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ABSTRACT

Component based software is a recent approach in the field of
software engineering emphasizes on design and development
of component based software system. It is based on reusability
of code which let customer to have quality product by paying
less amount of money and spending less time to produce. To
enhance security there is need of reliable software. In this
paper reliability study of windows operating system is done
and aim of this study is to find out the most reliable windows
operating system by use of fuzzy analytic hierarchy process
and fuzzy technique for order preference by similarity to ideal
solution (TOPSIS). Reliability factors for windows operating
system is determined which forms criteria for selecting
reliable windows operating system. After determining the
criteria fuzzy multi-criteria decision making methods such as
fuzzy analytic hierarchy process (AHP) and fuzzy technique
for order preference by similarity to ideal solution (TOPSIS)
are applied to reliable windows operating system selection
problem and results are presented.

1. INTRODUCTION

Component-Based Software Engineering (CBSE) is a
technology helps in development of complex system using
reusable components. In order to make reliable software from
reusable component quality need to measure at every phase of
software development life cycle and at early phase so that at
the time of testing no faults will occur as they have found at
an early phase of software development. Reliability is the
probability that software will provide failure-free operation in
a fixed environment for a fixed interval of time. The system
becomes unreliable due to system crashes, inconsistent output,
and unavailability of external system, databases and networks
which may cause failure of system. In this paper reliability
study of windows operating system is done. As operating
system provides link between the hardware and the software
and ensure the different aspects of the computer work well
together and can run together and also controls the execution
of programs and devices by maximizing systems performance
and providing different services to other applications such as
file storage and network communication. As no task can be
done by user without operating system installed in computer
.So there is need of reliable operating system installed in our
computer which improves work efficiency and data security.
As Microsoft's line of Windows operating systems is the most
used in the world and with Windows matured,

Microsoft added advances to make the user experience more
enjoyable and the development of software for the operating
system easier. But after windows vista failure because of
security feature and slower processing which were not much
better than previous version and incompatible with older PCs
which limited number of user to upgrade from XP. So
selecting reliable windows operating system is most important
nowadays so that people upgrade their system to higher
version operating system which is reliable and improves their
work efficiency and data security. Reliability study of
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Windows 7, Windows 8 and Windows 8.1 is done and using
fuzzy multi-criteria decision making methods reliable
windows operating system is determined. In this paper
reliability factors of windows operating system is determined
which form selection criteria to apply fuzzy analytic hierarchy
process (AHP) and fuzzy technique for order preference by
similarity to ideal solution (TOPSIS) on selection of reliable
windows operating system problem. In our study we have
determined 9 selection criteria’s which are Interoperability,
Ease of use, Security, System configuration, File
management, Memory Management, Backup and Restore,
System restore and On/Off transition experience. On the basis
of 9 determined criteria multi-criteria decision approach such
as fuzzy analytic hierarchy process (AHP) and fuzzy
technique for order preference by similarity to ideal solution
(TOPSIS) methods are applied on the problem and results are
presented.

This paper is organized as follows: Section 2 describes fuzzy
theory, Section 3 presented implementation and results,
Section 4 summarizes the paper and Section 5 presented
future work.

2. FUZZY THEORY

2.1 Fuzzy numbers

As triangular fuzzy number are useful in information
processing and promoting representation in a fuzzy
environment because of their computational simplicity .So in
this study triangular fuzzy numbers are adopted in fuzzy AHP
and fuzzy TOPSIS methods.Let (I,m,u) be the tripled defined
fuzzy number in triangular form where parameter I, m and u
respectively indicate smallest possible value ,most promising
value and largest possible value that describes fuzzy event.
Let two positive fuzzy numbers in triangular form

(lymyuq) and (l2,m3U3) and various operation
performed is shown below :

(Lymyuy) + (I, mous) = (I +1,, my+m,, ugtis) (1)
(Lymyuy) - (Lamauy) = (Iy 1y mymy, uyuy) (2

