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INSTRUCTIONS:
1. Answer Question 1 (Compulsory) and ANY other two questions
2. Candidates are advised not to write on the question paper
3. Candidates must hand in their answer booklets to the invigilator while in the examination room

QUESTION 1 (30 MARKS)
Given the following relation for a simple Election Management System:
Persons (IdNo, FirstName, LastName, Age, CountyCode)
County (CountyCode, ConstituencyCode, CountyName)
Constituency (ConstituencyCode,ConstituencyName)
Write SQL queries to perform each of the following tasks:
a) Create a database called “IEBC”.								(1 mark)
b) Create the three tables.									(6 marks)
c) Select all the records from the table named "Persons" where the value of the column "FirstName" is "Peter".											(2 marks)
d) Select all the records from the table named "Constituency" where the value of the column "ConstituencyName" starts with an "k".							(2 marks)
e) Select all the records from the table named "Persons" where the "FirstName" is "Peter" and the "LastName" is "Jackson".									(2 marks)
f) Return all the records from the table named "County" sorted in descending order by "CountyName"										(2 marks)
g) How can you change "Hansen" into "Nilsen" in the "LastName" column in the “Persons” table.												(2 marks)
h) Delete the record where the "CountyCode" is "54" in the County Table.		(2 marks)
i) Return the number of records in the "Constituency" table.				(2 marks)
j) Create a view named “Voter” that joins the three tables over the key fields.		(6 marks)
k) Return voters details (FirstName, LastName, CountyName, ConstituencyName) by querying the view created in (j) above.									(3 marks)
QUESTION 2 (20 MARKS)
a) What is a view? State three benefits of views.						(4 marks)
b) State and explain the functions of any two components of a DBMS.			(4 marks)
c) With the aid of the diagram, discuss the Three-Level ANSI-SPARC Architecture. Clearly outline the mapping involved in the architecture.							(5 marks)
d) Consider the following case of a university database:
· Professors have an SSN, name, age, rank, and research specialty.
· Projects have a project number, project name, a sponsor name (e.g., NSF), a starting date, an ending date, and a budget.
· Graduate students have an SSN, name, age, and degree program (e.g., M.S. or Ph.D.).
· Each project is managed by one professor (known as the project’s principal investigator).
· 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.
· 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 chairman) who runs the department.
· Professor’s 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 department in which they are working on their degree.

i. Identify the entities involved.								(2 marks)
ii. Design and draw an ER diagram that captures all the information about the university. Use only the basic ER model; that is, entities, relationships, and attributes. Be sure to indicate any key and participation constraints.							(5 marks)
QUESTION 3 (20 MARKS)
a) Discuss any two database security threats.						(4 marks)
b) Discuss any three Computer-based countermeasures to the database security threats. 	(6 marks)
c) Fragmentation, Allocation and Replication are key issues in distributed database design. Discuss each separately.										(6 marks)
d) Outline the steps involved in Database System Development Lifecycle.		(4 marks)
QUESTION 4 (20 MARKS)
a) State and clearly distinguish between the two types of DDBMS.			(6 marks)
b) Distinguish between the File-Server Architecture and the Client-Server Architecture.	(4 marks)
c) Consider the following un-normalized data: 
SalesOrderNo, Date, CustomerNo, CustomerName, CustomerAdd, ClerkNo, ClerkName, ItemNo, Description, Qty, UnitPrice
With clear explanations in each case, use the above data to answer the following questions:
i) What is Normalization?								(1 mark)
ii) Perform the 1NF.									(3 marks)
iii) Perform the 2NF.									(3 marks)
iv) Perform the 3NF.									(3 marks)


QUESTION 5 (20 MARKS)
a) Differentiate between Distributed Databases and Distributed DBMSs.			(5 marks)
b) Replication servers can either be Synchronous or Asynchronous. Discuss this with respect to DDBMS.											(5 marks)
c) The world is witnessing increasing demands on mobile computing to provide support for growing number of mobile workers. With the aid of a well labelled diagram, outline the four key components of a mobile database environment.						(10 marks)
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