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Abstract: - The scope of our research is finding a correlation between the correctness indicator and the 
reliability indicator for software programs. For this, the correctness and reliability indicators will be calculated 
for a simple program, written in C programming language. The computations will be made for each program 
version obtained by correcting different error type found in the testing process. Will be observed there is a 
closed correlation between correctness and reliability in the way that for an increasing of the correctness level 
there will also be a significant increase of the reliability level. 
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1 Informatics solution 
Software quality is defined as all the properties of a 
software application: technical, economical and 
social. 
In different applicationsm quality characteristicts 
also have different roles, depending on the 
application purpose. 
Reliability is the most important software 
characteristic and relates to the capacity of an 
informatic appliction to maintain its performance 
level in certain given conditions for a specified 
period of time. A software product has to have as 
less as possible failures and to be easy to repair. 
Correctness is the quality characteristic that is the 
hardest to obtain. For software products with a high 
complexity, a complete tessting is imposible to be 
made, in order to offer the assurance that all error 
have been found and corrected. 
Application correctness are parted in four 
categories: 

- Sintactical correcteness which presumes 
that the program is correct when it 
compiles without errors; in other words, 
during runtime; when a program is 
sintactically correct, it is restricted to the 
code and language in use 

- Functional correctness presumes that a 
program is correct when it satisfies the 
specifications 

- Design correctness, presumes that the 
program is correctly structured so that it 
can permit extensions; in this case, the 
experience in designing applications is the 
key to a correct program structure; 

Performance correctness and the validation and 
verification of inputs and outputs:  it presumes that 
the program must send outputs adequate with the 
valid inputs and it also has to be optimized 
regarding the cod length and the running speed. 

 
 
2 Defining used formulas 
Correctness of an application is marked out in 
testing. 
It means that the data test SDT1, SDT2, ... SDTNT 
need to obtain results RT1, RT2, ... RTNT. In 
reality, in the process of testing to identify situations 
in which results program SDTi set of data which is 
different from RPi result in RTi given 
specifications. 
For the team that develops software, a result 
categorically related to the accuracy or 

WSEAS TRANSACTIONS on COMPUTERS Dan Mancas, Nicolae-Iulian Enescu, Ecaterina-Irina Manole

ISSN: 1109-2750 1927 Issue 12, Volume 7, December 2008



incorrectness. Application information is irrelevant 
in relation to post-test costs. It is therefore necessary 
to define an indicator of correctness ICP defined the 
interval [0, 1]. 
If ICP = 0 result that all data on test results led to 
different results RPi specifications RTi of the whole 
range of types of errors. 
If ICP = 1 result that all data test only led to results 
identical to RTi without registering errors. 
It means that for the ICP belongs interval (0, 1) shall 
be established an aggregation which take into 
account errors. 
It means that for the ICP belongs interval (0, 1) shall 
be established an aggregation which take into 
account errors. 
Still, there are errors on levels of aggregation 
ERR11, ERR12, ... ERRij, ... ERRNE NT. 
For each type of error is given an important factor of 
PC1, PC2, ... PCNE. 
It defines indicator of correctness by ICP 
relationship: 
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Reliability is seen as a trust measure for the 

software’s capacity to function properly in the initial 
conditions. The definition is related to the 
probability that an error can be activated by a 
specific input data set in a component module of a 
program. 

 
The reliability of the program NIVF comes from 

the relationship: 

n
kNIVF =

                                                         (
where: 

2) 

sents the total number of tests 
ssfully 

 

gram, which, related to 
n and m variables, that are in [0,10] interval, it 
computes: 

a) 

n - repre
k - the number of tests performed succe

 
3 Problem Solution 

There is considered a pro

∑
n m

1

∑
= =i j

ija
1 1  where aij are the integer 

coefficients of the A matrix, with n lines 
and m

b) 

 columns, and aij∊[-100, 100], if n≠m 
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 where aij are the integer 
coefficients of the square A matrix and 
a

c) 

ij∊[-10, 10], if n = m 

∏
k

iv

1

=i 0  where vi are integer elements of the 
V vector and vi∊[-10, 10] and k=n if m=0 or 
k=m if n=0, if n =  0 or m = 0 

d) cb /  where b and c are integer numbers, if 
n = m = 1 

The result has to be displayed as a number with a 

nctions: M1, M2, M3 and 
M4

four test sets for the PROG  
pro

1. Test set for M1 function 

Test Input Expected 
result 

maximum of 2 decimals. 
The program has 4 fu
 corresponding to the four points of the problem. 
 There are considered 
gram. 
The test set 1, SDT1, table 1. 
 
