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ABSTRACT

This paper presents an approximate analysis of the
serial production lines using decompositon technique. A
serial production line consists of a series of
unreliable machines separated by finite buffers. The
serial production line is evaluated by approximation
method, the results of which are compared with those
examined by the discrete time event simulation.

based on this approximation method, a gradient technique

is proposed, which improves the efficiency of an
operation of production line through the re-allocation
of buffers.
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Fig. 2. Decomposition of the four-machine line
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Table 1. Results of approximate analysis using decomposition
technique

a) Joetd L1 (K =4)

a) Production line L1 ( K = 4)
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Table 2. Results of the improved production rate through
re-allocating buffers

) AdAkebd L3 (K = 10 )
8) Production line L3 ( K = 10 )
N 1 2 3 4 5 6 7 8 9 10
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N 1 2 3 4 5 [ 1 8 9 10
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Ci 39 51 S4 55 55 S5 53 50 38 0.4361
o. 48
2 =¥ A 5 U J)AY -T"rﬂ‘%%ﬂ W E s}
A AQgRUY d5e 2AHOR HHsign o =
2 shol ot ws AL Eol JUAAY Hxg A
AP YHe Adshdn. Paedg Bl As o
& Blg 2Asgg o, 2 IS A}Rﬁl-@l B H
3 Jugol we 2A8 AHE Fopd o A )
e 9 255} s w2 Agelol 4 Jad ads
438 R ebdch =g AQaetd 4% AU
o dg Eaold, TS shdg Tl ‘?Q’l‘ 3 \l&%
HAn duelEg FUYT AH T To] Fov) Foja
Barerelol WelH Aol ste wHY Lol o] FolWE

Bl
B2

Yves Dallery, R.David, and X. L. Xie, "An efficient
algorithm for  analysis of transfer lines with
unreliblae machines and finite buffers,” IIE Trans.,
vol. 20, pp. 280-283, Sept. 1983.

J. A, Buzacott end L. E. Haniffin, " Models of
automatic transfer lines with inventory banks: A

3

]

"



(5]

(9]

review and comparison,” AIIE Trans., vol. 10, no. 2,
pp. 197-207, 1378.

Y. F. Choong &nd S. B. Gershwin, "A decomposition
method for the approximate evaluation for
capacitated transfer lines with unreliable machines
and random processing times,"1IE Trans., vio. 19,

pp. 150-15%, June 1987
Yves Dallery, R.David, and X. L. Xie, "Approximate
analysis of transfer lines with unreliable

machines and finite  buffers,” IEEE Trans. on
Automatic Control, vel. 34, no. 9, pp. 943-953,
1983.

S.B. Gershwin, "An efficient decompositon method for
the approximaete evaluation of tandem queues with
finite storage space and blocking,” Oper. Res., vol.
35, no. &, pp. 291-305, Mar.-Apr, 1987

S.B. Gershwin send 1. C. Schik, "Modeling and
enalysis of three-stage transfer lines with
unreliable machines and finite buffers,” Oper. Res.

vol. 31, no. 2, pp. 354-380, Mar.-Apr. 1983.

Y. C. Ho, M. A. Eyuler, and T. T. Chien, "A gradient
technique for general buffer storage design in a
production line,” Int. J. Preduction Res., vol.
17, no. 6, pp. 557-580, 19879.

D. Mitra, "Stochastic theory of a fluid model of
multiple failure-susceptible producers and consumers
coupled by a buffer,” Advances Appl. Probability

Sept. 1988.

N. J. Pasko, "A probabilistic model of a system with
intermediate accumelation of  production,” Eng

Cybern., vol. 12, no. 1, pp. 75-82, 1974

{10] B. A. Sevast'yanov, "Influence of storage bin

capacity on  the average standstill time of a
production line,” Theory Probablity Appl., vol. 7
no. 4, pp. 429-433, 1962.

410



