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A Study on Analysis of NVP Reliability
Using Genetic Algorithms

Kyeong-Ae Shin'- Pan-Am Han''

ABSTRACT

There are the fault tolerance technology and the fault avoidance technology to analyze and evaluate the performance of
computer system. To improve the relibility of software, The N~Version Programming(NVP) technology is known to be
the most objective and quantitive. However, when discrete probability distribution is used as estimation model, the values
of it's component reliability should be same. In this paper, to resolve this problem, we adapted the genetic algorithms to
NVP technology and implement the optimized simulate. And then the results were analyzed and estimated. Through this
study, we could optimaze the reliability of each component and estimate the optimum count in the system reliability.
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(Table 1> Comparision of performance of Software fault tolerance

FT ED| ER| Ab{ Cr| Av| MTTF |MTTF L
NVP 5] 1 111 1 1
Recovery Block { 2| 4] 3| 5] 4 4 5
Concurrent Error
Detection 4 112| 4 4 4
Algorithmoc FT' | 1| 2] 3| 2] 3 4 4
Baseline 5] 5 3 5
* <E DAA T, 2 3 4,59 @2 19 7PF 2 571 /M3

e gojet,
+ ED : error detection, ER : error recovery,
Ab : aborting, Cr * correctness
Av : availability, MTTF : mean time of failure,
MTTF L : MTTF w/o luck
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stepl : Procedure Initial population

step2 : Evaluate fitness function of Initial population
stpe3 : Loop fitness function < 90%

stepd  selection execute

stepd © crossover execute

stepb : mutation execute

step? : Procedure New population

step8 : Evaluate fitness function of New population
stepd : stepd

stepl0 : end
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(Fig. 2) Procedures of genetic algorithms
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S8 R Mt | G o N | 60 | P | B0 Acu
1 1110101 {23, 19 1011111 [0.0552] 00632 | 1.896
2 1011011 {23, 19 0111001 |0.0044) 00041 | 0.12%5
3 1101101 |17, 12 1001111 |0.0320f 0.0355 | 1.066
4 1110011 17, 12 1011101 [0.0110] 0.0111 | 0.3%4
5 0111111 | 5, 21 0111111 |00722] 00838 | 2514
6 1101011 | 5 21 1101111 {0.0418] 0.047 | 1.414
7 1001111 |24, %5 110011 }0.0094| 0.0096 | 0.289
8 Ol11110 |24, 25 0111011 |0.0220] 0.0236 | 0.709
9 0111110 |17, 20 1001101 [0.0064] 0.0062 | 0.188

10 | 1110011 {17, 20
11 | 101011 |30, 16
12 | 1011101 |30, 16

1100111 [00179] 00192 | 0577
1130011 0.0094{ 0.009 | 0.289
1111111 {0.0722] 0.0838 | 2514
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24 00094 | 00158 | 0474 20 | 1100111 [19.21] 2 1111011 |0.0220] 0.0236 | 0.709 1
% 00722 | 01373 | 4119 21 101111 | 7,11 4 1001011 {0.0097] 0.0100 | 0.300 0
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Average 0.0297 | 00333 1 28 | 101111 |28 19 7 ] 0111011 [0.0220) 00236 ] 0709 | 1
Max 00722 | 00722 | 4119 29 1111010 |16, 28| 1 0101111 |0.0418| 0.0471 [ 1514 2
30 | 1110011 |16 28] 1 101111 [0.0418] 00471 | 1514 2

Sum 1.1013| 1.0000 30 30
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(Table 4) Adopting process of nine population
of genetic algorithms

string MP. a.fm_' Cross-

No. tion Mate l)s‘;'g Pogluelawtion f(x) | Pselect e}:“ix{;l'an;t ;c\glt::l::]
1 ol | 87| 7 0111111 100722 00370 | 1111
2 onil | 87 OL11111 |0.0722] 00370 | LI11
3 oI |28 6 111111 [0072( 00370 | 1111
4 HOIl {28, 6 0111111 100722} 00870 | 1111
5 1001111 | 7. 26 0101101 {00084 0.0429 | 0658
6 ol | 7.2 0111111 |0.0722| 0.0370 | 1111
7 o 1327 0111111 {0.0722| 00370 | L.E11
8 111 1327 0111111 |0.0722] 00370 | 1.111
9 oIl | 2 14 1011111 |0.0652| 00279 [ 0.838
10 | ol | 2 14 HIL [00722) 00370 | 111D

jomd

1111110 | 28. 9 M1 {00722] 00370 | L1111

12 | oy |28 9 0011111 0.0562( 00279 [ 0.838

13 | O1MIl1l |29, 21 1111411 |60722| 00370 | Ll111

14 | 11111 (29, 21 1111111 |00722{ 00370 [ 1.111

15 | 11011 | 2,13 1011111 |00552| 00279 | L.111

16 | it | 2,13 0111111 |0.0722; 00370 | L.111

17 | o |25, 30 OL11111 (0067221 00370 | 1111

18 | o110 |25, 30 1011111 |0.0562] 0.0279 | 0838

19 | o1 | 6 10 0111111 {0.0722( 00370 | LIN
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20 | oMl | 610 Otl1111 {00722} 00370 | 1111
21 M | 619 0111111 |00722( 00370 | 1IN
22 | 1011110 | 6,19 0111111 {0.0722{ 00370 | 1111
23 (ot | 7.2 0111111 |00722( 0.0370 | 1111
24 | oIl | 7.2 0101111 |{0.0418f 0020 [ 062
25 | ont |21 10 1 joor22] 00370y 1111
26 | o1l 21, 10 0111111 |0.0722| 00370 { 1111
27 | o | 217 1011111 100552| 00279 | 0.838
2 | mun | 217 0111111 |0.0722( 0.0370 [ 1.111
29 | 11111 | 416 1101111 [0.0418] 0020 | 0625
30 | 1011111 | 416 1111111 |00722( 00370 [ 1111
Sum 1.9571] 1.000O [ 30
Average 0.0652| 00333 1

Max 0.0722[ 00370 | 1L.111
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{Table 5) Values of system reliability of each generation

generation max avg f(x)
1 00722 0.0297 04113
2 00722 0.0367 0.5083
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