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a. Consider the first level and a part of the second level DFD of an accounts payable system. In both the 

figu~es find out the afferent, efferent and transform part of the DFD. l · 
I 

b. Draw a structnr~d chart corresponding to the DFDS. Show the data and control flows. f\1entions the 

design heuristics you have used to make the structured chart. 

c. Suppose during design you decide to combine the processes 1.5 and 1.6 together as a single module. 
i 

What type of coupling does happen? 
I I 

d. Discuss the problems that you may face if you try to combine process 1.3 with 1.5 to make a single 

module. 
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Question 2: (3+3+4) 

Consider the following information about a university database: 

• Professors have an Employee Code, a name, an age, a rank, and a research specialty. 

• Projects have a project nurr.ber, a sponsor name (e.g., DST), a statting date, an ending date, and a budget. 

• Graduate students have a Student Number, a name, an age, and a degree program (e.g., M.S. or Ph.D.). 

• Each project is managed by orie professor (known as the project's principal investigator). 
I 

• Each project is worked on by one or more professors (known as the project's co-investigators). 

, • Professors can manage and/or work on multiple projects. 
t 

e Each project is worked on by one or more graduate students (known as the project's research assistants) 

. \ 

• When graduate students work on a project, a professor must supervise their work on the project. Graduate 

students can work on multiple projects, in which case they will have a (potentially different) supervisor 

for each one. 

• Departments have a department number, a department name, and a main office. 

• Departments have a professor (known as the Headofthe Department- HOD) who runs the department. 

• Some professors work in one or more departments, and for each department that they work in, a time 

percentage is associated with their job. 

• Graduate students have one major depatiment in which they are working on their degree. 

• Each graduate student has another, more senior graduate student :(known as a student advisor) who 

advises him or her on what courses to take. 

For the above problem: 

a. Construct an ER Diagram. 

b. Construct the relational database table schemas. Identify the primary key and functional dependencies 

in each schema. 

c. Show that the schemas are in third normal form. If they are not, break them further to achieve third 
I 
J 

normal form. 
i 

J 
I 



Question 3:(4+2+2+ll 

Consider the intei·actlon diagrams shown below. 
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a. Construct a design dass diagram corresponding to these interaction diagrams. Mention the design 

pattern used for the purpose. 

b. What is the implication of the class Newsltem's life line starting at a level below the other classes? 

Disc~1ss the type of visibility among the classes in this sequence diagram. 

c. Consider the collaboration diagram corresponding to login authentication procedure. Draw a 

sequence diagram ~orresponding to this. 

d. Is there a controller class in diagram? Justify your answer 



Question 4: (4+3+3) 

Consider the following piece of code corresponding to bubble sott. 

a. Construct a flow graph corresponding to this. Find the cyclomatic complexity. Identify the independent 

program paths. 

b. Design rest cases to perform loop testing. 

for(int x=O; x<n; x++) 
{ 

} 

for(int y=O; y<n-1; y++) 
{ 

if( array[y ]>array[y+ I]) 
{ 

} 

int temp = array[y+ I); 
array[y+ I] = array[y]; 
array[y] = temp; 

I 

' t 
c. Draw a state chart diagram for the behavior of a cordless telephone receiver. How can thjs diagram be 

used to derive test cases? Write a s~mple test case sequence. 

Question 5:(5x2, any five) 

al Discuss~~he five basic principles of program design. 
, I 

b Differentiate between control coupling and content coupling with example. 

c Differenliate between the logical and physical design of a database. How do relationships manifest at the 

time of physical design of a relational database system? 

d Discuss ~he concept of entity integrity and referential integrity. What may go wrong if referential integ~ity ·· 

is not enforces? Explain through an example. How are these constraints implemented in a database 
I 

management system? 

e. Describe about various types of visibility with example. 

f. What is the use of publish-subscribe pattern? 

g. Describe the characteristics of software that increase its testability. 




