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Instructions

Answer all questionsin SECTION A and ANY ONE guestion in SECTION B

SECTION A — Answer all guestions (30 marks)

1. Define the following terms:
a. Prototype
b. Requirements
c. Interoperability
(3 marks)
2. Why do requirements drift once a project is undgfva (2 marks)
3. Describe how a class to be stored in a databasapped onto tables.
(5 marks)

4. Every student at KEMU can be a member of none arynctubs. Each club must
have at least one student as a member. Each clsbivave at least three club
officials and just one chairperson. Each club ddfican also be an official of any
other club(s). Draw a class diagram and show at l@ae attribute for each class.

(7 marks)

5. What are the reasons for using object-orientedydgsiase instead of moving
directly from analysis to implementation? (3 ngyrk

6. Distinguish between composition and aggregatiaerms of their characteristics
and notation. (6 marks)

7. Contrast the following terms:

a. Actors, Use case
b. Parameterized classes, Non-parameterized clasdamarks)

SECTION B — Answer ANY ONE question

Question 1 — 30 marks

1. A company has a number of employees. The atérsbof the employees include
employeelD(primary key), name, address and birtaDEte company also has several



projects. Attributes of project include ProjetNaaral StartDate. Each employee may be
assigned to one or more projects, or may not bgres$to a project. A project must
have at least one employee assigned, and may hgveuanber of employees assigned.
An employee’s billing rate may vary by project ahd company wishes to record the
applicable billing rate for each employee whengrssi to a particular project. At the end
of each month, the company mails a cheque to eapiogee who has worked on a
project during that month. The cheque amount igthas the billing rate and the hours
logged for each project assigned to the employee.
a. Draw a class diagram, showing the relevant clasdggjutes, operations
and relationships for the above situation. (EBke)
b. Define a C++/JAVA class to implement the UML diagrderived in a.).
This should be a simplgorking program that captures all elements of the
situation given. (15 marks)

Question 2 — 30 marks

1. Assume you were part of a team to automate KEMUissctimetabling system.
The description of the proposed system is givelned®n:

The new class timetabling systemis aimed at minimizing timetable class clashing
while maximizing the resources of the university in a minimal amount of time. The
system should be implemented to run on the university LAN and each KEMU
member should use their login ID and password to access the system; in case the
user login details are wrong, the system should indicate to the user an error
message. The system should be online 24 hours a day. A user should also be able
to print or save the timetable to an external disk such as a flash drive. The system
should be able to indicate an error message if the specified printer or disk is not
found.

The actions that the users can performinclude:

- Querying thetimesthat a classis.

- Querying theroomthat a classisin.

- Freetimesat a particular day or period.

- Freeroomsat a particular day or period.

- Query the number of classes taking place at a particular time.
Any of these queries should return either a positive or a negative response, for
example, there may be no free rooms for the period of time the user specified.

The class timetabling system should be updated only by the timetable master.
Other users should not be able to make any changes to the timetable. The
timetabling master can update the timetable by inputting new data or modifying
existing data. The system should display an alert if data has been input or
modified but no update has been called to be done on the timetable. While
updating or modifying the timetabling, there might be some conflicting data
required for the timetable to be scheduled properly, for example, when two



instances of the room AD2 have been entered. The system should be able to
display an alert when this happens.

a. Name ALL functional, non-functional requirementsquding
constraints and assumptions) that you can derivthi® system,

given the above information. (10 marks)
b. Draw a use case diagram for the above scenarimgga
inclusions and extensions. (20 marks)

Question 3 — 30 marks

1. Consider the following Elevator problem.

A product isto beinstalled to control elevatorsin a building with mfloors. The
problem concerns the logic required to move elevator s between floors according
to the following constraints:

o Each elevator has a set of m buttons, one for each floor. These illuminate
when pressed and cause the elevator to visit the corresponding floor. The
illumination is cancel ed when the e evator visits the corresponding floor.

o Each floor, except thefirst floor and top floor has two buttons, one to
request and up-elevator and one to request a down-elevator. These
buttons illuminate when pressed. The illumination is canceled when an
elevator visits the floor and then movesin the desired direction.

o  When an elevator has no requests, it remains at its current floor with its
doors closed.

a. Draw a sequence diagram for ‘Serving Elevator Buito

(10 marks)

2. Define a C++/Java program to implement the foilhg UML diagram. Note that the
types have not been indicates in the diagram buishould indicate them in the class

definition. (20 marks)
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