Table  

data 

n  
rror: n 

ou
rang

 = -1; m = 3T11 
E

tside the 
e 

T12 n = 2; m = 11 
Error: m 
outside the 
range 

T13 n = -2; m = 15 
Error: n a
outside the 
range 

nd m 

T14 

n = 3; m = 2 

 the 
range ⎟

⎟
⎟

⎠

⎞
−=

21
1010A

 
⎜
⎜

⎝

⎜
⎛ 101 Error: -101 

outside

T15 
n = 2; m = 2 

 the 
range ⎟⎟

⎠

⎞
⎜⎜
⎛

=
101
2102

A
 ⎝

Error: 102 
outside

T  16 n = 3; m = 2 Error: 
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⎟
⎠

⎜
⎝ 00  

⎟
⎟
⎞

⎜
⎜
⎛

= 00
00

A
elements sum 
is zero 

T17 

n = 3; m = 2 

s 0.20 
⎟
⎠

⎜
⎝ 11  

⎟
⎟
⎞

⎜
⎜
⎛

= 10
11

A Result i

 
2, table 2. 

 
nction 

Test Input Expected 
result 

Test set 2, SDT

Table 2. Test set for M2 fu

data 

T21

Error: n and 
m
th

 n = m = -1  outside 
e range 

T22 

n = m = 3 

 
⎟
⎟
⎟

⎠

⎞

⎜ −−=
78
10196
54

A

 
⎜
⎝101

⎜
⎛ 10 Error: -101, 

101 outside
the range 

T23 

n = m = 3 

0 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎛

−
−

=
59
511
981

A

 
⎜
⎝10

Error: the 
sum of the 
elements 
from the 
secondary 
diagonal is 

T24 

n = m = 3 

s 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎛−

=
08
519

1081
A

 
⎜
⎝ 0

The result i
0.00 

T25 

n = m = 3 

esult is 
0.80 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎛

=
6
654
321

A

 
⎜
⎝ 87

The r

 
st set 3, SDT3, table 3. 

Table 3. Test set for M3 function 
Te t Input data Expected result 

Te

s

T31
Error: m outside the  n = 0; m = -1 range 

T32 n = 1  1; m = 0 Error: n outside the
range 

T  33 )
n = 0; m = 3 

( 1111 −=V  
Error:11 outside the 
range 

T34 )
elements n = 0; m = 3 

( 150 −=V  
Error: 
product is 0 

T35 n = 3; m = 0 The result is -0.16 

( )231 −=V  
 
Test set 4, SDT4, table 4. 
 

able 4. Test set for M4 fu
Test Input data Expected result 

T nction 

T41 
n = m = 1; b = 5; 
c = 0 Error: c is 0 

T42 c is less than 0  n = m = 1; b = -
1; c Error: -b/ = 3 

T43 
n = m = 1; b = 1; 
c = -1 Error: -b/c is less than 0 

T44 
n = m = 1; b = 0
c = 5 

; Result is 0.00 

T45 
n = m = 1; b = 5; 
c = 5 Result is 1.00 

 
he 1 without 

checkin
incl
incl tdio.h> 

j, s; 
lements for A:"); 

++){ 
; j++){ 

d]=", i, j); 
[i][j]); 

[i][j]; 

], i, j, s1, s2; 
 elements for A:"); 

        s1 = 0; 

d]=", i, j); 
           scanf("%d",&a[i][j]); 

2; 

