
pub
(pu

bid,
 title,

 
boo

kid)
 

boo
k(b

ook
id, 

boo
ktit

le, 

mo
nth

, yea
r, 

edi
tor)

 

auth
or 

pub
(aut

hor
id, pub

id, 

auth
orpo

sitio
n) 

boo
k 

ed
ito

rs.
 

i)
 

Wr
ite 

a 
rel

atio
nal

 

alg
ebr

a 

exp
res

sio
n that

 

retu
rns

 the 

nam
es of

 
all 

aut
hor

s who are 

auth
or(a

uth
orid

, 
first

nam
e, 

lastn
ame

) b)
 

Co
nsi

der
 the 

foll
ow

ing
 

rela
tion

 

sch
em

a: 

a)
 

OR
DE

RB
Y, 

HÀ
VIN

G. Wh
at are SQL 

cla
use

s? 

De
fine

 the 
fol

low
ing

 SQL 

cla
use

s with
 

exa
mp

les
: 

GR
OU

P BY, 

(4] 
[4] 

em
plo

yee
s in

 
the 

'Co
nsu

ltin
g' 

dep
artm

ent
 

ord
ere

d by
 

des
cen

din
g 

sala
ry. iv) 

Wr
ite an

 
SQL que

ry that
 

retu
rns

 the 

em
plo

yee
 

num
ber

s and 

sal
ari

es of
 

all 

O
R

 

all 
pro

jec
ts with

 a 
bud

get 

<
 

$50
,00

0. iii) 
Wr

ite an
 

SQL
 

que
ry that

 

ret
urn

s the 

pro
jec

t 

nam
e, 

de
pa

rtm
en

t 

nam
e, and 

bud
get

 for 

ord
ere

d by
 

dec
rea

sin
g 

sal
ary

. 

ii) 

Wr
ite an

 
SQL que
ry that

 

retu
rns

 the 

em
plo

yee
s 

(na
me

 

onl
y) in

 
dep

artm
ent

 'D1'
 

a 
titl

e 

of'
EE

' or
 

'SA
' and 

mak
e 

mor
e than

 

$3
5,0

00
. 

i)
 

Wr
ite an

 
SQL que

ry that
 

retu
rns

 the 

em
plo

yee
s 

(nu
mb

er and nam
e 

onl
y) who have

 

wo
rks

on (en
o, pno

, 

res
p, 

hou
rs) dep

t 

(dn
o, 

dna
me

, 

mg
ren

o) 

v proj
 

(pn
o, 

pna
me

, 

bud
get

, 

dno
)V 

emp (en
o, 

ena
me

, 

bda
te, title

, 

sal
ary

, 

dno
) 

b)
 

Co
nsi

der
 the 

fol
low

ing
 

rela
tion

 

sch
em

a: 

Q3. 

rel
ati

on
al 

alg
ebr

a with
 

exa
mp

les
. 

a)
 

Dis
cus

s the 

Se
lec

tio
n, 

Pro
jec

tio
n, 

Div
isio

n and 

Ca
rte

sia
n 

pro
duc

t 

op
era

tio
ns 

in
 

[4) 
[4] 

b)
 

acc
ide

nts
. mo

re cars
 

eac
h. Eac
h car has 

ass
oc

iat
ed

 

wit
h it 

zero
 to

 
any 

num
ber

 of
 

rec
ord

ed
 

Co
nst

ruc
t an

 
E-R 

dia
gra

m for 
a 

car
-in

sur
anc

e 

com
pan

y 

wh
ose

 

çus
tom

ers
 own one or

 a)
 

Ex
pla

in 

spe
cia

liz
ati

on
 and 

gen
era

liza
tio

n 

con
cep

ts with
 an

 
E-R 

dia
gra

m. [4] 

ma
int

ain
ing

 the 
co

nsi
ste

nc
y of

 a 
dat

aba
se 

sys
tem

. 

b)
 

Dis
cus

s the 
dif

fer
en

t 

typ
es of

 
int

egr
ity

 

con
str

ain
ts in

 
DB

MS
. Also

 

spe
cify

 

the
ir 

role
s in

 

O
R

 

(4] ach
iev

ing
 data
 

abs
tra

cti
on

 and 

ind
epe

nd
enc

e. 

a)
 

Ex
pla

in the 

thr
ee-

sch
em

a 

arc
hit

ect
ure

 in
 

dat
aba

se 

sys
tem

s. 