(lymy,uy) ™t = (1fu1 , 1X(m1 11/,[1) 3)
If k is a positive real number then:
(lymyuy) k=(l3k , mikuk) @)

We can use vertex method to calculate distance between two
triangular fuzzy number as :

d, (i, 7) =

Jlfg [(Iy = 1)% + (my —my) + (uy —uz)?]  (5)
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2.2 Fuzzy Analytic Hierarchy process
It involves decision problem which consist of:[3]

1)  Number of alternatives denoted as 4; (i=1,2... n)

2)  Aset of evaluation criteria CJ- G=12...m)

3) qualitative or quantitative assessments x;; (i=1,2....n; j
= 1,2...m) known as performance rating represent
performance of each alternative A; with respect to each
criterion CJ- leads to determination of decision matrix for
the alternatives.

4) Weighting  vector W = (Wy, W5, ...,W,,) where
Wy, Wo,.. W, are criteria weights represents relative
importance of evaluation criteria with respect to overall
objective of the problem.

In this project extension of AHP considered which was
proposed by Hepu Deng[3] .The various steps of AHP are as
follows : [3]

1) Formulate the decision problem and identify hierarchal
structure of the problem.

2) Determine decision matrix based on fuzzy numbers —
Table 1. Fuzzy numbers used for making

qualitative assessments [3]

Fuzzy number Membership function

1 1,1,3

FS (x-2,x,x+2)forx=3,5
N

g 7,9,9

By using fuzzy number defined in above Table 1 ,fuzzy
reciprocal judgment matrix for criteria performance (W) or
alternative performance with respect to a specific criterion
(C;) can be determined as :

a—ll 0..12 T alk
a a . @

CorW = 21 @22 2k (6)
A 2 Ay

Where,a_pq: 1 1 ,p=q;p,q=12...k;
fa_qp » P=q

Alternative performance rating (x;;) with respect to a specific
criterion C; can be determined as :

It i@
or W; = o224

x =_—4=- 74
X vk —
!PT Ty

U]

i

Where,i=1,2...n;j=1, 2....m and k = m or n depends on
whether performance rating is assessed by reciprocal
judgment matrix or weights of the criteria involved. So
decision matrix (X) and the weight vector (W) can be
determined as:

xll xlz wan xlm
le xzz wan xzm

X= ®
Xp1 Xpz e Xnm
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W= (wy, Wy .o W) ©9)
Where x;; represents the resultant fuzzy performance
assessment of alternative 4; (i =1,2,....n) with respect to each
criterion C; and w; is the resultant fuzzy weight of the
criterion C(j=1,2...m) with respect to overall objective of the
problem.

3) Determine the fuzzy performance matrix by multiplying

the decision matrix obtained at step 2 by the weighting
vector determined at step 2.

WiXy3 WaXyo o Wiplyy
WiXpy WiXae .. Wppiom

Z= (10)
WXy WalXps o WXy

4)  Obtain the interval performance matrix by using a-cut on
the performance matrix.

o represents degree of confidence and its larger value
indicates more confident decision matrix( o. = 0.5).

Qe = [a (m-1)] +I

Crigne = U - [a (u-m)] (11)
Z,=
8 zf] (28025, [28me 2 8mr]
(281 25,]  [25.25,] [25me 25mr]
[z5n102m1r]  [ZR20202r] [z3mi Zrme]

5) To incorporate with decision matrix attitude towards risk
using an optimism index A with value A = 0.5 ,an overall
crisp performance matrix is calculated as :

zi‘la Z%Za zi‘ma
3y Z}al Z}\.l Z}\.l
Ly=|%21a ©22a - Slma (12)
Z‘féla Z‘f}tm Z‘f}tma
Where, Z3, = . Z8,+(1- 1) Z, : AE[0,1]

6) Normalized performance matrix is calculated to each

criterion as :
K
A
T = 2 (13)
\IE?::l':Z-}jcr :'2
A A A
zlla’ lea z1'm|:r
A A A
Zh= Z31a Z32g - Zama (14)