T program PROG  is realized 
g the correctness. 
ude <conio.h> 
ude <s

#
#
#include <math.h> 
float M1(int n, int m){ 

, i,             int a[10][10]
e            printf("The 

            s = 0; 
            for(i = 0; i < n; i
                        for(j = 0; j < m
 printf("a[%d][%

                scanf("%d",&a                      
                                      s += a
                        } 
           }  

            return 1/s; 
} 
 

int n){ float M2(
            int a[10][10

         printf("The   
    

            s2 = 0; 
            for(i = 0; i < n; i++){ 
                        for(j = 0; j < n; j++){ 

            printf("a[%d][%                        
                         
                        } 
            } 
            for(i = 0; i < n; i++){ 
                        s1 += a[i][i]; 

 += a[i][n-i-1];                         s2
            } 
return s1/s
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} 
 
float M3(int k){ 
            int v[10], i, p; 

"The elements for V:"); 
        p = 1; 

          for(i = 0; i < k; i++){ 
intf("v[%d]=", i); 

d",&v[i]); 

 b, c; 
tf("b="); 

        scanf("%d", &b); 
          printf("c="); 

("%d", &c); 
rt(b/c); 

        printf("n="); 
          scanf("%d", &n); 

"m="); 
", &m); 

= 0 || m == 0) 
 m: n); 

z = M1(n, m); 

                      if(n == 1) 
    rez = M4(); 

                    rez = M2(n); 

s %.2f", rez); 

 input data 
giv s 1, 2, 3 and 4 the table 5 is obtained. 

ble 5. Running time result 
Test Program result Expected result 

            printf(
    
  
                        pr
                        scanf("%
                        p *= v[i]; 
            } 
return 1/p; 
} 
 
float M4(){ 
            int
            prin
    
  
            scanf
            return sq
} 
 
void main(){ 
            int n, m; 
            float rez = 0; 
    
  
            printf(
            scanf("%d
            if (n != m){ 
                        if (n =
 rez = M3(n == 0?
                        else 
                                        re
            } 
            else{ 
  
                                
                        else 
                
            } 
            printf("The result i
} 
 
After executing PROG1 with the
en in table
 
Ta

T11 
Exception: Integer 
division by zero 

Error: n outside the 
range 

T Error: m outside the 
nge 12 Result is 0.00 ra

T13 
Exception: Integer 
division by zero 

Error: n and m 
outside the range 

T  14 Result is 0.00 Error: -101 outside 
the range 

T  15 Result is 37.00 Error: 102 outside 
the range 

T  16
Exception: Integer 
division by zero 

Error: elements’ 
sum is 0 

T17 Result is 0.00 The result is 0.20 

T21 
Exception: Integ
division by zero

er 
  range 

Error: n and m 
outside the

T22 Result is 0.00 Error: -101. 101 
outside the range 

T23 
Exception: Integer 
division by zero 

Error: the sum of 
the elements fro
the secondary 

m 

diagonal is 0 
T24 Result is 0.00 Result is  0.00 
T25 Result is 0.00 Result is 0.80 

T31 Result is 1.00 Error: n or m 
outside the range 

T  32

Exception: Access 
g 

0x0000000b 
e 

violation readin
location 

Error: m or n 
outside the rang

T  33 Result is 0.00 Error: 11 outside 
the range 

T34 
Exception: Integer 
division by zero 

Error: elements’
product is 0 

 

T35  Result is  -0.16 Result is 0.00

T41 
Exception: Inte
division by zero

ger 
 Error: c is 0 

T42 Result is 0.00 Error: -b/c is less 
than 0 

T43 Result is -1.00 Error: -b/c is less 
than 0 

T44 Result is 0.00 Result is  0.00 
T45 Result is 1.00 Result is 1.00 

 
is ob  the o 

types of errors:  
- oted ich a 

efficient is assigned  
- Wrong results, noted with E2, for which 

Table 6. Error number found for the test sets 

It served that after runtime there are tw

Exceptions, n with E1, for wh
0.7 gravity co

a 0.3 gravity coefficient is assigned  
So, for the given test data the table 6 is obtained: 
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Test set E1 E2 

