GAS
. 2537)
(Montgomery,D.C., 1997)
GAS
3
1
2
3.
6.
6.1.1
GAs
GAs

GAS

GAS

30

GAS

Experimental

(

Design

15
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6.1
11 n 10 7
22 31 100 12
32 54 100 15

100

6.1.2

(Objective Value)
Workload Variance
Workload Variance

Objective Function
Workload Variance
Workload Variance

' Workload Variance
GAS

(2541), , «( - )
2 (1982) AIT Thesis No. IE-82-6



6.1.3

2)

GAS

(Population Size)

10 20

2030

20 30

20 40

30

3l
40

39
40

54
60

Local Optimum

10

10

10



rm

Pilot Run
11

Workload Variance

1,000

313 54

Pilot Run
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501l
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=) ! 200 )« )«i@ﬁﬂ:{i «t> >0 a0 wo  500C
6.1 PilotRun 1 1

42

300

i e, ]
6.2 Pilot Run 3l

2 311
1618 35.33

71

5,000

6.1-6.4
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O Ol B O N -

(Selection Method)
Tournament Selection

(Crossover Method)
6

MOX

pmx With Repair Method

OX with Repair Method

cX with Repair Method
Position-Based with Repair Method
Order-Based with Repair Method

(Mutation Method)

(Crossover Probability: Pt)

0-1.00
GAs  (De Jong’s,1975)

0.7 08 09 10

73
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7) 1 (Mutation Probability: Pm)

0-1.00
GAs
(De Jong’s,1975) GAS
ALB Mutation Mutation Operator
ALB
0.1-0.4
4 01 02 03 0.4
6.14
1
(Interaction)
(Interaction)
(Montgomery,1997)
Response 10
0.7
10 - 0.7
2 10
0.7
0.7 10
1) 1¢ Level Interaction 2
- 1L
2) 2rd Level Interaction 3

|_ *Pc*Pm
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3) 3d Level Interaction

3
(Montgomery, DC., 1997)

6.2

( Treatment Combination)
Workload Variance 2
2
Workload Variance

Full Factorial Design
4

Treatment Combination 1 Workload Variance

4 6.2
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( )
1 n 10 15 20
1 39 20 30 40

° 1 39 20 30 40
1 54 20 40 60
1) Modified One-point Crossover
2) PMX with Repair Method
3) OX with Repair Method

° 4) CX with Repair Meyhod
5) Position-Based with Repair Method
6) Order-Based with Repair Method
1) Pcoz
2) Pcos

4
3) Pcoo
2 PC1o
1) PmOA
2) Pmoz2

4
3) Pmos
4) Pm o4

MOX PMX cx OX PBX 0BX 16

4

(Replication) 2

il
300
kil
500
39
500
54
1000

Treatment Combination = 3x6x4x4 =288
288x2=576



Workload Variance

M
6.3
4
3
L Workload Variance
Workload Variance
(
)
2
2
3 Workload Variance
1 2
2 ( Montagomery.D.C)
1) ANOVA
0.05 JMP
2) Duncan's Multiple Range Test

005 |
1)



.3.1

11

6.3.1.1 Workload Variance

1)

63

Effect Test

Source

PoDulation Size

Crosstvpe

Pc

Pm

Population Size'Crosstype
Population Size'Pc

Population Size'Pm
Crosstvpe'Pc

Crosstype’Pm

Pc'Pm

Population Size'Crosstype’ Pc
Population Size' Crosstvoe'Pm
Population Size'Pc¢’'Pm
Crosstype'Pc'Pm

Population Size*Crosstvoe*Pc*Pm

0=0.05
Population*/?

