
Time :3

Note :

TCS-402 Printed Pages : 8

Hoursl

Attempt all questions.

[Total Marks : 100

1 Attempt any two : l0x2=20
(a) A university database contains information about

professors (identified by social security number, or
SSN) and courses (identified by courseid). Professors
teach courses; each of the following situations concerns
the Teacher relationship set. For each situation, draw
an ER diagram that describes it (assuming no further
constraints hold).
(1) Professors can teach the same course in several

semesters, and each offering must be recorded.
(2) Professors can teach the same course in several

semesters, and only the most recent such offering
needs to be recorded. (Assume this condition
applies in all subsequent questions).

(3) Every professor must teach some course.
(4) Every professor teaches exactly one course (no

more, no less)
(5) Every professor teaches exactly one course (no

more, no less) and every course must be taught
by some professor.
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(6) Now suppose that certain courses can be taught
by a team of professors jointly, but it is possible

that no one professor in a team can teach the
course. Model this situation, introducing additional
entity sets and relationship sets if necessary.

O) Explain the difference between external, internal, and
conceptual schemas. How are these different schema
layers related to the concepts oflogical and physical

data independence ?
(c) Construct an E-R schema diagram for the Textile

Company.

2 Attempt any two : l0x2:20
(a) Suppose that we have a ternary relationship R between

entity setsA B and C suchthatAhas a key constraint
---and total participation and B has a key constrainq these

are the only constraints. A has attributes al and a2,

with al being the key; B and C are similar. R has

no descriptive attributes. Write SQL statements that

create tables corresponding to this information to

capture as many of the constraints as possible. If you

cannot capture some constraint, explain why.
(b) Briefly answer the following questions based on this

schema :
Emp(eid: integer, ename'. string, age'. intega, salary: real)

Works (eid integer, did: integer, pct time: integer)

Dept(did: integer, budget: real, managerid: integer)

(1) Suppose you have a view Senior Emp defined

as follows :
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CREATE VIEW SeniorEmp (sname, sage, salary)
AS SELECT E.ename, E.age, f.salary
FROM Emp E
WHERE E.age > 50
Explain what the system will do to process the
following query
SELECT S.sname
FROM SeniorEmp S ,
WHERE S.salary > 100,000

@ Give an example of a view on Emp that could
be automatically updated by updating Emp.

(3) Give an example of a view on Emp that would
be impossible to update (automatically).

(c) Consider the following schema :
Suppliers (sld; integer, sname: string, address: string)

Parts(prd:j4ggef, pname: string, color: string)
Catalog(sld integer. prd itneger, cost: real)
The key fields are underlined, and the domain of each
field is listed after the field name. Therefore sld is the
key for Suppliers, pidis the key for Parts, and sid and
pid together from the key for Catalog. The Catalog
relation lists the prices charged for parts by Suppliers.
Write the following queries in relational algebra, tuple
relational calculus, and domain relational calculus :
(1) Find the ncrmes of suppliers who supply some

red part

@ Find the sr'ds of suppliers who supply some red
or green part

(3) Find the sials of suppliers who supply some red
part or are at 221 Packer Street.
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3 Attempt any two : l0x2=20
(a) Suppose you are given a relation R with four

attributes ABCD. For each of the following sets of
FDs, assuming those are the only dependencies that
hold for R, do the following : (a) Identify the

candidate key(s) for R (b)Identiff the best normal
form that R satisfies (lI.IF, 2NF, 3NF or BCNF) (c)

IfR is not in BCNF, decompose it into a set of BCNF
relations that preserve the dependencies

( l )  C->D,C-+A, B-+C

@ B+C, D+A

(3) ABC)D, D-+A

(4) A-+B,BC-+D, A-+C

_ (5) AB+C, ABiD, C_+A, D+B

(b) (1) Consider the relation schema n(4, B, C),

which has the FD B + C .If ,,{ is a candidate

key for R, is it possible for R to be in BCNF ?

If so, under what conditions ? If not, explain why
not.

A) Suppose we have a relation schema

R(A, B, Cl representing a relationship beween

two entity set with keys A and B, respectively

and suppose that ft has (among others) the FDs

A + B and B + A. Explain what such a pair

of dependencies means (i.e., what they imply
about the relationship that the relation models)
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(c) Consider a relation R that has three attributes ABC.

