1.

2.

BAB 6
KESIMPULAN DAN SARAN

Kesimpulan

Pauda pencelitian ini menghasilkan kesimpulan bahwa
nilai parameter p yang paling baik untuk kasus I (5
mesin - 20 jok), kasus II (10 mesin - 50 job), dan

kasus III (10 mesin - 100 job) yaitu 0,75.

Saran Pengembangan

Saran yang dapat diberikan untuk mengembangkan

penelitian ini adalah sebagai berikul

. Algoritma Ant Colony perlu dicoba untuk jumlah mesin

dan job yang lebih besar, untuk mengetahui apakah
algoritma ini memiliki performansi yang mendekati

optimum pada ukuran mesin dan job yang besar.

. Memodifikasi prosedur penentuan sequence yang lain

pada algoritma Ant Colony, mungkin dapat memperbaiki

makespan yang didapat.
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Lampiran 1. Listing Program Quick Basic 4.5.

DECLARE SUB tb ()
DECLARE SUB best ()
DECLARE SUB makesp ()
DECTARE SUB dat ()
DECLARE SUB ba ()

DIM u(100) s GIMCLE

DIM SHARED 1 AS SINGIK

DIM SHARED mesin AS INTEGER

DIM hasil(100) AS SINGLE

DIM SHARED x AS INTEGER

DIM SHARED d AS INTEGER

DIM SHARED job AS INTEGER

DIM SHARED zbest AS SINGLE

DIM SHARED t (50, 50) AS SINGLE
RANDOMIZE TIMER

DIM SHARED a (b0, b0) AS SINGLE

DIM SHARED s (50, 50) AS SINGLE

DTM SITARTD makezspan (100) AS SINGLE
DIM taojum(100, 100) AS SINGLE

DIM SHARED 7} AS 'INTEGER

DIM SHARED 1 AS INTEGER

DIM SHARED k AS INTEGER

DIM SHARED tsem (100, 100) AS SINGLE
DIM SHARED tbest (100, 100) AS SINGLE
DIM tao (100, 100) AS SINGLE

DIM SHARED j(100) AS INTEGER

DIM SHARED jbest (100) AS INTEGER
DIM SHARED jsem(100) AS INTEGER
DIM tjum(50, 50) AS SINGLE

DIM p (50, 50) AS SINGLE

DIM pa AS SINGLE

DIM dev(20) AS SINGLE

CLS
'PRINT " PROGRAM ANT COLONY UNTUK SISTEM PRODUKSI FLOWSHOP"
awal = TIMER

pa = .75
mesin = 5
job = 20

FOR i = 1 TO mesin
FOR § = 1 TO job
READ t (i, j)
NEXT 7
NEXT i

DATA 61,86,16,42,14,92,67,77,46,41,78,3,72,95,53,59,34,66,42,63

DATA 27,92,8,65,34,6,42,39,2,7,85,32,14,74,59,95,48,37,59,4
DATA 42,93,32,30,16,95,58,12,95,21,74,38,4,31,62,39,97,57,9,54
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DATA 13,47,6,70,19,97,41,1,57,60,62,14,50,76,12,89,37,35,91,65
DATA 55,48,56,84,22,51,43,50,62,61,10,87,99,40,91,64,62,53,33,16

FOR 1 = 1 TO mesin
FOR j = 1 TO job

' PRINT t (i, 7J);
NEXT 3
PRINT

NEXT i

NEXT i

FOR 7 = 1 TO job
FOR k = 1 TO job
IF t(1, j) < t(1, k) THEN
SWAP t (1, 3j), t(l, k)
SWAP j(J), 3(k)
FOR x = 2 TO mesin
SWAP t(x, j), t(x, k)

NEXT x
END IF
NEXT k
NEXT 7
PRINT
a(l, 1) =0
FOR i = 2 TO job
a(l, i) = a(1l, i1 - 1) + t(1, 1 - 1)
s{(1, 1 - 1) = a(l, i)
NEXT i
FOR i1 = 2 TO mesin
a(i, 1) = s(i - 1, 1)
FOR § = 2 TO job
a(i, j) = a(i, 3 - 1) + t(i, j - 1)
s(i, 3 - 1) = a(i, 3)

waktu = a(i - 1, J) + t(i - 1, 3j)
IF waktu > s(i, j - 1) THEN

a(i, j) = waktu
ELSE
a(i, j) = s(i, 3 - 1)
END IF
NEXT 7

NEXT 1

makespa = a(mesin, job) + t(mesin, job)
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zbest = makespa

tacmax = 1 / ({1 - pa) * zbest)
taomin = taomax / 5

FOR i = 1 TO job
FOR k = 1 TO job
c = ABS(k - 1 + 1)
I ¢ <= joh /- 4 THEN

tao(j(k), i) = 1 / zbest
ELSEIF c > job / 4 AND ¢ <= job / 2 THEN
tao(j(k), 1) =1 / (2 * zbest)
ELSE
tao(j(k), i) =1 / (4 * zbest)
END IF
NEXT k
MEXT 1
DO
i =%l
DO
u(i) = RND