6.3.1.2

6.3

78

WP Ve

F Ratio
7 1552
3.3274
15951
73132
32499
16168
6 9613
15470
32719
16499
15143
32138
16623
15730
15332

Prob>
0.0009
0.0061
0 1907
<0001
0.0005
0 1422
<,0001
00881
<0001
0 1009
00458
<0001
0 0455
00154
00044

Interaction ~ Population*Crossover type,

ANOVA
JMP
NDar DF  Sumnf ares

2 2 0.01929480

5 5 002243170

3 3 000645209

3 3 0.02958117

10 10 004381810

6 6 001307989

6 8 005631572

15 15 003128667

15 15 006617242

9 9 002002115

30 30 0.06125214

30 30 012999397

18 18 004034210

45 45 009544179

90 90 018605230

Workload Variance
Crossover type* Pm
Duncan’s Multiple Range Test
10
3 Wy
Pm 0.1 VIT



ANOVA

15, 20
12456
Pc
Pm 02 03 04
1) ANOVA
JMP 6.4

Effect Test

Source Npar DF  Sum of Sauares F Ratio Prob>
PoDulation Size 1 1 3367.504 5.1687 0.0248
Crosstype 4 4 10911.692 41871 0.0033
Pc 3 3 3828 612 1.9588 01238
| Pm 2 2 1260.758 0.9676 0.3830
I'Population Size' Crosstvpe 4 4 4517 892 17336 0.1470
| Population Size'P¢ 3 3 229 946 0.1176 0.9496
Population Size'Pm 2 2 579.308 0.4446 06421
: Crosstvoe'Pc 12 12 3038.075 0.3886 0.9654
Crosstvoe'Pm 8 8 6787.033 1.3022 02488
Pc'Pm 6 6 292 775 0.0749 09983
Pooulation Size'Crosstvoe'Pc 12 12 6665.075 0.8525 0.5967
Pooulation Size'Crosstvoe’ Pm 8 8 7455,733 1.4305 0.1906
Population Size*Pc*Pm 6 6 3608.092 0.9230 0.4810
Crosstype'Pc'Pm 24 24 16653.600 1.0651 0.3935
Pooulation Size' Crosstvoe'P¢'Pm 24 24 12634.700 0.8080 07206

Workload Variance
06=0.05  Population Size Crossover Type

2) Duncan’ Multiple Range Test

Duncan 20
15



6.3.1.3

6.3.2.1 Workload Variance

) ANOVA

65 ADGA

Fffpr.t Tocst

I Snnrr.p
nnnnlatinn Ri7P
r.mssDVPf tvnp
Pc
Pm
nomilption Ri7e*r.mRRnver tvnp
population size'Pc
population size'Pm
crossover type'Pc
| crossover tvDe'Pm
Pc'Pm
Ipopulation size'crossover type'Pc
population size'crossover type'Pm
population size'Pc'Pm
: population size'crossover type'Pc'Pm
crossover tvDe'Pc'Pm

NDar

Workload Variance

Workload Variance

20
5
08 09
03
JMP
d

DF  Slim of SmiarpR
? ? 4 45167

5 5 1Rfifl 54
3 5 57 5RR4
3 5 45757 ?
' 1 1ftfi 57
fi fi 6 4fi57
fi fi fifi RB1
5 15 117 RO75
515 15ft 555fi
47 54
5 5 455 6114
5 5 165 TR75
i 1R 15 77 4
7fifi R15?
45 45 176 R75

JWP

F Ratio
5fi 27 fi
67 55

? 2474
277 61

555

20777

1 fi

15507

1« 67

R5fi1

? fi05ft

701t

155

15?

77

6.5

W

Prob

< 1

<0001
«

<0001

0.0004
55ft
0657
1715
0255
5651

55
1R57
47
245

80



Significant ~ Population Size  Crossover Type

Pm Interaction Population Size
Crossover Type Crossover Type ~ Pm
2) Duncan’t Multiple Range Test
Duncan Workload Variance
3 40

Workload Variance

Duncan 45
6 v 3
Pm 03  Pm 04 WV Pm
0.1 Pm02
. Interaction Population Size  Crossover Type
Population Size 40
Duncan Interaction Population Size
Crossover Type
V Crossover Type Population Size
40
Duncan Population Size 40
3 Wy
Wy
Interaction Crossover Type ~ Pm
1 Crossover Type fixed Pm
Duncan Pm
Wy 2 03 04 fixed Pm
Crossover Type 2
1 FixedPm 03
Crossover 3 WV

