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Workshop Scheduling Using Forbidden Particle Swarm
Algorithm and Its Parallel Implementation

ZHENG Tianhua, WANG Jiabin, CAI Yuxiang, PENG Kai

(College of Engineering, Huagiao University, Quanzhou 362021, China)

Abstract: In order to solve the workshop scheduling problems of mass production, manufacturing and assem-
bly, workshop scheduling using forbidden particle swarm algorithm and its parallel implementation is proposed
based on Hadoop colony. A loader manufacturing workshop aims to minimize the completion time, the forbid-
den particle swarm algorithm is used to solve the workshop scheduling problem. The results show that the for-
bidden particle swarm algorithm can obtained an effective scheduling and avoid the algorithm from falling into a
local optimal solution in case of large batch in the workshop. Compared with the existing intelligent algo-
rithms, the forbidden particle swarm algorithm is more beneficial to achieve the global optimal solution.
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Fig.1 Mixed flow mixing workshop
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Tab.1 Product demand matrix

Eaiidis Q Q. Q Q X Y
A 1 1 — — — —
B — - 1 1 — —
C 1 1 — - — -
D - - 1 1 — —
E 1 1 — — - -
F - - 1 1 — —
G - - - - 1 —
H — — — — — 1
X 1 1 — — — —
Y — — 1 1 — —
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Tab. 2 Part processing time and processing sequences

W t,/s, LIP
A B C D E F G H
M, 300,1 375,1 0 0 0 0 0 0
M, 375,2 450,2 0 0 0 0 0 0
M, 375,3 450,3 0 0 0 0 0 0
M, 0 0 450,1 450,1 0 0 450,1 525,1
M; 0 0 0 0 450,1 525,1 375,2 450,2
M, 0 0 525,2 600,2 0 0 0 0
M; 0 0 0 0 525,2 450,2 0 0
Mg 0 0 375,3 0 375,3 375,3 0 0
M, 0 0 0 600,3 0 0 600,3 600,3
M, 0 0 375,4 0 600,4 600,4 0 0
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Tab. 3 Assembly time of components
T t.(X)/s t.(Y)/s TK t.(X)/s t.(Y) /s
1 147 126 6 126 105
2 126 147 7 168 168
3 126 168 8 147 126
4 105 105 9 147 168
5 157 168
Fa ah AR
Tab. 4 Total assembly time of products
t./s

L Q Q. Qs Q

1 105 84 91 105

2 140 147 133 126

3 154 161 140 175

4 140 126 140 147

S 133 147 126 140

6 147 154 147 161

7 126 133 133 140

8 147 140 154 147

9 147 133 133 140

10 140 140 133 140

11 140 147 147 154

12 154 161 147 154

13 126 133 133 126

14 147 157 147 161

15 126 133 133 140

16 140 147 140 133

17 147 154 140 147

18 140 147 147 140

19 140 133 140 133
20 154 161 147 161
21 140 133 140 168
22 168 161 161 168
23 161 161 154 147
24 168 175 161 168
25 161 168 161 168
26 140 147 147 147
27 126 133 140 133
28 126 126 126 119
29 154 154 147 140
30 161 154 154 161
31 161 147 168 161
32 140 133 126 133
33 161 168 161 161
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Fig. 4 Algorithm evolution curve
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Tab.5 Performance comparison of three algorithms

TSPSO GA 1A
/s L /s n/s L /s /s Lar /s
15 583. 00 15 602. 92 15 700. 00 15 711. 90 15 688. 00 15 734. 38
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Tab.6  Running time comparison of each workshop of three algorithms

Ak % J] /s 8/ %
FE T 7575 0
TSPSO W i 2247 0
R R 5761 0
F L 7 650 0.99
GA 2 i 2 247 0
7 i R T 5 803 0.72
F A L 7 650 0.99
IA 1 2 i 2 247 0
7 i R T 5 782 0. 36
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