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1.

2.
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****
Answer the following questions
10x2=20 Marks
a) List at least two reasons why database systems support data manipulation using a
declarative query language such as SQL, instead of just providing a library of C
or C++ functions to carry out data manipulation.
2M
b) Consider the foreign key constraint from the dept name attribute of instructor to
the department relation. Give examples of inserts and deletes to these relations,
which can cause a violation of the foreign key constraint.
2M
c) Give a tuple-relational-calculus expression to find the maximum value in relation
r (A).
2M
d) Under what circumstances would the query
select *
from student natural full outer join takes natural full outer join course
Include tuples with null values for the title attribute?
2M
e) List the three design goals for relational databases, and explain why each is
desirable.
2M
f) In designing a relational database, why might we choose a non-BCNF design?
2M
g) List the ACID properties. Explain the usefulness of each
2M
h) Explain the distinction between the terms serial schedule and serializable
schedule.
2M
i) In the sequential file organization, why is an overflow block used even if there is,
at the moment, only one overflow record?
2M
j) If you have data that should not be lost on disk failure, and the data are write
intensive, how would you store the data?
2M
UNIT-I
a) Rewrite the where clause
where unique (select title from course)
without using the unique construct.
member(memb no, name, age)
book(isbn, title, authors, publisher)
borrowed(memb no, isbn, date)
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3.

4.

5.

6.

7.

8.

b) Construct an E-R diagram for a car insurance company whose customers own
one or more cars each. Each car has associated with it zero to any number of
recorded accidents. Each insurance policy covers one or more cars, and has one
or more premium payments associated with it. Each payment is for a particular
period of time, and has an associated due date, and the date when the payment
was received.
OR
a) Consider the query:
select course id, semester, year, sec id, avg (tot cred)
from takes natural join student
where year = 2009
group by course id, semester, year, sec id
having count (ID) >= 2;
Explain why joining section as well in the from clause would not change the
result.
b) Design an E-R diagram for keeping track of the exploits of your favourite sports
team. You should store the matches played, the scores in each match, the players
in each match, and individual player statistics for each match. Summary statistics
should be modelled as derived attributes.
UNIT-II
a) Using the university example, write relational-algebra queries to find the course
sections taught by more than one instructor in the following ways:
a. Using an aggregate function.
b. Without using any aggregate functions.
b) Explain why, when a manager, say Satoshi, grants an authorization, the
grant should be done by the manager role, rather than by the user Satoshi.
OR
a) Describe the circumstances in which you would choose to use embedded SQL
rather than SQL alone or only a general-purpose programming language.
b) Show how to express group by cube(a, b, c, d) using rollup; your answer should
have only one group by clause.
UNIT-III
a) Give an example of a relation schema R and a set of dependencies such that R is
in BCNF but is not in 4NF.
b) Explain what is meant by repetition of information and inability to represent
information. Explain why each of these properties may indicate a bad relational
database design.
OR
a) Use the definition of functional dependency to argue that each of Armstrong’s
axioms (reflexivity, augmentation, and transitivity) is sound.
b) Use Armstrong’s axioms to prove the soundness of the decomposition rule.
UNIT-IV
a) Consider a database for an airline where the database system uses snapshot
isolation. Describe a particular scenario in which a nonserializable execution
occurs, but the airline may be willing to accept it in order to gain better overall
performance.
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b) The definition of a schedule assumes that operations can be totally ordered by
time. Consider a database system that runs on a system with multiple processors,
where it is not always possible to establish an exact ordering between operations
that executed on different processors. However, operations on a data item can be
totally ordered. Does the above situation cause any problem for the definition of
conflict serializability? Explain your answer.
OR
9. a) During its execution, a transaction passes through several states, until it finally
commits or aborts. List all possible sequences of states through which a
transaction may pass. Explain why each state transition may occur.
b) Why do database systems support concurrent execution of transactions, in spite
of the extra programming effort needed to ensure that concurrent execution does
not cause any problems?
UNIT-V
10. a) If possible, determine the buffer-management strategy used by the operating
system running on your local computer system and what mechanisms it provides
to control replacement of pages. Discuss how the control on replacement that it
provides would be useful for the implementation of database systems.
b) Standard buffer managers assume each block is of the same size and costs the
same to read. Consider a buffer manager that, instead of LRU, uses the rate of
reference to objects, that is, how often an object has been accessed in the last n
seconds. Suppose we want to store in the buffer objects of varying sizes, and
varying read costs (such as Web pages, whose read cost depends on the site from
which they are fetched). Suggest how a buffer manager may choose which block
to evict from the buffer.
OR
11. a) Construct a B+-tree for the following set of key values:
(2, 3, 5, 7, 11, 17, 19, 23, 29, 31)
Assume that the tree is initially empty and values are added in ascending order.
Construct B+-trees for the cases where the number of pointers that will fit in one
node is as follows:
i.. Four
ii. Six
b) When is it preferable to use a dense index rather than a sparse index? Explain
your answer.
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