Dis
cus

s the
ir 

sig
nif

ica
nce

 in
 

(4] 

Q2. (4] 

e)
 

Sp
eci

fy the 
dif

fer
enc

es 

bet
we

en 

def
err

ed 

upd
ate

 and 

im
me

dia
te 

upd
ate

 

tec
hn

iqu
es.

 d)
 

Wh
at are the 

dif
fer

en
t 

fac
tor

s that
 are use

d for the 

me
asu

re of
 

que
ry cos
t? 

c)
 

Giv
en 

rel
ati

on
al 

sch
em

a R(P
, Q

, 
R

, 
S,

 
T

, 
U

, 
V

) 
and 

a 
set of

 
fun

ctio
nal

 

dep
end

enc
y 

den
ote

d by
 

FD
 

=
 

{P-
>Q

, 

QR
->S

T, 

PT
V->

V}
. 

De
ter

mi
ne 

Clo
sur

e of
 

(QR
)" and 

(PR
)". 

b)
 

De
fin

e 

Tup
le 

Re
lat

ion
al 

Ca
lcu

lus
 and how doe
s it 

dif
fer

 

from
 

Re
lat

ion
al 

Alg
ebr

a? 

a 

List
 the 

mai
n 

ch
ara

cte
ris

tic
s of

 
the 

rel
ati

on
al data

 

mod
el. 

Q1. 

An
sw

er al
l 

Qu
es

tio
ns

. 

Any 

sup
ple

me
nta

ry 

ma
teri

als
 to

 
be

 
pro

vid
ed The 

fig
ure

s in
 

the 
righ

t 

hand
 

ma
rgin

 

ind
ica

te 

Ma
rks

. 

Sym
bol

s 

car
ry usu
al 

me
ani

ng.
 

[2x
5] 

An
swe

r All 
Qu

est
ion

s. FU
LL

 
M

AR
KS

: 5
0 

SU
BJ

EC
T 

NA
ME

: 

DA
TA

BA
SE

 

EN
GIN

EE
RIN

G 

TIM
E: 2.5

 
Ho

urs
 

BR
AN

CH
 

NA
ME

: 
CS

EN
T 

CO
UR

SE
 

NA
M

E:
 

B.
TE

CH
. 

END
 

SE
M

ES
TE

R 
EX

A
M

IN
A

TI
O

N
 

SP
EC

IA
LI

ZA
TI

ON
: 

SE
ME

ST
ER

:3k
D 



Q4. 

Q5. 

Q6. 

i) Write a relational algcbra expression that returns the names of all authors who are 
not book editors. 

iii) Write a relational algcbra cxpression that rcturns thc namcs of all authors who have 
at least one publication in the database. 

iv) How many tuples are returned by the following relational algebra expression? 
author M auhor id=editor book 

a) Given a relation R(P. Q. R, S, T) and Functional Dependeney set FD = {PQR, S’ 141 
T}, detemine whether the given R is in 2NF? If not convert it into 2 NF. 

b) Given a relation R(P, Q, R, S, T, U, V, W, X, Y) and Functional Dependency set FD= 
(PQ ’R, P’ ST, Q ’U,U’ vw, and S ’XY), determine whether the given R 
is in 3NF? 1f not convert it into 3 NF. 

a) Givena relation R(P, Q, R, S, T, U, 
(PQ ’ R, PS ’ VW, QS ’ Tä, P 

V, W, X, Y) and Functional Dependency set FD = 
’ X, W ’Y}, determine whether the given R is 

OR 

b) Suppose that we decompose the schema R= (4, B, C, D, E) into RI(4, B, C) and R2(4, 
D, E). Show that this decomposition is a lossless-join decomposition if the following 

set Fof functional dependencies holds: FD = {4’ BC, CD’ E, B’ D, E’ A). 

a What are the basic steps in processing an SQL query? Explain the steps involved in 
query processing with a neat labeled diagram. 

b) What is query optimization? What is the role of equivalence rules in the process of 
query optimization? 

select T.branch-name 

a) Consider the following SQL query for a bank database: 

from branch T, branch S 

OR 

where T. assets > S.assets and S.branch-city = "Brooklyn'" 
Write an efficient relational-algebra expression that is equivalent to this query. 

b) Discuss the following algorithms for implementing join operation in query processing along with their cost expressions: i) Nested Loop Join ii) Block Nested Loop Join 

a) Jllustrate the concept of conflict serializability in DBMS with an example of suitable 
database transaction. 

b) Describe the working of timestamp-ordering protocol along with its advantages and 
disadvantages. 

OR 
What is conçurrency control in transaction? What are the problems encountered with 
concurrent transactions? Explain through examples. 

b) Explain the two-phase locking (2PL) protocol in DBMS. How does it ensure 
serializability? 

(4] 

(4] 

[4] 

[4] 

[4] 

[4] 

(4] 

(4] 

(4| 

(4] 

in 2NF? If not convert it into 2 NF. 
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