-2-20-30 | — [ 16-1-2-30-40 | — [ 16-2-7-40-60 | —
| 18-2-7-60-90 | — [ 15-2-7-90-210 | — | 14-2-7-210-270 | — | 17-2-7-270-360 | — | 13-2-7-360-480 | —

13-3-2-480-504

Gambar L3.7
Lintas Kritis untuk T=80°C

e Identifikasi operasi-operasi yang mungkin ditukar dalam lintas kritis

-1212dengan 1512 -16 2 7 dengan 18 2 7 -14 2 7 dengan 172 7
-1512dengan 1412 -182 7 dengan 1527 -172 7 dengan 132 7
-14 12 dengan 16 1 2 -152 7 dengan 1427

Langkah 36 : Set N=1
Langkah 37 : Pencarian solusi tetangga

Pertukarkan operasi 18 2 7 dengan 152 7
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LAMPIRAN 3 L3-82

Langkah 38 : Buat graph simulated annealing T=80°C ; N:

Gambar L3.8
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LAMPIRAN 3 L3-83

Graph Simulated Annealing T=80; N=1
Langkah 39 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 504 menit
Langkah 40 : Hitung of
of = B0O—A0 = 504-504 = 0 menit — 6f> 0, maka hitung Pa
e Pa =exp((-6f)/T) = exp((-0)/80) = 1.00
e Bilangan random = 0,39 — bilangan random < Pa, maka A0
diperbaharui oleh B0
Langkah 41 : Cek apakah A0 <CO0
A0 = 504 menit ; CO = 498 menit — A0 > C0, maka C0 tidak diperbaharui

oleh A0
Langkah 42 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 =504 menit ; CO0 = 498 menit

Langkah 43 : Cek apakah N = Nmax

Tidak, kanena N=1 sedangkan Nmax=3
Langkah 44 : Cek apakan T < Tmin

Tidak, karena T=80°C sedangkan Tmin=30°C
Langkah 45 : Set N=2
Langkah 46 : Pencarian solusi tetangga

Pertukarkan operasi 15 2 7 dengan 142 7
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LAMPIRAN 3 L3-84

Langkah 47 : Buat graph simulated annealing T=80°C ; N=2

Gambar L.3.9
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LAMPIRAN 3 L3-85

Graph Simulated Annealing T=80°C; N=2

Langkah 48 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 504 menit
Langkah 49 : Hitung 6f

of = BO—A0 = 504-504 = 0 menit — 5f > 0, maka hitung Pa

e Pa =exp((-6f)/T) = exp((-0)/80) = 1.00

e Bilangan random = 0.89

— bilangan random < Pa, maka A0 diperbaharui oleh B0

Langkah 50 : Cek apakah A0 <CO0

A0 = 504 menit ; CO = 498 menit — A0 > C0, maka C0 tidak diperbaharui

oleh A0
Langkah 51 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 =504 menit ; C0 =498 menit

Langkah 52 : Cek apakah N = Nmax

Tidak, kanena N=2 sedangkan Nmax=3
Langkah 53 : Cek apakan T < Tmin

Tidak, karena T=80°C sedangkan Tmin=30°C
Langkah 54 : Set N =3
Langkah 55 : Pencarian solusi tetangga

Pertukarkan operasi 14 1 2 dengan 16 1 2
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LAMPIRAN 3 L3-86

Langkah 56 : Buat graph simulated annealing T=80°C ; N=3

Gambar L3.10
Graph Simulated Annealing T=80°C ; N=3
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LAMPIRAN 3 L3-87

Langkah 57 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 498 menit
Langkah 58 : Hitung of

of = BO—A0 = 498-504 = -6 menit — of < 0, maka A0 diperbaharui oleh B0
Langkah 59 : Cek apakah A0 <CO0

A0 = 498 menit ; CO = 498 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 60 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 = 498 menit ; C0 = 498 menit

Langkah 61 : Cek apakah N = Nmax

Ya, kanena N=3 dan Nmax=3 — T * CR = 80°C * 0.8 = 64°C
Langkah 62 : Cek apakah T < Tmin

Tidak, karena T=64°C sedangkan Tmin=30°C

e Hitung Lintas Kritis untuk T = 100*0.8 = 80
Alternatif 1 :

| 10-1-3-0-2 | — | 11-1-3-2-6 | - | 11-2-8-626 | — | 9-2-8-26-46 | — | 9-3-6-46-48 | —
| 9-4-3-48-58 | - | 9-5-3-58-63 | — | 1-2-3-63-78 | — | 25-4-3-78-80 | - | 7-2-3-80-95 | —
| 24-2-3-95-110 | —» | 5-1-3-110-136 | — [ 5-2-6-136-149 | — | 5-3-9-149-162 | — | 19-4-9-162-192 | —
| 12-3-9-192-222 | — | 16-3-9-222-252 | — | 2-3-9-252-296 | — | 18-3-9-296-346 | — | 14-4-9-346-396 | —
| 15-3-9-396-496 | — [ 15-4-12-496-498 |

Gambar L3.11
Lintas Kritis untuk T=64°C, Alternatif 1

Alternatif 2 :

| 10-1-3-02 | — | 11-1-3-2-6 | - | 9-1-3-6-10 | - [ 6-1-3-10-16 | — | 25-2-3-16-26 | —
| 3-2-3-26:36 | - | 8233646 | - [ 8394648 | - | 8-4-848358 | - | 25385878 | —
| 25-4-3-78-80 | — |  7-2-3-80-95 | — [ 24-2-3-95-110 | — [ 5-1-3-110-136 | — | 5-2-6-136-149 | —
| 5-3-9-149-162 | — | 19-4-9-162-192 | — | 12-3-9-192-222 | — | 16-3-9-222-252 | — | 2-3-9-252-296 | —
| 18-3-9-296-346 | — | 14-4-9-346-396 | — | 15-3-9-396-496 | — [ 15-4-12-496-498 |

Gambar L3.12
Lintas Kritis untuk T=64°C, Alternatif 2
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LAMPIRAN 3 L3-88

¢ Identifikasi operasi-operasi yang mungkin ditukar dalam lintas kritis

-10 13 dengan 1113 -539dengan 1949 -11 13 dengan9 13
-11 28 dengan 9 2 8 -1949 dengan 123 9 -913dengan 613
-953dengan 123 -123 9 dengan 1639 -6 13 dengan 2523
-1 23 dengan 2543 -16 39 dengan2 39 -2523 dengan323
-2543 dengan 723 -239dengan 1839 -323dengan 8§23
-72 3 dengan 242 3 -18 39 dengan 144 9 -84 8 dengan 253 8
-242 3 dengan513 -144 9 dengan 1539

Langkah 63 : Set N=1
Langkah 64 : Pencarian solusi tetangga

Pertukarkan operasi 913 dengan 61 3
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Lampiran 3 L3-89

Langkah 65 : Buat graph simulated annealing T=64°C; N=1

Gambar L3.13
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Lampiran 3 L3-90

Graph Simulated Annealing T=64°C ; N=1

Langkah 66 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 498 menit
Langkah 67 : Hitung 6f

of =B0-A0=498-498 = 0 menit — of > 0, maka hitung Pa

e Pa =exp((-0f)/T) = exp((-0)/64) = 1.00

e Bilangan random = 0.69

— bilangan random < Pa, maka A0 diperbaharui oleh B0

Langkah 68 : Cek apakah A0 <CO0

A0 = 498 menit ; CO = 498 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 69 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 =498 menit ; C0 =498 menit

Langkah 70 : Cek apakah N = Nmax

Tidak, kanena N=1 dan Nmax=3
Langkah 71 : Cek apakah T < Tmin

Tidak, karena T=64°C sedangkan Tmin=30°C
Langkah 72 : Set N =2 untuk T = 64°C
Langkah 73 : Pencarian solusi tetangga

Pertukarkan operasi 254 3 dengan 72 3
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Lampiran 3 L3-91

Langkah 74 : Buat graph simulated annealing T=64°C ; N=2
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Lampiran 3 L3-92

Gambar L3.14
Graph Simulated Annealing T=64°C ; N=2

Langkah 75 : Hitung nilai makespan
Makespan solusi tetangga (B0) = 498 menit
Langkah 76 : Hitung 6f
of = B0-A0 =498-498 = 0 menit — 6f> 0, maka hitung Pa
e Pa =exp((-0f)/T0) = exp((-0)/64) = 1.00
e Bilangan random = 0.71
— bilangan random < Pa, maka A0 diperbaharui oleh B0
Langkah77 : Cek apakah A0 < C0
A0 = 498 menit ; CO = 498 menit — AQ = C0O, maka CO0 tidak diperbaharui

oleh A0
Langkah 78 : Solusi sekarang (A0) dan solusi terbaik (CO0) telah diperoleh
A0 =498 menit ; C0 =498 menit

Langkah 79 : Cek apakah N = Nmax
Tidak, kanena N=2 dan Nmax=3
Langkah 80 : Cek apakah T < Tmin
Tidak, karena T=64°C sedangkan Tmin=30°C
Langkah 81 : Set N=3
Langkah 82 : Pencarian solusi tetangga

Pertukarkan operasi 7 2 3 dengan 24 2 3
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Lampiran 3 L3-93

Langkah 83 : Buat graph simulated annealing T=64°C ; N=3

A AN &

<1~
N

Gambar L.3.15
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Lampiran 3 L3-94

Graph Simulated Annealing T=64°C ; N=3

Langkah 84 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 507 menit
Langkah 85 : Hitung 6f

of = B0-A0 =507-498 =9 menit — of > 0, maka hitung Pa

e Pa =exp((-0f)/T0) = exp((-9)/64) = 0.87

e Bilangan random = 0.17

— bilangan random < Pa, maka A0 diperbaharui oleh B0

Langkah 86 : Cek apakah A0 <CO0

A0 =507 menit ; CO = 498 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 87 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 =507 menit ; CO0 =498 menit

Langkah 88 : Cek apakah N = Nmax

Ya, kanena N=3 dan Nmax=3 — T * CR =64°C * 0.8 =51.20°C
Langkah 89 : Cek apakah T < Tmin

Tidak, karena T=51.20°C sedangkan Tmin=30°C

e Tentukan lintas kritis

Alternatif 1:

10-1-3-0-2 | - [  11-132-6 | - 11-2-86-26 | - | 9-2-826-46 | - | 9-3-6-46-48 | —
9-4-3-48-58 | — [  9-5-3-58-63 | - | 1-2-3-63-718 | — | 25-4-3-7880 | — | 24-2-3-80-95 | —
7-2-3-95-110 | —» [ 7-3-9-110-112 | — | 21-4-9-112-134 | — [ 20-4-9-134-158 | — | 5-3-9-158-171 | —
19-4-9-171-201 | — | 12-3-9-201-231 | — | 16-3-9-231-261 | — | 2-3-9-261-305 | — | 18-3-9-305-355 | —
14-4-9-355-405 | — | 15-3-9-405-505 | — | 15-4-12-505-507 |

Gambar L3.16
Lintas Kritis untuk T=51.20°C, Alternatif 1

Alternatif 2:

| 10-1-3-02 | — | 11-1-3-2-6 | - | 9-1-3-6-10 | - [ 6-1-3-10-16 | — | 25-2-3-16-26 | —
| 3-2-3-26:36 | - | 8233646 | - [ 8394648 | - | 8-4848358 | - | 25385878 | —
| 25-4-3-78-80 | — |  24-2-3-80-95 | —» | 7-2-3-95-110 | — | 7-3-9-110-112 | — | 21-4-9-112-134 | —
| 20-4-9-134-158 | — | 5-3-9-158-171 | — | 19-4-9-171-201 | — | 12-3-9-201-231 | — | 16-3-9-231-261 | —
| 2-3-9-261-305 | — | 18-3-9-305-355 | — | 14-4-9-355-405 | — | 15-3-9-405-505 | — | 15-4-12-505-507 |

Gambar L3.17
Lintas Kritis untuk T=51.20°C, Alternatif 2

Universitas Kristen Maranatha



Lampiran 3

L3-95

o Identifikasi operasi-operasi yang mungkin ditukar dalam lintas kritis

-10 1 3dengan 1113 -204 9 dengan 539 -1113dengan913
-112 8 dengan 92 8 -539dengan 1949 -913 dengan 61 3
-953dengan 123 -1949 dengan 1239 -6 13 dengan 2523
-1 23 dengan 2543 -123 9 dengan 16 3 9 -2523 dengan323
-254 3 dengan24 2 3 -16 39 dengan239 -323 dengan 8 2 8
-242 3 dengan 723 -239dengan 1839 -84 8 dengan 25 3 8
-73 9 dengan 2149 -18 39 dengan 144 9

-21 4 9 dengan 204 9 -144 9 dengan 153 9

Langkah 90 : Set N =1
Langkah 91 : Pencarian solusi tetangga

Pertukarkan operasi 23 9 dengan 183 9
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LAMPIRAN 3 L3-96

Langkah 92 : Buat graph simulated annealing T=51.20°C ; N=1

A AN &
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N

Gambar L.3.18
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LAMPIRAN 3 L3-97

Graph Simulated Annealing T=51.20°C ; N=1
Langkah 93 : Hitung nilai makespan
Makespan solusi tetangga (B0) = 507 menit
Langkah 94 : Hitung 6f
of = B0-A0 =507-507 = 0 menit — df = 0, maka hitung Pa
e Pa =exp ((-0f)/T0) = exp ((-0)/51.20) = 1.00
e Bilangan random = 0.30
— bilangan random < Pa, maka A0 diperbaharui oleh B0
Langkah 95 : Cek apakah A0 <CO0
A0 =507 menit ; CO = 498 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 96 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 =507 menit ; CO0 =498 menit

Langkah 97 : Cek apakah N = Nmax
Tidak, kanena N=1 dan Nmax=3
Langkah 98 : Cek apakah T < Tmin
Tidak, karena T=51.20°C sedangkan Tmin=30°C
Langkah 99 : Set N=2
Langkah 100 : Pencarian solusi tetangga

