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[5440]-1001
M.Sc. (Semester - I)

COMPUTER SCIENCE
CS - 101 : Principles of Programming Languages

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions.
2) All questions carry equal marks.
3) Figures to the right indicate full marks.

P1641

Q1) Attempt all questions.
a) Explain enumeration-controlled loops with suitable example. [4]
b) Explain different times at which binding decisions can be made. [4]
c) Give any two tasks performed by a preprocessor. [2]

Q2) Attempt all questions.
a) What is dangling pointer? Explain two solutions of dangling pointer

problem? [4]
b) Define [4]

i) Aliases
ii) Scope Rules
iii) Parametric Polymorphism.
iv) Association list

c) “Short-circuit evaluation can save time”. Justify true or false. [2]

Q3) Attempt all questions :
a) Write a prolog program to find sum of first n numbers [4]

e.g. n = 5    1 + 2 + 3 + 4 + 5
    sum = 15

b) What are the design issues of array? Explain various categories of array
based on binding to storage. [4]

c) Differentiate between declarative languages and imperative languages. [2]
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Q4) Attempt all questions.
a) Explain various parameter passing modes with suitable example. [4]
b) Explain the difference between applicative and normal order evaluation

of an expression. Under what circumstances in each desirable? [4]
c) Define boxing and unboxing in Java? [2]

Q5) Attempt all questions.
a) Explain replicated inheritance with suitable example. [4]
b) Define Monitor? What are the advantages of Monitor over semaphore?[4]
c) Give the use of following predicates of LISP. [2]

i) EQL
ii) MEMBER

Q6) Attempt all questions.
a) What is task? Give three characteristics of tasks that distinguish it from a

subprograms. [4]
b) Explain the difference between initialization and assignment in C++ with

suitable examples. [4]
c) What are the advantages of Garbage collection? [2]

Q7) Attempt all questions.
a) Find O/P of [5]

i) (first (rest (first’ ((a  b) (c  d))))
ii) (cadadr’(pq) (r  s) (t  u))).
iii) (list  ’ (a  b  c)  ‘ ( ) )
iv) (append ’ (a b)’ ( ))
v) (listp  ‘a)

b) Describe the shallow access method of implementing dynamic scoping[5]

Q8) Attempt all questions.
a) Consider following sentences :

Mammals have 4 legs and no arms or 2 arms and 2 legs. A cow is a
mammal. A cow has no arms.

Write a prolog program to represent these sentences. Can we prove
that cow has 4 legs? Why or why not? [5]

b) Explain discriminated and free unions with the help of suitable diagram.[5]
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1) Attempt any five questions from given eight questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.

P1642

Q1) Attempt all of the following :

a) Differentiate between distance vector and link state routing. [4]
b) Explain all headers used in HTTP. [4]
c) Define marshalling. [2]

Q2) Attempt all of the following :

a) Transfer following message using playfair cipher technique. [4]
Message : ATTACK TOMORROW.

Keyword : CIPMER

b) Explain IPv4 to IPv6 transition. [4]
c) Explain Electronic Money. [2]

Q3) Attempt all of the following :

a) Explain in short Real Time Interactitve Video. [4]
b) What is attack? Explain active and passive attacks. [4]
c) What is Kerberos? State the parties involved in it. [2]
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Q4) Attempt all of the following :
a) What is frame relay? Discuss its advantages. [4]
b) What is digital certificate? Also explain steps involved in the creation of

digital certificates. [4]
c) What are the key participants in SET. [2]

Q5) Attempt all of the following :
a) List the different technologies used in point to point WAN. Explain any

one in detail. [4]
b) Given two prime numbers p = 7, q =17. Find N, E and D in RSA

encryption process. [4]
c) What is virus? What is virus lifetime. [2]

Q6) Attempt all of the following :
a) What is demilitarized zone (DMZ)? How is it implemented. [4]
b) Consider the following routing table for router R1. [4]

Mask Network Address Next Hop Interface
/27 202.14.17.224 - M1

/26 145.23.12.192 - M3

/24 145.23.12.0 - M0

default default 130.56.12.5 M2

i) Show the forwarding process if a packet arrives at R1 with destination
address 145.23.12.204.

ii) Show the forwarding process if a packet arrives at R1 with destination
address 221.45.12.204

c) Define the protocol DHCP. [2]