Crossover Type 3
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6.3.2.2

82

Fixed .. 04

fixed.. 03
fixed Crossover Type
Duncan Crossover
Y1y 3 45
fixed Crossover Type Pm 3
Fixed Crossover Type 4
Pm 4
Fixed Crossover Type 5
Pm 02 03 04 Pm 01
Wy
Fixed Crossover Type 6
Pm 02 03 04 Pm 0.1
Wy
Duncan's Multiple Range Test W
40
456
0.3 04
\V °
ANOVA
40
40

3 45 6
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Effect Test

Source
crosstype

Pc

Pm

crosstype*Pc
crosstype'Pm
Pc*Pm
crosstype*Pc*Pm

6.3.2.3

Variance
3

6.3.3.1

83

4 070809 10
2 0.3 04
6.6
I
Npar DF  Sum of Squares F Ratio Prob>F
2 2 671.86 0.0178 0.9824
3 3 58196.11 1.0259 0.3926
2 2 41081.86 1.0863 0.3483
6 6 46092.47 0.4063 0.8700
4 4 80695.72 1.0669 0.3871
6 6 74279.81 0.6547 0.6861
12 12 192124.61 0.8467 0.6044

Duncan’s Multiple Range Test
Duncan

Workload Variance

40

0.9
04

39

Workload Variance

Workload



1) ANOVA IMP
6.7

e/ ABGA D N\V

Effect Test

Source Npar DF  Sum of Squares F Ratio Prob>
population size 2 2 900.2744 16.5815 4 0001
crossover tvDe 5 5 1681.4599 12.3878 <0001
Pc 3 3 159.7628 1.9617 0.1199
Pm 3 3 5104.7692 62.6807 <0001
DODulation size'crossover tvoe 0 10 283.5496 1.0445 0.4060
population size'Pc 6 6 51.3650 0.3154 0.9288
population size'Pm 6 6 154.9464 0.9513 0.4587
crossover type'Pc 15 15 304.6051 0.7480 0.7344
crossover type'Pm 15 15 1355.0705 3.3217 <.0001
PcPm 9 9 262.9212 1.0761 0.3803
population size'crossover type'Pc 0 30 912.2682 1.1202 0.3096
population size'crossover tvpe'Pm 030 1286.3221 1.5795 0.0314
population size'P¢'Pm 18 18 566.3277 1.1590 0.2951
crossover type'Pc'Pm 45 45 1038.5964 0.8502 0.7406
population size'crossover type'Pc'Pm 0 90 2422.9155 0.9917 0.5075

Significant ~ Population Size  Crossover

Type Pm Interaction Crossover Type
Pm
2) Duncan’s Multiple Range Test
Duncan Workload Variance
30 40
20
Duncan 4
Y
Pm 0.3 Pm 04 W Pm
01 Pm 0.2

Interaction Crossover Type ~ Pm



Crossover Type 4 Vv

Duncan Interaction Crossover Type ~ Pm
w 1 Pm
I 4
Duncan 4
Pm Wy
Interaction
Crossover Type 4

Duncan’s Multiple Range Test

wv
39
30 40
4
03 04
6.3.3.2
1) ANOVA
4
4
2 30 40
' ' ' 4 07080910
2 0304

6.8
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6.8 ANOVA 39 JMP
([ ffect Test
Source Npar DF  Sum of Sauares F Ratio Prob>F
population size 1 1 1734453 0.8040 0.3832
IPc 3 3 122496.84 1.8927 0.1715
Pm 1 1 11514.03 0.5337 0.4756
population size*Pc*Pm 3 3 41888.34 0.6472 0.5960
ooDulation size'Pc 3 3 149988.09 2.3175 0.1144
population size*Pm 1 1 1845.28 0.0855 0.7737
Pc*Pm 3 3 2420.59 0.0374 0.9900
2) Duncan’s Multiple Range Test
Duncan
6.3.3.3 Workload Variance
) Workload
Variance
39
30
4
0.9
0.4
6.34 h
6.3.4.1 Workload Variance
1) ANOVA