Pertukarkan operasi 20 4 9 dengan 539
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LAMPIRAN 3 L3-98

Langkah 101 : Buat graph simulated annealing T=51.20°C ; N=2
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Gambar LL.3.19
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LAMPIRAN 3 L3-99

Graph Simulated Annealing T=51.20°C ; N=2
Langkah 102 : Hitung nilai makespan
Makespan solusi tetangga (B0) = 522 menit
Langkah 103 : Hitung 6f
of =B0-A0 = 522-507 = 15 menit — 56f > 0, maka hitung Pa
e Pa =exp((-0f)/T0) = exp((-24)/51.20) = 0.75
e Bilangan random = (.32
— bilangan random < Pa, maka A0 diperbaharui oleh B0
Langkah 104 : Cek apakah A0 < C0
A0 = 522 menit ; CO = 498 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 105 : Solusi sekarang (A0) dan solusi terbaik (CO0) telah diperoleh
A0 =522 menit ; C0 =498 menit

Langkah 106 : Cek apakah N = Nmax
Tidak, kanena N=2 dan Nmax=3
Langkah 107 : Cek apakah T < Tmin
Tidak, karena T=51.20°C sedangkan Tmin=30°C
Langkah 108 : Set N =3
Langkah 109 : Pencarian solusi tetangga

Pertukarkan operasi 53 9 dengan 1949
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LAMPIRAN 3 L3-100

Langkah 110 : Buat graph simulated annealing T0=51.20°C ; N=3
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Gambar L.3.20
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LAMPIRAN 3 L3-101

Graph Simulated Annealing T=51.20°C ; N=3
Langkah 111 : Hitung nilai makespan
Makespan solusi tetangga (B0) = 507 menit
Langkah 112 : Hitung of
of = B0-A0 =507-522 =-15 menit — 5f <0, maka A0 diperbaharui oleh B0
Langkah 113 : Cek apakah A0 < CO
A0 =507 menit ; CO = 498 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 114 : Solusi sekarang (A0) dan solusi terbaik (CO0) telah diperoleh
A0 = 507 menit ; C0 = 498 menit

Langkah 115 : Cek apakah N = Nmax
Ya, kanena N=3 dan Nmax=3 — T * CR =51.20°C * 0.8 =40.96°C
Langkah 116 : Cek apakah T < Tmin
Tidak, karena T=40.96°C sedangkan Tmin=30°C
e Hitung Lintas Kritis untuk T = 40.96°C
Alternatif 1:

| 10-1-3-02 | — | 11-1-3-2-6 | - |  11-2-8-626 | - | 9-2-8-26-46 | - | 9-3-6-46-48 | —
| 9-4-3-48-58 | - | 9-5-3-58-63 | - [ 1-2-3-63-718 | - | 25-4-3-78-80 | — | 24-2-3-80-95 | —
| 7-2-3-95-110 | — [ 7-3-9-110-112 | — | 21-4-9-112-134 | — | 20-4-9-134-158 | — | 19-4-9-158-188 | —
| 5-3-9-188-201 | — | 12-3-9-201-231 | — | 16-3-9-231-261 | — [ 2-3-9-261-305 | — | 18-3-9-305-355 | —
| 14-4-9-355-405 | — | 15-3-9-405-505 | — | 15-4-12-505-507 |

Gambar L3.21
Lintas Kritis untuk T=40.96°C, Alternatif 1
Alternatif 2:

| 10-13-02 | -] 11-1-326 | -] 913610 | -] 6-1-3-10-16 | - | 25-2-3-16-26 | —
| 3-2-32636 | - | 82-336-46 | — | 8-3-9-46-48 | — | 8-4-848-58 | - [ 25-3-8-58-78 | —
| 25-4-3-78-80 | —» | 24-2-3-80-95 | - | 7-2-3-95-110 | — | 7-3-9-110-112| — | 21-4-9-112-134 | —
| 20-4-9-134-158 | — | 19-4-9-158-188 | — | 5-3-9-188-201 | — [12-3-9-201-231] — [ 16-3-9-231-261 | —
| 2-3-9-261-305 | — | 18-3-9-305-355 | — | 14-4-9-355-405 | — |15-3-9-405-505| — | 15-4-12-505-507 |

Gambar L.3.22
Lintas Kritis untuk T=40.96°C, Alternatif 2
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LAMPIRAN 3 L3-102

¢ Identifikasi operasi-operasi yang mungkin ditukar dalam lintas kritis

-10 13 dengan 1113 -204 9 dengan 194 9 -11 13 dengan9 13
-11 28 dengan 9 2 8 -1949dengan 539 -913dengan 613
-953dengan 123 -539 dengan 1239 -6 13 dengan 2523
-1 23 dengan 2543 -123 9 dengan 163 9 -2523 dengan323
-254 3 dengan 24 2 3 -16 39 dengan239 -32 3 dengan 8§ 2 8
-24 2 3 dengan 72 3 -239dengan 1839 -84 8 dengan 253 8
-739dengan 2149 -18 3 9 dengan 1449

-21 49 dengan 204 9 -144 9 dengan 1539

Langkah 117 : Set N=1 untuk T0 = 40.96°C
Langkah 118 : Pencarian solusi tetangga

Pertukarkan operasi 53 9 dengan 1239
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Lampiran 3 L3-103
Langkah 119 : Buat graph simulated annealing T0=40.96°C ; N=1
ba |

30

Gambar [L.3.23
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Lampiran 3 L3-104

Graph Simulated Annealing T0=40.96°C ; N=1
Langkah 120 : Hitung nilai makespan
Makespan solusi tetangga (B0) = 507 menit
Langkah 121 : Hitung of
of = BO—A0 = 507-507 = 0 menit — df = 0, maka hitung Pa
e Pa =exp((-0f)/T0) = exp((-0)/40.96) = 1.00
e Bilangan random = 0.05
— bilangan random < Pa, maka A0 diperbaharui oleh B0
Langkah 122 : Cek apakah A0 < C0
A0 =507 menit ; CO = 498 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 123 : Solusi sekarang (A0) dan solusi terbaik (CO0) telah diperoleh
A0 =507 menit ; CO0 =498 menit

Langkah 124 : Cek apakah N = Nmax

Tidak, kanena N=1 dan Nmax=3
Langkah 125 : Cek apakah T < Tmin

Tidak, karena T=40.96°C sedangkan Tmin=30°C
Langkah 126 : Set N = 2 untuk T=40.96°C
Langkah 127 : Pencarian solusi tetangga

Pertukarkan operasi 252 3 dengan32 3
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Lampiran 3 L3-105

Langkah 128 : Buat graph simulated annealing T0=40.96°C ; N=2

R 7

A

sk
=

""\‘231

©
&

N
o/

T

Gambar L.3.24
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Lampiran 3 L3-106

Graph Simulated Annealing T0=40.96°C ; N=2
Langkah 129 : Hitung nilai makespan
Makespan solusi tetangga (B0) = 507 menit
Langkah 130 : Hitung 6f
of = B0 — A0 =507 — 507 = 0 menit — df = 0, maka hitung Pa
e Pa =exp((-0f)/T0) = exp((-0)/40.96) = 1.00
e Bilangan random = 0.15
— bilangan random < Pa, maka A0 diperbaharui oleh B0
Langkah 131 : Cek apakah A0 < CO0
A0 =507 menit ; CO = 498 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 132 : Solusi sekarang (A0) dan solusi terbaik (CO0) telah diperoleh
A0 =507 menit ; CO0 =498 menit

Langkah 133 : Cek apakah N = Nmax
Tidak, kanena N=2 dan Nmax=3
Langkah 134 : Cek apakah T < Tmin
Tidak, karena T=40.96°C sedangkan Tmin=30°C
Langkah 135 : Set N=2
Langkah 136 : Pencarian solusi tetangga

Pertukarkan operasi 12 3 9 dengan 16 3 9
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Lampiran 3 L3-107

Langkah 137 : Buat graph simulated annealing T0=40.96°C; N=3

Gambar [L.3.25
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Lampiran 3 L3-108

Graph Simulated Annealing T0=40.96°C ; N=3
Langkah 138 : Hitung nilai makespan
Makespan solusi tetangga (B0) = 507 menit
Langkah 139 : Hitung 6f
of = BO—A0 = 507-507 = 0 menit — df = 0, maka hitung Pa
e Pa =exp((-0f)/T0) = exp((-0)/40.96) = 1.00
e Bilangan random = 0.98
— bilangan random < Pa, maka A0 diperbaharui oleh B0
Langkah 140 : Cek apakah A0 < C0
A0 =507 menit ; CO = 498 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 141 : Solusi sekarang (A0) dan solusi terbaik (CO0) telah diperoleh
A0 =507 menit ; CO0 =498 menit

Langkah 142 : Cek apakah N = Nmax
Ya, kanena N=3 dan Nmax=3 — T * CR =40.96°C * 0.8 = 32.77°C
Langkah 143 : Cek apakah T < Tmin
Tidak, karena T=32.77°C sedangkan Tmin=30°C
e Tentukan lintas kritis untuk T = 32.77°C
Alternatif 1:

[ 10-1-3-0-2 | - | 11-1-3-2-6 | — | 11-2-8-6-26 | — | 9-2-8-26-46 | — | 9-3-6-46-48 | —
| 9-4-3-48-58 | — | 9-5-3-58-63 | — | 1-2-3-63-78 | — | 25-4-3-78-80 | — | 24-2-3-80-95 | —
| 7-2-3-95-110 | — [ 7-3-9-110-112 | — [21-4-9-112-134] — [20-4-9-134-158] — [19-4-9-158-188] —
| 5-3-9-188-201 | — [16-3-9-201-231] — [12-3-9-231-261] — | 2-3-9-261-305 | — |18-3-9-305-355] —
| 14-4-9-355-405] — | 15-3-9-405-505] — [15-4-12-505-507

Gambar L.3.26
Lintas Kritis untuk T=32.77°C, Alternatif 1
Alternatif 2:

| 10-1-3-0-2 | - | 11-1-3-2-6 | - | 9-1-3-6-10 | — | 6-1-3-10-16 | — | 25-2-3-16-26 | —
| 3-2-3-26-36 | — | 8-2-3-36-46 | — | 8-3-9-46-48 | — | 8-4-8-48-58 | — | 25-3-8-58-78 | —
[ 25-4-3-78-80 ] — [ 24-2-3-80-95 | — [ 7-2-3-95-110 | — [7-3-9-110-112] — [21-4-9-112-134] —
[20-4-9-134-158] — [19-4-9-158-188] — | 5-3-9-188-201 | — [16-3-9-201-231] — |12-3-9-231-261] —
[ 2-3-9-261-305 | — |18-3-9-305-355| — | 14-4-9-355-405] — [15-3-9-405-505] — [15-4-12-505-507

Gambar L.3.27
Lintas Kritis untuk T=32.77°C, Alternatif 2
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Lampiran 3

L3-109

¢ Identifikasi operasi-operasi yang mungkin ditukar dalam lintas kritis

-10 13 dengan 1113
-11 28 dengan 9 2 8
-953dengan 123

-1 23 dengan 2543
-254 3 dengan 24 2 3
-24 2 3 dengan 72 3
-739dengan 2149
-21 49 dengan 204 9
-204 9 dengan 194 9
-1949dengan 539
-539 dengan 1639
-16 3 9 dengan 123 9
-1239dengan239
-239dengan 1839
-18 3 9 dengan 1449
-144 9 dengan 1539
-11 13 dengan9 13
-913dengan 613

-6 13 dengan 2523
-2523 dengan323
-32 3 dengan 8§ 2 8

-84 8 dengan 253 8
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Lampiran 1

Langkah 144: Set N=1
Langkah 145 : Pencarian solusi tetangga

Pertukarkan operasi 73 9 dengan 2149




Lampiran 1 L1-111

Langkah 146 : Buat graph simulated annealing T=32.77°C ; N=1

49:

Gambar L.3.28
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Lampiran 1 L1-112

Graph Simulated Annealing T=32.77°C ; N=1

Langkah 147 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 494 menit
Langkah 148 : Hitung of

of = B0-A0 =494-507 =-13 menit — df <0, maka AQ diperbaharui oleh

B0

Langkah 149 : Cek apakah A0 < CO

A0 = 494 menit ; C0 = 498 menit — A0 < C0O, maka CO0 diperbaharui oleh

A0
Langkah 150 : Solusi sekarang (A0) dan solusi terbaik (CO0) telah diperoleh
A0 =494 menit ; C0 =494 menit

Langkah 151 : Cek apakah N = Nmax
Tidak, kanena N=1 dan Nmax=3
Langkah 152 : Cek apakah T < Tmin
Tidak, karena T=32.77°C sedangkan Tmin=30°C
Langkah 153 : Set N=1
Langkah 154 : Pencarian solusi tetangga

Pertukarkan operasi 252 3 dengan32 3
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Lampiran 1 L1-113

Langkah 155 : Buat graph simulated annealing T0=32.77°C ; N=2

Gambar L.3.29
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Lampiran 1 L1-114

Graph Simulated Annealing T0=32.77°C ; N=2
Langkah 156 : Hitung nilai makespan
Makespan solusi tetangga (B0) = 507 menit
Langkah 157 : Hitung of
of = BO—A0 = 507—494 = 13 menit — of > 0, maka hitung Pa
e Pa =exp((-0f)/T) = exp((-13)/32.77) = 0.67
e Bilangan random = 0.28
— bilangan random < Pa, maka A0 diperbaharui oleh B0
Langkah 158 : Cek apakah A0 < C0
A0 =507 menit ; CO = 494 menit — A0 = C0, maka C0 tidak diperbaharui

oleh A0
Langkah 159 : Solusi sekarang (A0) dan solusi terbaik (CO) telah diperoleh
A0 =507 menit ; CO0 = 494 menit

Langkah 160 : Cek apakah N = Nmax

Tidak, kanena N=2 dan Nmax=3
Langkah 161 : Cek apakah T < Tmin

Tidak, karena T=32.77°C sedangkan Tmin=30°C
Langkah 162 : Set N = 3 untuk T = 32.77°C
Langkah 163 : Pencarian solusi tetangga

Pertukarkan operasi 24 2 3 dengan 72 3
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Lampiran 1 L1-115

Langkah 164 : Buat graph simulated annealing T0=32.77°C ; N=3

49:

Gambar L.3.30
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Lampiran 1 L1-116

Graph Simulated Annealing T0=32.77°C ; N=3

Langkah 165 : Hitung nilai makespan

Makespan solusi tetangga (B0) = 494 menit
Langkah 166 : Hitung of

of = BO — A0 =494-507 = -13 menit — 3f <0, maka A0 diperbaharui oleh

B0
Langkah 167 : Cek apakah A0 < CO
A0 = 494 menit ; CO0 = 494 menit —» A0 = CO, maka CO0 tidak
diperbaharui oleh A0

Langkah 168 : Solusi sekarang (A0) dan solusi terbaik (CO0) telah diperoleh

A0 =494 menit ; C0 =494 menit
Langkah 169 : Cek apakah N = Nmax

Ya, kanena N=3 dan Nmax=3 — T * CR =32.77°C * 0.8 = 26.22°C
Langkah 170 : Cek apakah T < Tmin

Ya, karena T=26.22°C sedangkan Tmin=30°C — pengolahan data berakhir.