Q7) Attempt all of the following :
a) Explain security handshake pitfalls in detail. [5]
b) Explain concept and use of firewall. [5]

Q8) Attempt all of the following :
a) How Bellman-Ford algorithm is used to find shortest path. [5]
b) Explain ATM architecture. [5]

m
unote

s.i
n

m
unote

s.i
n



Total No. of Questions : 8]

[Total No. of Pages : 4

[5440]-1003
M.Sc. (Semester - I)

COMPUTER SCIENCE
CS - 103 : Distributed Database Concepts

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five out of eight questions.
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Q1) Answer the following :
a) Explain client-server Reference Architecture. [4]
b) Explain correctness rules of fragmentation. [4]
c) What is the role of distributed query processor? [2]

Q2) Answer the following :
a) Optimize the query using centralized INGRES query optimization

algorithm. Illustrate successive detachments and substitution. [4]
Select m.mname
from movies m, Tapes t
where m.mno = t. mno
and t.numrentals = 100
and m.title = “Sholay”

b) Consider the join graph given below. [4]
PROJ     pno ASG     eno Emp

SEAT No. :
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Using information given below, describe a join transfer program which
will need minimum data transfer.
Size (Emp) = 100,  Size (ASG) = 200,  Size (PROJ) = 300,
Size (Emp    ASG) = 300,   Size (ASG    PROJ) = 200.

c) Define [2]
i) Reliability
ii) Availability

Q3) Answer the following :
a) Write a note on Distributed cost model. [4]
b) Explain top-down design process for designing distributed databases.[4]
c) List the steps of query decomposition. [2]

Q4) Answer the following :
a) Consider Emp and PAY are horizontally fragmented as [4]

Emp1 = σtitle = “Elect.eng” (Emp)
Emp2 = σtitle = “System Analyst” (Emp)
Emp3 = σtitle  = “Mech.eng” (Emp)
Emp4 = σtitle = “Programmer” (Emp)
Pay1 = σsal ≥ 30000 (PAY)
Pay2 = σsal < 30000 (PAY)
Draw the join graph Emp   title PAY. Is this graph simple or partitioned?

b) Check whether the following schedules are serializable or not using DAG.[4]
S1 : Ri (x), Wi (x), Rj (x), Wj (x)
S2 : Rj (y), Wj (x), Ri (x), Wi (x)

c) Define a semijoin program for a join between two relations R and S, on
attribute A. [2]

Q5) Answer the following :
a) Consider the following tables [4]

Emp (eno, ename, title)
ASG (eno, pno, dur, resp)
Suppose Emp relation is horizontally fragmented as follows :
Emp1 = σeno ≤ e3 (Emp)
Emp2 = σeno > e3 (Emp)
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Suppose ASG relation is horizontally fragmented as follows :

Asg1 = σeno ≤ e3 (ASG)

Asg2 = σe3 < eno ≤ e5 (ASG)

Asg3 = σeno > e5 (ASG)

Transform the following query into a reduced query on fragments.

Select ename, resp

from ASG,Emp

where ASG.eno = Emp.eno

and ASG.pno = “P1”.

b) Write a note on voting based protocols. [4]
c) State the wound - wait rule used in deadlock avoidance. [2]

Q6) Answer the following :

a) Simplify the query by eliminating redundancy using idempotency rules

Select title [4]
from Emp

where (not (title = “Programmer”)

and (title = “Programmer”

or title = “elect.eng”)

and not (title = “elect.eng”))

or ename = “Anil”

b) Write a note on workflows. [4]
c) State the global commit rule used in 2PC. [2]

Q7) Answer the following :

a) Explain centralized and linear 2PC protocol. [5]
b) Write a note on layers of query processing. [5]
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Q8) Answer the following :

a) Let Q = {q1, q2, q3} be the set of queries, A = {A1, A2, A3, A4} be the set
of attributes and S = {S1, S2} be the set of sites. The matrix a, given
below describes the attribute usage values and matrix b gives application
access frequencies. Assume ref (qk) = 1 for all qk. Apply clustering
algorithm and obtain vertical partitions of the relation. [5]

1

2

3

q 1 1 1 0
q 0 1 1 0
q 0 0 1 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

                         

1

2

3

q 5 20
q 25 8
q 30 6

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

b) Write a note on distributed deadlock detection. [5]

A1A2A3 A4 S1      S2

(a) (b)
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