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Abstract

We propose approximate methods and a strict method for resolving resource conflicts in the
critical chain project management method. The critical chain project management method is a
technique to shorten the duration time of a given project, and to decrease the delay rate in the
overall project. In the critical chain project management method, the uncertainty of the duration
time of each task and time buffers are assumed. This method consists of (1) identifying tasks of
a project, (2) collection of time margins, (3) resolution of resource conflicts, (4) classifying
tasks according to critical or non-critical tasks, and (5) insertion of time buffers. Effective
approaches for four of the five processes already exist. For the remaining unresolved process (3)
resolution of 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 a genetic
algorithm. Methods based on the earliest and latest start times are used. The local search method
performs a basic search by swapping the processing order of two arbitrary tasks. The genetic
algorithm performs a search by crossing the three solutions of the three simple approximate
solving methods. Through numerical experimentation, we found that these solving methods are
practical. The average value of the solutions obtained by the three simple methods was
improved up to approximately 18% if a local search is used for a 100-task project, while
improved approximately 7% if a genetic algorithm is used. However, the computational time of
the genetic algorithm is faster than that of the local search. The strict method could find the

optimal solution if the number of tasks is smaller than 20.



| = G 5 Y SRRSO 1
1.1 7uV=7 MEETIEDRET e 1
1.2 T U T A I T = U0 e 2
13 BATHFZE L B oottt 3
L4 BRI SUIEIR oo cveceeeeeeee ettt 4

2 Max-plus FRE ..o e 5
21 FREFENT AT ATHDTHDEREH oo, 5
2.2 JEB LT D IEFE ittt ettt ettt e eaee s 5
23 BHBFE S DTG .c.oovieeeeeeeeeeee ettt 7

3 T U T A T I T U e 9
KT S = N - USRS 9
K e 2/ p Y =t TR 11
33 H AT DBEUNHI L 11
34 BRHFEROTEIL oottt 12
3.5 BV DI oottt e 13
36 BT TRREDRH oo 14
37 HEIZR 0 7 7 DTN oo 15

B BB T e 17
4.1 BPFBEE DIFETETTIE oottt 17
42 Z DR IRUTIUIRIE oo 18
B 1 T 3= 2R 20
R = N B N NS 23
A5 IR D G B TN oo 27

5 FFBETEBR oottt 29
S0 BEBREREE ettt anas 29
52 VU TNT —HDT T THELE oo 29
5.3 BRI R ettt 30

S ¥ o) TSP 39

BEFETTRIR oottt ettt ettt ettt ettt et e areeneens 40

B ettt ettt ettt ettt ettt et et et et neereenens 41

I < k- RSOOSR 42

ii



oo — B

MAELE—=E

- LB

[1] 58 ¥, Tl PEfT, T 35, "CCPM JEDOFHAAIZ I T 5 &R A O 71k, 1EEK
KPP ERIT I, ISSN: 2188-8507, vol.50, pp.7-12, 2014

- EFR A

[2] Hiroki KOGA, Hiroyuki GOTO, and Eishi CHIBA, "Performance Evaluation of the Saving Method
and the Optimal Partitioning Method for a Vehicle Routing Problem", Asia Pacific Industrial
Engineering & Management Systems Conference 2013 (APIEMS 2013), In Cebu, Paper ID 1237 (11
pages), 2013.

[3] Hiroki KOGA, Hiroyuki GOTO, and Eishi CHIBA, "Resolution of Resource Conflicts in the CCPM
Framework Using a Local Search Method", The IEEE International Conference on Industrial

Engineering and Engineering Management (IEEM '2014), In Malaysia, Paper ID 206 (5 pages), 2014.

- DEERF

[4] W A, R FEAT, TEE S8, B —#, "CCPM EOMSAAAICI T 2BIE T LAY
AL &R UIoBIEHA OIS, FHI A BfIEYs 56 55 REERER Y 2T L 5E,
pp.35-40, 2014.

[5] & #vfd, FEs P17, THE 85, CCPM VEDFEAIZ I D BIRBLE OfRIE 71k ~BR
7T XL0MEM~>, G B BHEYS v A7 L - HERMM FiEES 2014,
pp.641-646, 2014.

42