Kesimpulan:
Makespan = 494 menit
Delay = 3834 menit

Rata-rata tingkat utilisasi penggunaan mesin = 35.32 %
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Lampiran 1 L1-117

LAMPIRAN 4
PENGOLAHAN DATA KASUS PERUSAHAAN
MENGGUNAKAN METODE NON-DELAY
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Lampiran 1 L1-118

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay
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Lampiran 1 L1-119

Stage Mesin St Cj tj Tj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12

0 0 0 0 0 0 0 0 0 0 0 0 11 0 3 3 0 1 111
214 0 20 20 4 214
311 0 2 2 1 311 311
414 0 10 10 4 414
513 0 26 26 3 513
613 0 6 6 3 613
711 0 3 3 1 711
811 0 2 2 1 811
913 0 4 4 3 913
10 13 0 2 2 311013
1113 0 4 4 31113
1212 0 10 10 211212
1313 0 60 60 311313
1412 0 10 10 211412
1512 0 10 10 211512
16 1 2 0 10 10 211612
17 13 0 45 45 311713
18 1 2 0 10 10 211812
19 1 4 0 10 10 411914
201 4 0 5 5 4120 14
211 4 0 10 10 412114
2214 0 5 5 412214
231 4 0 10 10 412314
24 11 0 6 6 112411
25 11 0 4 4 112511

1 2 0 0 0 0 0 0 0 0 0 0 0 111 2 3 5 0
214 0 20 20 4 214
323 2 10 12
414 0 10 10 4 414
513 0 26 26 3 513
613 0 6 6 3 613
711 2 3 5
811 2 2 4
913 0 4 4 3 913
10 13 0 2 2 311013
1113 0 4 4 31113
1212 0 10 10 211212
1313 0 60 60 311313
1412 0 10 10 211412
1512 0 10 10 211512
16 1 2 0 10 10 211612
17 13 0 45 45 311713
18 12 0 10 10 211812
1914 0 10 10 411914
201 4 0 5 5 412014 20 1 4
21 1 4 0 10 10 412114
2214 0 5 5 412214
231 4 0 10 10 412314
24 11 2 6 8
25 11 2 4 6

2 2 0 0 5 0 0 0 0 0 0 0 0 111 2 3 5 0
214 5 20 25
323 2 10 12
414 5 10 15
513 0 26 26 3 513
613 0 6 6 3 613
711 2 3 5
8 11 2 2 4
913 0 4 4 3 913
10 13 0 2 2 311013 10 13
11 13 0 4 4 313
12 12 0 10 10 211212
1313 0 60 60 311313
1412 0 10 10 211412
15 1 2 0 10 10 211512
16 1 2 0 10 10 211612
17 1 3 0 45 45 311713
18 1 2 0 10 10 211812
19 1 4 5 10 15
20 2 6 5 1 6
21 1 4 5 10 15
22 1 4 5 5 10
23 1 4 5 10 15
2411 2 6 8
25 1 1 2 4 6

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-120

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

3 2 0 2 5 0 0 0 0 0 0 0 111 2 3 5 0
214 5 20 25
323 2 10 12
414 5 10 15
513 2 26 28
613 2 6 8
711 2 3 5
8 11 2 2 4
913 2 4 6
10 2 6 2 1 3
1113 2 4 6
12 12 0 10 10 211212 12 12
1313 2 60 62
14 12 0 10 10 211412
15 12 0 10 10 211512
16 12 0 10 10 211612
17 13 2 45 47
18 12 0 10 10 211812
19 1 4 5 10 15
20 2 6 5 1 6
21 14 5 10 15
22 14 5 5 10
23 14 5 10 15
24 11 2 6 8
25 11 2 4 6

4 2 0] 2 5 0 0 0 0 0 0 0 0 111 2 3 5 2 |1 111
214 5 20 25
323 2 10 12 3 323
414 5 10 15
513 2 26 28 3 513
613 2 6 8 3 613
711 2 3 5 1 711
8 11 2 2 4 1 811
913 2 4 6 3 913
10 2 6 2 1 3 611026 10 2 6
1113 2 4 6 311113
12 2 7 10 20 30
13 13 2 60 62 311313
14 12 10 10 20
15 12 10 10 20
16 12 10 10 20
17 13 2 45 47 311713
18 12 10 10 20
19 14 5 10 15
20 2 6 5 1 6
21 14 5 10 15
22 14 5 5 10
23 14 5 10 15
24 11 2 6 8 112411
25 11 2 4 6 112511

5 2 0] 2 5 0 3 0 0 0 0 0 0 111 2 3 5 2 11 111
214 5 20 25
323 2 10 12 3 323
414 5 10 15
513 2 26 28 3 513
613 2 6 8 3 613
711 2 3 5 1 711
8 11 2 2 4 1 811 811
913 2 4 6 3 913
1113 2 4 6 311113
12 2.7 10 20 30
13 13 2 60 62 311313
14 12 10 10 20
15 1.2 10 10 20
16 1.2 10 10 20
17 1.3 2 45 47 311713
18 1.2 10 10 20
19 1 4 5 10 15
20 2 6 5 1 6
21 14 5 10 15
22 14 5 5 10
23 14 5 10 15
24 11 2 6 8 112411
25 1 1 2 4 6 1|25 1.1

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-121

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

6 4 0] 2 5 0 3 0 0 0 0 0 0 111 4 3 7 2
214 5 20 25
323 2 10 12 3 323
4 14 5 10 15
513 2 26 28 3 513
613 2 6 8 3 613
711 4 7
823 4 10 14
913 2 6 3 913 913
1113 2 4 6 31113
12 27 10 20 30
13 13 2 60 62 311313
14 12 10 10 20
15 1 2 10 10 20
16 12 10 10 20
17 1 3 2 45 47 311713
18 12 10 10 20
19 14 5 10 15
20 2 6 5 1 6
21 14 5 10 15
22 14 5 5 10
23 1 4 5 10 15
24 11 4 6 10
25 11 4 4 8

7 4 0] 6 5 0 3 0 0 0 0 0 0 111 4 3 7 4 11 111 111
214 5 20 25
323 6 10 16
414 5 10 15
513 6 26 32
613 6 6 12
711 4 3 7 1 711
823 6 10 16
928 6 20 26
1113 6 4 10
12 27 10 20 30
1313 6 60 66
14 12 10 10 20
15 1 2 10 10 20
16 1 2 10 10 20
17 1 3 6 45 51
18 12 10 10 20
19 14 5 10 15
20 2 6 5 1 6
2114 5 10 15
22 14 5 5 10
23 1 4 5 10 15
24 11 4 6 10 112411
25 11 4 4 8 1f25 11

8 7 0] 6 5 0 3 0 0 0 0 0 0 123 7 15 22 5
214 5 20 25 4 214
323 6 10 16
414 5 10 15 41 414
513 6 26 32
613 6 6 12
711 7 3 10
823 6 10 16
928 6 20 26
1113 6 4 10
12 27 10 20 30
1313 6 60 66
14 1 2 10 10 20
15 1 2 10 10 20
16 1 2 10 10 20
17 13 6 45 51
18 12 10 10 20
19 1 4 5 10 15 411914
20 2 6 5 1 6 612026 20 2 6
21 14 5 10 15 412114
22 14 5 5 10 412214
23 14 5 10 15 412314
24 11 7 6 13
25 11 7 4 11

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-122

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 3 4 5 6 7 8 9 10 11 12

9 7 10 5 0 6 0 0 0 0 0 0 123 7 15 22 5
214 5 20 25 4 214
323 6 10 16
414 5 10 15 4 414
513 6 26 32
613 6 6 12
711 7 3 10
8§23 6 10 16
928 6 20 26
11 13 6 4 10
1227 10 20 30
13 13 6 60 66
1412 10 10 20
1512 10 10 20
16 1 2 10 10 20
17 1 3 6 45 51
18 1 2 10 10 20
19 1 4 5 10 15 411914
20 3 4 6 10 16
21 1 4 5 10 15 412114
22 14 5 5 10 412214 21 4
23 1 4 5 10 15 412314
24 11 7 6 13
25 11 7 4 11

10 7 0] 6 0] o 6 0 0 0 0 0 0 123 7 15 22 6
214 10 20 30
323 6 10 16 3 323
41 4 10 10 20
513 6 26 32 3 513
613 6 6 12 3 613
711 7 3 10
823 6 10 16 3 823
928 6 20 26 8 928 928
1113 6 4 10 311113
12 27 10 20 30
1313 6 60 66 311313
1412 10 10 20
1512 10 10 20
16 1 2 10 10 20
17 13 6 45 51 311713
18 12 10 10 20
1914 10 10 20
20 3 4 10 10 20
21 14 10 10 20
22 26 10 1 11
23 14 10 10 20
24 11 7 6 13
25 11 7 4 11

11 7 10 6 10 0 6 0 26 0 0 0 0 123 15 22 6
214 10 20 30
323 10 16 3 323
414 10 10 20
513 26 32 3 513
613 6 6 12 3 613
711 7 3 10
8§23 6 10 16 3 823
936 26 2 28
1113 6 4 10 311113 113
1227 10 20 30
1313 6 60 66 311313
14 12 10 10 20
15 12 10 10 20
16 1 2 10 10 20
17 1 3 6 45 51 311713
18 1 2 10 10 20
19 14 10 10 20
20 3 4 10 10 20
21 1 4 10 10 20
2226 10 1 11
23 1 4 10 10 20
24 11 7 6 13
511 7 4 11

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-123

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 11 12

12 7 10 10 10 0 6 0 26 0 0 0 0 123 10 15 25 7
214 10 20 30
323 10 10 20
414 10 10 20
513 10 26 36
613 10 6 16
711 7 3 10 1 711 711
823 10 10 20
936 26 2 28
11 2 8 26 20 46
12 27 10 20 30
1313 10 60 70
14 12 10 10 20
1512 10 10 20
16 12 10 10 20
17 13 10 45 55
18 12 10 10 20
19 1 4 10 10 20
20 3 4 10 10 20
2114 10 10 20
2226 10 1 11
23 1 4 10 10 20
24 11 7 6 13 112411
25 11 7 4 11 12511

13 10 10 10 10 0 6 0 26 0 0 0 0 123 10 15 25 1013 123
214 10 20 30 4 214
323 10 10 20 3 323
414 10 10 20 4 414
513 10 26 36 3 513
613 10 6 16 3 613
723 10 15 25 3 723
823 10 10 20 3 823
936 26 2 28
11 2 8 26 20 46
12 27 10 20 30 711227
1313 10 60 70 311313
1412 10 10 20 211412
15 12 10 10 20 211512
16 1 2 10 10 20 211612
17 13 10 45 55 311713
18 1 2 10 10 20 211812
19 14 10 10 20 411914
20 3 4 10 10 20 4120 34
2114 10 10 20 412114
2226 10 1 11 612226
23 1 4 10 10 20 412314
24 11 10 6 16 112411
25 11 10 4 14 112511 25 1 1

14 14 10 10 10 0 6 0 26 0 0 0 0 123 10 15 25 1013 123
214 10 20 30 4 214
323 10 10 20 3 323
414 10 10 20 4 414
513 10 26 36 3 513
613 10 6 16 3 613 613
723 10 15 25 3 723
823 10 10 20 3 823
936 26 2 28
11 2 8 26 20 46
12 27 10 20 30 711227
1313 10 60 70 311313
1412 10 10 20 211412
1512 10 10 20 211512
16 12 10 10 20 211612
17 13 10 45 55 311713
18 12 10 10 20 211812
19 1 4 10 10 20 411914
20 3 4 10 10 20 4120 34
2114 10 10 20 412114
2226 10 1 11 612226
231 4 10 10 20 412314
24 11 14 6 20
25 23 14 10 24
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Lampiran 1 L1-124

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-125

Stage Mesin St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 4 5 6 7 8 9 10 11 12

15 14 10 16 10 0 6 0 26 0 0 0 0 123 16 15 31 10
214 10 20 30 4 214
323 16 10 26
414 10 10 20 41 414
513 16 26 42
626 16 3 19
723 16 15 31
823 16 10 26
936 26 2 28
1128 26 20 46
12 27 10 20 30 711227
1313 16 60 76
14 12 10 10 20 211412 14 12
1512 10 10 20 211512
16 1 2 10 10 20 211612
17 13 16 45 61
18 12 10 10 20 211812
19 1 4 10 10 20 411914
20 3 4 10 10 20 4120 34
2114 10 10 20 412114
2226 10 1 11 62226
23 1 4 10 10 20 412314
24 11 14 6 20
2523 16 10 26

