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Resolution of Resource Conflicts in the CCPM Framework
~Utilization of a Local Search Method or Genetic algorithm~
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We propose approximate methods for resolving resource conflicts in the Critical Chain Project
Management (CCPM) methed. The CCPM methed consists of five processes. There are effective approaches
for four of the five processes. However, for the remaining unresolved process that resolves resource conflicts,
an effective method has yet to be proposed. Hence, we develop three simple approximate solving methods,
and improve these using a local search or genctic algerithm. Methods based on the carliest and latest start
times are used. Through numerical experimentations, we found that the proposed methods are practical if the

number of outputs is one.
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Fig. 2: Example of an insertion of a PB.
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Fig. 3: Project before resolving resource conflicts.
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Fig. 4: Project after the resource conflicts have been resolved.
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Fig. 5: Gantt chart of the solution.
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Fig. 9: Example of a graph for computational experiments.
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Fig. 11: Gantt chart of the optimal solution.
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Table 1: Average values of the solutions.

Type of the

method Number of Tasks
i My 10 20 30 40 50
Eﬁ&m 156.17 25548 344.53 43849 537.82
~ swap-best 15534 253.39 330.09 409.43 499.19
swap-first 15547 253.31 330.08 41041 501.68
2-swap-best  155.33 252,70 327.47 401.58 488.85
2-swap-first 15548 252.77 32836 400.59 488.61
500 | 0.05 155.55 253.21 339.81 43242 53230
500 | 0.1 15521 253.01 339.07 431.51 53274
500 | 02 15517 252.68 337.36 433.94 531.65
1,000 | 0.05 15520 25294 337.32 433.79 532.14
1,000 | 0.1 15517 252.68 33741 432.08 530.73
1,000 | 02 15517 252.54 33583 431.20 530.72
Table 2: Average computation time in second.
T);np:lzg‘tjhe Number of Tasks
i [ m, 10 20 30 40 50
Thee 02 05 12 22 3.4
swap-best 03 1.9 14.3 57.5 1239
swap-first 0.3 1.8 114 52.1 103.8
2.swap-best 0.5 8.1 1067 6986 20595
2-swap-first 0.5 71 713 4603  1,258.5
500 [ 0.05 24.1 968 2146 390.1 628.4
500 0.1 236 1007 2195 3758 641.5
500 02 224 1078 2384 383.1 624.6
1,000 | 0.05 54.7 2013 468.1 7576  1240.7
1,000 [ 0.1 552 2163 507.0 7664 12262
1,000 [ 02 47.0 1937 5050 7309 12326
Table 3: Approximation ratios.
T);n p:‘z;tihe Number of Tasks
i | my, 10 15 20
Three
methods 1.0064 1.0108 1.0126
swap-best 1.6011  1.0033 1.0055
swap-first 16019 1.0033 1.0040
2-swap-best 10010 1.0004 1.0016
2-swap-first  1,0020 1.0002 1.0019
5001 005 10024 1.0044 1.0036
500 0.1 10002 1.0012 1.0029
500 0.2 10000 1.0011 1.0015
1,000 | 0.05 10002 1.0027 1.0026
1,000 | 0.1 10000 1.0010 1.0015
1,000 | 02 1.0000 1.0000 1.0010

Bl EECRFILRAAMATEME (5 50 )

— =500}
=8- =1000
10,000 = -« three methods
= X= swap-best
== two-swap-first
1,000

40 50
Number of tasks

Fig. 12: Average computation times.
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