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Abstract

To solve the resource conflict in the process of implementation of the multi-project management,
a model of multi-project parallel scheduling with flexible competitive collaboration planning in
which tasks can be outsourced arbitrarily and be competed among multiple partners was pro-
posed to minimize the total cost of the projects and the duration of each project. According to the
characteristic of the problem, this paper designed an improved NSGA-II algorithm for the sche-
duling model, including the three-dimensional chromosome encoding scheme to identify the
attributes of collaboration ratio, partners and priorities. With the practice project confirmation,
the practicality of this model and the validity of this algorithm are verified. The optimization me-
thod can effectively coordinate the resource allocation among projects and improve the efficiency
of multi project management as well.
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Figure 1. Three-dimensional chromosome encoding scheme
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Figure 2. Multi-objective Pareto optimal solution set and Pareto
optimal boundary surface
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Figure 3. Multi-project scheduling Gantt chart
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Table 1. Logical relation constraints, costs and cycles under complete homemade and outsourcing among the tasks of
Project A
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J, J, . ; 4 815.7 6 (950,1000,1288) (5.43)
J, J, . 2 - 1300 11 (1500,1700,1800) (10,8.6)
J, J, 4 - - 950 7 (1000,1300,1400) (6,5,3)
J, J, 3 - - 1856 10 (2000,2200,2300) (7.43)
J, J, - - 2 693.93 6 (830,900,1000) (54,3)
J, JoJ, - 3 - 640.32 6 (680.34,700,800) (5:4,3)
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J, J, . 2 - 930 7 (980,1200,1300) (6,5,4)
J, J,, . - 4 967 8 (1000,1300,1500) (7,6,5)
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Table 2. Logical relation constraints, costs and cycles under complete homemade and outsourcing among the tasks of
Project B
2. WB BESEEXARAR. XBERSAEMTEBFIFIMIFE THRAFEL

RGOSR g anEm

E5Hms  RAES% S SMBRA TS 7T INUNEEIIPN

R R R T N
J, 3 ; ; 1263.79 13 (1400,1800,2000) (11,9,6)
7, J, - 4 ; 11336 5 (140,200,180) 4.2,3)
J, J, - ; 5 1006.56 8 (1100,1300,1500) (5,4.3)
Ty Ty - ; 3 604 6 (900,700,860) 2,4.3)
J, J, - 3 ; 2304 4 (300,400,450 432)
7, Tty 4 ; ; 841.4 4 (888.7,943.5,1100) (5.4.3)
7, a 3 ; ; 675 4 (100,130,200) G.2.1)
7, A - ; 3 460.1 6 (500.1,600,700) (5,4.3)
7, 7, ; 4 ; 602.9 6 (650,700,800) (5,4.3)
J, Jyduidy 2 ; ; 138.9 4 (200,300,250 2,13)
J, 7, - 3 ; 292.8 4 (350,400,500) G.2.1)
7, 7, - 4 ; 500 4 (600,800,1000) G.2.1)
J, 7, - 3 380 7 (450,500,600) (6,5.3)

Table 3. Pareto partial optimal solution set of a model of multi-project parallel scheduling with flexible competitive collabo-
ration planning
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Table 4. Pareto partial optimal solution set of a model of multi-project parallel scheduling with competitive collaboration
planning
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