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Abstract The appearance of multi-processor and multi-mode scheduling problems marks
a development trend that becomes more complicated and flexibility-oriented. Through recur-
sive microstructure method, the thesis offers a uniform definition for the current scheduling
problem as well as some complex problems that are hard to be clarified with traditional
methods. In terms of principal-subordinate structure, general flexibility degree (GFD) is
used here as an indicator to measure the scheduling flexibility, and GFD classification pro-
vides a ground for linear and integer programming solution to the problem. Quantitative
experiment not only verifies that appropriate flexibility can effectively optimize the best
solution of the scheduling problem, but also results in a statistical conclusion towards the
reasonable machine group size.
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Table 1  Classifying scheduling problems according to microstructure
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Fig. 1 Series-wound, shunt-wound and hybrid microstructure
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Table 2  Optimized result by flexible microstructure
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12 4 [1,20] 31.12127 31.12127 30.49198 23.95622 0.97962 0.76977
8 4 [20,50] 76.97813 74.01743 71.86189 66.93618 0.97143 0.90433
12 4 [20,50] 107.4480 105.3412 104.7442 102.62340 0.99434 0.97420
10 5 [1,20] 23.33781 22.44020 21.22435 18.68304 0.94853 0.83257
10 5 [20,50] 78.81735 74.35599 72.38549 68.26103 0.97381 0.91803
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