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ABSTRACT
To develop a genetic algorithm about job shop scheduling with alternative routing, we
are performed that genetic algorithm efficiency analysis of job shop scheduling with
alternative routing. First, we proposed genetic algorithm for job shop scheduling with
alternative routing. Second, we applied genetic algorithm to traditional benchmak
problem appraise a compatibility of genetic algorithm. Third, we compared with
dispatching rule and genetic algorithm result for problem Park[3].
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[Fig.1] Workflow of job shop with
alternative routing
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4.1.1 A% 32l job shop benchmark %A

AE3 <l job shop YBAZEA s #A
gduFe AL JMedE GotE] AH WA
1871¢] benchmark EAE tiAdoz A4
t}. o} A= Lawrenced LA21-3022 u}e}
W 1084, LAK-4002 Uehi: 584,
Adams, Balas and Zawack®] ABZ7-9% }e}
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<Table 1> YE}lF g},

# of # of jobs
machine 15 20

10 LA 21-25 | LA 26-30

15 LA 36-40 | ABZ 7,8,9

<Table 1> Structure of benchmark
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<Table 2>%¥ benchmark &Ad i3
Chambers7} A|Ag 53¢ ZHigg B 4
FoA AAE Fd dnyFY 48 ZIAE
e 9l
Chamberse 7719 Z3ujA3 74
e SPT-schedule the operation with the
shortest processing time
e [PT-schedule the operation with the
longest processing time
¢ LWKR-schedule the operation from
the job with the least work remaining
e MWEKR-schedule the operation from
the job with the most work remaining
e MWKR/SPT-as with MWKR, but use
SPT to break ties
e MOPNR-schedule the operation from
the job with the most
remaining
e RATIO-schedule the operation having
the largest ratio of work remaining in the
job to operation processing time
& AgEed 2AFE YA actived}
nondelay 2AEE HE3 1471 AFH FA
X9 g F3td o|RAE 2V|HE AL}
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o AgL FHAYE AT FHAoH, BEL
AHAGE 9T FHAd THAAYE AT
FARE BE THA A EAEE F Y3
TS dAAYE 48 fAAE 2 F9d
324 FAED FAQA™E AR
S AEsta E9¥el @ARE AE fAAY
BE #zAAd d& o9& dAAE AT
2Rgse Min Z= fx)z2d 2 AA=
E¥E 2AFNAY AULEAZE AU
o AEdEyS SHAEREE AL S 1
I fFH dudFE 4937 9% M1 g
HE ALFEAAY AdSFe 1004, AA
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A E44 benchmark® A7} glexzz ut
X g[3]e] A A8 o)A <Table 3>¢ 2T 87,
2AA 39 #&AL EAE AR ¥z,
H & £Ae @iyt X gAFAHE nd
Bg-017] Wi nE¥ F e LY F&

AAqXE HHHE LRen, LA21, LA2Y,
LA29, LA38, ABZ8, ABZ9 FEIN AR 277 2A w—ﬂl&ziL
Problem LA21 | LA22 | LA23 | LA24 | LA25 | LA26 | LA27 | LA28 | LA29
Tabu 11-14 | 1053 | 932 | 1032 | 946 | 988 [ 1218 | 1250 | 1225 | 1219
Search 12-15 | 1050 | 935 | 1032 | 946 | 993 | 1218 | 1256 | 1238 | 1194
Genetic Algorithm 1050 | 935 | 1032 | 946 | 988 | 1218 | 1250 | 1238 | 1194
Best known
) 1053 | 927 | 1032 | 935 | 977 | 1218 | 1269 | 1216 | 1195
or Optimum
Problem LA30 | LA36 | LA37 | LA38 | LA39 | LA40 | ABZ7 | ABZ8 | ABZ9
Tabu 11-14 | 1355 | 1278 | 1418 | 1211 | 1273 | 1239 | 674 | 685 | 693
Search 12-15 | 1355 | 1291 | 1423 [ 1227 | 1251 | 1228 | 681 | 682 | 698
Genetic Algorithm 1355 | 1278 | 1418 | 1211 | 1251 | 1239 | 674 | 682 | 693
Best known
) 1355 | 1268 | 1397 | 1217 | 1233 | 1222 | 668 | 687 | 707
or Optimum

<Table 2> Result for b enchmark problems
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e SPT-schedule the operation with the
shortest processing time

¢ LWKR-schedule the operation

the job with the least work remaining

¢ MWKR-schedule the operation from

e |

from
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JNAE &9stE A 224 Routing) B A E
37 AR TE S &t dFAYE &
Y3} Scheduling SANAE 37HA] 2GHlA
THE AL 2L Pl HAHE A
AT dg Al T $+HE v
2EI, o] =FAA AAT FRYLHEFS
g3 A wustd gAIHE
job shop 9A A ¥

Y8 A% HALTIZY Bee BN
ax B, 4ALRAFY 498 A 47}
A AEHE ANFRAAY Adss

A, MM A7]E  300,00074, _u.z]-E}
0.1, E9Wolg&E & T &,

G = (100, 300000, 0.1, 0.1) oIt

Ad AFE <Table 4> e ok A
EdolR A¥dd JPAFTAHE 1yd job
shop AAGEANAN AL FFulAF
He NAEZY AJQuATFE BHoe dAA
Y g AP AT gES Yvie A}
Ae & F Ut fALnYgEy +£38 A
uh2] & o] xﬂf\lv} gz Fo 3 dxd 330

Bo o £ e dAe=2E © a0
s %lt}.
PART Job | D11 | JIH2 | JIAI8
1 15 30 20
A 2 25 20 50
3 30 150 15
1 20 70 60
2 40 210 20
B 3 80 60 25
4 165 25 40
1 60 45 50
2 120 35 20
C 3 80 120 260
4 30 150 80
5 50 60 100

IZHE S Q8 FHLNCE &8 24 819
1 30 65 20
D 2 60 175 20
1 30 40 20
E 2 50 90 40
3 30 70 60
1 25 25 95
F 2 90 30 60
3 40 50 15
1 30 40 40
@ 2 50 15 20
1 85 80 40
2 20 50 110
H 3 20 30 15
4 120 40 80

<Table 3> The Problem of Park

Simulation

AU A 2 = =+ HY Park | G.A
Routing| Sched- | &R =
D.R |uling D.R| as
SPT 348
SPT LWKR 591
MWKR 406
SPT 348

LWKR | LWKR 671 330 | 254
MWKR 466
SPT 348
MWKR | LWKR 671
MWKR 466

<Table 4> The Result of Table 3
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F AH&3tn 1= job shop FES] A
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