16 14 1 20 16 10 0 6 0 26 0 0 0 0 123 16 15 31 10
214 10 20 30 41 214
323 16 10 26
414 10 10 20 4 414 4 14
513 16 26 42
626 16 3 19
723 16 15 31
823 16 10 26
936 26 2 28
11 2 8 26 20 46
12 27 10 20 30 711227
1313 16 60 76
14 27 20 60 80
1512 20 10 30
16 12 20 10 30
17 13 16 45 61
18 12 20 10 30
19 1 4 10 10 20 411914
20 3 4 10 10 20 4120 34
21 14 10 10 20 412114
22 26 10 1 11 62226
23 1 4 10 10 20 412314
24 11 14 6 20
2523 16 10 26

17 14120 | 16] 2] 0 6 0f26] 0 0 0 0 123 16 15 31 10
214 20 20 40
323 16 10 26
426 20 1 21
513 16 26 42
626 16 3 19
723 16 15 31
8 23 16 10 26
936 26 2 28
11 2 8 26 20 46
12 27 10 20 30 711227 12 27
1313 16 60 76
14 27 20 60 80
1512 20 10 30
16 1 2 20 10 30
17 13 16 45 61
18 12 20 10 30
19 14 20 10 30
20 3 4 20 10 30
21 1 4 20 10 30
2226 10 1 11 62226
23 1 4 20 10 30
24 11 14 6 20
25 2 3 16 10 26
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Lampiran 1 L1-126

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-127

Stage Mesin St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 11 12

18 14120 1620] 0 6 30 | 26 0 0 0 123 16 15 31 10
214 20 20 40
323 16 10 26
426 20 1 21
513 16 26 42
626 16 3 19
723 16 15 31
823 16 10 26
936 26 2 28
11 28 26 20 46
12 39 30 30 60
1313 16 60 76
14 27 30 60 90
1512 20 10 30
16 12 20 10 30
1713 16 45 61
18 12 20 10 30
19 1 4 20 10 30
20 3 4 20 10 30
21 1 4 20 10 30
2226 10 1 11 612226 22 26
23 1 4 20 10 30
24 11 14 6 20
25 23 16 10 26

19 14120 1620] 0 111 30 | 26 0 0 0 0 123 16 15 31 14
214 20 20 40
323 16 10 26
426 20 1 21
513 16 26 42
626 16 3 19
723 16 15 31
823 16 10 26
936 26 2 28
1128 26 20 46
12 39 30 30 60
1313 16 60 76
14 27 30 60 90
15 12 20 10 30
16 1 2 20 10 30
17 13 16 45 61
18 12 20 10 30
19 1 4 20 10 30
20 3 4 20 10 30
21 14 20 10 30
23 1 4 20 10 30
24 11 14 6 20 12411 24 11
25 23 16 10 26

20 20120 1620] 0 11 ] 30 | 26 0 0 0 0 123 16 15 31 16 |3 123
214 20 20 40
323 16 10 26 3 323
426 20 1 21
513 16 26 42 3 513
626 16 3 19 6 626 6 26
723 16 15 31 3 723
823 16 10 26 3 823
936 26 2 28
1128 26 20 46
12 39 30 30 60
1313 16 60 76 311313
14 27 30 60 90
1512 20 10 30
16 1 2 20 10 30
17 13 16 45 61 311713
18 12 20 10 30
19 14 20 10 30
20 3 4 20 10 30
21 14 20 10 30
23 1 4 20 10 30
24 23 20 15 35
25 23 16 10 26 312523

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-128

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

21 201201 16|20 ] 0 191 30 | 26 0 0 0 0 123 16 15 31 16 |3 123
214 20 20 40
323 16 10 26 3 323 323
426 20 1 21
513 16 26 42 3 513
723 16 15 31 3 723
823 16 10 26 3 823
936 26 2 28
11 28 26 20 46
12 3 9 30 30 60
1313 16 60 76 311313
14 2 7 30 60 90
15 12 20 10 30
16 12 20 10 30
17 13 16 45 61 311713
18 12 20 10 30
19 1 4 20 10 30
20 3 4 20 10 30
21 14 20 10 30
23 14 20 10 30
24 23 20 15 35
25 23 16 10 26 312523

22 20 | 20 | 26 20 0 19 ] 30| 26 0 0 0 0 123 26 15 41 20
214 20 20 40 4 214
338 26 40 66
426 20 1 21 6 426
513 26 26 52
723 26 15 41
823 26 10 36
936 26 2 28
11 28 26 20 46
12 3 9 30 30 60
1313 26 60 86
14 2 7 30 60 90
1512 20 10 30 211512
16 1 2 20 10 30 211612
17 13 26 45 71
18 12 20 10 30 211812
19 1 4 20 10 30 411914 19 1 4
20 3 4 20 10 30 4120 34
21 14 20 10 30 412114
23 1 4 20 10 30 412314
24 23 26 15 41
25 23 26 10 36

23 2020 26|30 0 19 | 30| 26 0 0 0 0 123 26 15 41 20
214 30 20 50
338 26 40 66
426 20 1 21 6 426 4 2 6
513 26 26 52
723 26 15 41
823 26 10 36
936 26 2 28
11 2 8 26 20 46
12 3 9 30 30 60
1313 26 60 86
14 2 7 30 60 90
1512 20 10 30 211512
16 12 20 10 30 211612
17 13 26 45 71
18 12 20 10 30 211812
19 2 6 30 1 31
20 3 4 30 10 40
21 14 30 10 40
23 14 30 10 40
24 23 26 15 41
25 23 26 10 36
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Lampiran 1 L1-129

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

24 20| 20 ] 26 | 30 0 21 | 30| 26 0 0 0 0 123 26 15 41 20
214 30 20 50
338 26 40 66
439 21 22 43
513 26 26 52
723 26 15 41
823 26 10 36
936 26 2 28
1128 26 20 46
12 39 30 30 60
1313 26 60 86
14 27 30 60 90
1512 20 10 30 211512 15 1 2
16 12 20 10 30 211612
17 13 26 45 71
18 12 20 10 30 211812
19 26 30 1 31
20 3 4 30 10 40
21 14 30 10 40
23 14 30 10 40
24 23 26 15 41
25 23 26 10 36

25 20 | 30 ] 26 | 30 0 21 | 30| 26 0 0 0 0 123 26 15 41 21
214 30 20 50
338 26 40 66
4 39 21 22 43 9 439 439
513 26 26 52
723 26 15 41
823 26 10 36
936 26 2 28
11238 26 20 46
12 39 30 30 60
1313 26 60 86
14 27 30 60 90
1527 30 120 150
16 12 30 10 40
17 13 26 45 71
18 12 30 10 40
19 26 30 1 31
20 3 4 30 10 40
21 14 30 10 40
23 14 30 10 40
24 23 26 15 41
2523 26 10 36

26 20 | 30 ] 26 | 30 0 21 | 30| 26 | 43 0 0 0 123 26 15 41 26 |3 123
214 30 20 50
338 26 40 66 8 338
513 26 26 52 3 513
723 26 15 41 3 723
823 26 10 36 3 823
936 26 2 28 6 936
11 28 26 20 46 8111 28 1 2 8
12 39 43 30 73
1313 26 60 86 311313
14 27 30 60 90
1527 30 120 150
16 12 30 10 40
17 13 26 45 71 311713
18 12 30 10 40
19 26 30 1 31
20 3 4 30 10 40
21 14 30 10 40
23 14 30 10 40
24 23 26 15 41 312423
2523 26 10 36 312523
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Lampiran 1 L1-130

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12
27 20 | 30| 26 | 30 0 21 | 30| 46 | 43 0 0 0 123 26 15 41 26 |3 123
214 30 20 50
338 46 40 86
513 26 26 52 3 513
723 26 15 41 3 723
823 26 10 36 3 8§23
936 26 2 28 6 936 936
11 3 6 26 2 28 611136
12 39 43 30 73
1313 26 60 86 311313
14 27 30 60 90
1527 30 120 150
16 12 30 10 40
17 13 26 45 71 311713
18 12 30 10 40
19 26 30 1 31
20 3 4 30 10 40
21 14 30 10 40
23 14 30 10 40
24 23 26 15 41 312423
25 23 26 10 36 312523
28 20 | 30 ] 26 | 30 0 28 | 30| 46 | 43 0 0 0 123 26 15 41 26| 3 123
214 30 20 50
338 46 40 86
513 26 26 52 3 513
723 26 15 41 3 723
823 26 10 36 3 8§23 823
943 28 10 38
11 3 6 28 2 30
1239 43 30 73
1313 26 60 86 311313
14 27 30 60 90
1527 30 120 150
16 12 30 10 40
17 13 26 45 71 311713
18 12 30 10 40
19 2 6 30 1 31
20 3 4 30 10 40
21 14 30 10 40
23 14 30 10 40
24 23 26 15 41 312423
25 23 26 10 36 312523
29 20 | 30 | 36 | 30 0 28 | 30| 46 | 43 0 0 0 123 36 15 51 28
214 30 20 50
338 46 40 86
513 36 26 62
723 36 15 51
839 43 2 45
943 36 10 46
11 3 6 28 2 30 611 36 1 3 6
1239 43 30 73
1313 36 60 96
14 27 30 60 90
1527 30 120 150
16 12 30 10 40
17 13 36 45 81
1812 30 10 40
19 2 6 30 1 31
20 3 4 30 10 40
21 1 4 30 10 40
23 14 30 10 40
24 23 36 15 51
2523 36 10 46
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Lampiran 1 L1-131

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

30 20 | 30| 36 | 30 0 30 | 30| 46 | 43 0 0 0 123 36 15 51 30
214 30 20 50 4 214
338 46 40 86
513 36 26 62
723 36 15 51
839 43 2 45
943 36 10 46
11 4 11 30 5 35 1] 11 4 11
12 39 43 30 73
1313 36 60 96
14 27 30 60 90 711427
1527 30 120 150 711527
16 12 30 10 40 211612
17 13 36 45 81
18 12 30 10 40 211812
19 26 30 1 31 611926
20 3 4 30 10 40 4120 34
21 14 30 10 40 412114 21 1 4
23 14 30 10 40 412314
24 23 36 15 51
25 23 36 10 46

31 20 | 30 | 36 | 40 0 30 | 30| 46 | 43 0 0 0 123 36 15 51 30
214 40 20 60
338 46 40 86
513 36 26 62
723 36 15 51
839 43 2 45
943 36 10 46
11 4 11 30 5 35 1) 11 4 11 1 4 11
1239 43 30 73
1313 36 60 96
14 27 30 60 90 711427
1527 30 120 150 711527
16 12 30 10 40 211612
17 13 36 45 81
18 12 30 10 40 211812
19 2 6 30 1 31 611926
20 3 4 40 10 50
21 2 6 40 1 41
23 14 40 10 50
24 23 36 15 51
25 23 36 10 46

32 20 | 30 | 36 | 40 0 30| 30| 46 | 43 0 35 0 123 36 15 51 30
214 40 20 60
338 46 40 86
513 36 26 62
723 36 15 51
839 43 2 45
943 36 10 46
1239 43 30 73
1313 36 60 96
14 27 30 60 90 711427
15 27 30 120 150 711527
16 12 30 10 40 211612
17 13 36 45 81
1812 30 10 40 211812
19 2 6 30 1 31 611926 19 2 6
20 3 4 40 10 50
21 2 6 40 1 41
23 1 4 40 10 50
24 23 36 15 51
2523 36 10 46
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Lampiran 1 L1-132

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

33 20 | 30| 36 | 40 0 31 | 30| 46 | 43 0 35 0 123 36 15 51 30
214 40 20 60
338 46 40 86
513 36 26 62
723 36 15 51
839 43 2 45
943 36 10 46
1239 43 30 73
1313 36 60 96
14 27 30 60 90 711427 14 2 7
1527 30 120 150 711527
16 12 30 10 40 211612
17 13 36 45 81
1812 30 10 40 211812
19 3 4 40 10 50
20 3 4 40 10 50
21 2 6 40 1 41
23 14 40 10 50
24 23 36 15 51
2523 36 10 46

34 20 | 30 | 36 | 40 0 31 90| 46 | 43 0 35 0 123 36 15 51 30
214 40 20 60
338 46 40 86
513 36 26 62
723 36 15 51
839 43 2 45
943 36 10 46
1239 43 30 73
1313 36 60 96
14 35 90 10 100
15 27 90 120 210
16 12 30 10 40 211612
17 13 36 45 81
1812 30 10 40 211812 18 1 2
19 3 4 40 10 50
20 3 4 40 10 50
21 2 6 40 1 41
23 1 4 40 10 50
24 23 36 15 51
2523 36 10 46

35 20 | 40 | 36 | 40 0 31| 9 | 46 | 43 0 35 0 123 36 15 51 36 |3 123
214 40 20 60
338 46 40 86
513 36 26 62 3 513
723 36 15 51 3 723
839 43 2 45
9 43 36 10 46 3 943 9 43
12 39 43 30 73
1313 36 60 96 311313
14 35 90 10 100
1527 90 120 210
16 12 40 10 50
17 13 36 45 81 311713
18 2 7 90 30 120
19 3 4 40 10 50
20 3 4 40 10 50
21 26 40 1 41
23 14 40 10 50
24 23 36 15 51 312423
2523 36 10 46 312523

Universitas Kristen Maranatha



Lampiran 1 L1-133

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

36 20 | 40 | 46 | 40 0 31 90| 46 | 43 0 35 0 123 46 15 61 40
214 40 20 60 4 214
338 46 40 86
513 46 26 72
723 46 15 61
839 43 2 45
953 46 5 51
1239 43 30 73
1313 46 60 106
14 35 90 10 100
15 27 90 120 210
16 12 40 10 50 211612
17 13 46 45 91
18 27 90 30 120
19 3 4 40 10 50 4119 34 19 3 4
20 3 4 40 10 50 4120 34
21 2 6 40 1 41 612126
23 14 40 10 50 412314
24 23 46 15 61
2523 46 10 56