A A A
znl.:r ZnZa Zn'ma
7) Determine positive ideal solution and negative ideal
solution —

Positive ideal solution Aﬁ+ and negative ideal solution

A;‘;' can be determined by selecting maximum and
minimum value across all alternatives with respect to
each criteria which respectively represent the best
possible and worst possible results among the
alternatives across all criteria.
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8)

9)

10)

A=z Z %;,....,zfn; (15)
Ay =(@1.755 e I (16)
Where, ZiH = max (15 , Z3jas -+ - Znja) (17)

Zj'\‘u =min (Zlmrzzju: 'n_m) (18)

Degree of similarity between each alternative and the
positive ideal solution and the negative ideal solution can
be calculated respectively by :

LM
At _ A da
S‘Eu - T (19)
max (4;, A;, Ag .4 )]
Logh-
A— A4
Sia 'W (20)
(A7 AT AL AZT)
Where , = (Zha Zhe e Zhan) is 1T row of
overall performance matrix . So, Iarger value of 5, “and

.‘3'm represents higher degree of similarity between each
alternative and positive and negative ideal solution
respectively.

Determine overall performance of each alternative
M+
A S
Poi=mw. 9= (21)
CS E{l f

An alternative with higher degree of similarity to the
positive ideal solution and at the same time a low degree
of similarity to the negative ideal solution is preferred.

Arrange performance index values in descending order
and give rank to the alternatives.

2.3 Fuzzy TOPSIS method

The basic concept of fuzzy TOPSIS method is that shortest
distance must exist between alternative chosen and positive
ideal solution and longest distance from the negative ideal
solution with minimum cost criteria and maximum benefit
criteria for positive ideal solution and minimum benefit
criteria with  maximum cost criteria for negative ideal
solution.

In this paper TOPSIS method proposed by Chen CT [4] is
used.The algorithm of this method is described as follows:[4]

1)

2)
3)

4)

Form decision makers committee — Let k be decision
makers and £, be fuzzy rating of each decision maker
i.e. D, = (k = 1,2...k) can be represent as triangular
fuzzy number E’; = (k = 1,2,...k) with membership
function 'UEE(X)

Identify the evaluation criteria

Decide linguistic variables for alternatives and

evaluation criteria.

Aggregate the weight criteria — Aggregate the fuzzy
rating of all decision maker represented as triangular

fuzzy number E’; = (ay .by.cy) k= 12..k can be
determined as Z = (a,b,c) , k= 1,2...k . Here :

a=min{ag},b :%Eﬁzl by, c=max{c} (22)

Aggregate fuzzy rating of alternative with respect to
each criterion when fuzzy rating and importance weight
of the k™ decision maker are:
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5)

6)

7)

8)

9)
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- (az_: L z'j) (23)
Where a;; =min{a;}, b= kz"-' 1hyjp €15 = max
{Ciju}

So aggregated fuzzy weights 'J'Tf}; of each criterion are
calculated as:

'Mf = (le ;szy W_JB) (24)
where M’_J'l = min {wjkl} W Ek 1WJ;(2 ’ ng =
max {W;pz}

Construct fuzzy decision matrix as :

D= o i o and
X¥mi Xmz o Xmm
W =[Wy, Wy ... W] (25)

Where 5&; = (GU ’bU’CU) and J'L_‘l‘uj = (M-fjl ’sz’ H-rja),
i=1,2..,mand j=1,2,...,n

Normalize the fuzzy decision matrix — Normalized
fuzzy decision matrix Z can be determined as :

B o
Py ) where ¢;; = max €;; (26)

Construct weighted normalized fuzzy decision matrix —
Weighted normalized fuzzy decision matrix is
computed by multiplying the importance weight of
evaluation criteria and values in the normalized fuzzy
decision matrix. It is represented as ¥

