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THE COPPERBELT UNIVERSITY
SCHOOL OF TECHNOLOGY

JUNE 2012 – SESSIONAL EXAMINATIONS

BIT 275/DIT 460  –  DATABASE TECHNOLOGY
TIME ALLOWED: THREE HOURS

INSTRUCTIONS   :

· Maximum Marks Available – 100

· This Paper has SIX(6) Questions

· Answer Any FIVE(5) Questions 

· All Questions Carry Equal Marks (20 marks)

Q 1
a)
Define the following terms [4 marks] 
i)
Redundancy duplication
ii)
Database schema


iii)
Meta data


iv)
Database system
b)
Discuss the main characteristics of the database approach and how it differs from traditional file systems. [6 marks]
c) Describe the three-schema architecture and discuss the need for mappings between schema levels. [6 marks]
b) State atleast four (4) benefits of a View mechanism. [4 marks]
Q 2
a)
Define the following terms [4 marks]
i)
Relational database

ii)
Referential integrity 

iii)
Super key


iv)
Candidate key
b) State and briefly discuss the participation constraints that can exist on a relationship between entities on an ER Diagram. [5 marks]
c) Consider the ER diagram shown in Figure below for part of a BANK database.
i) List concisely the user requirements that led to this ER design. [5 marks]
ii) Map the ER Diagram to relational schemas. [6 marks]
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Q 3
a)
Explain the two dependency diagrams shown in (i) and (ii) below and say what 

normal form is represented in each dependency diagram? Explain your answer in each case. [4 marks]
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i)





ii)


b)
State atleast four (4) benefits of normalizing database tables. [4 marks]
c)
Consider the relation R = {A, B, C, D, E, F, G, H, I,J} and the set of functional
dependencies F ={{A, B}             {C}, {A}            {D, E}, {B}            {F}, 
{F}            {G, H},{D}               {I, J }}, 
Determine the key for R and hence or otherwise decompose R into 2NF and then 3NF relations. [6 marks]
d)
 When is a table said to be in Boyce Codd Normal Form (BCNF) and hence or otherwise normalize the table below to BCNF. [6 marks]
	Student
	subject
	Lecturer

	1122679
	Web Design
	Mr Shumba

	1122679
	Computer Networks
	Mr Lengwe

	1023456
	Web Design
	Mr Shumba

	1045678
	Internet Tech
	Dr Libati

	1167859
	Web Design
	Mr Nkandu


Q 4
a)
List the operations of relational algebra and the purpose of each. [8 marks]

b)
Discuss the following forms of the Join operation in Relational Algebra. 


[4 marks]


i)
Theta Join

ii)
Equijoin

iii)

Semi Join


iv)
Natural Join

b)
Given the database schema, write equivalent relational algebra statements for 


the queries below. [8 marks]


Employee (Fname,Lname, SSN, Bdate, Address, Sex, Salary, SuperSSN, DNO)

Department (Dname, Dnumber, MngrSSN)

Dept-Location (Dnumber, Dlocation)

Project (Pname, Pnumber, Plocation, Dnum)

Works-On (ESSN, Pno, Hours)



Dependent (ESSN, Dependent_Name, Sex, Bdate, Relationship).
i) List the names of all employees who have a dependent with the same first 


name as themselves.
ii) Find the names of all employees who are supervised by 'Mr Zulu'.
iii) List the last names of all department managers who have no dependents.

iv) For each project, list the project name and the total hours per week (by all employees) spent on that project.
Q 5
a)
State briefly how SQL can allow implementation of the entity integrity and


 referential integrity constraints. [4 marks]

b) Briefly describe the six clauses in the syntax of an SQL query, and show which of the six clauses are required and which are optional. [4 marks]
c) Write appropriate SQL DDL statements for declaring the relational database schema in Q 4 b) above.  Specify appropriate keys and referential triggered actions. [12 marks]
Q 6
a)
Write relational algebra statements for the queries in Q 4 b) above. [8 marks]
b) To ensure that a transaction preserves the consistency of the database, a transaction must be atomic, execute to completion and not execute at all. Briefly discuss the above statement. [4 marks].

c) Briefly discuss atleast four (4) facilities provided by DBMS to recover from failure. [4 marks]
d) State atleast four (4) specific functionalities of DDBMS. [4 marks].
………………………………….THE END……………………………………………….
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