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,Define the following terms;
i. dat4I ii. information;

iii. database;
iv. dalabase Management System

Time: 2 Hours

(4*2=8 marks)

catr be_ storcd in files and application progtams can share this data by having a direct
s to the respective files (refer to Diagram 1, below). Howevea data--centered

).
normally employ a database management system (refq to Diagram 2,

Dlagram 1

the latter apuoach (Dia$am

. Diegram 2

2) is prefened for data-center€d applications
(4 marks)at least four featwes ofa DBMS).

the concept of database schema. Describe the types of schemas that
e complying with the three levels ANSVSPARC architecture-

I 1 Fi:B 2ti1

(4 marks)

exisl in a



d. lvhy is data modeling is important? (5 urarks)

Briefly describe the following data models with suitable diagram;

i. rclational data model;
ii. hierarchical data model. (2*2=4 maxks)

The university keeps track of each student's name, studont number, social

')

b.

Describe the three basic components ofin entity - rclationship diagram, ard state cleady
the usefuhess ofE-R diagams in designing a database. (4 marks)

Design a conceptual data model - ER diagram for the set ofrequirements ofa University
database described below. If your solution contains multi-valued or composite attributes,
many-to-many relationships or relationships with attributes, transform it into a!
equivalent one that does not contain these aspects. State any further assumpions you
make that differ ftom the ones explicitly made in the text.

security number, current address and phone number, permanent address and

phone number, date ot birth, sex, class (freshman, graduate), major department

minor department (if any), degree program (8.A., B.Sc., ..., ph.D.). Some u

applications need to refer to the city, state, and zip code of the student'a

permanent address and to the student's last name. Both social security num

and student number are unique lor each student. All students will have at least

major department. Each department is described by a name, department cod6,

office number, office phone, and college. Both the name and code have uni

values for each department. Each course has a course name, description, cqu

number and number of qedits, level and offering departmgnt. The

number is unique for each course. Each section has an instructor, semester

year, course, and section number. The section number distinguishes sections

the same course that are taught during the same semester/year; its value is

integsr (1, 2, 3, ... up to the number of sections taught during each semest6r),

grade report must be generated for each student that lists the section,

grade, and numeric grade (0, 'l,2, 3, or 4) for each student and calculates his

her average GPA. (16 ma*s)

Traqsform the ER diagram into a relational model, specifting the pdmaxy, altemah
any) and foreign keys. (5 marks)



Define_each ofthe following with regard to database design;i. functionaldependency;
ii. full firnctional deoendencv:
ili. transitivedependincy. (3-rdyliq\

Consider the followiog relation. refening to rhe final year projectEfrgfdents: -. \ ]

f."q=!F;F;l-"""*.l (( 1\FEr' ,/x,)

;Hill:J.ff,",lr -,'*'" "-; rerarion. Each o.i*,)*-o)fur.ffifl

l.3..g*!l-"""r"..F;l

f'!E-'F"*;]
(A)

l'!4='T""-r;{""-rl
l-=l*!l,."*'*"l

(B)

Mfch ofthe above decompositioo is the best? Explain your answer.

(4 ma*s)

. Using Normalization technique Normalize the following table up to 3'd NF.

,l Modules

noduleName slaIINo stafrName studentNo student assGrade assType

Relational Database
S)'sten

234 Davies T 34698 Smith S B3 cwkl

B1 cwk2

37798 Jones 82 cwkl

34888 Patel P B1 cwkl

B3 cwk2

ilationat Database
isigr

234 Davies T 34698 smith s 92 cwkl

B3 cwk2

Uctive Database 345 Evans R 34668 Smith J AI exam

(15 narks)



4.

a. What are *le impodant features of relational algebm operators?
(4 marks)

b. Coqsider the relation schemas as follows.
works(pqsqn name, company name, salary);
lives(pe$on name, sfeet, cit ;
located_i(companv name, ciry);
managers(person name, manager name);

The key fields are underlined. Therefore parson name is thekey for liyes, compqny nsme
is the key for located_in, and parso name altd company name tngether form the key for
works, The manager name refers to pelson name, Wdte the following queries in
relalional algebra;

i. to find the names ofall employees who work for 'EUSL'.
ii. to find the narles and cities ofresidence ofall employees who work for

.EUSL"

iii, to find the names, stre€t address, and cities ofrcsidence ofall employees who
work for 'EUSL' and earn more than $10,000 per armum.

iv. to find the names ofall employees who live in the same city and on the same
street as do their managers.

v. to fmd the names ofall employees in this database who do not work for
.EUSL'.

vi. to find the names ofall employees who €am more than every employee of
'ousL'.

vii, to find all companies located in every city in which 'OUSL' is located,
assuming that the companies may be located in several cities

(7*3-21 marks)


