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Tab. 1 Processing times

TAF 1 2 3 4 5 6 7 8 9 10 11
fnTEMfE  40.16 37.61  33.39 32,13  142.80 26.62  26.69  13.87 8.57 29.48  12.90
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Tab. 2 Optimum solution

Plas TAEFS1 T T A A5 T 1E] Lol | TR i N
1 5 67.57 67.57 67.57
2 5 67.57 67.57 67.57
3 1-8-11  40.16-13.87-12.90  40.16 —54. 03 -66.93 66. 93
4 2-10 37.61 -29.48 37.61 -67.09 67.09
5 3-6-5 33.39-26.62-7.65  33.39-60.01 -67.66 67. 66 67. 66
6 4-7-9 32.13 - —26.69 —8.57 32.13 -58.82 —67.39 67.39
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Tab. 3  The approximate optimum solution

pLas TAFR T T TAF5E T ] PR THSE] Bl
1 5 67.57 67.57 67.57
2 5 67.57 67.57 67.57
3 1-8-11 40.16 -13.87 -12.90  40.16 —54. 03 - 66. 93 66. 93
4 2-6 37.61 -26.62 37.61 -64.23 64.23
5 3-7-9 33.39 -26.69 -8.57 33.39 -60. 08 - 68. 65 68. 65
6 4-10-5 32.13 -29.48 -7. 65 32.1-61.61 —69.26 69. 26 69. 26
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Tab. 4 The approximate optimum solution

il T AR5 TR T T 52 T[] BLAR5E THFI] A fuLff
1 5 101.36 101. 36 101. 36
2 5-10-7-19 41.44 -29.48 -26.69 -3.57 41.44 -70.92 -97.61 - 101. 18 101. 18
3 1-4-8-11 40.16 -32.13 -13.87-12.90 40.16 -72.29 -86.16 -99.06 99. 06
4 2-3-6-9 37.61 -33.39 -26.62 -5.00 37.61 -71.00 -97. 62 -102. 62 102. 62 102. 62
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Tab.5 Computational results and performance

PLask  mefUi PO R ANIRZE(%) 5 22 A7 22 (%)

3 134.72 135. 15 0.32 0.162 6 0.120 7
7 57.75 58. 81 1. 84 0.5310 0.919 5
12 33.69 33.97 0.83 0.082 8 0.245 7
24 16. 84 17.21 2.20 0.207 3 1.231 0
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Tab. 6  Processing times

T JmredE || T nTERE ) T InCERE | T i CHEE
1 191. 64 2 71.81 3 32. 64 4 14. 69
5 14. 69 6 5.70 7 14.99 8 14.99
9 5.71 10 5.26 11 105.26 12 138.72
13 129. 25 14 12.57 15 77.11 16 47. 86
x®7 HEER

Tab.7  Computational results

PLassl TR0 mfUig R SRR R R TR RXTRZE(%)

11 67.37 69. 26 1.028 1 2.81
6 16 167. 15 168. 40 1.007 5 0.75
11 44.91 45.87 1.020 9 2.09
? 16 111.43 113.32 1.017 0 1.70
- 11 33.69 33.97 1.008 3 0. 83
16 83.58 85. 60 1.024 2 2.42
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A Heuristic Algorithm for Parallel Machine Scheduling Problem

with Job Splitting Property
ZHENG Qiu —ya'” ,LIU San - yang' , YANG Zun - pao’
( 1. Science School of Xidian University, Xi’an 710071, China ; 2. Science School of Changan University, Xi'an
710064, China;3. Science Institute, Air Force Engineering University, Xi'an 710051, China )

Abstract ; An identical parallel machine scheduling problem with job splitting to minimize makespan is studied to
decrease the completion time of the job. In this problem, each job can be split into sections, which can be pro—
cessed in parallel on different machines. There is at most one part of each job on a machine. Different from resear—
ches in the scheduling literatures, there is a restriction for the split, i. e. the size of each split section cannot be
smaller than a given value and the splitting actions should be kept as less as possible in the number of times. For
this NP — hard problem, a heuristic algorithm is developed based on the LPT algorithm. Using the algorithm, job is
split and assigned automatically. The performance of the algorithm is evaluated through a number of numerical in—
stances. The results show that the algorithm is feasible and fine in stability. This algorithm can be applied to sol-
ving parallel machine scheduling problem,in which the split has the similar restriction.

Key words : heuristic algorithm; makespan ;scheduling ; splitting; parallel machine