37 20 | 40 | 46 | 50 0 31| 90| 46 | 43 0 35 0 123 46 15 61 40
214 50 20 70
338 46 40 86
513 46 26 72
723 46 15 61
839 43 2 45
953 46 5 51
12 39 43 30 73
1313 46 60 106
14 35 90 10 100
1527 90 120 210
16 1 2 40 10 50 211612 16 1 2
17 13 46 45 91
18 2.7 90 30 120
19 49 50 30 80
20 3 4 50 10 60
21 26 40 1 41 612126
23 1 4 50 10 60
24 23 46 15 61
25 23 46 10 56

38 20 | 50 | 46 | 50 0 31 9 | 46 | 43 0 35 0 123 46 15 61 40
214 50 20 70
338 46 40 86
513 46 26 72
723 46 15 61
839 43 2 45
953 46 5 51
12 39 43 30 73
1313 46 60 106
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 46 45 91
18 2.7 90 30 120
19 4 9 50 30 80
20 3 4 50 10 60
21 2 6 40 1 41 612126 21 2 6
23 14 50 10 60
24 23 46 15 61
2523 46 10 56
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Lampiran 1 L1-134

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)

Mesin
Stage St Cj tj Tj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

39 20 | 50 | 46 | 50 0 411 90 | 46 | 43 0 35 0 123 46 15 61 43
214 50 20 70
338 46 40 86
513 46 26 72
723 46 15 61
839 43 2 45 9 8§39 839
953 46 5 51
1239 43 30 73 911239
1313 46 60 106
14 35 90 10 100
15 27 90 120 210
16 2 7 90 20 110
17 13 46 45 91
18 27 90 30 120
19 4 9 50 30 80
20 3 4 50 10 60
21 3 4 50 5 55
23 14 50 10 60
24 23 46 15 61
2523 46 10 56

40 20 | 50 | 46 | 50 0 41 | 90 | 46 | 45 0 35 0 123 46 15 61 45
214 50 20 70
338 46 40 86
513 46 26 72
723 46 15 61
8 48 46 10 56
953 46 5 51
1239 45 30 75 911239 12 3 9
1313 46 60 106
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 46 45 91
18 2.7 90 30 120
19 49 50 30 80
20 3 4 50 10 60
21 3 4 50 5 55
23 1 4 50 10 60
24 23 46 15 61
2523 46 10 56

41 20 | 50 | 46 | 50 0 411 90 | 46 | 75 0 35 0 123 46 15 61 46 | 3 123
214 50 20 70
338 46 40 86 8 338
513 46 26 72 3 513
723 46 15 61 3 723
8 48 46 10 56 8 8 48 8 48
953 46 5 51 3 953
13 13 46 60 106 311313
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 46 45 91 311713
18 2.7 90 30 120
19 4 9 75 30 105
20 3 4 50 10 60
21 3 4 50 5 55
23 14 50 10 60
24 23 46 15 61 312423
2523 46 10 56 312523
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Lampiran 1 L1-135

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-136

Mesin
Stage St Cj tj rj ¢* [ m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 11 12
42 201 50| 46| 50| O | 41| 9 | 56| 75] 0] 35 123 46 15 61 46 | 3 123
214 50 20 70
338 56 40 96
513 46 26 72 3 513
723 46 15 61 3 723
8 5 10 56 60 116
953 46 5 51 3 953 9 53
1313 46 60 106 311313
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 46 45 91 311713
18 2.7 90 30 120
19 49 75 30 105
20 3 4 50 10 60
21 3 4 50 5 55
23 1 4 50 10 60
24 23 46 15 61 312423
25 23 46 10 56 312523
43 201 50| 51 50| 0419567507350 123 51 15 66 50
214 50 20 70 41 214
338 56 40 96
513 51 26 77
723 51 15 66
8 5 10 56 60 116
9 69 75 4 79
1313 51 60 111
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 1 3 51 45 96
18 27 90 30 120
19 49 75 30 105
20 3 4 50 10 60 412034
21 3 4 50 5 55 412134 21 3 4
23 1 4 50 10 60 412314
24 23 51 15 66
2523 51 10 61
44 20 50 | 51 55 0 41 9 | 56 75 0 35 0 123 51 15 66 5113 123
214 55 20 75
338 56 40 96
513 51 26 77 3 513
723 51 15 66 3 723 723
8 5 10 56 60 116
969 75 4 79
1313 51 60 111 311313
14 35 90 10 100
15 27 90 120 210
16 2 7 90 20 110
17 13 51 45 96 311713
18 27 90 30 120
19 49 75 30 105
20 3 4 55 10 65
21 49 75 22 97
23 1 4 55 10 65
24 23 51 15 66 312423
25 23 51 10 61 312523
45 20 50 | 66 | 55 0 41 9 | s6 75 0 35 0 123 66 15 81 55
214 55 20 75 41 214
338 56 40 96
513 66 26 92
739 75 2 77
8 5 10 56 60 116
9 69 75 4 79
13 13 66 60 126
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 66 45 111
18 27 90 30 120
19 49 75 30 105
20 3 4 55 10 65 4120 34
21 49 75 22 97
23 1 4 55 10 65 412314 231 4
24 23 66 15 81
25 23 66 10 76
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Lampiran 1 L1-137

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-138

Mesin
Stage St Cj tj rj ¢* [ m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 11 12
46 20 50 | 66 | 65 0 41 9 | s6 75 0 35 123 66 15 81 56
214 65 20 85
338 56 40 96 81 338 338
513 66 26 92
739 75 2 77
8 5 10 56 60 116 10 8510
9 69 75 4 79
13 13 66 60 126
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 66 45 111
18 2.7 90 30 120
19 49 75 30 105
20 3 4 65 10 75
21 49 75 22 97
23 26 65 2 67
24 23 66 15 81
25 23 66 10 76
47 201 50 ) 66| 65| 0 | 419 ] 9% |75 0350 123 66 15 81 56
214 65 20 85
3410 96 60 156
513 66 26 92
739 75 2 77
8 5 10 56 60 116 101 8 510 8 5 10
969 75 4 79
1313 66 60 126
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 1 3 66 45 111
18 27 90 30 120
19 49 75 30 105
20 3 4 65 10 75
21 49 75 22 97
23 26 65 2 67
24 23 66 15 81
2523 66 10 76
48 20 50 | 66 | 65 0 41 9 | 96 75 | 116 ] 35 0 123 66 15 81 65
214 65 20 85 4 214
3410 116 60 176
513 66 26 92
739 75 2 77
8 6 11 116 20 136
969 75 4 79
1313 66 60 126
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 66 45 111
18 27 90 30 120
19 49 75 30 105
20 3 4 65 10 75 412034 20 3 4
21 49 75 22 97
23 2 6 65 2 67 612326
24 23 66 15 81
25 23 66 10 76
49 20 50 | 66 | 75 0 41 9 | 96 75 | 116 | 35 0 123 66 15 81 65
214 75 20 95
3410 116 60 176
513 66 26 92
739 75 2 77
8 6 11 116 20 136
969 75 4 79
13 13 66 60 126
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 66 45 111
18 27 90 30 120
19 49 75 30 105
20 4 9 75 24 99
21 49 75 22 97
23 2 6 65 2 67 612326 23 26
24 23 66 15 81
25 23 66 10 76

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-139

Stage Mesin St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 [ 11 | 12
50 20 | S0 ] 66 | 75 0 67190 | 9 [ 75 | 116 | 35 0 123 66 15 81 66 | 3 123
214 75 20 95
3 410 116 60 176
513 66 26 92 3 513
739 75 2 77
8 6 11 116 20 136
969 75 4 79
13 13 66 60 126 311313
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 66 45 111 311713
18 2 7 90 30 120
19 49 75 30 105
20 4 9 75 24 99
21 49 75 22 97
24 23 66 15 81 312423
25 23 66 10 76 312523 25 2 3
51 20 [ 50 ) 76 | 75 0 67190 | 9 | 75 | 116 | 35 0 123 76 15 91 75
214 75 20 95 4 214 214
3410 116 60 176
513 76 26 102
739 75 2 77 9 739
8 6 11 116 20 136
969 75 4 79 9 969
1313 76 60 136
14 3 5 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 76 45 121
18 2 7 90 30 120
19 49 75 30 105 911949
20 4 9 75 24 99 912049
21 49 75 22 97 912149
24 23 76 15 91
25 3 8 96 20 116
52 20 [ S0 76 | 95 0 67190 | 9 [ 75 | 116 | 35 0 123 76 15 91 75
226 95 2 97
3 410 116 60 176
513 76 26 102
739 75 2 77 9 739 739
8 6 11 116 20 136
969 75 4 79 9 969
1313 76 60 136
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 76 45 121
18 2 7 90 30 120
19 49 75 30 105 911949
20 4 9 75 24 99 912049
21 49 75 22 97 912149
24 23 76 15 91
25 3 8 96 20 116
53 20 [ 50 ) 76 | 95 0 67190 | 9% | 77 | 116 | 35 0 123 76 15 91 76 | 3 123
226 95 2 97
3410 116 60 176
513 76 26 102 3 513
7 48 96 15 111
8 6 11 116 20 136
969 71 4 81
13 13 76 60 136 311313
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 76 45 121 311713
18 27 90 30 120
19 49 77 30 107
20 4 9 77 24 101
21 49 77 22 99
24 23 76 15 91 312423 24 23
25 3 8 96 20 116
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Lampiran 1 L1-140

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-141

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 4 5 6 7 8 9 10 | 11 | 12

54 20| 50 [ 91 | 95 0 67190 ] 9 | 77 | 116 35 0 123 91 15 106 77
226 95 2 97
3410 116 60 176
513 91 26 117
7 48 96 15 111
8 6 11 116 20 136
9 69 77 4 81 9 969 9 69
1313 91 60 151
14 35 90 10 100
1527 90 120 210
16 2 7 90 20 110
17 13 91 45 136
18 27 90 30 120
19 49 77 30 107 9119 49
20 49 77 24 101 9120 49
21 49 77 22 99 912149
24 38 96 30 126
25 38 96 20 116

55 20 | 50 | 91 ] 95 0 67190 ] 9 | 81 [ 116 35 0 123 91 15 106 81
226 95 2 97
3410 116 60 176
513 91 26 117
7 48 96 15 111
8 6 11 116 20 136
9 712 81 5 86 12 9 712
1313 91 60 151
14 35 90 10 100
15 27 90 120 210
16 2 7 90 20 110
17 1 3 91 45 136
18 2 7 90 30 120
19 49 81 30 111 9119 49
20 49 81 24 105 9120 49
21 49 81 22 103 912149 21 49
24 3 8 96 30 126
25 3 8 96 20 116

56 20 | 50 | 91 ] 95 0 671 90 | 96 | 103 | 116 | 35 0 123 91 15 106 81
226 95 2 97
3410 116 60 176
513 91 26 117
7 48 96 15 111
8 6 11 116 20 136
9 7 12 81 5 86 12 9712 97 12
1313 91 60 151
14 35 90 10 100
15 27 90 120 210
16 2 7 90 20 110
17 1 3 91 45 136
18 2 7 90 30 120
19 4 9 103 30 133
20 49 103 24 127
24 3 8 96 30 126
25 38 96 20 116

57 20 | 50 | 91 ] 95 0 67 | 90 | 96 | 103 | 116 | 35 | 86 123 91 15 106 86
226 95 2 97
3 410 116 60 176
513 91 26 117
7 48 96 15 111
8 6 11 116 20 136
9 8 11 86 5 91 1y 9811 9 8 11
1313 91 60 151
14 35 90 10 100
15 27 90 120 210
16 2 7 90 20 110
17 13 91 45 136
18 2 7 90 30 120
19 49 103 30 133
20 49 103 24 127
24 3 8 96 30 126
25 38 96 20 116
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Lampiran 1 L1-142

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)

Mesin
Stage St Cj tj Tj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

58 20 | 50 | 91 | 95 0 67 1 90| 96 | 103 | 116 ]| 91 | 86 123 91 15 106 90
226 95 2 97
3410 116 60 176
513 91 26 117
748 96 15 111
8 6 11 116 20 136
1313 91 60 151
14 35 90 10 100 511435
1527 90 120 210 711527
16 2 7 90 20 110 7116 27 16 2 7
17 13 91 45 136
18 27 90 30 120 711827
19 49 103 30 133
20 4 9 103 24 127
24 3 8 96 30 126
25 3 8 96 20 116

59 20 | 50 | 91 | 95 0 67 | 110] 96 | 103 | 116 | 91 | 86 123 91 15 106 90
226 95 2 97
3410 116 60 176
513 91 26 117
748 96 15 111
8 6 11 116 20 136
1313 91 60 151
14 35 90 10 100 511435 14 3 5
1527 110 120 230
16 3 9 110 30 140
17 13 91 45 136
18 27 110 30 140
19 49 103 30 133
20 4 9 103 24 127
24 3 8 96 30 126
25 38 96 20 116

60 201 50 | 91| 95 | 100 67 | 110| 96 | 103 | 116 | 91 | 86 123 91 15 106 91 | 3 123 123
226 95 2 97
3410 116 60 176
513 91 26 117 3 513
7 48 96 15 111
8 6 11 116 20 136
1313 91 60 151 311313
14 4 9 103 50 153
1527 110 120 230
16 3 9 110 30 140
17 13 91 45 136 311713
18 27 110 30 140
19 49 103 30 133
20 4 9 103 24 127
24 3 8 96 30 126
25 3 8 96 20 116

61 20 | 50 | 106 95 ) 100| 67 | 110 96 | 103 | 116 91 | 86 138 106 60 166 95
226 95 2 97 6 226 226
3410 116 60 176
513 106 26 132
7 48 96 15 111
8 6 11 116 20 136
1313 106 60 166
14 49 103 50 153
1527 110 120 230
16 3 9 110 30 140
17 13 106 45 151
18 27 110 30 140
19 49 103 30 133
20 4 9 103 24 127
24 3 8 96 30 126
25 3 8 96 20 116
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Lampiran 1 L1-143

