CS434 Software Engineering and Testing

Tutorial #2 (15/01/2024)

Q1. Draw the control flow graph (CFG) of the following code fragments. Is the CFG

interprocedural or intraprocedural?

C Python
#include<stdio.h> if name == "__main__"
int main() y=1;
{ if(y<0):
int y=1; if (y>0): y=3;
if(y<0) else: y=0;
if (y>0) y=3; print(y);
else y=0;
printf("%d\n",y);
}
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if (y < 0)
goto <bb 3>; [INV]
else

goto <bb 6>; [INV]

<bb 3>:

if (y = 0)
goto <bb 4>; [INV]
else

goto <bb 5>; [INV]

N

<bb 5>:

<bb 4>:

y=3;
goto <bb 6>; [INV]

<bb 6>:

printf ("%d\n", y);
D.2322 = 0;

<bb 7>:
<L5>:
return D.2322;
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name == "' main ‘'




Q2. Draw the intra-procedural control flow graph (CFG), and call graph for the following
C program. What will the intra-procedural graph look like?

#include <stdio.h>
int factorial(int n)
{
if (n == 0)
return 1;
else
return n x factorial(n - 1);
}
int main()
{
int n;
printf("Enter a non-negative integer: ");
scanf("%d", &n);
printf("The factorial of %d 1is %d.\n", n, factorial(n));

return 0;
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Q3. Draw the intra-procedural control flow graph (CFG), and call graph for the following
C program. What will the inter-procedural graph look like?

#include <stdio.h>
int factorial(int n)
{
if (n == 0)
return 1;
else
return n * factorial(n - 1);

int main()

int n;

printf("Enter a non-negative integer: ");

scanf ("%d", &n);

if(printf("The factorial of %d is %d.\n", n, factorial(n)))
{

"2 = factorial (1);
I/ predicted unlikely by early return (on trees) predictor. = =
goto <bb 5>; [INV] D2322=n* 2;

in (); inO);
goto <bb 5; [INV] | |22 0;

/] predicted unlikely by early return (on trees) predictor.
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Q4. Algebraically derive the cyclomatic complexity of the following C program?

#include <stdio.h>
int main()
{
int nj
scanf("%d",
if(n-1)
{

&n);

printf("%d\n",n-1);
if(n-2)
{
printf("%d\n",n-2);
if(n-3)
{
printf("%d\n",n-3);
if(n-4)
{
printf("%d\n",n-4);
if(n-5)
{
printf("%d\n",n-5);

}

return(0);

Algebraic

Domain specific recurrence
cc(n)=1+cc(n-1)
=1+1+cc(n-2)

=5+cc(n-5)

=5+1=6
Therefore,
cc(main)=6

Sanity check #1
cc(main)

= #regions in CFG
=5+1=6

nity check #2
cc(main)
=ma+1
=5+1=6

a is the #decision nodes
(here ifs)

_________________________

goto <bb 8>; [INV]
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scanf ("%d", &n); :
n.0_ 1 =n; :
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goto <bb 3>; [INV] |
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<bb 3>:
n.l 2 =n;
3=n12+-1;
printf ("%d\n", _3);
n2 4=n;

if(n.2 4!=2)

goto <bb 4>; [INV]
else

goto <bb 8>; [INV]

<bb 4>:
n3_5=mn;
6=n35+-2;
printf ("%d\n", _6);
nd 7=n;

if (n.4_7 1= 3)

goto <bb 5>; [INV]
else

goto <bb 8>; [INV]

<bb 5>:
n.5 8 =n;
9-n58+3;
printf ("%d\n", 9);
n.6_10 = n;

if (n.6_10 !=4)

goto <bb 6>; [INV]
else

goto <bb 8>; [INV]

<bb 6>:
n.7 11 = n;
12 =n7_11 + -4;
printf ("%d\n", _12);
n.8 13 = n;

if (n.8_13 !=5)
goto <bb 7>; [INV]

else
goto <bb 8>; [INV]

<bb 7>:
n9 14 =n;
_15=n.9_14 + -5;

printf ("%d\n", _15);

<bb 8>:
D.2327 = 0;
n = {CLOBBER};

S

<bb 9>:
<L11>:
return D.2327;




