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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JAN/APRIL 2024/2025 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE AND BACHELOR OF BUSINESS INFORMATION TECHNOLOGY
RCS 208: OBJECT ORIENTED ANALYSIS AND DESIGN
[bookmark: _GoBack]DATE: 9TH APRIL 2025	TIME: 2 HOURS
GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 

SPECIAL INSTRUCTIONS:	 
This examination paper consists Questions in Section A followed by section B.
Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material before or during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet(s) in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 30minutes to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.


Section A: Compulsory (30 marks)
Question One
Scenario:
 You are tasked with designing a system for a Library Management System. The system should allow members to borrow books, return books, and make reservations. The library has different types of books, including reference books that cannot be borrowed. The system should also handle overdue fines and maintain records of book reservations.
a) Draw a Class Diagram for the Library Management System. Your diagram should include: At least five classes, Composition, Aggregation. 				(10 Marks)
b) Create a Use Case Diagram for the system. Include: Key actors, Main use cases, inheritance, extends and includes relationships.				(10 Marks)
c) Create an Activity Diagram to illustrate the process of borrowing a book. The diagram should include decision points, show actions, include swim lanes, Use synchronization bars, and include loop and branch notations where applicable.  		(10 Marks)

SECTION B: SECTION B (OPTIONAL 2 OUT OF 4)
Question Two (15 Marks)
a) Compare and contrast Object-Oriented Analysis (OOA) and Object-Oriented Design (OOD). 									(6 Marks)
b) Explain the role of state diagrams in modeling system behavior and draw a state diagram for an online shopping cart. 							(9 Marks)
Question Three (15 marks)
a) Describe the purpose of component diagrams and how they help in system architecture. 											(6 Marks)
b) Draw one sequence diagram that displays registration of units and proforma invoice generation in the Riara University student management system		(9 Marks)

Question Four (15 marks)
a) Describe different types of analysis patterns and provide an example use case for each. 
(9 Marks)
b) Explain three key principles of Object-Oriented Programming (OOP) and their advantages.									(6 Marks)
Question Five (15 marks)
Metropolitan Smart Transit System Case Study
In a busy metropolitan area, a Smart Transit System has been implemented to streamline urban transportation. The system allows passengers to purchase various types of tickets via mobile apps, kiosks, and online portals. Once issued, tickets are activated at station turnstiles and progress through different states as the journey unfolds—from activation to in-transit, and finally to completion or cancellation. The system is built around key components, including Ticket Management, Payment Processing, Fare Calculation, Journey Tracking, and Notification. It also interfaces with external services like payment gateways and mapping systems, and offers administrative tools for transit monitoring and management.
Based on the case study above, produce the following UML diagrams:
1. Model the lifecycle of a transit ticket (or the journey process of a passenger) as it moves through various states during a travel cycle.	Use a state diagram.		(6 Marks)	
2. Using a component diagram illustrate the modular structure of the Smart Transit System by depicting the major system components and their interactions, both internally and with external services.								(9 Marks)
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