SDT1 3 4 

SDT  2 2 2

SDT  2 3 3

SDT4 1 2 

Total 8 11 
 
The co
gram is

rrectness indicator, ICP1, for the PROG1 
pro  

 

46,0
19

3,36,5
8

11*8*7,0
=

+
=

+
+

       (3) 

 <conio.h> 
include <stdio.h> 

#include <math.h> 
float M1(int n, int m){ 

          int a[10][10], i, j, s; 

 > 10){ 
 = 10; 

 10){ 
; 

){ 
and m outside the  

            range"); 
== 100){ 
tside the  

        range"); 

outside the                       

f A matrix:"); 

r(j = 0; j < m; j++){ 
[%d][%d]=", i, j); 

                    scanf("%d",&a[i][j]); 
 > 100){ 

err[l] = a[i][j]; 
                          l++; 

                      printf("Error: "); 

        printf("%d, ", err[i]); 
side the range"); 

     urn -1000; 

 
’ sum is 0"); 

(n <= 0 || n > 10){ 
tf("Error: n and m outside  

                                 the range "); 
                      return -1000; 

trix:"); 

j++){ 
               printf("a[%d][%d]=", i, j); 

     if (a[i][j] < -10 || a[i][j] > 10){ 
err[l] = a[i][j]; 

                          l++; 

                      for(i = 0; i < l; i++
r[i]); 

intf("outside the range "); 
  return -1000; 

< n; i++){ 

11
3,0

1 =ICP

 
Another program is realized trying to eliminate 

E1 type errors. The program is PROG2.  
#include
#

  
            int error = 0; 
            int err[100], l; 
            if (n <= 0 || n
                        error
            } 
            if (m <= 0 || m >
                        error += 100
            } 
            if (error > 0){ 
                        if (error > 100
                printf("Error: n 
                
                        } else if (error 
                printf("Error: m ou
                
            } else { 
                        printf("Error: n                                                    } 
                                    range"); 
                        } 
                        return -1000; 
            } 
            printf("Elements o
            s = 0; 
            l = 0; 
            for(i = 0; i < n; i++){ 
                        fo
                                    printf("a
                
                          if (a[i][j] < -100 || a[i][j]

 
                              
                        } 
                        s += a[i][j]; 
                   } 
            } 
            if (l > 0){ 
  
                        for(i = 0; i < l; i++) 
                            
                        printf(" out
                   ret
            } 
            if (s == 0){
                 printf("Error: elements
                 return -1000; 
            } 
            return 1/s; 
} 
 
float M2(int n){ 
            int a[10][10], i, j, s1, s2; 
            int err[100], l; 
            if 
                        prin
    
  
            } 
            printf("Elements of A ma
            s1 = 0; 
            s2 = 0; 
            l = 0; 
            for(i = 0; i < n; i++){ 
                        for(j = 0; j < n; 
                
                              scanf("%d",&a[i][j]); 
                         
 
                              

                 } 
            } 
            if (l > 0){ 
                        printf("Error: "); 
  ) 
                                    printf("%d, ", er
                        pr
                      
            } 
            for(i = 0; i 
                        s1 += a[i][i]; 
                        s2 += a[i][n-i-1]; 
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            } 
            if (s2 == 0){ 
                        printf("Error: elements’ sum from the fir

        return -1000; 

(k < 0 || k > 10){ 
("Error: n or m outside  

                               the range "); 
                      return -1000; 

ts of vector V:"); 

[i]); 
        if (v[i] < -10 || v[i] > 10){ 

      l++; 
} 

f("%d, ", err[i]); 
intf("outside the range "); 

00; 

{ 
ents’  

anf("%d", &b); 
; 

        scanf("%d", &c); 
          if (c == 0){ 

    printf("Error: c is 0"); 
eturn -1000; 

