%3985 %1244 A 0 XK F ¥ R (8B R H F R) Vol.39,No. 12
2018 % 12 A Journal of Northeastern University ( Natural Science) Dec. 2018

doi: 10. 12068/j. issn. 1005 —3026.2018. 12. 002

Z M XEFREHFTRELZEEEETIE

wAER, XL
(ALK (5 ERRE S TRSE, 115 M 110819)

i B BTG X (A1 BRSSP VR ol ZE ) 8 [R]85, LAdRe /M make-span iy H FR @57 T AE IR A
FERRRBAY B T T AR SRAE 2R 1 R B B R X I R A TR A B0 B — I B R R R B T AT, 5
W B Sy BT R 7 1A 38 5 AR I R X AR B A W AT AR AT AR Ak, £ X benchmark 541 34T 0T 5 A A
RIEATSE B B0E T R A R X EL AT A B, AR TR TR RIAF A Y ) A A MR X R A S T
PRELEE Y LU A B 20% |, 28 v IX [R]C/INKF I 15 45 R 0 50 s 25 T A8 /.

X 8 R ENERIEE b XA R A E R S50

FESES. TP 301.6 XERFRRTD . A XEHE: 1005 -3026(2018)12 - 1679 - 06

Job Shop Scheduling Problem with Limited Output Buffer

ZENG Cheng-kuan' , LIU Shi-xin'
(School of Information Science & Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author: ZENG Cheng-kuan, E-mail: 956721427@ qq. com)

Abstract: The job shop problem with limited output buffers (JS-LOB ) was addressed with the
objective of minimizing the process make-span. An integer nonlinear mathematical programming
(INLP) model was proposed to describe this problem. Based on the model, a two-stage algorithm
consisting of obtaining feasible solutions and a local search was proposed to solve the JS-LOB
problem. The operator in local search was a neighborhood structure based on a disjunctive graph
model. Computational results were presented for a set of benchmark tests, some of which were
enlarged by different proportions between the capacity of the buffer and the number of jobs. The
results show the effectiveness of the proposed algorithm through comparing with other exist
algorithms and indicate when the processing time of the job conforms to a uniform distribution,
and when the proportion between the capacity of the buffer and the number of jobs is larger than
20% , the influence of the buffer will become very small.
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Fig. 2 Gantt chart of scheduling result obtained by
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Fig. 3 Gantt chart of scheduling result based on
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Table 2 Result for instances under different proportions between the buffer and jobs
TR 2% v X [F) AR5 T A4 19 He Al 9
41 FLAR BKS i 22
0 10 20 30 50 80 100

LaOl 10 x5 832 780 666 666 666 666 666 666 0
La02 10 x5 793 776 683 677 665 661 656 655 0.15
La03 10 x5 747 697 617 617 613 604 597 597 0
La04 10 x5 769 723 606 602 595 590 590 590 0
La05 10 x5 698 658 593 593 593 593 593 593 0
La06 15 x5 1180 1026 926 926 926 926 926 926 0
La07 15 x5 1091 970 893 890 890 890 890 890 0
La08 15 x5 1125 976 880 874 874 868 864 863 0.11
La09 15 x5 1223 1 060 951 951 951 951 951 951 0
LalO 15 x5 1203 1033 958 958 958 958 958 958 0
Lall 20 x5 1584 1318 1222 1222 1222 1222 1222 1222 0
Lal2 20 x5 1391 1205 1040 1039 1039 1039 1039 1039 0
Lal3 20 x5 1548 1327 1150 1150 1150 1150 1150 1150 0
Lal4 20 x5 1620 1391 1292 1292 1292 1292 1292 1292 0
Lal5 20 x5 1650 1414 1229 1222 1214 1207 1207 1207 0
Lal6 10 x 10 1142 1128 979 972 968 964 958 945 1.38
Lal7 10 x 10 1026 941 806 803 795 795 793 784 1. 15
Lal8 10 x 10 1078 1 009 876 869 860 858 854 848 0.07
Lal9 10 x 10 1093 995 877 875 866 860 857 842 1.78
La20 10 x 10 1154 1 066 921 912 917 915 914 902 1.33
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Table 3 Result for instances obtained by compared

algorithms

B G X )2 AR TR A L AL/ %

A R
10 20 30 50 80 100
La0l 10x5 784 704 692 688 684 679
La02 10x5 784 715 704 696 690 681
La03 10x5 707 654 646 641 638 632
La04 10x5 724 652 633 625 620 615
La05 10x5 663 625 623 617 613 609
La06 15x5 1039 967 960 955 953 946
La07 15x5 984 941 925 923 918 914
La08 15x5 987 936 921 911 907 839
La09 15x5 1064 1022 984 973 964 957
Lal0 15x5 1039 1018 987 982 972 969
Lall 20x5 1328 1294 1282 1269 1258 1255
Lal2 20x5 1221 1144 1092 1073 1066 1063
Lal3 20x5 1335 1271 1235 1221 1208 1196
Lal4 20x5 1401 1384 1359 1354 1349 1342
Lal5 20x5 1428 1343 1282 1272 1259 1254
Lal6 10x101143 1087 1034 1021 1008 996
Lal7 10x10 957 904 869 864 855 849
Lal8 10x101024 972 954 931 924 916
Lal9 10x101013 977 942 937 924 921
La20 10x101084 1033 994 986 979 972
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Table 4 Worst solution obtained by each instance

B e X R A RS TG il %
100 20 30 50 80 100

Bl R

La0l 10x5 792 680 680 678 677 675
La02 10x5 789 694 693 693 691 688
La03 10x5 711 638 638 635 630 625
La04 10x5 734 621 620 617 615 611
La05 10x5 669 608 605 604 601 600
La06 15x5 1049 945 941 939 936 933
La07 15x5 991 916 912 908 905 903
La08 15x5 986 902 899 895 894 891
La09 15x5 1088 974 969 965 964 960
Lal0 15x5 1061 981 977 972 969 966
Lall 20x5 1342 1258 1252 1248 1246 1241
Lal2 20x5 1227 1068 1064 1057 1055 1049
Lal3 20x5 1365 1183 1176 1171 1169 1165
Lal4 20x5 1423 1342 1341 1338 1335 1335
Lal5 20x5 1442 1268 1261 1257 1251 1250
Lal6 10x101158 1012 1004 999 996 994
Lal7 10x10 973 841 838 836 835 832
Lal8 10x101035 908 904 902 898 8%
Lal9 10x101027 923 918 916 912 908
La20 10x101091 953 948 943 941 936
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Table 5 Result for deviations between the current
proportion and 100% proportion

B G X A RS AR Y /%

Fgl
0 10 20 30 50 80
La0l ~05 10x5 23.29 16.65 1.61 1.29 0.93 0.44
La06 ~10 15x5 26.79 10.33 0.37 0.16 0.16 0.07
Lall ~15 20x5 32.04 12.81 0.38 0.25 0.12 0
Lal6 ~20 10x10 25.72 17.46 1.9 1.4 0.68 0.36
4 = T
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