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Heuristic Aspects of the Branch and Bound Procedure for a Job

Scheduling Problem

Seok Joo Koh* & Chae Y. Lee™

Abstract

This article evaluates the efficiency of three branch-and-bound heuristics for a job scheduling

problem that minimizes the sum of absolute deviations of completion times from a common due

date. To improve the performance of the branch-and-bound procedure, Algorithm SA* is

presented for the initial feasible schedule and three heuristics : breadth-first, depth-first and

best-first search are investigated depending on the candidate selection procedure. For the three

heuristics the CPU time, memory space, and the number of nodés generated are computed and

tested with nine small examples (§<n=4). Medium sized random problems(10<n< 30) are also

generated and examined. The computational results are compared and discussed for the three

heuristics.
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Upper Bound CPU time inseconds _max. # of nodes stored total. # of podes generated
n d/A SA* SA  Breadth Depth Best Breadth depth  Best Breadth depth Best
6 183 198 189 0.067 0.000 0.000 2 2 2 8 8 8
6 355 360 360 0.033 0.000 0.000 2 2 2 8 8 8
6 387 397 393 0.067 0.000 0.000 2 2 2 10 10 10
6 265 307 307 0.033 0.000 0.000 2 2 2 6 6 6
9 274 275 274 0.083 0.000 0.000 2 2 2 18 18 18
14 1092 1094 1094 0250 0.117 0117 15 8 15 175 175 175
14 1603 1606 1606 0.400 0217 0250 52 13 31 448 409 409
14 1742 1746 1742 0500 0.333 0417 70 13 42 646 631 633
4 1820 1821 1821 0.317 0.183 0200 36 10 24 364 364 364

{E 2>= n=10, 20, 309 A g Hle)r} =2}y
AefA]zb Piz lolA] 1004}e]9] uniform BEZF
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1CE(R(S) —HQI/A(Q) CPUtime nseconds max. # of nodes gererated total $ of nodes generated

n dia SA* SA  Breadth Depth Best Breadth depth  Best Breadth depth Best
03 868 980 0.080 0.018 0.015 3 3 3 17 17 17

10 06 706 1683 0.014 0030 0.025 8 5 7 b2 52 52
0.9 3572 5100 0143 0.03¢ 0035 11 6 8 68 65 67
0.3 18 197 0513 0398 0447 51 13 41 681 678 679

20 0.6 26 132 3,540 3,508 4,706 456 20 321 5543 5529 5543
0.9 376 491 7,663 7,553 12,573 1121 28 628 11448 11218 11414
0.3 26 105 1447 1485 2252 975 31 869 19749 19694 19729

30 0.6 11 125 3898 3825 31343 24131 46 22961 503905 497520 501860
0.9 13 142 1889 1709 191660 143870 62 133092 2260569 2005179 2107015

F(S) : objective function value of initial scheduling by SA or SA*

f{Q) : optimal value by the branch & bound
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