V= [ Imen:i=12,...mandj=12,..n; where,
v = 25w, (27)

Here, ﬁ] represents importance weight of criterion € |

Determine fuzzy positive ideal solution and fuzzy
negative ideal solution —

Fuzzy positive ideal solution (FPIS,A%) is determined
as:

A=V V2, y) (28)

Fuzzy negative ideal solution (FPIS,A™) is determined
as:

A =@y 15, 1) (29)

Where, v = max {v;;}and ¥ =min {v;;};
i=12,...mandj=12,...,n

Calculate distance of each alternative from FPIS and
FNIS — The distance of each alternative from FPIS and
FNIS are calculated as :

d; =¥, dy (@, 7 )
anddy =¥, d,(@; 17 );i=1,2.m  (30)
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Here, d,, is the distance measurement between two fuzzy
numbers.

10) Calculate the closeness coefficient of each alternative —
A closeness coefficient (CC;) is defined to rank all
possible alternatives. It represents the distance to the
FPIS(A™ ) and FNIS(A™ ) simultaneously CC; can be
calculated as :

ds
CCi=—"=
d}+d;

;i=12,...,m (31)

11) According to closeness coefficient give ranking to
alternative in descending order.

3. IMPLEMENTATION & RESULTS

Our application is related with the selection of reliable
windows operating system which is needed after failure of
windows vista and changed people thinking that higher
version is more reliable than previous version. So in this study
three windows version i.e. Windows 7, Windows 8, Windows
8.1 are considered as alternative and denoted as A, , 45 , A,

respectively. Then evaluation criteria are determined as
Interoperability(C'y) , Ease of use(C;) , Security(Cy) , System
configuration(C,) , File management(Cs) , Memory
Management(C;) , Backup and Restore(C;) , System
restore(Cg) , On/Off transition experience(Cy) .

3.1 APPLICATION WITH FUZZY AHP
Based on the comprehensive discussion about considered
criterion and using Saaty’s 1-9 scale shown in Table 2, fuzzy
reciprocal judgment matrix with respect to alternatives in
regard to each criterion is given below:

I 5% 777 17t 97!
=8 1 7|.C=|7 1 777,
7 77t 1 9 7 1
s B
Ca= 17 1 9 |6G= |5 1 1|,
5 97t 1 5 1 1
e N
Cs= 17 1 771 .C= |7 1 7}
9 7 1 5 771 1
) B O
G=17 1 731.6G= |7 1 7|,
9 7 1 771

(32)

)
—
[¥s]
~
-
—

o
=)
1

WOl =l =
=l =]
=1

Table 2. Saaty’s 1-9 scale [12]

Linguistic variables fuzz y number
Equally important 1
Somewhat more important 3
Much more important 5
Very Much more important 7
Absolutely more important 9
Intermediate values 2,468
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Fuzzy decision matrix shown in equation (33) is calculated by
considering fuzzy reciprocal judgment matrix shown in
equation (32) and using equation (7) alternative performance
rating with respect to each criterion is calculated.To determine
relative importance of the selection criteria, fuzzy reciprocal
judgement matrix showin in equation (34) is used and
Weighting vectors is calculated shown in equation (35).

W=

13 1
s 1 1y
9 7 1
1/3 1/3 1/9
4 5 o1,
7 5 L 1
4 1/3 1/3 1/9
4
4

= O W W

1/3 1/3 1/9
1/7 1/4 1/3 1/3 1/5 1/5 7

U
~~
~N
Uy
~~
w
Ng w w
~
[ NS 2 @2 SR CC R SR~ N |

(34)
[.013,.039,.174];
032,.087,.226]
010,.226,.471]
068,.151,.315]
026,.069,.185]
071,.164,.374]
026,.070,.186]
056,.123,.291]
[.032,.066,.167]

L.
[
[
[
[ (35)
L.
L.
L.

Based on criteria weights fuzzy performance matrix shown in
equation(36) of the problem is calculated using
equation(10).Using equation (11) a-cut on the performance
matrix is calculated and interval performance matrix is formed
shown in equation (37) .To calculate crisp performance matrix
shown in equation (38) use equation (12) and then normalized
performance matrix shown in equation (39) is calculated using
equation (13).

