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1.a)
Give the differences between a file processing system and DBMS.
   b)
What are the functions of  DBA.


2.a)
Explain the following terms clearly:


i)   Relation schema

(ii) Relational database schema
(iii) Domain


iv) Relation cardinality
(v) Relation degree.

b) What do you mean by domain constraint? Explain with the help of an example.

3.a)
What is sequential flooding of the buffer pool.

   b)
When does a buffer manager write a page to disk.

4.a)
How can updates and null values described in views. Give suitable examples.

   b)
What are the ways by which a database could be modified. Give examples.

5.
Describe various algorithms to evaluate the selection operator.

6.a)
Define the concept of Aggregation. Give examples of where this concept is usefull.

   b)
Draw an E-R diagram for Departmental store after determining the entities and relation ships that exist between these entities. Also construct a tabular representation of the entities and relationships. Are there any attribute in each entity set that would.
7.
Write short notes on:


a) Dead lock
(b) Exclusive lock
(c) Binary lock
(d) Live lock

8.a)
Explain Timestamp ordering with an algorithm.
   b)
Explain different locking techniques for concurrency control.
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1.a)
What is a Data model? List the important data models.

   b)
Explain briefly:


i) DDL

(ii) DML
(iii) Data sublanguage

(iv) Host language

   c)
What is logical data independence and why is it important?

2.a)
Explain the following:


i) Key constraints
(ii) Foreign key constraints
(iii) General constraints.

   b)
Explain the following terms:


i) Relational database query
(ii) Query language


iii) SQL


(iv) DML.

3.a)
Explain the term prefetching. Why is it important.
b)
If an index contains data records as ‘data entries’ is it clustered or unclustered? Dense or sparse?

   c)
Explain the difference between primary versus secondary indexes.

4.
Consider the following database. For each of the following queries, give an expression in relational algebra, the tuple relation calculus and the domain relational calculus.

Employee ( employee_name, street, city)

Works ( employee_name, company_name, salary)


Company (company_name, city)


Manages (employee_name, manager_name)

a) Find the names of all employees who work for First Bank Corporation.

b) Find the names and cities of residence of all employees who work for that bank.
c) Find the name, street addresses and cities of residence of all employees who work for that bank and earn more than $10,000 per annum.

d) Find the names of all employees who do not work for that bank.

e) Assume that companies may be located in several cities. Find all companies located in every city in which small bank. Corporation is located.

5.
Explain any three algorithms for computing the join of relations.
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6.a)
The following set of  functional dependencies for relation Scheme R=(A,B,C,D,E)



A->BC



CD->E



B->D



E->A


Using the Functional Dependencies Compute the Canonical cover Fc.

b) Explain the Concept of Aggregation and Specialization with examples.

7.a)
Define the violations caused by each of the following:


i) Dirty read
(ii) Non-repeatable read
(iii) Phantoms.

b)
What are the typical kinds of records in a system log? What are transaction commit points and why are they important?

8.
What is a Lock? Explain Shared and Exclusive Locks with an example?
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1.a)
Consider a two-dimensional integer array of size N x M that is to be used in your favourite programming language. Using the array as an example, illustrate difference


i) Between the three levels of data abstraction and


ii) Between the schema and instances.

b)
List six major steps  that you would take in setting up a database for a particular enterprise.
2.a)
Explain in detail how will you convert the given ER Model into corresponding Relational model.

   b)
What is a foreign key constraint? Why are such constraints important? What is referential integrity?

3.
Define the following terms:


a) Primary key

(b) Dense index
(c) Blocking factor


d) Spanned records.

4.a)
List reasons why we may choose to define a view.

   b)
List the major problems with processing update operations expressed in terms of views.
   c)
Given the following relation schemas



R=(A,B,C)



S=(D,E,F)


With the following relations r(R) and s(S). Give an expression in the tuple relation calculus that is equivalent to each of the following:


i) ΠA(r)
(ii) σB=17r
(iii) r X s
(iv) ΠA,F(σc=D(r Xs))

5.
Discuss about the following:


a) Hybrid Hash – Join 
(b) Complex joins.
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6.a)
Given relation R(Supplier, part, suppcity, quantity) and 



part->quantity



supplier->suppcity



supplier->quantity


is R in 2NF? 3NF?

   b)
Compute the Closer (F+) of the following set of functional Dependencies for relation scheme R=(A,B,C,D,E)



A->BC



CD->E



B->D



E->A


List the candidate keys of R.

7.a)
Define the concept of a schedule for a set of concurrent transactions and describe an algorithm to test the serializability of a schedule.

   b)
Define each of the following in your own words


i) Atomic transaction

(ii) Write-lock

8.a)
Write short notes on:


i)   Loser Transactions

(ii) Redoable Log records


iii) LSNs


(iv) Fuzzy Checkpoint.

b) Explain how ARIES support Granularity Locks.
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1.a)
Define the following terms with examples:


i) Relation
(ii) Cardinality relation

iii) Super Key
(iv) Candidate key
b) Explain the term’s relation schema and relation instance.

2.a)
Explain the operations select, project and join with suitable examples.

   b)
Compare the two relational calculi.

3.a)
Define a B-tree.

   b)
Give a B-tree of order 2 to maintain an index for the following set of keys, 


2,5,7,8,10,11,13,14,18

4.
The outer-join operations extend the nautral-join operation so that tuples from the participating relations are lost in the result of the join. Describe how the theta join operation can be extended so that tuples from the left, right, or both relations are not lost from the result of a theta join.

5.a)
Design a variant of the hybrid merge join algorithm for the case where both relations are not physically sorted, but both have a sorted secondary index on the join attributes.

   b)
Show that with n relations, there are (2(n-1)) !/ (n-1) ! different join orders.

6.a)
Explain why 4NF is more desirable Normal Form than BCNF.

   b)
Consider the relation R(A,B,C,D,E) and FD’s



A->BC


C->A



D->E



F->A



E->D


Is the Decomposition R in to R1(A,C,D), and R3 (E,F,D) loss less?


Explain the requirement of lossless deacomposition.

(contd…2) 
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7.
Explain the following terms in brief:


a) Blind write



b) Dirty read


c) Unrepeatable read


d) Atomicity of locking and unlocking.

8.a)
Explain how the Index Locking works in transaction taking in Sailors record?

   b)
With an example illustrate B+tree Locking scheme.

***     ***     ***

