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A Method for the Buffer Allocation Problem with
Collision Probability Using Computer Simulation

EisHt CHIBA,! TETSUO AsANoO!t and TOSHIHIDE IBARAKI!

Most manufacturing systems for liquid crystal panels or integrated circuits are usually
equipped with enough buffer numbers to avoid collision between workpieces. However, they
often contain redundant buffers which are not actually used. In order to reduce the produc-
tion cost, the number of buffers should be decreased as possible. In this paper, assuming a
constant inter-arrival time of workpieces, we present a computer simulation method for com-

puting the collision probability on an in-line system in which each machine has an arbitrary
size of buffer. Then, we apply the method to obtain a buffer allocation that achieves the
smallest total number of buffers under an arbitrarily specified collision probability. We also

present some simulation results.
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#1 F#& Collision_Probability T X 5RZR18 & BHEIGHE

Ro77R® | 21 22 23 za 5 %o 2z zs | Z | HGEWB (%) | HIIBYH (sec.)
1 1 1 1 1 1 1 1 1 B 100 14.093
2 2 2 1 1 1 1 1 1|10 99.95 14.084
3 2 4 2 1 1 1 1 1 13 90.94 14.078
4 3 2 2 1 1 1 1 1 12 52.45 14.094
5 3 2 2 2 1 1 1 1 13 52.34 14.094
] 3 2 2 2 2 1 1 1 14 52.32 14.078
7 3 2 2 2 2 2 1 1 15 §2.3 14.094
8 4 2 2 1 1 1 1 1 13 0.24 14.078
9 4 3 2 1 1 1 1 1 14 0.24 14.078
10 5 2 2 2 2 2 1 1 17 1] 14.078
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CPU: Intel Pentium4 3.00GHz
OS: Microsoft Windows XP
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£ 2 Fix Buffer_Allocation 2L 3/¢y 7 7RR & #HI¥EFH
CEEMB e (%) D2 21z 24 3 ze zr zs | Z | BHSISY¥M (sec)
0 5 2 2 2 2 2 1 1|17 519.734
5 4 2 1 1 1 1 1 1}|12 441,078
10 4 1 1 1 1 1 1 1 11 425.422
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50 4 1 1 1 1 1 1 1|1 425
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