.084 .047 .259 .127 .014 .179 .04 .120 .036

.135 .010 .031 .032 .014 .024 .008 .015 .007]

.053 .088 .108 .127 .071 .082 .072 .069 .066

(38)
zZh=

(39)

Positive and negative ideal solution is calculated is using
equation (15) ,(16),(17) and (18).

ARt = (808, 0.88, .918, .697, .972,.904,.878,.863,.88)
AY=(.317,0.1, .109, .175,.191,.121,.097,.107,.093)

Then calculate using equation (19) and (20) degree of
similarity between each alternative and the positive ideal
solution and the negative ideal solution respectively and using
equation (21) overall performance of each alternative is

23

.808 0.1 .109 .175 .191 .121 .097 .107 .093
.502 047 .918 .697 .191 .904 .487 .863 .48
.317 0.88 .382 .191 .972 .414 .878 .496 .88
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calculated and in Table 5 performance index and ranking of
windows is shown. From Table 3 it can be seen that

performance index of alternative A3 (=.806) is greater than
alternatives 45 (=.780) and A4 (=.309) . So we prefer
alternatives in order A, A and 44 (43>4,>4,). Hence we
get Windows 8.1(43 ) as the most reliable windows version in
comparison with Windows 8(4», and Windows 7 (4;).So
reliability order is: Windows 8 .1>Windows 8 >Windows 7

Table 3. Performance index and ranking of windows

Windows Performance Ranking
index
A, 0.309 3
A, 0.780 2
As 0.806 1
3.2 APPLICATION WITH FUZZY
TOPSIS

In this section fuzzy TOPSIS is proposed for the reliable
windows operating system selection problem. Firstly,
importance of criteria by using linguistic variables is
evaluated by three decision makers D; D, , Dz shown in
Table 4 and importance weights of the criteria determined by
these three decision makers are shown in Table 5.To evaluate
the rating of alternatives with respect to each criterion three
decision makers use linguistic variables shown in Table 6 and
under nine criteria rating of three alternatives are shown in
Table 7. To construct fuzzy decision matrix and fuzzy weights
of three alternatives shown in Table 8, aggregate fuzzy rating
of alternative with respect to each criterion is calculated by
using equation (23). And aggregated fuzzy weights of each
criterion are calculated using equation (24). The normalized
fuzzy decision matrix is formed as in Table 9 .

After a weighted normalized fuzzy decision matrix is formed,
fuzzy positive ideal solution and fuzzy negative ideal solution
are determined as in the following:

A" =((0.9,09,.9) (1,1,1) (1,1,1) (:8,.8,.8) (:6,.6,.6) (.9,.9,.9)
(.8,.8,.8) (.6,.6,.6) (.54,.54,.54))

A~ = ((.35,.35,.35) (.49,.49,.49) (4,.4,.4) (2,2,2) (2..2..2)
(.35,.35,.35) (.22,.22,.22) (.14,.14,.14) (.1,.1,.1))

By using vertex method distance of each alternative from
FPIS and FNIS with respect to each criterion is calculated as:

d(A;,A") :\/1/3 [(0.9 —.35)2 + (0.9 — .64)2 + (.9 —.9)?]
=351
d(A, A” )

:\/1/3 [(0.35 —.35)% + (0.35 —.64)2 + (.35 — .9)?] = .358
dy _ 2634

CcCy= - = =0.450

17 dl4a; 2213+2.634

dy 3216 ds
cc, =22 = = 0559 CCy = —22_
dh+ds 2.216+2.536 di+d;
2,075

=—— =0.520

3.075+2.836

d; and d; of three alternatives are shown in Table 12.Using
equation (31) closeness coefficient of three alternatives is
calculated as :

