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(a) Define a transaction schedule.

(03 marks)

ANSWER IN THIS BOX

(b) Consider the following two transactions Tland T2. The value of “A” before executing any of the two
transactions is 100.

(i)

T1l T2
Read (A) Read (A)
A=A + 100 A=A + A*10%
Write (A) Write (A)
B = A +50 Commit
Write (B)
Commit

Give a serial schedule for the above two transactions.
(04 marks)

ANSWER IN THIS BOX

OR Operations of T2 followed by operations of T1.
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(i1) If the above transactions were executed as a serializable schedule, what could be the possible
values for “A”?
(03 marks)

ANSWER IN THIS BOX

(iii) Give a conflict serializable schedule for the above two transactions.

ANSWER IN THIS BOX

(iv) Construct the precedence graph for the schedule in (iii) above.

ANSWER IN THIS BOX
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(¢c) Compare the two phase locking protocol with the timestamp protocol identifying advantages and
disadvantages of the two protocols.
(07 marks)

ANSWER IN THIS BOX
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(a) Discuss the difference between the “differed update” and “immediate update” particularly with respect

to use of the log files for recovery purposes.
(03 marks)

ANSWER IN THIS BOX

(b) Architecture for distributed databases is different from that of a centralised database. List the type of
differences that one could observe in a Distributed Data Base Management System (DBMS) when
compared with a centralised DBMS.

(04 marks)

ANSWER IN THIS BOX
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(¢) Draw the referenced architecture for a Distributed Data Base Management System identifying its
components.
(06 marks)

ANSWER IN THIS BOX

(d) Consider the following global relations of a distributed database system having two departments.

Employee (EmpNo, EmpName, Designation, dob, BasicPay, HoursWorked, DeptNo)
Department (DeptNo, DeptName, Head, Phone)

If the following three queries represent the most frequently used local queries of a distributed DBMS
issued at three different sites, namely Finance, Department 1 and Department 2. Sites have agreed to
share data so that a global user could access the above Employee and Department relations.

(1) SELECT EmpNo, BasicPay, HoursWorked FROM Salary;
(IT) SELECT EmpNo, EmpName, Designation, dob, DeptNo FROM Emp
WHERE DeptNo="1";
(III) SELECT DeptNo, DeptName, Head, Phone FROM Dept WHERE DeptNo="2";

Discuss the fragmentation schema that could be used for the above data. Identify the fragmentation
type for each relation and the construction process of the global relations.
(08 marks)
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ANSWER IN THIS BOX
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(e) An empty Student database is to be populated with data. Following steps indicate the operations that
took place with respect to the Student database.

Step Date Time Operation

1 01-Jul-2011 09.00 Add two Student records

2 01-Jul-2011 09.30 Modify one Student record
3 01-Jul-2011 10.30 Delete one Student record
4 02-Jul-2011 09.00 Add one Student record

Assuming that the database is automatically backed up at midnight each day, indicate the number of
student records in the database and the total number log entries after each of the above steps.

(04 marks)
ANSWER IN THIS BOX
‘Step Numberof Total numberof

Student Records Log Entries

2 2
22 3
3 1 4
4 2 e

(a) Consider the following schema for a portion of a simple company database and the two SQL
statements executed using two different query plans.

Employee (EmpNo, Name, Job, dob, Pay)
(I) SELECT Name, Pay FROM Employee WHERE Designation="Manager”;
(IT) SELECT Name, Job FROM Employee WHERE Pay>”3000” and Pay<”5000”;

(1) Suggest the most suitable index file organisation for the query (I) above and give reasons.
(03 marks)

ANSWER IN THIS BOX
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(i1) Suggest the most suitable index file organisation for the query (II) above and give reasons for your
choice.

(04 marks)

ANSWER IN THIS BOX

(b) Consider the following SQL query.

SELECT E.Ename, D.Dname FROM Employee E, Department D WHERE
E.Designation='Manager’ AND E.DeptNo=D.DeptNo AND D.City=’Colombo’;

(1) The above query is to be processed by the query optimiser. Map the query into an initial query tree
representation.

(03 marks)

ANSWER IN THIS BOX

c Designation="Manager”
AND City="Colombo”

R R

m Employee.DeptNo = Department.DeptNo

Employee Department
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(i1) Write Relational Algebra expression(s) for the initial query tree given in (b) (i) above.
(04 marks)

ANSWER IN THIS BOX

(ii1) What transformation rules should be used to optimise the query given in (b)(ii)? For each
transformation rule show the transformation process using (a) relational algebra expression(s).

(06 marks)

ANSWER IN THIS BOX

10
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(iv) Draw the optimized query tree for the query in (b).
(05 marks)

ANSWER IN THIS BOX

IT1 Ename, Dname

m Employee.DeptNo = Department.DeptNo

o Designation="Manager” © City="Colombo”

(a) Type constructor row is used to specify complex types known as user-defined types. Give an example

to specify a row type for an address that would include street, city and zip. Also show how this row
type address can be used to create a customer table having customer-id, customer-name, customer-

address and phone.
(05 marks)

ANSWER IN THIS BOX
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Customer-Name VARCHAR(25),

‘Customer-Address  Address,

(b) Show how Customer ‘A.B. De Silva’ with ID ‘12345°, Street ‘67, Galle Road’, City ‘Colombo’, Zip
‘00400’ and Phone ‘0112344344’ can be inserted as a record into the Customer table created in (a)
above.

(03 marks)

ANSWER IN THIS BOX

(¢) In the table given below, Column I contains typical functions of a Data Warehouse. Column II lists
description of some data warehouse functionality.

Column I Column 11

A | Roll-up 1 | Data is available by value or range.

B | Drill-down 2 | Performing projection operations on the dimensions

C | Pivot 3 | Cross tabulation is performed.

D | Slice and dice 4 | Data is summarised with increasing generalization.

E | Selection 5 | Increasing levels of details are revealed.
6 | Attributed are computed by operations on stored values.
7 | Data is sorted by ordinal value.

Match each function from Column I with the most appropriate description in Column II. Write your
answer in the box given below the table.
(05 marks)

ANSWER IN THIS BOX

A-4 B-56
c-3 D-2
E—1

12
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(d) During the data mining process, different types of knowledge are discovered. Using an example,

briefly describe the knowledge that is expected to be discovered through Association rules and

Sequential patterns.
(05 marks)

ANSWER IN THIS BOX

(e) A market basket analysis is to be performed to find the relationships between a set of items = {milk,

tea, butter, sugar}. After inspecting five baskets for these items the following were found.

Bl = {milk, tea, sugar} B2 = {tea, butter, sugar}
B3 = {butter, sugar} B4 = {milk, tea}
B5 = {tea, sugar}

(1) Determine the support for the following two rules: tea => milkand tea => sugar.
(04 marks)

ANSWER IN THIS BOX

13
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(i1) What is the confidence of tea, given milk and sugar (i.e. association rule {milk, sugar} => tea)?

(03 marks)

ANSWER IN THIS BOX

sk sk skeoskeoskeskeoskeosk
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