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Answer ONLY FIVE questions:

Consider the following database for answering questions 1, 2 and 3. These tables contain
information about electronic products made by several factories. Each product is identified by a
unique model number (ModelNo). Spare parts required are each identified by a unique spare
part no {SparePartNo). The origin of the spare_parts.is given in Origin field as ‘L’ for local and
‘I’ for imported. Cost is the unit price of the each spare part and Quantity is the number of spare
parts required for the relevant model.

Note: When answering questions please produce general answers, not just the ones that will
work with the test data given.
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1. Write expressions in relational-algebra for the following queries.
a) (5 marks) All spare parts used in the factory ‘Excel’.

b} % marks} A list of spare parts used in Model ‘M1°.




“¢) (5 marks) A list of spare parts and their unit costs used at the factory “Excel’.

d) (5 marks) Models which use any imported spare parts in quantity ot 3.

2 Write expressions in relational calculus for the following queries.
a} (35 marks) Spare parts used in model M3, and unit cost more than 5.
b} (3 marks) Spare parts which are not used for models M1 and M2.
¢) (5 marks) Quantities of imported spare parts used in any model.

d) (5 marks) A list of spare part numbers and their prices used at the factory “eLine”.

3 Write SQL queries to obtain following expressions.
a) {5 marks) The maximum quantity of spare parts used in each model.
b} (3 marks) The average cost of spare parts of local origin.

¢) (10 marks) The spare parts of local origin and used in quantity of 5 for any model.

4 a) (4 marks) What is the difference between a read-lock and a write-lock?
b) (6 marks) Discuss two ways in which deadlock might be detected. What are their advantages 'f
and disadvantages?

o) (5 marks) What is a database view? Why isita useful concept?

d) (5 marks) List the properties of a relation in a relational model

5 a) (6 marks) What is controlled redundancy? In what kind of situations would a database .
administrator practise controlled redundancy?

b) (4 marks) Briefly explain de-normalization.
c) (6 marks) What are the tasks involved in de- normalization?

d) (4 marks) What are the disadvantages of de-normalization?

¢ Youmay answer following questions with regard to a DBMS you studied i.e. SQL, Oracle
or Access.

a) (i) (3 marks) Explain what is meant by ‘a declarative language’ with an_.:'
example.

(i) (3 marks) Is the query language of your system procedural, or does it simply'j'
let the user describe the results he/she wants? '
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b} (6 marks) What provision does your system provide for producing specially-formatted reports?
L ompare and contrast it with another database system.

Q) () (4 marks) Briefly explain twao (2) transaction recovery procedures.
(i) (4 marks} What facilities does your system provide to recover form a computer
crash while someone is in middie of updating records? Can a transaction be "rolled
back"?

a) (4 marks) Why do we need security for databases?
b) (6 marks) Briefly explain about malicious or intentional security and integrity threats.

¢) (4 marks) What are the types of proactive measures that can be taken to prevent security
breaches?

d) (6 marks} What are the 3 basic levels of management of securify associated with information
systems?

Consider the following scenario:

A part of a proposed database for a money lending section of a bank is shown below.
Lending_scheme (Br_name, Assets, Br_ciiy, Cust_no, Scheme, Amount)

The bank has several branches located in different cities. Each branch has its own asseis and a
unique branch name, Each customer is identified by an unique customer number. The company
offers several lending schemes and a customer is resiricted not to borrow more than once from the
same scheme at the same time.

a) (i) (2 marks) Find any undesirable features in the above relation.
(i) {3 marks) Show how-thesefeatures(if any) can-be-eliminated and identify
candidate keys and primary keys.
(iii) (2 marks) Verify whether the answer you obtained in (ii) is in Boyce/Codd
Normal form.

b) {) {3 marks) Formulate Enterprise Rules for the above scenario.

(ii) (8 marks) Draw an ER diagram with entities, associations between entities, and
major attributes.
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