Ranking order of three alternatives according to their
closeness coefficient is determined as : 45 > A3 >44 . Hence
we get Windows 8 is the most reliable Window operating
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system compared with Windows 8.1 and Windows 7.So0
reliability order is: Windows 8 >Windows 8.1 >Windows 7

Table 4. Linguistic variables for importance weight of
each criterion [4]

Linguistic variables Triangular fuzzy
number

Very low (VL) (0,0,0.2)

Low (L) (0.1,0.2,0.3)

Medium low (ML) (0.2,0.35,0.5)

Medium(M) (0.4,05,0.6)

Medium high (MH) (0.5,0.65,0.8)

High(H) (0.7,0.8,0.9)

Very high(VH) (0.8,1,1)

Table 5. Importance weight of each criterion from 3
decision maker

Criteria Dy D, D,
C, H VH H
C, H H VH
C, VH VH VH
C, M MH M
Cs M M M
Cs H VH H
[ M M MH
Cs M ML M
Ca ML ML M

Table 6. Linguistic variables for ratings [4]

Linguistic variables Triangular
fuzzy number
Very poor (VP) 0,0,2)
Poor(P) (1,2,3)
Medium poor(MP) (2,03.5,5)
Fair(F) (45.6)
Medium good (MG) (5,6.5,8)
Good(G) (7,8,9)
Very good(VG) (8,10,10)
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Goal

Reliable Window
operating system

X=
[03,.05,.31] [03,.04,.16] [.03,.08,.19] [.04,.09,.32]
[[.25,.57,1.68] [.16,.30,.60] [.37,1.10,1.14] [.16,.45,1.15]
[14,.36,1.08] [35,.64,1.03] [.11,.39,.55] [.16,.45,1.15]

[.001,.270] [.002,.019] [.009,.053] [.008,.057] [.001,.028]
Z,=1|[.012,157] [.015,.080] [.126,.392] [.039,.215] [.012,.016]
[.007,.100] [.033,.144] [.044,.173] [.039,.215] [.026,.117]

Table 8. Fuzzy decision matrix and fuzzy weights of three

alternative

Criteri A, A, Az Weight
gl [5.7.5.9] [7.8.9] [5.7.5.9] [.7..86.1]
[ [5.7.59] | [810.10] | [7.9.33.,10]] [ 7. .861]
[ [5.7.9] | [7.8.66.10] | [5.7.5.9] [8.1.1]
[ [5.6.5.8] [7.8.9] [7.8.9] [.4..55,.8]
[ [5.7.9] | [7.8.66.10] | [7.9.33.10]| L4..5..8]
Ce [5.7.5.9] | [7.8.66.10] | [7.9.33,10]] [.7. .86.1]
[ [5.7.9] | [7.8.66.10] | [7.8.66,10] [ 44..55..8]
Ce [7.890] | [7.8.66,10] | [7.9.33,10]] [.2..45,.6]
Cs [5.7.9] | [7.8.66,10] | [7.9.33,10]] [2 .4 .6]

Table 10. Distances between 4; (i=1,2,3) and A* with
respect to each criterion

[.03,.04,.16] [.03,.05,.21] [.03,.04,.16] [.03,.05,.17] [.03,.04,.16]
[.16,.30,.60] [.31,.66,1.28] [.16,.30,.60] [30,.61,1.09] [.16,.30,.60]]
[35,.64,1.03] [11,.27,.62] [.35,.64,1.03] [.19,.33,.63] [.35,.64,1.03]

(33)
[.005,.043] [.001,.016] [.003,.027] [.001,.014]
[.065,.293] [.012,.068] [.045,.196] [.012,.06] | (37)
[.026,.138] [.026,.118] [.027,.111] [.026,.107]