("Error: -b/c is  
ve"); 

n -1000; 

intf("n="); 
 

        printf("m="); 
          scanf("%d", &m); 

 m){ 
(n == 0 || m == 0) 

 rez = M3(n == 0? m: n); 

= M1(n, m); 

= 1) 

    rez = M2(n); 

-1000) 
  printf("The result is  %.2f", rez); 

the input data from 1, 2, 3 and  

or PROG2 

result 

st diagonal is 0");                         printf
                
            } 
            return s1/s2; 
} 
 
float M3(int k){ 
            int v[10], i, p; 
            int err[10], l; 
            if 
                        printf
    
  
            } 
            printf("Elemen
            p = 1; 
            l = 0; 
            for(i = 0; i < k; i++){ 
                        printf("v[%d]=", i); 
                        scanf("%d",&v
                
                                    err[l] = v[i]; 
                              
                        
                        p *= v[i]; 
            } 
            if (l > 0){ 
                        printf("Error: "); 
                        for(i = 0; i < l; i++) 
                                    print
                        pr
                        return -10
            } 
            if (p == 0)
                        printf("Error: elem
                            product is 0"); 
                        return -1000; 
            } 
            return 1/p; 
} 
 
float M4(){ 
            int b, c; 
            printf("b="); 
            sc
            printf("c=")
    
  
                    
                        r

            } 
            if (b/c < 0){ 

                                negati
                        retur
            } 
            return sqrt(b/c); 
} 
 
void main(){ 
            int n, m; 
            float rez = 0; 
            pr
            scanf("%d", &n);
    
  
            if (n !=
                        if 
                                   
                        else 
                                    rez 
                        } 
            else{ 
                        if(n =
                                    rez = M4(); 
                        else 
                                
                        } 
            if (rez != 
                      
} 
 
After runtime, with 
4 tables, the table 7 is obtained. 
 
Table 7. Runtime result f

Test Program’s Expected result 

T11 outside the Error: n outside the Error: n 

range range 

T12 outside the Error: m out
range 

Error: m 

ra

side the 

nge 

T13 
Error: n and m 

e Error: n and m outside th
range outside the range 

T14 
-101 

e Error: -101 outside Error: 
outside th
range the range 

T15 
Error: 102 
outside the 

Error: 102 outside 
the range 
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range 

T16 m Error: elements’ sum Error: 
elements’ su
is 0 is 0 

T17 t is 0.00 .20 Rersul Rersult is 0

T21 
Error: n and
outside the 
range 

 m 

 range 
Error: n and m 
outside the

T22 

Error: -
and 101 
outsi

101 

de the de the range 
range 

Error: -101 and 101 
outsi

T23 ts from 
y 

is 0 

f the 
 

secondary diagonal is 

Error: the sum 
of the 
elemen
the secondar
diagonal 

Error: the sum o
elements from the

0 

T24 Result is 0.00 Result is 0.00 
T25 is 0.00 Result is 0.80 Result 

T31  the 
Error: n or m 
outside
range 

Error: n or m outside 
the range 

T32 
ror: n or m outside Error: n or m 

outside the 
range 

Er
the range 

T33 
de the Error: 11 

outside the 
range 

Error: 11 outsi
range 

T34 
Error: elements’ Error: 

elements’ 
product is 0 product is 0 

T35 is 0.00 .16 Result Result is -0
T41 0  Error: c is Error: c is 0 

T  42 0 Result is 0.0 Error: -b/c is less 
than 0 

T43 Result is 0.00 Error: -b/c is less 
than 0 

T44 0 Result is  0.0 Result is 0.00 
T45 Result is 1.00 Result is 1.00 
 
It ca
nly
 n at n there 

is o  on E2, with a 0.3 coefficient. 
fo  se . 

le  2 with the 
giv at

Test set E  E  

 be observed th
e type of error, 

 after the executio

So, 
 

r the given data ts, we have table 8

Tab  8. Errors found for the PROG
en d a sets 

1 2

SDT1 0 1 
SDT2 0 1 

SDT4 0 3 
Total 0 6 

 
The co ss indicator, ICP2, for PROG2 

program is
 

rrectne
: 