It is

AB
(1)

decomposed into relations Rt with attributes

afi RZ with attributes BC

State the definition of a losslessjoin decomposition

with respect to this example. Answer this question

concisely by writing relational algebra equation

involving R, Rl and R2.

Ifyou are given the following instance of Rl and

ft! what can you say about the instance of R

from which these were obtained ? Answer this
question by listing tuples that are definitely in R

and tuples that are possibly in R

Instance of Rl= {(6, 1), (6, 1)}

Irstance of & = {{r, t}i-{t, 9)}

a)

4 Attempt any two : l0x2=20

(a) Consider a database with objects X and Y and assume

that there are two transactions Tl and 72. Transaction

71 reads objects X and f and then writes object X.

Transaction 72 reads objects X and Y and then writes

objects X and Y
(l) Give an example schedule with actions of

transactions 71 and TZ on objects X and Y

that results in a write-read conflict
(2) Give an example schedule with actions of

transactions 21 and TZ onobjects X and Y
that results in a read-write conflict.
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o)

(3) Give an example schedule with actions of
transactions 71 and TZ on objects y and Y
that results in a write-write conflict

(4) For each ofthe three schedules, show that Strict
2PL disallows the schedule.

Consider a database with the following schema :
Suppliers(srd: integer, sname: string, address: string)
ParIsQtid: integer, pnamc. string, color. string)
Catalog(srd, integer, pid: integer, cost: real)
The catalog relation lists the prices charged for parts
by Suppliers. Consider the transactions Tl and Tz
71 always has SQL isolation level SERIALZABLE.
We first run Tl concurrently with 72 and then we
run Tl concurrently with TZ but we change the
isolation level of 72 as specified below. Gve a
database instance and SQL statements for ?l ffid Tz
such that result of running y2 wtth the first SQL
isolation level is different form running TZ with the
second SQL isolation level. Also specify the common
schedule of ?l and y2 and explain why the results
are different .
(1) SERIALZABLE versus REPEATABLE READ
(2) REPEATABLE READ versus

READCOMMITTED
(3) READ COMMITTED versus

READ LINCOMMTTED
Suppose that a DBMS recognizes increment, which
increments an integer-valued object by l, and decrement
as actions, in addition to reads and writes. Atransaction
that increments an object need not know the value

(c)
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of the object; increment and decrement are versions
of blind writes. In addition to shared and exclusive
locks, two special locks are supported. An object
must be locked in l mode before incrementing it and
looked in D mode before decrementing it. An I lock
is compatible with another I or D lock on the same
object, but not with S and X locks
(1) Illustrate how the use of I and D locks can

increase concurrency. (Show a schedule allowed
by Strict ZPL that only uses S and X locks.
Explain how the use of 1 and D locks can allow
more actions to be interleaved, while continuing
to follow strict 2PL).

@ Informally explain how strict 2PL guarantees
serializability even in the presence of I and D
locks. (Identi8, which pars of actions conflict, in
the sense that their relative order can affect the
result, and show that the use of S, X, I and D
locks according to Strict 2PL orders all conflicting.

l0x2=205 Attempt any two :
(a) Answer the following in brief :

(1) How does the recovery manager ensure atomicity
oftransactions ? How does it ensure durability ?

@ What is the difference between stable storage and
disk ?

(3) What is the difference between a system crash
and a media failure ?

(4) Explain the WAL protocol.
(5) Describe the steal and no-force policies.
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(b) Scrooge McNuggest wants to store information (name,
addresses, descriptions of embarrassing moments, etc.)
about the many ducks on his payroll. Not surprisingly,
the volume of data compels him to buy a database
system. To save money, he wants to buy one with the
fewest possible features, and he plans to run it as stand-
alone application on his PC clone. Of course, Scrobge
does not plan to share his list with anyone. Indicate
which ofthe following DBMS features Scrooge should
pay for; in each case, also indicate why Scrooge
should (or should not) pay for that feature in the
system he buys :
(1) A security facility

@ Concurrency control
(3) Crash recover
(4) Aview mechanism
(5) Aquerylanguage.
We call a transaction that only reads database object
a read-only transaction, otherwise the transaction is
called a read-write transaction. Give brief answers
to the following questions :
(1) What is lock thrashing and when does it occur ?

@ What happens to the database system throughput
if the number of read-write transactions is
increased ?

(3) What happens to the database system throughput
if the number of read-only transactions is
increased ?

(4) Describe three ways of tuning your system to
increase transaction throughput.

I

(c)
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