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Software Testing Fundamentals

(Continuation)

3.3. Loop Testing


Loop testing is a white-box testing technique that focuses exclusively


on the validity of loop constructs.


Four different classes of loops should be tested:


- simple loops- the following testing steps should be applied



a. skip the loop entirely



b. pass only once through the loop



c. make two passes through the loop



d. make m passes through the loop, where: m < n (maximum passes)



e. n-1, n, n+1 passes through the loop


- nested loops- when there are nested loops the testing approach for


   simple loops can not be applied directly, that is why another approach

  
   has been suggested:



a. test the innermost loop (set all other loops to minimal counters)



b. work outward conducting tests for the next loop, but still keeping



    all other remaining loops to minimal counters



c. continue until all lops have been tested


- concatenated loops- if the loops are independent they should be tested


   with the approach for simple loops, otherwise the approach to nested


   loops is reccommended;


- unstructured loops- if possible the unstructured loops should be redesigned


   to reflect the use of structured programming principles.

4. Black-Box Testing

Black box testing methods focus on the functional requirements of the software.

That is, black box testing enables the software engineer to derive sets of input 

conditions that will fully exercise all functional requirements for a program.

Black box testing attempts to find errors in the following categories:

- incorrect or missing functions

- interface errors

- errors in data structures ( or external database access )

- performance errors

- initialization and termination errors

Equivalence Partitioning : a black box testing method that divides the input domain of a program into classes of data from which test cases can be derived. Equivalence partitioning strives to define a test case that uncovers a class of errors, thereby reducing the total number of test cases that must be developed.

Equivalence of classes may be defined according to the following guidelines:

- if an input condition specifies a range, one valid and two invalid 

   equivalence classes are defined ;

- if an input condition requires a specifies value, one valid and two 

   invalid equivalence classes are defined ;

- if an input condition requires a member of a set, one valid and one 

   invalid equivalence class are defined ;

- if an input condition is boolean, one valid and one invalid 

   equivalence class are defined.

Example: Let a banking software considers the following data

area code
- blank, or three digit number

prefix 

- three digit number not beginning with 0 or 1

password
- six digit alphanumeric string

command
- check, deposit, pay etc.

The input conditions associated with each data element are:

area code
- boolean (the area code may not be present)




 range (values from 100 to 999)
prefix 

- range (values from 200 to 999)
password
- boolean (the password may not be present)




 value (six character string)
command
- set (containing the predefined commands)
Boundary Value Analysis : is a test case design technique that complements 

equivalence partitioning. Rather than selecting any element of an equivalence 

class, it selects test cases at the edges of the class. 

Boundary value analysis leads to a selection of test cases that exercise 

boundary values.

Guidelines for boundary value analysis are similar in many respects to those provided for equivalence partitioning: 

· if any input condition specifies a range bounded by values a and b, 

    test cases should be designed with values a and b, just above and just 

    below a and b; 

· if any input condition specifies a number of values, test cases should be 

    designed to exercise the minimum and maximum numbers. 