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Lampiran 1 L1-144

Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 11 12
62 20| 50 | 106 95 | 100 ) 97 | 110 | 96 [ 103 | 116 | 91 86 138 106 60 166 96
239 103 44 147
3410 116 60 176
513 106 26 132
748 96 15 111 8 748 748
8 6 11 116 20 136
1313 106 60 166
14 49 103 50 153
1527 110 120 230
16 3 9 110 30 140
17 13 106 45 151
18 27 110 30 140
19 49 103 30 133
20 4 9 103 24 127
24 3 8 96 30 126 812438
25 3 8 96 20 116 812538
63 20| 50 | 106 95 | 100 ) 97 | 110 | 111 [ 103 | 116 | 91 86 138 111 60 171 103
239 103 44 147 9 239
3410 116 60 176
513 106 26 132
7510 116 90 206
8 6 11 116 20 136
1313 106 60 166
14 49 103 50 153 9114 49
1527 110 120 230
16 3 9 110 30 140
17 13 106 45 151
18 27 110 30 140
19 49 103 30 133 9119 49
20 49 103 24 127 912049 20 49
24 3 8 111 30 141
25 3 8 111 20 131
64 20 | 50 | 106 95 | 100 ) 97 | 110 | 111 | 127 | 116 | 91 86 138 111 60 171 106
239 127 44 171
3 4 10 116 60 176
513 106 26 132 31 513 513
7510 | 116 90 206
8 6 11 116 20 136
13 13 106 60 166 311313
14 49 127 50 177
1527 110 120 230
16 3 9 127 30 157
17 13 106 45 151 311713
18 2 7 110 30 140
19 4 9 127 30 157
24 3 8 111 30 141
25 3 8 111 20 131
65 20 | 50 | 132 95 | 100 ) 97 | 110 | 111 | 127 | 116 | 91 86 138 111 60 171 110
239 127 44 171
3410 116 60 176
526 132 13 145
7510 | 116 90 206
8 6 11 116 20 136
13 13 132 60 192
14 4 9 127 50 177
1527 110 120 230 711527
16 3 9 127 30 157
17 13 132 45 177
18 27 110 30 140 711827 18 27
19 49 127 30 157
24 3 8 111 30 141
25 3 8 111 20 131
66 20 | 50 | 132] 95 | 100 | 97 | 140 | 111 | 127 [ 116 | 91 86 138 111 60 171 111] 8 1338
239 127 44 171
3410 116 60 176
526 132 13 145
7510 | 116 90 206
8 6 11 116 20 136
1313 132 60 192
14 49 127 50 177
1527 140 120 260
16 3 9 127 30 157
17 13 132 45 177
18 39 140 50 190
19 49 127 30 157
24 3 8 111 30 141 812438
25 3 8 111 20 131 812538 25 3 8
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Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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10 176 90 266
132 60 192
157 50 207
140 120 260

Mesin
Stage St Cj tj rj c¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12

67 20 | 50 | 132 95 | 100 97 | 140 | 131 | 127 | 116 | 91 | 86 138 131 60 191 116
239 127 44 171
3 410 116 60 176 101 3410
526 132 13 145
7510 116 90 206 10 7510
8 6 11 116 20 136 1| 8 6 11 8 6 11
1313 132 60 192
14 49 127 50 177
1527 140 120 260
16 3 9 127 30 157
17 13 132 45 177
18 39 140 50 190
19 49 127 30 157
24 38 131 30 161
25 43 132 2 134

68 20 | 50 | 132 95 [ 100 | 97 | 140 | 131 | 127 | 116 | 136 | 86 138 131 60 191 116
239 127 44 171
3410 116 60 176 101 3 410 3 410
526 132 13 145
7510 116 90 206 101 7 510
1313 132 60 192
14 49 127 50 177
1527 140 120 260
16 3 9 127 30 157
17 13 132 45 177
18 39 140 50 190
19 49 127 30 157
24 3 8 131 30 161
25 43 132 2 134

69 20 | 50 | 132 | 95 | 100 97 | 140 | 131 | 127 | 176 | 136 | 86 138 131 60 191 127
239 127 44 171 9 239
3 11 176 20 196
526 132 13 145
7 510 176 90 266
1313 132 60 192
14 49 127 50 177 9|14 49
1527 140 120 260
16 3 9 127 30 157 916 39 16 3 9
17 13 132 45 177
18 39 140 50 190
19 49 127 30 157 9119 49
24 38 131 30 161
25 43 132 2 134

70 20 | 50 | 132| 95 | 100 97 | 140 | 131 | 157 | 176 | 136 | 86 1 8 131 60 191 131] 8 138 138
239 157 44 201
3 11 176 20 196
526 132 13 145
7
3

=
IS 9 VG [OF) Y O PN QNS FUAS N KO [9F) PSS [ R (N P9 QS ) () N K IO UNY 9 K9FY (Y FOFY) (VNG ORI FOFY IO IYG) PEY P%Y Y KON (98)
o |w

7
1713 | 32 ] 45 177
1839 | 157 ] 50 207
1949 | 157 ] 30 187
2438 | 131 30 161 82438 | 24 38
2543 | 132 2 134
71 20 | 50 | 132 95 | 100| 97 | 140| 191 | 157 | 176 | 136] 86 | 1 4 10 | 191 90 281 | 132
239 | 157 | 44 201
3511 176 | 20 196
526 | 132 13 145 6 526 526
7510 176 | 90 266
1313 | 132] 60 192 31313
1449 | 157 ] 50 207
1527 | 140 | 120 | 260
1713 | 12| 45 177 311713
1839 | 157 ] 50 207
1949 | 157 ] 30 187
2438 | 191 30 221
2543 | 132 2 134 3|25 43
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Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 12
72 20 | 50 | 132] 95 | 100 | 145] 140 | 191 | 157 | 176 | 136 | 86 1410 191 90 281 132
239 157 44 201
3511 176 20 196
539 157 13 170
7510 176 90 266
1313 132 60 192 311313
14 4 9 157 50 207
1527 140 120 260
17 13 132 45 177 311713
18 3 9 157 50 207
19 49 157 30 187
24 3 8 191 30 221
25 43 132 2 134 312543 25 4 3
73 20 | 50 | 134 95 | 100 | 145 | 140 | 191 | 157 [ 176 | 136 | 86 1410 191 90 281 134
239 157 44 201
3511 176 20 196
539 157 13 170
7 5 10 176 90 266
1313 134 60 194 311313
14 4 9 157 50 207
1527 140 120 260
17 13 134 45 179 311713 17 13
18 3 9 157 50 207
19 4 9 157 30 187
24 3 8 191 30 221
25 5 11 136 18 154
74 20 | 50 | 179 95 [ 100 [ 145 | 140 | 191 | 157 | 176 | 136 | 86 1410 191 90 281 136
239 157 44 201
3511 176 20 196
539 157 13 170
7 5 10 176 90 266
13 13 179 60 239
14 4 9 157 50 207
1527 140 120 260
17 2 7 179 90 269
18 3 9 157 50 207
19 4 9 157 30 187
24 3 8 191 30 221
25 5 11 136 18 154 1125 5 11 25 5 11
75 20 | 50 | 179 95 | 100 | 145] 140 | 191 | 157 | 176 | 154 | 86 1410 191 90 281 140
239 157 44 201
3511 176 20 196
539 157 13 170
7 5 10 176 90 266
13 13 179 60 239
14 4 9 157 50 207
1527 140 120 260 711527 15 2 7
17 2.7 179 90 269
18 3 9 157 50 207
19 4 9 157 30 187
24 3 8 191 30 221
76 20 | 50 | 179 95 | 100 | 145] 260 | 191 | 157 | 176 | 154 | 86 1410 191 90 281 157
239 157 44 201 9 239
3511 176 20 196
539 157 13 170 9 539 539
7 5 10 176 90 266
1313 179 60 239
14 4 9 157 50 207 9114 49
15 3 9 260 100 360
17 2.7 260 90 350
18 3 9 157 50 207 9118 39
19 4 9 157 30 187 9119 49
24 3 8 191 30 221
77 20 | 50 | 179 95 [ 100 [ 145 | 260 | 191§ 170 | 176 | 154 | 86 1410 191 90 281 170
239 170 44 214 9 239
3511 176 20 196
7 5 10 176 90 266
13 13 179 60 239
14 4 9 170 50 220 9114 49
15 39 260 100 360
17 2.7 260 90 350
18 3 9 170 50 220 9118 39
19 4 9 170 30 200 9119 49 19 49
24 3 8 191 30 221
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Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)
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Mesin
Stage St Cj tj rj ¢* | m*| Calon PSt PSt
1 2 3 4 5 6 7 8 9 10 | 11 | 12
78 20 | 50 | 179 95 | 100 | 145 ] 260 | 191 | 200 | 176 | 154 | 86 1410 191 90 281 176
239 200 44 244
3511 176 20 196 1l 3511 351
7 510 ] 176 90 266 101 7510
13 13 179 60 239
14 49 200 50 250
1539 260 100 360
17 2.7 260 90 350
18 3 9 200 50 250
19 5 12 200 5 205
24 3 8 191 30 221
79 20 | 50 | 179 95 | 100 | 145 ] 260 | 191 ] 200 | 176 | 196 | 86 1410 191 90 281 176
239 200 44 244
7 510 ] 176 90 266 1 7510 7510
13 13 179 60 239
14 49 200 50 250
1539 260 100 360
17 27 260 90 350
18 39 200 50 250
19 512 | 200 5 205
24 3 8 191 30 221
80 20 [ 50 | 179 | 95 | 100 | 145 ] 260 [ 191 | 200 [ 266 | 196 | 86 1410 | 266 90 356 | 179
239 200 44 244
76 11 266 40 306
13 13 179 60 239 311313 13 13
14 49 200 50 250
1539 260 100 360
17 2 7 260 90 350
18 39 200 50 250
19 5 12 | 200 5 205
24 3 8 191 30 221
81 20 | 50 | 239 | 95 | 100 | 145 260 | 191 | 200 | 266 | 196 | 86 1410 266 90 356 191
239 200 44 244
76 11 266 40 306
13 27 260 120 380
14 49 200 50 250
1539 260 100 360
17 2 7 260 90 350
18 39 200 50 250
19 5 12 | 200 5 205
24 3 8 191 30 221 8124 38 24 3 8
82 20 | 50 | 239 | 95 | 100 | 145 | 260 | 221 | 200 | 266 | 196 | 86 1410 266 90 356 200
239 200 44 244 9 239
76 11 266 40 306
13 27 260 120 380
14 49 200 50 250 911449 14 49
15 3 9 260 100 360
17 27 260 90 350
18 39 200 50 250 911839
19 5 12 | 200 5 205 12119 5 12
24 4 11 | 221 15 236
83 20 | 50 | 239 95 | 100 | 145 ] 260 | 221 | 250 | 266 | 196 | 86 1410 | 266 90 356 | 200
239 250 44 294
7 6 11 266 40 306
1327 260 120 380
1539 260 100 360
17 27 260 90 350
18 3 9 250 50 300
19 5 12 200 5 205 121 19 5 12 19 5 12
24 4 11 221 15 236
84 20 | 50 | 239 95 | 100 | 145 ] 260 [ 221 | 250 [ 266 | 196 [ 205 1 4 10 | 266 90 356 | 221
239 250 44 294
7 6 11| 266 40 306
13 27 260 120 380
1539 260 100 360
17 2 7 260 90 350
18 39 250 50 300
24 411 | 221 15 236 11124 4 11] 24 4 11
85 20 | 50 | 239 | 95 | 100 | 145 | 260 | 221 | 250 | 266 | 236 | 205 1410 266 90 356 236
239 250 44 294
7 6 11| 266 40 306
13 27 260 120 380
1539 260 100 360
17 2 7 260 90 350
18 39 250 50 300

24 5 11 236 S 241

Tabel L4.1
Pengolahan Data Menggunakan Metode Non-Delay (Lanjutan)

24 5 11 24 5 11

Universitas Kristen Maranatha



Lampiran 1 L1-151

Mesin

7]
-

Stage Cj tj rj ¢* | m*| Calon PSt PSt

86 20 | 50 | 239 95 | 100 | 145 260 | 221 | 250 [ 266 | 241 | 205 1 10 | 266 90 356 | 241

239 250 44 294

7 11 266 40 306

13 7 260 120 380

1539 260 100 360

17 27 260 90 350

18 39 250 50 300

24 11 241 30 271 111 24 6 11 24 6 11
87 20 | 50 | 239 95 | 100 | 145 | 260 | 221 | 250 | 266 | 271 | 205 1 10 266 90 356 | 250

239 250 44 294 9 239 239

7 11 271 40 311

13 7 260 120 380

1539 260 100 360

17 2.7 260 90 350

18 3 9 250 50 300 9118 39
88 20 [ 50 | 239 95 | 100 | 145 260 | 221 | 294 [ 266 | 271 | 205 1 10 266 90 356 | 260

11 271 40 311
7 260 120 380 711327
9 294 100 394
7 260 90 350 711727 17 2 7
294 50 344
10 266 90 356 | 26610 1 4 10 1410
1 271 40 311
350 120 470
294 100 394
350 18 368
294 50 344
1 356 40 396 | 271
1 271 40 311 11 76 11 7 6 11

89 20 | 50 | 239 95 | 100 | 145 | 350 | 221 | 294 | 266 | 271 | 205 1

90 20 | 50 [ 239 | 95 | 100 | 145 | 350 | 221 | 294 | 356 | 271 | 205 1

1

7

9

2

9

1

1

7 350 120 470
9 294 100 394
2 350 18 368
9 294 50 344
1 356 40 396 | 294
7 350 120 470
9

2

9

1

7

9

2

1

7

1

2

91 20 | 50 [ 239 95 | 100 | 145 | 350 | 221 | 294 | 356 | 311 | 205 1

294 100 394 911539
350 18 368
294 50 344 9118 39 18 3 9
356 40 396 | 344
350 120 470
344 100 444 911539 15 3 9
350 18 368
1 356 40 396 | 350
350 120 470 711327
2 444 2 446