30,0
6
8,1

6
6*3,0

2 ==
+

=ICP
 

 
nother program created by eliminating E2 type 

err

#include <stdio.h> 
#include <math.h> 

oat M1(int n, int m){ 

 > 10){ 
= 10; 

 10){ 
 

){ 
"Error: n and m  
outside the range "); 

= 100){ 
rror: m is outside  

 the range "); 

 outside the  

+){ 
][%d]=", i, j); 

("%d",&a[i][j]); 
[j] > 100){ 

      l++; 

0*7,0

A
ors and is named PROG3.  
 
#include <conio.h> 

fl
            int a[10][10], i, j, s; 
            int error = 0; 

          int err[100], l;   
            if (n <= 0 || n

                         error
            } 
            if (m <= 0 || m >
                        error += 100;
            } 
            if (error > 0){ 
                        if (error > 100

tf(                                    prin
 
                        } else if (error =

"E                                    printf(
                                               

            } else { 
                        printf("Error: n is
                                    range "); 
           }  

            return -1000; 
            } 
            printf("A matrix elements:"); 
            s = 0; 
            l = 0; 
            for(i = 0; i < n; i++){ 

         for(j = 0; j < m; j+               
                           printf("a[%d

            scanf               
                           if (a[i][j] < -100 || a[i]

      err[l] = a[i][j];                               
                              

                        } 
                        s += a[i][j]; 
                     } 
            } 

SDT3 0 1 
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            if (l > 0){ 
                        printf("Error: "); 
                        for(i = 0; i < l; i++) 
                                    printf("%d, ", err[i]); 

ntf("outside the range "); 
 

s == 0){ 
r: elements’ sum is 0"); 

nt n){ 
, i, j, s1, s2; 

 10){ 
                printf("Error: n and m outside the  

      range "); 
                    return -1000; 

          } 
matrix elements:"); 

+){ 
%d][%d]=", i, j); 

               scanf("%d",&a[i][j]); 
[i][j] > 10){ 

           err[l] = a[i][j]; 
           l++; 

  } 

                      for(i
rr[i]); 

e the range "); 
1000; 

(i = 0; i < n; i++){ 
= a[i][i]; 

m  
ry diagonal is 0"); 

        return -1000; 

       printf("Error: n or m outside the  
); 

                    return -1000; 
          } 

vector’s elements:"); 

{ 

); 
 v[i] > 10){ 

                    err[l] = v[i]; 

i]; 

, err[i]); 
e the range "); 

urn -1000; 

p == 0){ 
tf("Error: elements’ product is  

ntf("c="); 
c); 

        if (c == 0){ 
                      printf("Error: c is 0"); 

    return -1000; 

< 0){ 
r: -b/c is negative"); 

 -1000; 

                        pri
                       return -1000;
            } 
            if (
            printf("Erro
            return -1000; 
    } 
return 1.0/s; 
} 
 
float M2(i
            int a[10][10]
            int err[100], l; 
            if (n <= 0 || n >
        
                              
    
  
            printf("A 
            s1 = 0; 
            s2 = 0; 
            l = 0; 
            for(i = 0; i < n; i++){ 
                        for(j = 0; j < n; j+
                                printf("a[
                
 if (a[i][j] < -10 || a
                         
                         
                              
                        } 
            } 
            if (l > 0){ 
                        printf("Error: "); 
   = 0; i < l; i++) 
                                    printf("%d, ", e
                        printf("outsid
                        return -
            } 
            for
                        s1 +
                        s2 += a[i][n-i-1]; 
            } 
            if (s2 == 0){ 
                        printf("Error: elements’ sum fro
                            the seconda
                
            } 

            return (1.0 * s1)/s2; 
} 
 
float M3(int k){ 
            int v[10], i, p; 
            int err[10], l; 
            if (k < 0 || k > 10){ 
                
                                    range "
    
  
            printf("V 
            p = 1; 
            l = 0; 
            for(i = 0; i < k; i++)
                        printf("v[%d]=", i); 
                        scanf("%d",&v[i]
                        if (v[i] < -10 ||
                
