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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JAN/APRIL 2024/2025 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE
RCS207: DATABASE SYSTEMS
DATE: 15TH APRIL 2025	TIME: 2 HOURS
GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question 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 1 hour 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)
QUESTION ONE (COMPULSORY, 30 MARKS).
a) Study the Customer_Orders table below and write SQL statements to do the following:
	CustomerID
	OrderDate
	Region
	SalesRep
	Product
	Quantity
	UnitPrice
	TotalAmount

	101
	2021-03-01
	North
	John
	Laptop
	50
	1000
	50000

	102
	2021-04-15
	South
	Emily
	Smartphone
	30
	500
	15000

	103
	2021-06-10
	East
	Jones
	Tablet
	60
	800
	48000


i. To select OrderDate, Region, and SalesRep for quantities between 40 and 70 (3 Marks)
ii. To select OrderDate, Region, and SalesRep for orders made before May 2021 by SalesRep John 								(4 Marks)
iii. To display the average TotalAmount per Region 				(4 Marks)
b) Introduce a field in the above table that would serve as a primary key. 		(1 Mark)
c) Riara Finance bank is currently using a legacy system with the following programs which run on different platforms.
· A program to process debit and credit transactions for customer accounts.
· A program to create new customer accounts and update their details.
· A program to retrieve and display the current balance. 
List four weaknesses of such an approach						(4 Marks)
d) Define the following terms and give an example that demonstrates their relevance in database design 
i. Degree of a relationship 
ii. Cardinality 
iii. Attribute 
iv. Abstract entity									(8 Marks)
e) List any Six Functions and Service of a DBMS. 					(6 Marks)


SECTION B (ANSWER ANY TWO QUESTIONS)
Case Study
The registrar at a small college wants an application that will help their department keep track of the schedule of classes, the courses and lecturers appearing in the schedule, and the students registering for courses according to the schedule.

Courses are scheduled every semester and this is documented in the schedule of classes, which also documents the lecturers assigned to each schedule of a class. Students register for courses according to the schedule of classes.

Required. 
a) Draw an entity relationship diagram for the above scenario showing cardinality and participation constraints	(6 Marks)
b) Draw a logical design of the above system and propose some possible fields	(4 Marks)

c) Explain the term referential integrity and how it can be implemented by the DBMS in the database schema above.	(2 Marks)
d) List three different views that would be implemented in such a system assuming that the application will be hosted online.	(3 Marks)

QUESTION TWO  (15 MARKS)
Case Study
A local retail business has been tracking sales in an old system and needs to migrate to a new relational database system. The business is looking to store customer information, orders, products, and suppliers.
a) Draw an Entity-Relationship Diagram (ERD) for the above scenario showing cardinality and participation constraints. 								(6 Marks)
b) Convert the ERD above into a logical schema, including fields like CustomerID, ProductID, OrderID, SupplierID, etc. and indicate primary and foreign keys. 		(4 Marks)
c) Explain the term referential integrity and how it can be implemented in the above schema. 
(2 Marks)
d) List three different user views that would be implemented in this database system for different roles (e.g., Admin, Sales, etc.). 						(3 Marks)

QUESTION THREE   (15 MARKS)
a) Using the SQL CREATE TABLE statement, write the syntax to create a table named employees with the following columns: id (integer), name (VARCHAR, size 100), and hire_date (DATE). Make id the primary key.					(3 Marks)

b) Explain the purpose of the TRUNCATE command in SQL, and how does it differ from the DELETE command?								(2 Marks)
c) Given the users_info table with the columns no, name, address, and contact_no, write an SQL query to:
Insert a new record with the no as 10, name as Alice Brooks, address as 245 Elm St, and contact_no as 555-1234.
Then, update the address for no 10 to 678 Oak St.				(6 Marks)
d) Explain and demonstrate with an example how the ALTER TABLE command can be used to add a new column to an existing table and rename an existing column.	(4 Marks)


QUESTION FOUR (15 MARKS)
a) Discuss the role of the internal level in the ANSI-SPARC Architecture. How does it ensure the efficient physical storage and retrieval of data?				(4 Marks)
b) Given that the external level in the ANSI-SPARC Architecture allows for different customized views of the database, explain how this feature could enhance the security and privacy of sensitive data in an organization. Provide examples.			(6 Marks)
c) Imagine you are designing a database for an e-commerce platform. Discuss how you would define and implement primary and foreign keys for the relationship between a 'Customer' and 'Order' entity. Include the steps you would take to ensure data consistency and integrity across the system.									(5 Marks)

QUESTION FIVE (15 MARKS)
a) Given the scenario below for data extracted from Order_Details records, draw a functional dependency diagram.								(6 Marks)
	OrderID
	CustomerID
	OrderDate
	ProductID
	ProductName
	Quantity
	UnitPrice
	ShippingAddress
	DeliveryDate
	SalesRepID

	1001
	[bookmark: _GoBack]C001
	2021-06-01
	P001
	Laptop
	2
	800
	123 Elm St., NY
	2021-06-05
	SR01

	1002
	C002
	2021-06-03
	P003
	Smartphone
	3
	400
	456 Oak St., NY
	2021-06-06
	SR02

	1003
	C003
	2021-06-04
	P002
	Tablet
	1
	300
	789 Pine St., NY
	N/A
	SR03

	1004
	C004
	2021-06-05
	P001
	Laptop
	2
	850
	101 Maple St., NY
	2021-06-07
	SR01

	1005
	C005
	2021-06-06
	P004
	Headphones
	5
	50
	202 Birch St., NY
	2021-06-08
	SR02

	1006
	C006
	2021-06-07
	P003
	Smartphone
	1
	400
	303 Cedar St., NY
	N/A
	SR01

	1007
	C007
	2021-06-08
	P005
	Mouse
	10
	25
	404 Oak St., NY
	2021-06-09
	SR03


	
b) From the functional dependency diagram, draw a logical schema showing all the field, including the primary and foreign keys.			   			(5 marks)
c) Discuss the activities involved in Logical database design.			(4 marks)
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