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Abstract: Manufacturing supply chain planning is a key factor of manufacturing supply chain management.
Assignment of the production tasks, inventory control and transportation between the plants or the enterprises needs
to be considered in manufacturing supply chain planning. Extended state task network (ESTN) is proposed in order
to abstractly describe the production tasks with complex product production processes (assembly process, distilling
process, process with many kinds of input material and many kinds of output material), the store tasks, and the
transportation tasks with different modes (one mode is that transfering only one kind of material and another several
kinds of material). In the extended state task network, proportion transform task is used to abstractly describe the
production task, the store task and the transportation task that transfers only one kind of material. The combination
of virtual proportion transform task and the combination move task are applied to describe the transportation task
that transfers several kinds of material. It is easier to encode and operate the solution of the manufacturing supply
chain planning if metaheuristic methods are used to solve the problem based on ESTN than on other models. A path
relinking algorithm is developed to solve manufacturing supply chain planning model based on ESTN. The
algorithm maintains a reference set of solution with good quality in evolutionary process. A list of the new solution
(path) is created by inserting properties of a guide solution into an initiate solution. The list is used to update
reference set in order to evolute the solution. The solution update method of the reference set with diversification
detection and decentralization mutation strategy is proposed in the path relinking algorithm. The results of
computations demonstrate that the path relinking algorithm can obtain better solutions than the standard genetic
algorithm, the standard Tabu search procedure and the general path relinking algorithm, and prove that the solution
update method of the reference set with diversification detection is very important to path relinking. Moreover, the
decentralization mutation strategy can enhance the capacity of searching a better solution.
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Fig.3 Extended state task network

of the manufacturing supply chain process
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ajk i LT;
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End If
End For
End For
3.3.6
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DiversStrate
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, ,PR-G
Tablel Comparisons of computation results obtained by five algorithms on al instances
1
GA Tabu PR-G PR-U PR-D
Num | No. | Best Uiorst Best | Wors Best | Worst  Best | Worst  Best | Worst Best
2-1 | 10405 | 076 029 | 258 111 | 325 189 | 0.67 0 0 0
2 | 22| 1121 | 056 012 | 325 135| 285 152 | 077 0 0 0
23 | 11569 | 062 035 | 254 1.89 | 348 103 | 0.98 0 0 0
31| 16560 | 236 059 | 317 184 | 235 210 | 0.0 0 0.12 0
3 | 32|16982 | 256 062 | 304 176 | 221 174 | 035 0 0.20 0
33| 17025 | 261 074 | 326 193 | 259 155 | 047 0 0.18 0
4-1 | 22784 | 250 094 | 403 216 | 339 1.08 [ 1.05 0 0.46 0
4 | 42| 21046 | 212 098 | 345 266 | 292 124 | 055 0012 | 031 0
4-3 | 22076 | 214 102 | 354 276 | 367 132 | 044 0 0087 0
51| 28270 | 242 120 | 352 285 | 278 129 | 059 0018 | 0.48 0
5 | 51 |27461 | 266 151 | 336 256 | 262 142 | 048 0.033 | 027 0
53| 29104 | 224 118 | 357 235| 301 163 | 051 0019 | 035 0
6135135 | 172 133 | 371 216 | 281 237 | 039 0 0.34 0
6 | 6236343 | 235 186 | 312 257 | 312 243 | 021 0085 | 0097 O
6-3 | 35797 | 210 173 | 354 233 | 294 167 | 045 0053 | 024 0
7-1 | 43829 | 234 153 | 340 255 | 247 141 | 021 0075] 0192 O
7 | 72| 45123 | 256 176 | 410 301 | 302 156 | 032 011 | 026 0
7-3 | 42159 | 278 223 | 344 279 | 213 127 | 018 0.094 | 015 0
81 | 52250 | 225 090 | 364 269 | 353 180 | 057 014 | 042 0
8 |82 |54618 | 298 179 | 315 262 | 381 232 | 1.03 016 | 037 0
83| 52323 | 283 164 | 38 277 | 321 193] 081 0099 | 0.49 0
, 6 PR-D PR-G GA
5-1 (100 ). ,
GA 100 ,PR-D PR-U
PR-D 6 ,PR-D , GA
) ) . GA
7 PR-D PR-U 5-1
PR-D(worst),PR-D(best),PR-U(worst)  PR-U(best) ). 7 ,PR-D PR-U
) PR-D ,PR-D PR-U
, , PR-D
; ., PR-D(best) PR-D(worst) (
), PR-U(best) PR-D(worst) , ,PR-D
PR-U ] PR-D
GA Tabu ,PR-D , GA Tabu
100, 51 ,GA Tabu 17s  29s, PR-D 3 .PRD
,PR-D GA
, 6 10s PR-D GA
,PR-D
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Fig.6 The evolutionary process of PR-D, Fig.7 The evolution processes of the best solution and
PR-G and GA the worst solution in the reference set of PR-D and PR-G
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