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A study on the bounding method for computing
the reliability of communication networks

Young Hun Kim*¥ Young Hwan Oh* Regular Members
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ABSTRACT

It has been establisued that the reliability of communication networks is NP hard problem owing
to computationally and complexity as the number of componeuts is increased in large networks.
This paper proposed an algorithm for determining upper and lower bounds on the reliability of
source-to-terminal in communication nerworks to solve this problem. The evaluation method
follows the next procedures. First, minimal pathset and minimal cutset are serched. Second, it is
sorted that the number of components is the same events and the reliability bounds is evaluated by
the section function to extract common variable, The performance of propesed algorithm is also
estimated as compared to the reliability of Esary-Proschan, Shogan and Gopal.
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Fig. 1. bridge network.
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Fig. 4. Symmetric network .

XoXsXoX0X 1, XaXsX7X, X3XsX7XiXie,
XaXsXsX10X11, XaXsXeXiz, X1XeX11,
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H
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4) [9A4]8 HE&3A Gi9 Sig FEto
S = XaXoXwXn + XeXsXoX10Xn = XeXwXun(Xs + XiXs)
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S = XoXaXeXn+ XoX:XeX10X =X XsXs( X1+ X1w0X1)
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Pr(Su)=p{1—(1—p)(1—p5}} (13)
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XX Xe' Xy, Xo' X' X' X Xa' X' X7 X" X',
Xy Xs X' X' X', X1 X7 Xe'Xo'Xe',
XiX7 XX Xe', Xo X' X' Xa'Xe' |

4) | &44]% A e G’ F g -8

Fr=X1o'Xa Xo X 11+ XX X X0 Xa', =X X' X’
(Xy'+X4'Xs")

Fo=Xi" X" X5 Xo+ XX X X' X', = X" X5' Xy
(X +X1Xs")
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P:(Fs)=q?

L RUP)=(1-q)[1~q* {1-(1—q)(1—q2]
=(1—g{l—(1—q)(1—qz}]
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EREEIEE S e

B oAy aixe) Fas e 24 At
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Table 1. Comparison of the exact reliability and the
reliabilty bounds for symmetric network.

P PL(P) Re(P) Ru(P)
0.99 0.999898 0.9999 0.999999
0.95 0.997342 0.9973 0.999999
0.9 (.988479 0.9885 0.999999
0.8 0.943699 0.9446 0.999853
0.7 0.843755 0.8512 0.992171
0.6 0.671088 0.7003 0.924935
0.5 0.439195 0.5059 0.723237
0.4 0.210093 0.3048 0.430552

V.HdE 9 D&
E wmEod M e Ee A4S B4y st

o Z7hA] whH ) v wstg o 1Y 4 2] Z1g Zoj) o
g e TARIE R A Aabe (4, 5 61 7 v
a&k7] fsted 31 2 o) Ve Q1o a9 504 o]
£ =23 st H 204 Fag A es vug
B =89 A48t 1AM 8 ¥ = Esary-Proschan [4]2)
it Hoe o8 235 o)Ay Shogan {513} Gopal

H 2 i3 e Z (29 4 )0 ik 43 AR R

H) 3l

Table 2. Comparison of the reliability

upper bounds

for symnetric network

p 3 &% Proschan Shogan Gopal B
Re(P) (4] [5] [6] Ru(P)
0.99 0.9999 0.99999 0.9999 0.99990 0.999999
0.95 0.9973 0.99999 0.9975 0.99749 0.999999
0.9 0.9885 0.99999 0.9898 0.98977 0.999999
0.8 0.9446 0.99999 0.9560 0.95574 0.999853
0.7 0.8512 0.99786 0.8871 0.88568 0.992171
0.6 0.7003 0.95515 0.7634 0.76019 0.924935
0.5 0.5059 0.76892 0.5754 0.57142 0.723237
0.4 0.3048 0.54094 0.3527 0.34988 0.430552
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Fig. 5. Comparison of the reliability upper bounds.
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Table 3. Comparison of the reliability lower bounds for

bt

Comparison of the reliability lower bounds.

01 02

03 04 05 06

Failure Probability

Hi !

symnetric network

LEAR AlE] R pkE o] w)

yeet Proschan Shogan Gopal L

d Re(P) 4] (5] 16] RL(P)
0.01 0.9999 0.9989 0.9999 0.99990 0.999898
0.05 (.9973 0.99730 0.9973 0.99730 0.997342
0.1 0.9885 0.7955 0.9885 0.98849 0.988479
0.2 0.9446 0.94315 0.9430 0.94405 0.943699
0.3 0.8512 (.83925 0.8390 0.84654 0.843755
0.4 0.7003 ©0.65329 0.6574 0.66371 0.671088
0.5 0.5059 0.39915 0.4187 (.46549 0.439195
0.6 0.3048 0.15942 0.1971 0.24934 0.210093
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