UNIVERSITY OF RUHUNA
BACHELOR OF SCIENCE (GENERAL) DEGREE LEVEL 1 (SEMESTER II) EXAMINATION
JANUARY 2018
COURSE UNIT: COM122 B (FO & Database Management Systems) Duration: 2 Hours
Answer four (04) questions including the question number 1.
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a) Explain why most databases are stored permanently on secondary storage.

b) Describe the differences between Primary index and Clustering index in file

Drganization.

c) Suppose that an ordered file with 15,000 records (r) is stored on a disk with block size B
T 512 bytes. File records are of fixed size and are unspanned, with record length R=100
bytes. Calculate the followings:

(i) The blocking factor (bfr) for the file.

(ii) The number of blocks needed for the file.

(iii)How many block accesses need to search a record using binary search on the data
file? '

d) If we have constructed a primary index for the file (in part (c)), such that the ordering
key field of the file is V= 6 bytes and a block pointer is P= 4 bytes long. Calculate the
followings:

(i) The blocking factor for the index.
(ii) The number of blocks needed for the index.
(iii)How many block accesses need tc search a record using index on the data file:
2.
a)
(i) Describe the limitations of traditional File-Based Approach.
(i) Briefly explain the major disadvantages of a database system.
b)
(i) Describe the Three Schema Architecture of a Database Management System by using
a suitable diagram.
(i) Name and define two types of data independence of a Database System.
¢) Explain briefly the role of the following database users:
(i) Database Administrator (DBA)
1 (i1) Database Designer
Contd....




a)

M
N
QuotelD Price M N

Consider the following requirements for a university database.

The university keeps track of each student’s name, student number (unique), address,
birth date, sex and degree program. Students in the university follow several subjects
(e.g. Computer Science, Mathematics). A subject has a name, subject code and a lecturer
who coordinates the subject. Both name and code have unique values for a subject. A
subject consists of different courses (e.g. Internet Programming, DBMS). A course has a
name, code (unique), type (e.g. core/optional) and course content. Lecturers have the
responsibility of teaching courses. Each lecturer’s name, employee number (unique),
grade, appointment date and telephone numbers are recorded. A lecturer may have
several telephone numbers. One course can be taught by several lecturers and a lecturer
may teach any number of courses. Uriversity wants to keep track of qualifications of
each lecturer for promotion purposes. They keep topic of each qualification (unique for a
particular lecturer), effective date and offered institute.

i. Identify entities, attributes of each entity, and key attribute(s) for each entity (if
any).

ii. Design an ER diagram for the above requirements. Sate clearly all your
assumptions, if any.

Map the following ER diagram into a relational database schema. Specify all primary
keys and foreign keys of relational schema.
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a) Explain why one would normalize a Database Schema.

b) Consider the following “CAR_SALE” relation which stores information of cars, dates

sold, sales persons, commissions, and discount amounts.
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CAR_SALE(Car#, DateSold, Salesman#, Commission, DiscountAmount)

ssume that a particular car may be sold by multiple salesmen on different dates.
ence consider {Car#, Salesman#} is the primary key of the relation.

\dditional dependencies are:
)ateSold =» DiscountAmount
alesman# =» Commission

Indicate the normal form of the relation given above? Justify your answer.
i) Apply normalization till 3NF.

Describe the followings terms in Relational A Igebra and Calculus.

(i) Union compatible

(ii) Free and bound variable

b) Consider the following relations and their instance tables.
Student Grade
SNAME | STUDID | DEPT STUDID | CID GRADE
Kamal 101 COM 101 C2 A+
Reeta 102 MATH 101 C4 B-
Upul 103 BOT 103 (2 A
Shiran 104 COM 104 Cl C
103 C4 B+

Construct the resulting relations for the followings:

(i) © pep1="com (Student)

(ii

C

-

Q

)T stupip (6 cip=c2’ or GrADE=B-" (Gr ade))

nsider the following relations:

EMPLOYEE(emEId,name,address)
PROJECT(projectID,projectName,deadline)

WO

RKSON (projectID, empID)

Express the following queries in Relational Algebra and Tuple Calculus.

()
(i1)
(iii

Get employee identification numbers (empld) of employees whose name are “Dias”.
Find names of employees who work: on the project P8.

Find employee names of employees who do not work on any project.
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DS BAHISTDDIOES Omeny:
DateSold = DiscountAmount
Salesman# =»Commission
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(i) Union compatible
(ii) Free and bound variable

(1) 6 pEPT="com: (Student)
(IDITs1upip (6 Ci="C2 OR GRADE=B- (Grade))

(i) »@ “Dias”
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Student Grade
SNAME | STUDID DEPT STUDID | CID GRADE
Kamal 101 COM 101 c2 A+
Reeta 102 MATH 101 C4 B-
Upul 103 BOT 1103 C2 A
Shiran 104 COM 104 Cl C

103 C4 B+
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EMPLOYEE (empId, name, address)

FROJECT (projectiD, projectName, deadline)
WORKSON (projectID, empID)
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