An approach of Ant Colony algorithm for unrelated parallel machine scheduling
Ooooood

E-mail: 9315380@mail.dyu.edu.tw

ABSTRACT
In this research, an unrelated parallel machine scheduling problem with the objective of minimizing total flow time is addressed. A
practical restriction sequence dependent setup times is taken into consideration. Two kinds of Ant Colony Optimization (ACO)
based heuristics are proposed for solving the addressed problems. For those two heuristics, one is based on the traditional ACO
concepts called ACOL,; the other one modifies the ACO1 called ACO2. The experimental results shown that ACO?2 is outperform
ACOL1. Meanwhile the ACO2 heuristic also makes performance comparisons with some well known algorithms, Simulated
Annealing (SA) and Tabu Search (TS) in various of manufacturing environments. Computational results show that the ACO2
performs well with respect to solution quality and efficiency.

Keywords : Unrelated Parallel Machine ; Flow Time ; Dependent Setup Time ; Ant Colony Optimization ; Simulated Annealing ;
Tabu Search

Table of Contents

OO0DiigoonivAbstractvO O viOOviiOOO xOOOxiDO0O 00 1110000000 1120000 213

0o00o0ob0donb 21400003000 00005210 00000005220000000000000 723000
oooobOoob 72400000 9241000000TSPODOOOODO 102420 0000000000000 140
U0 00000000 .e310000 16320000 18330000 18340000000 203410000000 20
3420000000 24350000 28360000 293610000000 3136200000003 000 000

U000 4241000000000000 4242000000000 43430000 45431000000000 45

432000000000 4744000000003 000 00000565100 56520057000058000 62
gbooe4dbDOes0O0O0eeDOI06700O0 74

REFERENCES

[1]0000000000000000000000000D00O000O0O0000ODD0O00Y92w 00
[2]00000000000000000OOO0O0ODOOO0DOOO00ODOO0O0O0OO0O0O0OOOD9YODOO
[3]0000000D000000DD000O0O000DD00D0O000NDD0O00O0OO00OoOODe2000
[4]0000000000000000000000O0O00O0O0O0O0ODO0O0O0DO0O000O0O0O0O09200
[5]0000000000000000000000000O0O000ODOO0O0DOO0O0O91D0Od
[6]000000000000OD0OO00O0O0O0O0ODOO0O00O0O0O0O0O0O0O0O0009000
[7]00000000000000000000O0OO0O0O0ODOOO0ODOO0OOOOO0ODODOO0O0O0O91000

[ 8] Azizoglu, M. and Kirca, O.,” Tardiness minimization on parallel machine,” International Journal of Production Economics, Vol. 55,
163-168(1998) [ 9 ] Bauer, A., Bullnheimer, B., Hartl, R. F., and Strauss, C., “ Ant Colony Optimization Approach for the Single Machine Total
Tardiness Problem,” Proceedings of 1999 the Congress on Evolutionary Computation, IEEE Press, Piscataway, NJ, 1445—1450 (1999).00

[ 10] Bilge, U., Furkan, K. ,Kurtulan, M.,and Pelin, P., “ A tabu search algorithm for parallel machine total tardiness problem” Computers &
Operations Research ,Vol. 31, 397—414(2004) [ 11 ] Cheng, T. C. E. and Diamond, J. E.,” Scheduling Two Job Classes on parallel Machines, ”
I1E Transactions, Vol. 27, 689-693(1995) [ 12 ] Colorni, A., Dorigo, M., and Maniezzo, V., “ An Investigation of Some Properties of an Ant
Algorithm,”  Proceedings of the Parallel Problem Solving From Nature, Vol. 2, 509 -520(1992).0

[ 13] Dorigo, M., and Gambardella, L.M., “ Ant colonies for the traveling salesman problem, " BioSystems, Vol. 43, 73-81, (1997).00

