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(The question in this section is COMPULSORY)

QUESTION 1

a) Discuss the purpose of testing [4 marks]

b) The Binary search Flow graph is given in Figure 1

Tigure 1. Binary Search Flow graph

While

i) Identify the independent paths for which test cases should be tested

i1} McCabe Cyclomatic complexity is a software metric that provides a quantitative
measure of the logical complexity of a program. Determine the McCabe

complexity for the given flow graph.
[6 marks]
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¢) For the following program codes give the equivalent symbolic execution in testing.

Program Example;
Begin
Var x, y: Integer;
Input (x); Input(y);
X = X4X;
Y=Y
IFx>y
THEN X :=x-y
BISExi=x+vy
END;
Qutput(x)
End

d) Construct a flow graph for the following pseudo code.

Start
Read n
While{n<>0){
{
Read a, b, ¢
{
if( b**2 > 4*a*c)
calculate root
else
{if (b**2 < 4*a*c )
print (“roots are imaginary”)
else
{calculate roots
}
endif
}
endif
}
}
n=n-1
}
endwhile
end
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e) The following is a description of a use case for lecturers to select modules to teach at a
university department.

Actor: Lecturer The system

The lecturer enters his/her The system verifies that the current password is valid,

username and password. and prompts to select a semester.

Lecturer enters a semester The system prompts the lecturer to select $rom a list of

number. modules to be delivered in the semester - that has not
been assigned to another lecturer.

The lecturer enters his/her The system notifies the lecturer that the module

module selection. selection is recorded.

1} Identify the input and output variables of the system and the data to be stored in
the system using a table of the following form:

Test data for the Select Module use case

Variables Test data

Input

Output

Stored data

[5 marks]

i) Make a concrete scenario from the above use case description, and then derive
test data from the scenario and fill the second column of the table above.
[7 marks]

[TOTAL MARKS FOR QUESTION 1: 34 MARKS]
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SECTION B

(Answer Any TWO Questions)
QUESTION 2

a) Discuss the following factors that effect designs

The Principle of Totality
The Principle of Resources

¢ The Principle of Iteration
¢ The Principle of Change {8 marks]
b) Discuss software design objectives [5 marks]

¢) The following diagram depicts the software structure of WWW client-server system.
Represent the architecture using Software Architectural Visual Notation.

[10 marks]

External viewer View control

WWW Clent

Presentation UT manager WWW Server

mranager

HTTP server

IProtocol
manager

L1

Stream
manager

HTTP protocol

d) Design a suitable design architecture style for the following scenario.

A college wants to maintain the data about students, courses, schedules, lecturers and
students’ performances in the examinations.

Data processing involves administration of courses, student registration, maintenance

of course schedules, students’ attendance, preparation of examination reports
financial management and preparation of lecturers’ schedules.

[10 marks]

[TOTAL MARKS FOR QUESTION 2: 33 MARKS]
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QUESTION 3:

a) Why is Software Architecture Important? [6 marks]

b) Discuss the Layered architecture style in terms of its components, connectors,
advantages and disadvantages

[10 marks]

c) E-mediais an on-line system allowing customers to buy different kinds of media
items such as Audio CDs, Video CDs, Video tapes etc on the internet.

Customers can search the on-line store by either by browsing the catalogue or using
search engine to query the database. E-media also allows processing of on-line orders,
bills and delivery invoices.
1) Draw pipe and filter architecture style for the above case study [8 marks]
ii) Draw an alternative architecture style design for the scenario described above.
Justify your choice.
19 marks]

[TOTAL MARKS FOR QUESTION 3: 33 MARKS]

QUESTION 4:

a) The design of a software system may need {0 combine different styles to solve the
design problem since single style may not be efficient. This is known as
heterogeneous style.

Explain the available Heterogeneous styles.
Also Discuss with diagrams, any two different types of Heterogeneous styles.
[18 marks}]

b) Compare the following architecture styles in terms, of the attributes
“nature of Computation” and “quality concerns”™
i} Main-program-and-subroutine with shared data.
i1) Independent components
i) Virtual machine

[15 marks]

[TOTAL MARKS FOR QUESTION 4: 33 MARKS]
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