IF u{i) <= (job - 4) / job THEN
FOR s = 1 TO job
FOR x = 1 TO job
taojum(s, x) = 0
NEXT x
NEXT s

FOR 1 =1 TO i + 3
FORm =1+ 1 TO i + 4
IF taojum(j (1), 1) < taojum(j(m), i) THEN
SWAP 3 (1), j(m)
FOR v = 1 TO mesin
SWAP t{v, 1), t(v, m)
NEXT v
END IF
NEX'T m
NEXT 1

ELSE
FOR 1 =1 TO i + 4
FOR k = 1 TO i
taojum(j (1), k) = taojum(j(1), k - 1) +
tao(j (1), k)
NEXT k

NEXT 1

tjum = 0
FOR k = 1 TO i + 4
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FOR i

NEXT

FOR i

NEXT

FOR 1

tjum = tjum + taojum(j (k),

NEXT k

FOR k = 1 TO 1 + 4
(

p{j(k), 1) = taojum{j (k)
NEXT k
rn = RND

FOR k = 1i TO i + 4
dev (k) = ABS(rn - p(j (k)
NEXT k

min = dev{i)
ni = 1

FOR k =1 + 1 TO i + 4
IF dev(k) ~ min < 0 THEN
min = dev (k)

ni = k
END IF
NEXT k
sel = ni - 1
END IF

i=1+1
LOOP WHILE job — i >= 4

=1 TO job
jsem(i) = j(i)
i

= 1 TO mesin
FOR j = 1 TO job
tsem(i, j) = t(i, J)
NEXT j
i
= 1 TO job
FOR k = 1 TO job
IF k <> i THEN
IF k-1 =1
SWAP j(k), J(i)
FOR 1 = 1 TO mesin
SWAP t(l, k), t(l,
NEXT 1

ELSEIF i > k THEN

15

I

I

OR i - k = 1 THEN

i)

i)

i)

i))

/ tjum



j(k) = 3 (1)
FOR 1 = 1 TO mesin
NEXT 1

FOR g =k + 1 TO i
j(g) = jsem(g - 1)

FOR 1 = 1 TO mesin
t(l, g) = tsem(l, g - 1)
NEXT 1
NEXT g

ELSEIF i < k THEN
jk) = 3(1)

FOR 1 = 1 TO mesin
t(l, k) = t(1, 1)
NEXT 1
END IF
END IF
NEXT k
NEXT i
FOR 1 = 1 TO job

FOR x = 1 TO job
IF 1 = x THEN

tao(3 (1), %) = pa * tao(j(l), x) + (1 / zbest)
ELSE
tao(j (1), x) = pa * tao(Jj(l), x)
END IF
NEXT x
NEXT 1
taomax = 1 / ((1 - pa) * zbest)

taomin = taomax / 5

FOR i = 1 TO job
FOR § = 1 TO job
IF tao(i, Jj) > taomax THEN

tao (i, j) = taomax
ELSEIF tao(i, j) < taomin THEN
tao(i, 3j) = taomin
END IF
NEXT I
NEXT 1
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hasil{y) = zbest

IF hasil(y) = hasil{(y - 1) THEN

f=f+1
ELSE

f =0
END IF

akhir = TIMER
LOOP UNTIL f = 2 OR y = job

PRINT
FOR v = 1 TO y
PRINT "hasil"; v; " :"; hasil(v)
NEXT v
FOR 1 = 1 TO job
PRINT 7 (i);
NEXT A
PRINT
PRINT "nilai y :"; vy
PRINT " nilai f:"; f
PRINT " waktu komputasi :"; akhir - awal
PRINT "makespan terbaik: "; zbest
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Lampiran 2.

