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E1.1: Verification and Validation 

a) Using the V-model of software development, show in which phases the activities 

validation and verification may be applied. 

b) In the following disaster cases, consider how validation and verification could play a role 

in the detection of faults: 

i. Ariane 5: In this case, an overflow in the conversion from floating point to integer16 

led to disaster. The module for the conversion was taken from the Ariane 4 where the 

inputs to this module would not cause the overflow. 

ii. Mars climate orbiter: In this case, two subcontractors responsible for the software 

development produced results using different units i.e. one producing metric and one 

producing imperial measures. This incompatibility led to inaccurate calculation and 

the craft entered the atmosphere at a speed of 57 km/hour instead of the specified 140 

– 150 km/hour 

 

E1.2: Terminology: mistake, fault, error and failure 

a) List the faults in the program example given below. 

b) Describe the failure that arises when the program is executed in each of the following 

cases. Describe the chain (mistake, fault, error) that leads to this failure. 

i. The program is executed with the value n=0 

ii. The program is executed with the value n=20 
 

 //Function factn 

 //Function Specification 

 //this function should return the value of factorial n for a given integer n>=0 

 public static int factn(int n) { 

  if (n==1) { 

   return 1; 

  } else { 

   return n*factn(n-1); 

  } //if 

 } //factn 

 

 //Program Specification 

 //this program should read an integer value n where n>=0 and then 

 //call the function factn to calculate the value n! (factorial n) 

 //the value n! should then be output 

 public static void main(String[] args) { 

  try { 

   int n = Integer.parseInt(args[0]); 

   System.out.println("factorial " + n + " is: " + factn(n)); 

  } catch (Exception e) { 

   System.err.println("usage: java Factorial <n>"); 

  } 

 } 

 

E1.3: Physical and Logical failures 

In each of the following cases, select whether the problem is in hardware or software and 

give its possible cause in terms of logical or physical failures. 

a) LCD pixel stuck at red after 200 hours of operation 
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b) Computer no longer operational after execution of program to open a new window, 

monitor displays garbage, operates normally after re-boot 

c) Network server cannot be accessed (access denied reported) although access rights 

appear to permit access 

d) A pocket calculator (not programmable) produces incorrect results for the square root 

function for particular values 

e) Calculation of factorial 70 produces -E- (error code) 

 

E1.4: Quality 

a) Characterise the most important quality criteria regarding software. 

b) What is the difference between reliability and availability? 

c) What distinguishes safety from security? 

 