92 20 | 50 [ 239 95 | 100 | 145 | 350 | 221 | 344 | 356 | 311 | 205 1

©
V43 RSN IR KV (VS OUY KOVY FOY kU7 IOC) (UCY RN I\ RN) KU7Y [VE) (UV) NUC) FNCY F-N) (PSS U°) [NCY EUS) FNCY - N) ISy RUO) [\ NUCY FCY o) UC) FNY (PO ((UC) FICY KOVY F) RN} (O8] NS
©

93 20 | 50 [ 239 | 95 | 100 | 145 | 350 | 221 | 444 | 356 | 311 | 205 1

17 350 | 18 368 211732 ] 1732
94 20 | 368 | 239 | 95 | 100 | 145 | 350 | 221 | 444 | 356 | 311 | 205| 1 5 11 | 356 | 40 396 | 350
1327 | 350 | 120 [ 470 711327 1327
444 2 446
95 20 [ 368|239 95 | 100 | 145 ]| 470 | 221 | 444 | 356 | 311|205 1 5 11 | 356 | 40 396 [356|11] 15 11 15 11
1332 | 470 | 24 494
15 4 12 | 444 2 446
96 20 [ 368|239 95 [ 100 ] 145] 470 | 221 | 444 | 356 [ 396 [ 205 [ 13 3 2 | 470 | 24 494

12 444 2 446 121 15 4 12 15 4 12
2 470 24 494 | 470] 2| 13

I
[N I VY FNY IO KV N SY V'Y (96 VNS IS P9
I~}

97 20 | 368|239 | 95 | 100 | 145 | 470 | 221 | 444 | 356 | 396 | 446 | 13

w
S}
—
w
w
[}

Kesimpulan:
Makespan = 494 menit
Delay = 3834 menit
Tingkat Utilisasi Penggunaan Mesin = 35.32 %

Universitas Kristen Maranatha



Lampiran 1 L1-152

LAMPIRAN 5
PANDUAN PENGGUNAAN SOFTWARE SIMULATED
ANNEALING
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Penggunaan software simulated annealing tergolong cukup mudah untuk
digunakan dan mempermudah proses pencarian solusi. Langkah-langkah
penggunaan software simulated annealing adalah sebagai berikut :

1. Jalankan program FlowShop.exe

_J..J,J..J@jm@@ﬁ_

Paramater  Soks Temp  dboutdou  Aboutdfm  Aboutpas Faboutdor FAboutdp.,

@ 2 5 8 @ 3 @ 5 =

Faboutexs Faboutid.. Faboutres Finputdpr Flnputdpro) Firputdp.. Finputexe Finputid.. Flnputres gFFload.dp

2 3 @8 B B B

Fload.dproj Fload.dp.. Floadeve Floadid.. Floadees FlowSho.. FlowSho.., Flo

@@@J@ﬁ@@ﬂﬁ

FlowSho... FProses2... FProses2... FProses2... FPreses2... FProsed2., FProses2.... FProses.cpr FProses.d.,, Frrosesd...

@8 8B 8RB R B

FProses.ene FProses.l.. FProsesres Inputdou  Inputdfm  frputpss Losddou Losddfm Losdpas  Menu.dou

Meru.dfn  Menu.pss  Proses2.dou Proses2 dim Proses2 pas Prosesdou Proses.dfm  Proses pas

Gambar L5.1
Pemilihan FlowShop.exe

2. Pilih Button Input pada Image Menu

Gambar L5.2
Pemilihan Input
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3. Masukkan Data pada Panel Input Case

Input Case & Parame!

drpeit Parameter

Gambar L5.3
Masukkan Data pada Panel Input Case

Pada langkah ini masukkan data pada pilihan Input Case, yaitu nama mesin,
jumlah mesin, dan terakhir simpan. Proses memasukkan data data pada pilihan
Input Case dilakukan terus-menerus berulang dengan nama mesin yang berbeda-
beda hingga seluruh mesin yang terkait dengan proses produksi selesai

dimasukkan dan disave ke dalam program dengan memilih Button Simpan Mesin.

4. Masukkan Data pada Panel Input Job

.Input Case fr Parameter X |
Syt Cave
Namaten | | =
E
Mmaks 1 i gt |1 [sopan o |

gt Cperass

Pl b tarma Fle

It Parameter

Gambar L5.4
Masukkan Data pada Panel Input Job

Pada langkah ini masukkan data pada pilihan Input Job, yaitu nama job,

jumlah operasi, dan terakhir simpan. Proses memasukkan data data pada pilihan
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Input Job dilakukan terus-menerus berulang dengan nama job yang berbeda-beda
hingga seluruh job yang terkait dengan proses produksi selesai dimasukkan dan

disave ke dalam program dengan memilih Button Simpan Job.

5. Masukkan Data pada Panel Input Operasi

Input Case & Parameter 1%
It Came
ama Mesn Dkt s

Ingreat Baby

Hama Yok

Gambar L5.5
Masukkan Data pada Panel Input Operasi

Pada langkah ini panggil nama job yang diinginkan dan telah disave
sebelumnya, kemudian isi nama operasi sebanyak yang telah ditentukan. Setelah
seluruh job selesai diberi nama operasi, nama mesin, dan waktu proses maka pilih

Button Save Case.

6. Pilih Input Parameter

Input Case & Parameter u

Bt Case.

Noma s Sl e /
oy

Gambar L5.6
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Pilih Input Parameter
Pada langkah ini save parameter yang diinginkan. Namun tidak menjadi
mutlak harus memasukkan data parameter kemudian disave, karena parameter
dapat juga diisi pada Form Proses. Setelah selesai maka pilih ”Exit” di sudut kiri

bawah Form Input Case & Parameter.

7. Load Case

Gambar L5.7
Load Case

Load Case adalah proses “memanggil” kasus yang telah dimasukkan pada
Form Input Case & Parameter untuk diproses. Caranya masukan nama case yang
telah disave pada Form Input Case & Parameter, lalu masukan pula nama
parameter yang telah disave (jika sudah melakukan save data parameter pada
Form Input Case & Parameter, jika belum melakukan hal itu maka dapat
masukkan nilai-nilai parameter yang diinginkan pada Panel Load Parameter.

Selanjutnya pilih Button Proses.

8. Load Parameter

Gambar L5.8
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Load Parameter
Load Parameter dapat dilakukan jika nilai-nilai parameter telah dimasukkan
dan disave pada Form Input Case & Parameter, jika belum memasukkan nilai-
nilai parameter pada pada Form Input Case & Parameter, maka masukkan secara

manual. Setelah itu pilih menu Proses atau Exit jika terjadi pembatalan.

9. Result

Gambar L5.9
Result

Setelah memilih menu Proses, maka didapat hasil dari pengolahan data
menggunakan metode simulated annealing. Hasil akhir akan ditampilkan dalam
bentuk makespan, generasi terbaik yang menghasilkan makespan tersebut, pada
mesin apa, dan yang terakhir mesin ke berapa (hal ini bila makespan hasil

pengolahan terletak pada mesin yang berjumlah lebih dari satu).
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LAMPIRAN 6
UJI PARAMETER

Universitas Kristen Maranatha



Lampiran 1

L1-159

L6.1 Uji Parameter Temperatur Awal (T0)

Tabel 6.1
Perbedaan Nilai Probabilitas Penerimaan (Pa)

Selisih B0 Suhu Awal (T0)

dan A0 (8f) | 1000 | 500 | 100 | 80 64 | 51.2 | 40.96 | 32.77 | 26.21
0 1 1 1 1 1 1 1 1 1
1 1.00 | 1.00 | 0.99 | 0.99 | 0.98 | 0.98 | 0.98 | 0.97 | 0.96
3 1.00 | 0.99 | 0.97 | 096 | 095|094 | 093 | 091 | 0.89
5 1.00 [ 0.99 | 095|094 |092|091| 089 | 0.86 | 0.83
10 099 [ 098 1090|088 |086|082]| 078 | 0.74 | 0.68
25 098 [ 095]0.78|0.73 | 0.68 | 061 | 054 | 047 | 0.39

Tabel 6.2

Persen Rata-rata Penurunan Nilai Nilai Probabilitas Penerimaan (Pa)

Persentase Penurunan Tiap Suhu (dari suku ke- s/d suhu ke-)

1000s/d | 500s/d | 100s/d | 80s/d | 64s/d | 51.2s/d | 40.96 s/d | 32.77 s/d liif;i;an
500 100 80 64 512 | 4096 | 32.77 26.21
0.00 0.00 0.00 | 000 | 000 0.00 0.00 0.00 0.00
0.10 0.80 025 | 031 0.39 0.49 0.61 0.76 0.46
0.30 237 0.75 | 0093 117 1.45 181 226 138
0.50 3.92 124 | 155 1.93 241 3.01 3.74 229
1.00 7.69 247 | 308 | 383 477 5.92 735 451
2.47 18.13 606 | 752 | 930 1149 | 1415 17.36 10.81
Rata-rata Penurunan Total 3.24

L6.2 Matriks Routing dan Matriks Waktu Proses Contoh Kasus untuk Uji

Parameter Replikasi Maksimum dan Cooling Rate (CR)
L6.2.1 Kasus A

Tabel 6.3
Matriks Routing Proses Kasus A
Job Operasi
1 2 3 4 5
1 1 4 2 5 3
2 1 3 4 5
341 ]2]3]3]|
4 2 5 5
s a1 ]2]2]2]
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Tabel 6.4
Matriks Waktu Proses Kasus A
Operasi
Job P
1 2 3 4 5
1 10 | 40 | 20 | 50 | 30
2 | 10 | 30 | 40 | 50
3 |40 | 10 20]30] 30|
4 | 20| 50 | 50
5 [ 40 ] 1020 20] 20|
Job Notasi Kasus A
Job1 |1 ;10] [1 4 ;40 |1 3 2 ;2] |1 45 ;50 [1 53 ;30|
Job2 |2 c10) [2 23 5300 [2 3 4 540 [2 4 5 ;50]
Job3 |3 ;40 |3 1 ;10 [3 3 2 ;20 [3 43 ;30][3 5 3 ;30
Joba |4 ;20 [4 2 5 ;50 [4 3 5 ;50|
Jobs |5 ;40] [ 5 1 ;100 [5 3 2 ;20 [5 4 2 ;2[5 5 220
Gambar 6.1
Notasi Kasus A
L6.2.2 Kasus B

Tabel 6.5
Matriks Routing Proses Kasus B
Job Operasi
1 2 3 4 5
1 7 4 2 3
2 1 3 6
3 a1 ]2]s5]3]
4 2 5 5
5 4 1 6
6 2 7
Tabel 6.6
Matriks Waktu Proses Kasus B
Job Operasi
1 2 3 4 5
1 70 | 40 | 20 | 50 | 30
2 10 | 30 | 60
3 |40 ] 10]20]50] 30|
4 20 | 50 | 50
5 40 | 10 | 60
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| 6 [20] 70 |

Job Notasi Kasus B

Job1 L1 1 7 570 [1 2 4 ;40 J1 3 2 520 [1 4 5 ;50 1 5 3 ; 30]
Job2 2 1 1 0] [2 2 3 130 [2 3 6 ; 60]

Job3  [3 1 4 ;40] [3 2 1 ;100 |3 3 2 ;20 [3 4 5 ;503 5 3 ;30
Joba |4 1 2 520 [4 2 5 ;50 [4 3 5 ;50|

Jobs |5 1 4 ;40] [5 2 1 ;10 [5 3 6 ; 60]

Jobe |6 1 2 ;20 [6 2 7 ;70

Gambar 6.2

Notasi Kasus B

L6.2.3 Kasus C

Tabel 6.7

Matriks Routing Proses Kasus C

Job Operasi
1 2 3 4 5 6

1 1 4 3 1

2 1 2 3 4 4

3 4 2 1 2 3

4 3 3 3 2 1

5 1 2 1 2 3

6 2 1

Tabel 6.8

Matriks Waktu Proses Kasus C

ob Operasi
1 2 3 4 5 6

1 10 | 25 | 30 | 10

2 10 | 15 | 30 | 25 | 25

3 25 | 15 | 10 | 15 | 30

4 30 | 30 | 30 | 15 10 25
5 10 | 15 | 10 | 15 | 30 25
6 15 10
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Job Notasi Kasus C
Jobl  [1 11 510] |1 2 4 ;525 [1 3 ;30 |1 4 1 ;10|
Job2 |2 1 1 s1of [2 2 2 ;5] [2 3 530 [2 4 4 ;25 [2 5 4 ;025
Job3 |3 1 4 ;25] |3 2 2 ;15 |3 1 ;100 [3 4 2515/ [3 5 3 ; 30]
Joba |4 1 3 ;30| |4 23 ;30 |4 33 ;3[4 42 ;1545 1 ;10 [4 6 4 ;25
Jobs |5 11 ;100 |5 2 2 ;15 |5 1 ;10 [5 4 2515/ [5 5 3 ;30 [5 6 4 ;25
Job6 6 1 2 ;15| |6 2 1 ; 10]
Gambar 6.3
Notasi Kasus C
L6.2.4 Kasus D

