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Ques1.  Marks: 3 

What do youunderstand by cyclomatic complexity? In how many ways we can calculate the 

complexity? Explain each of them with the help of examples. 

Ans. 

Cyclomatic complexity is a software metric used to measure the complexity of a program. These 

metric, measures independent paths through program source code.Independent path is defined as 

a path that has at least one edge which has not been traversed before in any other paths. 

Cyclomatic complexity can be calculated with respect to functions, modules, methods or classes 

within a program. 

This metric was developed by Thomas J. McCabe in 1976 and it is based on a control flow 

representation of the program. Control flow depicts a program as a graph which consists of 

Nodes and Edges. 

In the graph, Nodes represent processing tasks while edges represent control flow between the 

nodes. 

 

Mathematical representation: 

Mathematically, it is set of independent paths through the graph diagram. The complexity of the 

program can be defined as - 

1. V(G) = E - N + 2 



2. V(G) = π + 1 

3. No. of regions in this flow graph. 

Where, 

E - Number of edges 

N - Number of Nodes 

π = No. of predicate nodes in the flow graph 

V (G) = P + 1 

Where P = Number of predicate nodes (node that contains condition) 

Example-

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

i = 0; 

  

n=4; //N-Number of nodes present in the graph 

  

while(i<n-1) do 

  

j = i + 1; 

  

while(j<n) do 

  

ifA[i]<A[j] then 

  

swap(A[i], A[j]); 

  

end do; 

  

i=i+1; 

  

end do; 

Flow graph for this program will be 

  



 

Computing mathematically, 

• V(G) = 9 - 7 + 2 = 4 

• V(G) = 3 + 1 = 4 (Condition nodes are 1,2 and 3 nodes) 

• Basis Set - A set of possible execution path of a program 

• 1, 7 

• 1, 2, 6, 1, 7 

• 1, 2, 3, 4, 5, 2, 6, 1, 7 

• 1, 2, 3, 5, 2, 6, 1, 7 

 

Ques2.  Differentiate between: Marks: 2 

(a) Test case design, test and test suite. 

(b) Verification and Validation 

Ans. 

(a) 

Test cases 
A typical use of test case might be to use the same test script for testing multiple configurations. 

For instance, if wewant to test a login script on three different browsers, such as Firefox, Internet 

Explorer, and Safari, we can create three different test case execution records in that test case. In 

a test case that is called Test Browsers wemight include three testing scenarios: 

• Test case execution record 1: Firefox and log-in test script 

• Test case execution record 2: Internet Explorer and log-in test script 

• Test case execution record 3: Safari and log-in test script 

Test suites 
If each test case represents a piece of a scenario, such as the elements that simulate a completing 

a transaction, use a test suite. For instance, a test suite might contain four test cases, each with a 

separate test script: 

• Test case 1: Login 



• Test case 2: Add New Products 

• Test case 3: Checkout 

• Test case 4: Logout 

Test suites can identify gaps in a testing effort where the successful completion of one test case 

must occur before we begin the next test case. For instance, we cannot add new products to a 

shopping cart before we successfully log in to the application. When we run a test suite in 

sequential mode, we can choose to stop the suite execution if a single test case does not pass. 

Stopping the execution is useful if running a test case in a test suite depends on the success of 

previous test cases. 

Test  

Each test case is typically associated with a test script, although wecan run a test with no 

associated test script. 

A test script is a manual or automated script that contains the instructions for implementing a test 

case. We can write manual test scripts to be run by a human tester, or we can automate some or 

all of the instructions in the test script. We can also associate automated functional test scripts, 

performance test scripts, and security test scripts with a test case. 

(b) 

Difference between Verification and Validation. 
 

             Verification              Validation 

1. Verification is a static practice of verifying 

documents, design, code and program. 

1. Validation is a dynamic mechanism of 

validating and testing the actual product. 

2. It does not involve executing the code. 2. It always involves executing the code. 

3. It is human based checking of documents 

and files. 

3. It is computer based execution of program. 

4. Verification uses methods like inspections, 

reviews, walkthroughs, and Desk-checking 

etc. 

4. Validation uses methods like black box 

(functional)  testing, gray box testing, and 

white box (structural) testing etc. 

5. Verification is to check whether the 

software conforms to specifications. 

5. Validation is to check whether software 

meets the customer expectations and 

requirements. 

6. It can catch errors that validation cannot 

catch. It is low level exercise. 

6. It can catch errors that verification cannot 

catch. It is High Level Exercise. 



7. Target is requirements specification, 

application and software architecture, high 

level, complete design, and database design 

etc. 

7. Target is actual product-a unit, a module, a 

bent of integrated modules, and effective final 

product. 

8. Verification is done by QA team to ensure 

that the software is as per the specifications in 

the SRS document. 

8. Validation is carried out with the 

involvement of testing team. 

9. It generally comes first-done before 

validation. 

9. It generally follows after verification. 

 

Ques3.Marks: 1.5 

What are the objectives of software design? 

Ans. 

The basic objectives of software design are, to 

• Identify different types of software, based on the usage. 

• Show differences between design and coding. 

• Define concepts of structured programming. 

• Illustrate some basic design concepts. 

• Design for testability and maintainability. 

• Introduce formal design notations. 

 

Ques4.Marks: 2.5 

Compute the function point value for a project with the following information domain 

characteristics 

Number of user inputs = 30 

Number of user output = 42 

Number of user inquires = 08 

Number of files = 07 

Number of external interfaces = 6 

Assume that all complexity adjustment values are moderate. 
Ans. 

Measurement parameter Count Weighting Factor(Average) Total 

Number of user inputs 30 4 6 

Number of user outputs 42 5 7 

Number of user enquiries 08 4 6 



Number of user files 7 10 15 

Number of external interfaces 6 7 10 

 

Function point (FP) = UFP x CAF 
 

Unadjusted Function Point (UFP)  =   30*4+42*5+8*4+7*10+6*7 

= 120+210+16+70+42  

 =  458  

UFP = 458 

 

Complexity Adjustment Factor (CAF)= 0.65 + [0.01 x ∑ (Fi)] 

      = 0.65+ [0.01x (2x14)] = 1.33 

Here we take 2*14 because total no. of ques. =14 

For moderate =2.  

 

FP = UFP x CAF = 458 x1.33 

= 609.14  

= 609 

 


