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An Efficient Heuristic Technique for Job Shop Scheduling with Due Dates

Sang Yun Bae*- Yeo Keun Kim*

Abstract

This paper presents an efficient heuristic technique for minimizing the objectives related to tardi-
ness such as total tardiness, maximum tardiness and root mean square of tardiness in the job shop
scheduling. The heuristic technique iteratively improves an active schedule through exploring the
schedule’s neighborhood, using operation move methods. The move operation is defined on an active
chain of tardy jobs in the active schedule. To find the move operations which have a high prob-
ability of reducing tardiness, we develop move methods by exploiting the properties of active chains.
Our technique is compared with the two existing heuristic techniques, that is, MEHA({(Modified
Exchange Heuristic Algorithm) and GSP(Global Scheduling Procedure) under the various
environments with the three levels of due date tightness and several sized problems. The experimen-
tal results show that the proposed technique outperforms the two existing techniques in terms of

solution quality and computation time.
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MOD 490 769 1344 1138 2176 4210 1850 4690 8499
CEXSPT 607 1448 2644 1150 2671 5308 1860 4653 8604
HYBRID 487 770 1260 1182 2220 3776 1924  4447* 8010
CR+SPT 462¢ 470 718 1135*  2066*  3594* 1847 4719 8578
S/RPT+SPT 607 1448 2624 1150 2671 5289 1860 4653 8609
MEHA 344 382 657 944 1766 3222 1690 4011 7374
GSP 406 440 762 993 2004 3718 1733 4476 8467
HDD 323 337 599 900 1685 3141 1683 3959 7237
MEHA 255 187 85 168 145 103 8.5 9.8 8.0
MdE GSP 121 64 0.0 125 3.0 0.0 6.2 0.0 0.0
(%) HDD 301 283 16.6 20.7 184 126 8.9 1.0 97
*= @9AE 7P F28E vERd.
(¥ 3]& 7zt EATFAA @74 wst P STk HDDOA 7j4d&e B4
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[E 3] of2Ee HIEUHoM sHel JHME(%)

_EI'Z—‘I]@")T: Ttot Tmaz Trms
w7l EerAd doe BRE  Fo 2o BE  Eo & HE =2
MEHA 17.6 139 8.7 21.4 12.9 5.4 17.1 8.8 6.4
GSP 9.3 5.2 2.1 6.4 0.5 0.0 8.4 4.1 2.5
HDD 250 17.3 9.8 29.3 174 8.5 256  11.8 7.6
(B 4]& 74 EFIFdN EA=7) W3} 2¥g. ol8d d3xs MEHAE #jo &4
mE AMAZEE ¥wd 432 Jdehiz e FAY FAHEY olFo g Az
t} Zb 7I¥le] ARAZDE 2zt FE0 BA AV o] Bo] 245, GSPMHE mE B9 T
fr ME Fr)EeAd e AN HFE A} AgNE F3e v AN 7] @eol 4ad
23ttt HDD9] AMA7HE MEHAO A ¢} Zog Bl
= A9 vlssgA GSPRUE o A A
(E 4] of2{=Fe| 2H|T7|0l| ChSt AMAIZHXE)
-_217_(;153'—)': Ttut Tmax Trms
A 27 10x10 20x10 30x10 10x10 20x10 30x10  10x10 20x10 30x10
MEHA 0.3 3.9 16.6 0.3 3.6 15.2 0.3 3.8 14.5
GSP 2.6 7.7 19.1 5.3 7.8 17.5 4.2 11.7 18.6
HDD 0.4 4.0 16.6 0.4 3.9 15.1 0.5 3.7 13.6
27188 *she AN 71E9 §F4-3 £ ¥3t= MSTH ODD/F £& #HE2 453

o2 BAZS AUY. o9 .
{3 W12 g8
FA A E A FFge vx @

Yt EE5RNAA To EAGME 72 7. 4 =
AF[2, 4, 619 FAME ABE TAYNE A

483 G} AAE TAHLS STA7b]

He FHEL $Mom g@st: MOD, HY- B AT efdiAd Hasg B0
BRIDS} CRHSPT ol w4 £& 18 7 2 7He job shopURAYL g &&HY
stk el A%e FFEFWAAAY A AL AdaAn. ALE Ne | o
FE T BAGNNE WgahA debdeh Aa) AelN &591R9L £ 540 B ¥
EFRNAD Tow FANNE W71 20F%  HL active chain]d Adaje] o)z 2 77
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Ao HA"R AR olFAA EFHENAEE
Zolx "Wylelth, EE olFd 93 WAHE 7t
FEME e FASME active AR AE
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o AR BAZy, AFEY @715E4,
a3 BA 719 A s 719 I7HA
g FrHR AR E A 7Y
3 de AT 2 AN HelA HmEA st
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71& Zte JSPY B X &5971A
H B ES(number of tardy job)e} H7)AA
g

(lateness)E9] HA3Z EAdisE 42 Ao

2 7ZldEch A3 A" o]FHH

JSPE 9% simulated annealing”] ¥ ellA <]

o) Aol 8" 4 Aew, JSPE
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