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1. An Entity Relationship (ER) Modei describes a database in an abstract wav' orimarilv in terr

of entities, relationships and attributes'

(a) Describe how relationship types of degree higher t'han tuo can be represented in an I

diagram and how these relationships can be converted ir*,o relati,ons' [15 marl

(b) In addition to the concepts covered L';' the trR mr-tdel, Enhanced trR model (EER mod

includes subclass, superclass, speci,ali,sation, genera'isati'on and category' Give EER diagrt

notations to represent these concepts and describe these concepts through simple exampl

[25 mar

(.) An ARI MUSEUM has approached you to build a database to keep track of informati

for that museum. Assume that the following requirements were collected:

The museum has a collection of Art-Objects. Each Art-Object has a unique IdNo, Arti'st

known), Year (of. creation), Tt'tle' and' a Descri,ption' The Art'Object's are categorised

several waYS, as discussed below:

o Art-Objects are categorised based on their types - Paint'ing, Sculpturef Statue and Otl'

- A Pa,inti,ng has a paint-type (like oii, watercolor, etc), a material on which i

drawn (like paper, canvas? wood, etc.) and style (like modern, abstract etc)'



- A sculpture or a statue has a materiar from which it was created
etc.), height, weight and style. A statue may have an honourer,
honoured.

(like wood, stor

the person that

- The Other category includes any object of types other than the above two. It hr

a type (like print, photo, etc.) and style.

t Art-Objects are also categorised as

- permanent-collection, which are owned by the museum (these hae information o

the date-acEr,r,red, whether it is on-d,,ispray or stored, and. cost).

- bo'r'rowed-i'te'm, which has information of the Coilection (from which it is borrowed

d,ate-borrowed, and. d,ate-returned,. I

e Art-objecfs also have information describing their origin (like ltaiian, Egyptian, Americ

etc.) and epoch (like renaissance, Modern, etc.).

o The museum keeps track of artists information, if known: name, date-of-birth, da,te-ofld

country-of-origin, epoch, main_st;,-le and description. The name is assumed unique.
I Different Exhibitions occur' each having a name? start*date and end-date. Exhibitionr

are related to all the art objects that were on display during the exhibition.
o Information is kept on other coliections about which the museum communicates, includir

name (unique), type (like Inuseum) personnel, etc.). description, address, phone anc

current_contact_person.

Draw an EER diagram for the ART M(ISE{JM database. If you need to make any assumptio
include them in )rour answel.. 

l"60 marks

2' Databases and database management systems are an essential component of life in modern society
Most of us encotrnter several activities every clay that involve some interaction with a database.

(u) Describe the main characteristics of the database approach and explain how it differs fro'
the traditional file system. 

i1b marksl

State what is meant by a datab ase transacti,on and explain how execution of transaction in

a sr'ngle user system differs from a multr, user sgstem. 
[15 marks]

State and describe the desirable properties of a transaction known x ACID properties.

(b)

(c)

[20 marks]



(f)

(s)

(d) State and describ e two problems that would arise during concurrent execution of transactions.

[10 marks]

(e) Explain what is meant by Senal, Non-Seri,al and, Confl,ict-serial,isable schedules.

[15 *:tkrl.

[10 marks]
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Define fourth and frfth normal forms.

Answer the following questions based on the following tabre:

The above table is not in fourth normal form.

Normalise the above table into l.A/f' relations.

i.

u.

Explain briefly, why?
,#lt

[05 mark3]

[10 marks]