[ 14 ] Dorigo, M., Member, S., and Gambardella, L. M., “ Ant Colony System: A Cooperative Learning Approach to the Traveling Salesman
Problem” IEEE Transactions on Evolutionary Computation, Vol. 1, NO. 1, 53-66, ( 1997) [ 15 ] George I. Adamopoulos, and Costas P. Pappis,
“ Scheduling under a common due-date on parallel unrelated machines,” European Journal of Operational Research, VVol.105, 494-501(1998) [
16 ] Guinet, A., “ Scheduling independent jobs on uniform parallel machine to minimize tardiness criteria,” Journal of Intelligent Manufacturing,
Vol. 6, 95-103(1995) [ 17 ] Gursel, A. S., Pico, F. and Santiago, A., “ Identical machine scheduling to minimize the number of tardy jobs when
lot-spitting is allowed” Computer and ilndustrial Engineering, VVol. 33, No 1-2, 277-280(1997) [ 18 ] Kim, D.W, Kim, K.H., Jang, W., and Chen,



F.F.,“ Unrelated parallel machine scheduling with setup times using simulated annealing,” Robotics and Computer Integrated Manufacturing,
Vol.18, 223—231(2002) [ 19 ] Kim, D. W., Na, D. G, and Chen, F. F.,“ Unrelated parallel machine scheduling with setup times and a total
weighted tardiness objective,” Robotics and Computer Integrated Manufacturing, Vol. 19, 173—181(2003) [ 20 ] Liao, C. H., and Lin, C. H.,

“ Makespan minimization for two uniform parallel machines,” Int. J. Production Economics, VVol.84 205—213(2003) [ 21 ] Liaw, C. F, Lin. Y.
K., Cheng, C. Y., and Chen. M. C., “ Scheduling unrelated parallel machines to minimize total weighted tardiness,” Computers & Operations
Research, Vol. 30, 1777—1789 (2003) [ 22 ] Lee, Y. H., and Pinedo, M., “ Scheduling jobs on parallel machines with sequence-dependent setup
times,” European Journal of Operational Research, VVol.100, 464-474(1997) [ 23 ] Maged, M. and Dessouky, “ Scheduling identical jobs with
unequal ready times on uniform parallel machines to minimize the maximum lateness,” Computers ind. Engng, VVol.34, No. 4, 793-806(1998) [ 24
1 Michael, X., John, Lu, W.J., Ren, H., “ Unrelated parallel machine scheduling with setup consideration and a total weighted completion time
objective,” Int. J. Production Economics, Vol. 70, 215-226(2001) [ 25 ] Min, L., Cheng, W. “ A genetic algorithm for minimizing the makespan
in the case of scheduling identical parallel machines,” Artificial Intelligence in Engineering, Vol.13, 399—403(1999) [ 26 ] Piersma, N., and Dijk,
W.V.,“ A Local Search Heuristic for Unrelated Parallel Machine Scheduling with Efficient Neighborhood Search, ” Mathl. Comput. Modeling,
Vo0l.9,11-19,(1996) [ 27 ] Srivastava, B., “ An effective heuristic for minimizing makespan on unrelated parallel machine,” Journal of Operational
Research, Vol. 49, 886-894(1998) [ 28 ] Suresh, V., and Chaudhuri, D., “ Bicriteria scheduling problem for unrelated parallel machines,”
Computers ind. Engng, Vol.30, No. 1, 77-82(1996) [ 29 ] Tamaki, H., Komori, T., and Abe, S. H., “ A heuristic approach to parallel machine
scheduling with earliness and tardiness penalties,” I1EEE(1999)[30] T’ kindt, V., Monmarch’ e, N., Tercinet, F. and Laugt, D.,“ An Ant
Colony Optimization algorithm to solve a 2-machine bicriteria flowshop scheduling problem” , European Journal of Operational Research, Vol.
142, 250—257 (2002) [ 31] Ying, K.C, and Liaoa, C.J., “ An ant colony system for permutation flow-shop sequencing” Computers &
Operations Research, Vol. 31, 791—801(2004)