Table 9. Normalized Fuzzy decision matrix

Criteria Ay A, Az
€, [.5..75,.9] | [7..8.9] [.5..75,.9]
€, [.7..8.9] [81.1] [.7..93,1]
[ [5.7.9] | [.7..86.1] [.5..75..9]
C, [.5..65.8] | [7..8.9] [.7..93,1]
Cs [5.7.9] | [.7..861] [7..93,1]
Ce [.5.75.9] | [.7..86.1] [.7..93,1]
C; [5.7.9] | [.7..861] [.7..86,1]
Co [7..8.9] | [.7..86.1] [7..93,1]
Co [5.7..9] | [7..861] [.7..93,1]

Table 11. Distances between 4; (i=1,2,3) and A~ with
respect to each criterion

Ci | €2 | C3 |Gy |C5|Ce|Cq|Cg |Gy

€1 C3|Cy|Cs | Co | C7 | Cg | Co

d(4,A") 3 |3 |2 |21 | 358 | 303 | 26 | 27
58 |36 | 68 | 4 3 |4

d(A, A" 35 | 352 | 39 | 4 2 3 4 30 | .29

d(A,A°) | 3 |4 | 3 |27 | 445 | 367 | 29 | 31
79 |46 |33 |0 9 |1

d(A;,A°) | 3 |3 | 3 |27 | 348 | 367 | 30 | 32
58 |5 |92]9 7 |8

d(A, A" 26 | 266 | 26 |3 | .2 |.2 |.3 |.29 |.26
)

d(A; A" 35 | 316 | 3% |3 |.2 |3 |3 |.28|.25
)

3.3 Result and Discussion

As we have seen from results that for selection of reliable
windows operating system problem the appropriate methods
of fuzzy are AHP and TOPSIS .In this paper results of fuzzy
TOPSIS i.e. second alternative is preferred compared to other

Table 12. Computation of d; ,d;, CC;

Aq A, As Ranking
order

d; | 3213 3.216 | 3.075

d; | 2634 | 2536 | 2836 |42 >4s
CCi | 0450 | 0559 |o0520 |~

alternatives. So we can say that Windows 8 is the most
reliable version of windows operating system. fuzzy TOPSIS
outcome is preferred because on comparing fuzzy AHP and
fuzzy TOPSIS in terms of amount of computations fuzzy
TOPSIS requires less computation than fuzzy AHP and works
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well for one-tier decision tree unlike fuzzy AHP which is
preferable for widespread hierarchies. In fuzzy AHP increase
in number of criteria and alternative increases risk and pair
wise comparison. Also fuzzy TOPSIS provides meaningful
information by measuring alternative distances to negative
ideal solution and positive ideal solution of each alternative
and then gives ranking as compared to fuzzy AHP where pair
wise comparison and priority weights of alternative is done by
decision makers using extent analysis method. Hence we get
Windows 8 as the most reliable windows operating system
compared with latest version Windows 8.1 and previous
version Windows 7.

4. CONCLUSION

Component based software is recently use in the field of
software engineering emphasizes on design and development
of component based software system .The reliable windows
operating system is determined in this project by the use of
fuzzy multi-criteria decision making approaches i.e. fuzzy
AHP and fuzzy TOPSIS. Reliability factors of windows
operating system is determined which form selection criteria
for evaluating most reliable windows operating system
.Criteria’s are Interoperability, Ease of use, Security, System
configuration, File management, Memory Management,
Backup and Restore, System restore and On/Off transition
experience . Preference order of alternatives is determined by
using fuzzy AHP and fuzzy TOPSIS and from result
discussion Windows 8 is found as the most reliable windows
operating system.

5. FUTURE SCOPE

There is further scope of improvement in reliability of
component based software system by finding sub criteria
which may improve result of selection of reliable windows
operating system. The method proposed in this project can be
applied to other problems required decision from multiple
criteria like selecting reliable android version so that people
can choose best version Smartphone out of different version
available, personnel selection, material selection for
companies. Also other multi-criteria methods like fuzzy
PROMETHEE and ELECTRE can also be used to find out the
reliable windows operating system.
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