                                    l++; 
                        } 
                        p *= v[
            } 
            if (l > 0){ 
                        printf("Error: "); 
                        for(i = 0; i < l; i++) 
                                    printf("%d, "
                        printf("outsid
                        ret
            } 
            if (
                        prin
                                    0"); 
                        return -1000; 
            } 
            return 1.0/p; 
} 
 
float M4(){ 
            int b, c; 
            printf("b="); 
            scanf("%d", &b); 
            pri
            scanf("%d", &
    
  
                    
            } 
            if ((1.0 * b)/c 
                        printf("Erro
                        return
            } 
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            return sqrt((1.0 * b)/c); 

(){ 

nf("%d", &n); 

        scanf("%d", &m); 
          if (n != m){ 

 == 0) 
        rez = M3(n == 0? m: n); 

  rez = M1(n, m); 

   rez = M4(); 

printf("The result is %.2f", rez); 

test data sets 
def  and 4 we obtain table 9. 

ROG3 program result after runtime 
t Expected result 

} 
 
void main
            int n, m; 
            float rez = 0; 
            printf("n="); 
            sca
            printf("m="); 
    
  
                        if (n == 0 || m
                            
                        else 
                                  
            } 
            else{ 
                        if(n == 1) 
                                 
                        else 
                                    rez = M2(n); 
            } 
            if (rez != -1000) 
 
} 
 
After runtime, having the given 
ined in tables 1, 2, 3
 
Table 9. P
Test Program’s resul

T Error: n o
range range 11 

ut of Error: n out of 

T12 
Error: m out of 
range 

Error: m out of 
range 

T  ut 
13

Error: n and m out Error: n and m o
of range of range 

T r ra14 
Error: -101 out of Error: -101 out o
ange 

f 
nge 

T15 
Error: 102 out o
range 

f f Error: 102 out o
range 

T16 
Error: elements’
sum is 

 
0 

 
0 

Error: elements’
sum is 

T17 Result is 0.20 Result is 0.20 

T21 
nd m out nd m out Error: n a

of range 
Error: n a
of range 

T22 
-101, 101 -101, 101 Error: 

out of range 
Error: 
out of range 

T23 

Error: elements’ 

 

elements’ 

 
sum from the 
secondary
diagonal is 0 

Error: 
sum from the 
secondary
diagonal is 0 

T24 Result is 0.00 Result is 0.00 
T  25 0.80 0.80 Result is Result is 

T31 
Error: n or m out 
of range 

Error: n or m out 
of range 

Error: n or m out 
of range 

Error: n or m out 
of range T32 

T33 
t of t of Error: 11 ou

range 
Error: 11 ou
range 

T34 
Error: elements’ ’ 
product is 0 

Error: elements
product is 0 

T35 Result is -0.16 Result is -0.16 
T  41  0  0 Error: c is Error: c is

T42 
Error: -b/c is less 
than 0 

Error: -b/c is less 
than 0 

T43 
Error: -b/c is less
than 0 

  Error: -b/c is less
than 0 

T44 Result is 0.00 Result is 0.00 
T  45   Result is 1.00 Result is 1.00

 
It can b hat afte  tests, 

t r are n
e co s indicator, for PROG3 

program is
r dat t SDT1, SDT2, SDT3 and SDT4 

after the the pr ined 
P 1 lev  NIVF

e observed t r running the
he e 

Th
o more errors. 
rrectnes ICP3, 
 0. 
asets tesFo
execution of ogram is obta

ROG el of reliability 1 as: 

14,0
221 ==

                                           (4) 
After the execution o

3

f the program is obtained 
PR

NIVF

OG2 level of reliability NIVF2 as: 

85,0
222 ==NIVF

                                           (5) 
After the execution of the program is obtained 

PROG3 level of reliability NIVF3 as: 

17

1
22
22

3 ==NIVF
                                                (6) 

So the level of correctness and reliability 
programs PROG1, PROG2 and PROG3 is presented 
in Table 10 and Figure 1. 

