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Job-Shop Scheduling by Simulated Annealing
Combined with Deterministic Local Search

TAKESHI YAMADAt and RYOHEI NAKANOt

The Job-Shop Scheduling Problem (JSSP) is one of the most difficult NP-hard combina-
torial optimization problems. This paper proposes a new method for solving JSSPs based on
simulated annealing (SA), a stochastic local search, enhanced by shifting bottleneck (SB), a
problem specific deterministic local search. In our method new schedules are generated by a
variant of Giffler and Thompson’s active scheduler with operation permutations on the critical
path. SA selects a new schedule and probabilistically accepts or rejects it. The modified SB
is applied to repair the rejected schedule; the new schedule is accepted if an improvement is
made. Experimental results showed the proposed method found near optimal schedules for
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the difficult benchmark problems and outperformed other existing local search algorithms.
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conjunctive arc (technological sequences)

- » disjunctive arc (pair of operations on the same machine)

Pll Bz P

P, B
OU  an operation of job i on machine j
Pjj : processing time of O);

1 3x3HELHV IR 7 G ofl
Fig. 1 The disjunctive graph G of a 3 x 3 problem.
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™1 MT N> Fv— 27 %7 CBSA & CBSA+SB DLEERK
Table 1 Comparisons between CBSA and CBSA+SB using MT benchmarks.
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BT | best mean std BT

mtl0 | 10 x 10 930 933.65 4.04 3ml0s 930 932.45 3.01 13m 6s
mt20 | 20 x5 | 1178 1179.45 1.94 3m55s | 1165 1165.00 0.00 7m29s
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Table 2 Results of 10 tough JSSPs.
CBSA+SB

Prob| nxm | LB best “mean std. BT Best di

abz7 {20 x 15| 655 | 665 671.0 3.92 2h 10m 14s| 665 Taillard®

abz8 | 20 x 15 | 638 675 680.0 3.13 2h 26m 15s| 670  Aarts'®)

abz9 [20 x 15| 656 | **686 698.6 7.42 2h 25m 49s| 691 Taillard®
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