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G=(NA) N={12345 6
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(

132546) I, =(246135).

1

Table 1 Algorithm pseudo code of serial schedule generation mechanism

AL ;

S={s; 5 5} <05
I =1tN
i —AL(L) ;
Preceding{i} ; /1 i
i
FT,;
(hi) €4,
h { RT,(1) RT,(2) - RT(m)};
j=1ltom
RT, < RT\()) ;
wp— Yorg i/l k =110k

i‘es,
S, ={i | ST, < ST, < ST, +d; + rw,;}
u, < R,
I =1  length( Preceding{ i} \{ h})
J < Preceding{ i} (1) ;
(ji) eA, 3I?RT, = RT,
i ST; < RT, ;
i FT;<—STi+dL+Zr14fi;

End If
End For
Break;
End If
End For
End If
i ST, « FT, ;
i FT, « FT, +d, ;
Flag=1;
While Flag = =
Flag =0;
wo— Yriyillk =11k S ={i| ST, <ST <FT}
i'es,
Ifu, >R,
Flag =1;
End If
ST, = ST, +1;
FT, = FT, +1;
End While
End For

3.3
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Project scheduling optimization with overlapping modes and resource con-
straints

YU Jing' XU Zhe* XIE Fang’

1. School of Management Tianjin University of Technology Tianjin 300383 China;
2. School of Economics and Management Beihang University Beijing 100191 China

Abstract: Overlapping activities are an effective means to accelerate the duration of R&D projects. Project
scheduling with overlapping modes and resource constraints is an extension of the classical problem. Firstly

based on an in-depth analysis of the influence of overlapping activities on project scheduling a detailed de—
scription and modeling of overlapping and its uncertainty is proposed. Then a binomial probability model for
reworking on downstream activities is built. Thirdly an optimization model is built whose objective is to mini—
mize the expectation of duration and a serial schedule generation mechanism is designed as decoding operator
for genetic algorithm. Finally a heuristic method is used to test on the PSPLIB of J60 problems (480 cases) .

The duration of the project is analyzed as the network and resource parameters and overlapping parameters
change. The results show that: the smaller the intensity of activities on resource requirements or the lower the
scarcity of resources the larger the number of overlapped activities and the more the shortening in the project
duration; Network complexity has little effect on shortening the duration; The more overlapping activities or the
smaller reworking probability on downstream activities the more obvious the impact of shortening the duration.

Key words: project scheduling; genetic algorithm; overlapping; resource; rework



