Software Testing and Reliability

A Short Course @ Guidant Corporation, Minneapolis/St Paul

Aug 12-16, 2002


In Class Exercise# 02   Date assigned: 08/14/2002     Due: 

Prepared by:  Ramkumar Natarajan

1. Objective:

The objective of this exercise is to provide familiarity with the concepts of Blocks, Control Flow Diagrams (CFD), Data Flow Diagrams (DFD), def-uses and p-uses that form the basis of structural testing techniques.

2. Problem Statement

Below is a function that takes an integer as its argument and then converts it into a string representation with comma separators according to the US locale.

1.  char *numToString (unsigned long lNum, char *strBuf) {

2.     int nChars = 0, nDigs = 0, nLimit, i;

3.     do {

4.         if (nDigs == 3) {

5.              strBuf[nChars++] = ',';

6.              nDigs = 0;

7.         }

8.         strBuf[nChars++] = (char) ((lNum % 10) + '0');

9.         ++nDigs;

10.    } while (lNum /= 10);

11.    strBuf[nChars--] = 0;

12.    nLimit = (nChars  >> 1);

13.    for (i = 0; i < nLimit; --nChars, ++i) {

14.        char tempChar  = strBuf[nChars];

15.        strBuf[nChars] = strBuf[i];

16.        strBuf[i]      = tempChar;

17.    }

18.    return strBuf;

19. }

Based on the above C fragment, answer the following:

1. Draw the CFG for the above function.

2. Draw the def-use graph for the above function.

3. Traverse the graph you obtained in Question 2 to list all the dcu and dpu sets.

4. Find out the bug in the above code fragment.

5. Bonus Question: There is a more natural and error-free way of writing a loop that reverses an area of memory in-place.  Re-write the above function to illustrate this.