 

3 
 

  

Table 10. The level of accuracy and reliability 
programs PROG1, PROG2 and PROG

Index of Level of 
correctness 

(ICP) 
reliability  
(NIVF) 

PROG1 0,46 0,14 
PROG2 0,30 0,85 
PROG3 0 1 

 

WSEAS TRANSACTIONS on COMPUTERS Dan Mancas, Nicolae-Iulian Enescu, Ecaterina-Irina Manole

ISSN: 1109-2750 1935 Issue 12, Volume 7, December 2008



 

0,00 

0,20 

0,40 

0,60 

0,80 

1,00 

1,20 

1 2 3

Number of program runs 

R
el

ia
bi

lit
y 

0,00 

0,05 

0,10 

0,15 

0,20 

0,25 

0,30 

0,35 

0,40 

0,45 

0,50 

C
orrectness

 
Figure 1. The relationship between correctness 

and reliability 
 
The coefficient of correlation between the level 

of accuracy and reliability CF is calculated by the 
formula: 

( ) ( )
NIVFICP

NV

SSNV ⋅⋅                

   -- The index represents the average accuracy 
given by: 

i
ii NIVFNIVFICPICP

CF
−⋅−

=
∑
=1

where: 
NV - represents the number of variations of the 

program 

NV  
   -- Represents the average level of reliability 

dat

ICP
NV

i∑
=1ICP i=

e: 

NV

NIVF
NIVF

NV

i
i∑

== 1

 
 
SICP - comes from: 

( )
NV

ICPICP
S

NV

i
i

ICP

∑
=

−
= 1

2

 
 

 - comes from  SNIVF :

( )
NV

NIVFNIVF
S i

i

NIVF

∑
=

−
= 1

2

 
 

or variations on the program described in the 
tab

 

NV = 3 

NV

F
le 11, result: 

25,0
3

030,046,0
=

++
=ICP

 

66,0
3  

 
able 11. 

185,014,0
=

++
=

Values necessary mathematical 
correlation coefficient between the index level of 
correctness and reliability 

 ICP ICP-

NIVF

T

NIVF ICP  

PROG1 0,46 0,14 0,21 
PROG2 0,30 0,85 0,05 
PROG3 0 1 -0,25 

 

 
(ICP- (NIVF-
ICP )2 

NIVF- 
NIVF  NIVF )2 

P 0,04 -0,52 0,27 ROG1

P 0,00 0,19 0,03 ROG2

P 0,06 0,34 ROG3 0,11 
 

19,004,0
3
01,0

=
+

=ICP
 

06,0
=

04,0 +S

38,014,0
3
03,0

=
++

=
11,0

=
27,0

NIVFS
 

 

86,0
21,0
18,0

38,019,03
34,0)25,0(05,0)221

−=
−

=

=
⋅⋅

19,05,0(,0 ⋅⋅ +− −+⋅
=CF

 
 
4 Conclusion 
As the coefficient of CF correlation is closest either 
-1 or 1 there is a strong link between the level of 
linear correctness and the reliability. 
The Correlation stability on the results of the 
characteristics of quality is obtained through: 

• Improving test procedures 
• Enriching the list of programs under 

sting. 
rmining the 

crea n trust of users in the quality of 

review 
• Raising experience test team 
• Increasing the diversity of spatial data 

test 
• Implementation of the concept of 

completeness of the process of te
The use of quantitative methods for dete
intervals of confidence, too, stable is intended to 

te a new image o
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results that the application informatics distributed 

Software reli y is negatively influenced by: 

for 

ts 

control variables 
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them to bring their disposal. 
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‐ Absence of input data validation 
‐ Absence of intermediary results tests 
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before a division. 
Accordingly, in order to increase the reliability, 
there are searched ways to counteract the negative 
factors apparition: 

- Providing powerful libraries 
validation procedures  

- Constraining the denominator tes
before any division 

- Constraining 
membership validation at the interval 
defined in the program 
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