PROGRAM ANT

61
53
27
95
42
62
13
89
55
91

8
59
9
48
9
39
4
37
4
64

6

2

3

7

8

dengan

3
12
32
39
38
In
14
90
87
99

14
17
3
85
1
74
1
1
2
50

4
6
9

6
2

Contoh Output Program untuk Kasus I

COLONY UNTUK SISTEM PRODUKSI FLOWSHOP

16 42
34 66
8 65
37 59
32 30
97 57
6 70
35 91
56 84
62 53
metode
16 34
78 86
8 48
92 6
329
93 95
6 . 37
2 47
56 62
10 48

1
42
34
4

1
9
19
69

2
33

SPT
41
92
7

74

2
31
60

97

6
51

makespan pertama

makespan pertama

1413

tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao

(
(
(
(
(
(
(
(
(
(
(
(
(

12

4 92 67 77 46 41 78 3 72 95
63
6 42 39 2 7 85 32 14 74 59
6 95 58 12 95 21 74 38 4 31
54
97 41 1 57 60 62 14 90 76 12
2 51 43 50 62 61 10 87 99 40
16
42 42 406 53 59 61 63 66 67
95
65 59 2 LY Y5 27 4 31 42 14
1 30 9 85 62 39 42 S5/uEa it /
70 91 57 12 89 13 69 35 41
76
1 84 33 62 91 64 55 16 53 43
40
1413
1413

7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
1.769285E-04
1.769285E-04
1.769285E-04
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tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
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tao
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tao
tao
tao
tao
tao
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tao
tao
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tao
tao
tao
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tao
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13, 3 )

1

1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
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1.769285E-04
1.769285E-04
1.769285E-04
1.769285E-04
7.077141E-04
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3.53857E-04
3.53857E-04
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7.077141E-04
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7.077141E-04
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7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-041
7.077141F-04
7.077141E-04
7.077141E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
1.769285E-04
1.769285F-01
1.769285E-04
1.769285E~-04
1.769285E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
3.53857E-04
3.53857E-04
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3.53857E-04
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1.769285E-04
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7.077141E-04
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tao
tao
tao
tao
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3,8 )= 7T7.0//141E-04

17 , 8 ) = T.077141E-04
10 , 8 ) 7.077141E-04
4 , 8 ) = T.077141E-04
19, 8 ) = 7.077141E-04
9, 8 )= 7T.077141E-04
15, 8 ) = 7.077141E-04
16 , 8 ) = 7.077141E-04
1,8 )= 7.077141E-04
20 , 8 ) 7.077141E-04
18 , 8 ) = 3.53857E-04
7, 8 ) = 3.53857k-04
13 , 8 ) = 3.53857E-04
8 , 8 ) = 3.53857E-04
11 , 8 ) = 3.53857E-04
2,8 ) 1.769285E-04
N 8 ) 1.769285E-04
14 , 8 ) 1.769285E-04
12, 9 ) 7.077141E-04
5, 9 )= 17.077141E-04
3,9 )= 7.077141E-04
17, 9 ) 7.077141E-04
10 , 9 ) 7.077141E-04
4 , 9 )= T.077141E-04
19, 9 ) = 7.077141E-04
9, 9 ) = T7.077141E-04
15, 9 ) = 7.077141E-04
16 , 9 ) = 7.077141E-04
1, 9 )= 7T7.077141E-04
20, 9 ) = 7.077141E-04
18 , 9 ) 7.077141E-04
7, 9 ) = 3.53857E-04
13, 9 ) = 3.53857E-04
8, 9 ) = 3.53857E-04
11 , 9 ) = 3.53857E-04
2,9 ) 3.53857E-04
6, 9 )= 1.769285E-04
14 , 9 ) = 1.769285E-04
12 , 10 ) = 7.077141E-04
5, 10 ) = 7.077141E-04
3, 10 ) = 7.077141E-04
17 , 10 ) = 7.077141E-04
10 , 10 ) = 7.077141E-04
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5 ANk
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7.077141E-04
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7.077141E-04
7.077141E-04
7.077141E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857N-04
1.769285E-04
7.077141F-04
7.077141K-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
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15, 12
le , 12
1, 12
20 , 12
18 , 12
7T, 12
13, 12
8 , 12
11, 12
2, 12
6 , 12
14 , 12
12 Ky 12
A ANT
EL N
JF 1 3
iR, 13
4 , 13
LS, 1S
g L3
LS ggls
le , 13
1, 13
20 , 13
LG LS
7, 13
13, 13
8 , 13
11 , 13
2, 13
6 , 13
14 , 13
12 , 14
5, 14
3, 14
17 , 14
10 , 14
4 , 14
19 , 14
9, 14
15 , 14
le , 14
1, 14

7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
3.53857E-04
3.53857E-04
3.53857E-04
3.53857E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-041
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
3.53857E-04
3.53857E-04
3.53857E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04

84



tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao
tao

20 , 14
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7, 14
13 , 14
8 , 14
11 , 14
2, 14
6 , 14
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12 , 15
5 , 15
3, 15
17 Fmy |5
IO #1L5
4 , 15
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Tagin LS
20, I8S
18 , 15
7, 15
13 , 15
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11 , 15
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12 , 16
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7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
7.077141E-04
3.53857E-04
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7.077141E-04
7.077141E-04
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