JMP 6.10



6.9

Effect Test

Source
DOCUdion size
crossover tvDe
Pc

Pm

DODulation Size'crossover tvoe

population size'Pc
population sizePm
crossover type'Pc

crossover type'Pm
PcPm

population size'crossover type'Pc
population Size'crossover type’Pm

population size'Pc' Pm
crossover tvpe'PcPm

population Size'crossover type'PcPm

Type

ANOVA 54 JMP

Npar OF  Sumof Sauares F Ratio
2 2 7474943 51.0285

5 5 56292.361 153.7144

3 3 109512 0.4984

3 3 5600.344 254876

10 10 2042.810 2.7891

6 6 307.965 0.7008

6 6 810.108 1.8434

L 5 1372410 1.249

L 5 3213.698 29252

9 9 2314.447 35111
D 2673.216 1.2166
NN 4904.371 22320

8 18 1978.913 15010

45 45 3757.034 1.1399

0 %9 10300.103 1.5626

Significant
Pm Interaction

Population Size

Crossover Type  Crossover Type  Pm Pc  Pm

6.3.4.2

Duncans Multiple Range Test

87

Prob>
<0001
<0001
0.6837
<0001
0.0026
0.6492
0.0906
0.2344
0.0002
0.0004
0.2080
0.0004
0.0882
0.2608
0.0031

Crossover

Population Size

Duncan Workload Variance
3 60
Workload Variance
Duncan 4
'V
Pm 0.3 Pm 0.4 WV Pm
01  Pm0.2
Interaction Population Size  Crossover Type
Duncan Population Size 60
4 v
4

Population Size 60 Wy



6.3.4.3

Population Size 60 4

. Interaction

Crossover Type ~ Pm
Crossover Type 4 Wy
Duncan Interaction ~ Crossover Type
w Pm
4

Duncan 4

Pm W

. Interaction

w2

Interaction
Crossover Type 4

Pc  Pm
Duncan Pm
03 04 Fixed Pm
Pc

1 Fixed Pm 03

Pc WV

1 Fixed Pm 04

ANOVA

PcY\ W

Duncan’s Multiple Range Test
W B4
60

03 04

60

88

Pm



89

60
4
07080910
2 0304
6.10
6.10 ANOVA 54 JMP

pe ) P 154334.00 21843 01938

o ST 37171200 105219 00176

popm ¥ 72 34823400 49287 00542

Pm
0.05
2) Duncan’ Multiple Range Test
Duncan Pm03 04
Pm 04 Pm 0.3 Pm 0.4
6.3.4.3 Workload Variance
W
54
60
4
' ' t 09

04



6.4

11

31

39

54

3l

0.9

Pop_size

Cross_type

Pc
Pm

Pop_size

Cross_type

Pc
Pm

Pop_size

Cross_type

Pc
Pm

Pop_size

Cross_type

Pc
Pm

6.11

39 54
OX PBX  OBX

90

ANOVA
6.11

Duncan’s Multiple Range Test

6.11 GAs
15 20 20 20
12 45 6 5 5

0.8 0.9

0.2 0.3 0.4 0.2 0.3 0.4 0.3
40 40 40
4 5 6 4 5 6 4
0.9
0.3 0.4 0.3 0.4 0.4
30 40 30 40 30
4 4 4
0.9
0.3 0.4 0.3 0.4 0.4
60 60 60
4 4 4
0.9
0.3 0.4 0.4 0.4

20 30 30

40 60

03 04

GAS



91

6.5

GAS

GAs 4
n3a3np H
Full Factorial Design

2
576 Treatment Combination
ANOVA  Duncan’s Multiple Range Test
0.95
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