Tabel 6.9

Matriks Routing Proses Kasus D
Job Operasi

1]|2]3]4]5]6
1 1 6 6 5
212375 4]
3 1 2 6
4 7 7 2
5 4 6 5
6 1 4
7 2 1
8 1 5 2

Tabel 6.10

Matriks Waktu Proses Kasus D
Job Operasi

1] 2]3]4]5] s
1 10 | 50 | 50 | 60
2 [ 10]15]30 45|60 25 |
3 10 | 15 | 50
4 45 | 45 | 15
5 25 | 50 | 60
6 10 | 25
7 15 | 10
8 10 | 60 | 15
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Job Notasi Kasus D
Jobt [ 1 1 s10f [1 2 6 5s0] [1 3 6 550 [1 4 5 ;60
Job2 |2 1 1 ol [2 2 2 s usf 233 530 [2 4 7 545 [2 5 5 560 [2 6 4 ;025
Job3  [3 1 1 510l [3 2 2 515] [3 3 6 ;5 50]
Joba 4 1 7 ;5] [4 27 ;45| [4 3 2 5]
Jobs  [5 1 4 ;25] [5 2 6 ;50 [5 3 5 60]
Jobe |6 1 1 ;10| [6 2 4 ;25|
b7 [7 12 | {7 2 15
b8 [ 1 1 0] |8 25 s 60| |83 2 ;s
Gambar 6.4
Notasi Kasus D
L6.2.5 Kasus E
Tabel 6.11
Matriks Routing Proses Kasus E
Job Operasi
1 2 3 4 5 6 7 8
1 1 4 7 5 5 6 6
2 1 2 7 6 5 4 3
3 1 2 4 2 1 4 4 4
4 5 6 7 1 3
5 4 3 5
6 |1 [3]als[1]7]
Tabel 6.12
Matriks Waktu Proses Kasus E
Job Operasi
1 2 3 4 5 6 7 8
1 10 | 25 | 45 | 60 | 60 50 50 60
2 10 | 15 | 45 | 50 | 60 25 30
3 10 15 | 25 15 10 25 25 25
4 60 | 50 | 45 | 10 | 30
5 25 | 30 | 60
6 [ 10[30]25]60][10] 45 |
Job Notasi Kasus E
Jobl  [1 1 1 ;0] [1 24 s2s] [1 37 54s][1 45 560 [1 55 60 [1 6 6 ;50 [1 7 6 ;50 [1 835 ; 60]
b2 [2 1 1 ;0] [2 225 us] [23 7 54s] [24 6 550] [25 5 s60] [2 6 4 ;25] [2 7 3 30]
Job3  [3 1 1 0] [3 2 2 515 [3 3 4 ;5] [3 4 2515 [3 5 1 0] [3 6 4 ;25][3 7 4 5 25][3 8 4 ; 25
Job4  [4 1 5 ;60] [4 2 6 ;50 [4 3 7 ;45] [4 4 1 ;10] [4 53 :30]
Jobs  [5 1 4 ;25| [5 2 3530 [5 3 5 ;60]
Job6  [6 1 1 ;10] [6 2 3 ;30| [6 3 4 ;25][6 4 5 :60] [6 5 1 ;10 [6 6 7 ;4]

Gambar 6.5
Notasi Kasus E
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L6.3 Uji Parameter Cooling Rate (CR)
L6.3.1 Kasus A

Tabel 6.13
Makespan yang dihasilkan Pengujian Parameter CR pada Kasus A
TO Tmin Nmax CR Makespan
Run1 Run 2 Run 3 Rata-rata
100 30 3 0.3 220 230 230 226.667
100 30 3 0.4 220 230 220 223.333
100 30 3 0.5 220 220 230 223.333
100 30 3 0.6 220 220 230 223.333
100 30 3 0.7 220 220 220 220
100 30 3 0.8 220 220 220 220
100 30 3 0.9 220 220 220 220
100 30 3 0.99 220 220 220 220
Tabel 6.14
Persentase Pencapaian Makespan Terkecil Pengujian Parameter CR pada Kasus A
CR % Mendapat Makespan
Terkecil
0.3 3333 %
0.4 66.67 %
0.5 66.67 %
0.6 66.67 %
0.7 100.00 %
0.8 100.00 %
0.9 100.00 %
0.99 100.00 %
Rata- 7917 %
rata
L6.3.2 Kasus B
Tabel 6.15
Makespan yang dihasilkan Kasus B
TO Tmin Nmax CR Makespan
Run1 Run 2 Run 3 Rata-rata
100 30 3 0.3 250 250 250 250
100 30 3 0.4 250 230 230 236.667
100 30 3 0.5 230 250 230 236.667
100 30 3 0.6 250 250 230 243.333
100 30 3 0.7 230 250 250 243.333
100 30 3 0.8 230 250 230 236.667
100 30 3 0.9 250 230 230 236.667
100 30 3 0.99 230 230 230 230
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Tabel 6.16
Persentase Pencapaian Makespan Terkecil Kasus B
CR % Mendapat Makespan
Terkecil
0.3 0.00 %
0.4 66.67 %
0.5 66.67 %
0.6 3333 %
0.7 3333 %
0.8 66.67 %
0.9 66.67 %
0.99 100.00 %
Rata- 54.17 %
rata
L6.3.3 Kasus C
Tabel 6.17
Makespan yang dihasilkan Kasus C
TO Tmin Nmax CR Makespan
Run1 Run 2 Run 3 Rata-rata
100 30 3 0.3 235 235 255 241.67
100 30 3 0.4 255 255 255 255
100 30 3 0.5 235 255 255 248.33
100 30 3 0.6 255 235 255 248.33
100 30 3 0.7 235 235 235 235
100 30 3 0.8 225 255 235 238.33
100 30 3 0.9 235 255 225 238.33
100 30 3 0.99 210 210 210 210
Tabel 6.18
Persentase Pencapaian Makespan Terkecil Kasus C
CR % Mendapat
Makespan Terkecil
0.3 0.00 %
0.4 0.00 %
0.5 0.00 %
0.6 0.00 %
0.7 0.00 %
0.8 0.00 %
0.9 0.00 %
0.99 100.00 %
Rata-rata 1250 %

Universitas Kristen Maranatha



Lampiran 1 L1-166

L6.3.4 Kasus D
Tabel 6.19
Makespan yang dihasilkan Kasus D
TO Tmin Nmax CR Makespan
Run 1 Run 2 Run 3 Rata-rata
100 30 3 0.3 290 300 300 296.667
100 30 3 0.4 300 300 300 300
100 30 3 0.5 295 300 290 295
100 30 3 0.6 300 290 290 293.333
100 30 3 0.7 300 290 290 293.333
100 30 3 0.8 300 290 290 293.333
100 30 3 0.9 290 290 290 290
100 30 3 0.99 260 260 290 270
Tabel 6.20
Persentase Pencapaian Makespan Terkecil Kasus D
CR % Mendapat
Makespan Terkecil
0.3 0.00 %
0.4 0.00 %
0.5 0.00 %
0.6 0.00 %
0.7 0.00 %
0.8 0.00 %
0.9 0.00 %
0.99 66.67 %
Rata-rata 833 %
L6.3.5 Kasus E
Tabel 6.21
Makespan yang dihasilkan Kasus E
TO0 Tmin Nmax CR Makespan
Run1 Run 2 Run 3 Rata-rata
100 30 3 0.3 435 435 435 435
100 30 3 0.4 435 435 435 435
100 30 3 0.5 435 435 435 435
100 30 3 0.6 435 435 435 435
100 30 3 0.7 435 435 435 435
100 30 3 0.8 435 435 435 435
100 30 3 0.9 435 435 435 435
100 30 3 0.99 420 420 420 420
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Tabel 6.22
Persentase Pencapaian Makespan Terkecil Kasus E

% Mendapat

CR
Makespan Terkecil
0.3 0.00 %
0.4 0.00 %
0.5 0.00 %
0.6 0.00 %
0.7 0.00 %
0.8 0.00 %
0.9 0.00 %
0.99 100.00 %
Rata- 1250 %
rata

L6.3.6 Rangkuman Uji Parameter Cooling Rate (CR)

Tabel 6.23
Rangkuman Uji Parameter Cooling Rate (CR)
Kasus % Mendapat
Makespan Terkecil

A 79.17 %

B 5417 %

C 12.50 %

D 833 %

E 12.50 %
Rata- 3854 %
rata

L6.4 Uji Parameter Replikasi Maksimum (Nmax)
L6.4.1 Kasus A

Tabel 6.24

Nmax Terbesar yang dihasilkan pada Kasus A dengan CR=0,8

10 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run3 | Terbanyak
100 30 0.99 3 3 3 3 3
100 30 0.99 5 4 4 4 4
100 30 0.99 10 6 4 10 10
100 30 0.99 25 8 8 8 8
Terbanyak (Keseluruhan) 10
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Tabel 6.25
Nmax Terbesar yang dihasilkan pada Kasus A dengan CR=0,9

T0 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run 1 Run2 | Run3 | Terbanyak
100 30 0.9 3 4 3 3 4
100 30 0.9 5 3 3 3 3
100 30 0.9 10 4 3 4 4
100 30 0.9 25 3 3 3 3
Terbanyak (Keseluruhan) 4

Tabel 6.26
Nmax Terbesar yang dihasilkan pada Kasus A dengan CR=0,99

T0 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run3 | Terbanyak

100 30 0.8 3 3 3 4 4

100 30 0.8 5 3 3 3 3

100 30 0.8 10 3 4 3 4

100 30 0.8 25 3 3 3 3
Terbanyak (Keseluruhan) 4

L6.4.2 Kasus B

Tabel 6.27
Nmax Terbesar yang dihasilkan pada Kasus B dengan CR=0,8

T0 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run 3 | Terbanyak
100 30 0.99 3 4 4 4 4
100 30 0.99 5 4 4 4 4
100 30 0.99 10 13 3 4 13
100 30 0.99 25 10 4 4 10
Terbanyak (Keseluruhan) 13
Tabel 6.28
Nmax Terbesar yang dihasilkan pada Kasus B dengan CR=0,9
lah . .
10 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run 3 | Terbanyak
100 30 0.9 3 4 4 4 4
100 30 0.9 5 6 6 6 6
100 30 0.9 10 2 4 2 4
100 30 0.9 25 4 4 3 4
Terbanyak (Keseluruhan) 6
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Tabel 6.29
Nmax Terbesar yang dihasilkan pada Kasus B dengan CR=0,99

Jumlah Nmax yang dicapai
TO | Tmin | CR | Nmax | Run | Run | Run
Terbanyak
1 2 3
100 30 0.8 3 3 4 4 4
100 30 0.8 5 4 4 3 4
100 30 0.8 10 4 4 4 4
100 30 0.8 25 4 4 3 4
Terbanyak (Keseluruhan) 4

L6.4.3 Kasus C

Tabel 6.30
Nmax Terbesar yang dihasilkan pada Kasus C dengan CR=0,8
lah . .
10 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run3 | Terbanyak
100 30 | 099 3 9 11 8 11
100 30 | 099 5 6 14 7 14
100 30 | 099 10 9 11 9 11
100 30 | 099 25 14 10 13 14
Terbanyak (Keseluruhan) 14
Tabel 6.31
Nmax Terbesar yang dihasilkan pada Kasus C dengan CR=0,9
lah . .
10 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run3 | Terbanyak
100 30 0.9 3 5 5 5 5
100 30 0.9 5 12 5 7 12
100 30 0.9 10 13 28 9 28
100 30 0.9 25 5 5 10 10
Terbanyak (Keseluruhan) 28
Tabel 6.32
Nmax Terbesar yang dihasilkan pada Kasus C dengan CR=0,99
Jumlah Nmax yang dicapai
TO0 | Tmin | CR | Nmax | Run | Run | Run
Terbanyak
1 2 3
100 30 0.8 3 12 7 12 12
100 30 0.8 5 7 10 5 10
100 30 0.8 10 5 5 12 12
100 30 0.8 25 6 10 7 10
Terbanyak (Keseluruhan) 12
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L6.4.4 Kasus D

Tabel 7.33

Nmax Terbesar yang dihasilkan pada Kasus D dengan CR=0,8

T0 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run 3 | Terbanyak

100 30 0.99 3 10 7 8 10

100 30 0.99 5 7 12 7 12

100 30 0.99 10 10 8 10 10

100 30 0.99 25 7 9 10 10

Terbanyak (Keseluruhan) 12

Tabel 6.34
Nmax Terbesar yang dihasilkan pada Kasus D dengan CR=0,9

T0 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run3 | Terbanyak
100 30 0.9 3 7 7 7 7
100 30 0.9 5 7 6 7 7
100 30 0.9 10 7 10 7 10
100 30 0.9 25 7 7 8 8
Terbanyak (Keseluruhan) 10

Tabel 6.35
Nmax Terbesar yang dihasilkan pada Kasus D dengan CR=0,99

Jumlah Nmax yang dicapai

TO | Tmin | CR | Nmax
Run1 | Run2 | Run3 | Terbanyak
100 30 0.9 3 8 7 8 8
100 30 0.9 5 6 6 6 6
100 30 0.9 10 10 6 6 10
100 30 0.9 25 7 6 6 7
Terbanyak (Keseluruhan) 10

L6.4.5 Kasus E

Tabel 6.36
Nmax Terbesar yang dihasilkan pada Kasus E dengan CR=0,8

10 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run3 | Terbanyak
100 30 0.99 3 16 16 16 16
100 30 0.99 11 15 15 15
100 30 0.99 10 11 14 10 14
100 30 0.99 25 10 9 9 10
Terbanyak (Keseluruhan) 16
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Tabel 6.37
Nmax Terbesar yang dihasilkan pada Kasus E dengan CR=0,9

T0 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run3 | Terbanyak

100 30 0.9 3 15 15 14 15

100 30 0.9 5 16 15 16 16

100 30 0.9 10 14 14 16 16

100 30 0.9 25 15 12 12 15
Terbanyak (Keseluruhan) 16

Tabel 6.38

Nmax Terbesar yang dihasilkan pada Kasus E dengan CR=0,99

T0 | Tmin | CR | Nmax Jumlah Nmax yang dicapai
Run1 | Run2 | Run3 | Terbanyak
100 30 0.8 3 15 15 15 15
100 30 0.8 5 16 16 16 16
100 30 0.8 10 16 15 15 16
100 30 0.8 25 16 16 15 16
Terbanyak (Keseluruhan) 16

L6.4.6 Rangkuman Uji Parameter Replikasi Maksimum (Nmax)
Tabel 6.39
Rangkuman Uji Parameter Replikasi Maksimum (Nmax)

Kasus Nmax yang dicapai
CR=0.8 | CR=0.9 | CR=0.99
A 4 4 10
B 4 6 13
C 12 28 14
D 10 10 12
E 16 16 16
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