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DATABASE MANAGEMENT SYSTEMS
(2003 Course)

Time : 3 Hours Max. Marks : 100

Instructions: 1) Answers to the two Sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION - I

1. a) Explain various components of DBMS with neat sketch.
b) Explain functions of DBA.

¢) Construct an E-R diagram for a hospital with a set of patients and a set of
medical doctors. Associate with each patient a log of the various tests and
examinations conducted. 4

OR

2. a) Define the term entity and attribute. Explain different attribute types with respect
to E-R model. 4

b) Consider a two-dimensional integer array of size MxN that is to be used in C
programming language. Using the array as an example illustrate difference
between the three levels of data abstraction.

¢) Explain insert, update and delete operations with respect to views. 6

(=2

3. a) Given relation schemas. R = (A,B,C)S = (D, E, F). Let relations r(R) and s (S)
be given. Convert following SQL statements in relational algebra form.

1) Select * from r where B = 17

2) Select A, F from r, s where r.c = s. D.

3) Update r set ¢ = ¢ * 15/10 where A ‘aaa’.
b) Explain the concept of cursor and triggers. 4
¢) Explain with example the concept of referential integrity. Also discuss the

situations when referential integrity constraint is getting violated by insert, delete
and update operations on the relation. 6

OR
PT.O.
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4.

9

a) GivenR = (A, B, C) and S = (D, E, F). Let p(R) and q (S) be relations. Give
expressions in tuple and domain relational calculus that are equivalent to pxq.

b) Use Armstrong’s Axioms to prove the soundness of the decomposition rule.
¢) What is the need of embedded SQL ? Explain dynamic SQL with example.

. a) Given relation schemas R = (A, B, C, D, E) and functional dependencies as

A — C,C— D,CE — A,B — C,DE — C. Relation R is decomposed into
r,=AD, r,=AB, r, = BE, 1, = CDE, 1, =AE. Decide this decomposition is
lossy or lossless ? Justify.

b) Explain why 4NF is a normal form more desirable than BCNF.
¢) Explain : User Interface Design.

OR

a) Explain different phases in database lifecycle with block diagram.

b) Which are different fact finding techniques ? State advantages and disadvantages
of each.

¢) Let R = (A, B, C, D, E) and let M be the following set of multivalued
dependencies A BCB ChE=—— Al

List the non-trivial dependencies in M*.

SECTION - 11

. a) State the importance of query optimization. State various factors to be considered

while query processing.
b) Explain insertion operation on B* trees with suitable example.

¢) Define : (1) Dense Index (ii) Multilevel Index.
OR

. a) Differentiate between static and dynamic hashing.

b) Explain Hash-Join algorithm.
¢) Write short note on RAID.

a) When do deadlocks happen, how to prevent them, and how to recover if deadlock
takes place ?
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b) Define serializability. Give test for conflict serializability. Check whether

following schedule is conflict serializable. 8
T, T

read (A)
write (A)

2

read (A)
write (A)
read (B)
write (B)
read (B)
write(B)
OR
10. a) Discuss the problems with concurrency. Describe any two methods based on
locks to control concurrency.
b) Explain Thomas write rule with an example.

¢) Explain ACID properties.

11. a) With an example explain the concept of polymorphism in OODBMS.

(=2 T S =N - W )

b) Explain different Pointer Swizzling techniques.

c¢) State which database system architectures you will prefer for following
applications. Support your answer with brief explanation.

1) Hospital management system
i) Air-line reservation system. 6
OR
[2. Write short notes on any three of the following : 18
i) Distributed database system.
ii) ODMG.
iii) Persistant programming language.

iv) Centralized and client-server architecture,

B/1/07/1.990
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OPERATING SYSTEMS

(2003 Course)

‘ime: 3 Hours Max. Marks: 100

Instructions : 1) Answer all questions from each Section.
2) Figures to the right indicate full marks.
3) Answers to the two Sections should be written in separate books.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.

SECTION -1

1. a) Make a comparison between batch systems, time-sharing systems, real-time
systems and distributed systems with respect to processor scheduling and

memory management. 8
b) What is an Operating System ? State and explain the basic functions of an
Operating System. 8
OR
1. a) Describe with the help of a neat diagram the interaction of the Operating
System with the hardware architecture. 8

b) Make a comparison between the modern Unix kernel and the traditional Unix
kernel with neat diagrams. 8

2. a) What are the design considerations for a multiprocessor operating system ?
Illustrate the difference between a microkernel and a layered kernel with the help

of neat diagrams. 10
b) Implement the Producer-Consumer problem using monitors and discuss how
the critical section requirements are fulfilled. 8
OR
2. a) Describe Banker’s algorithm with a suitable example. Discuss the time
complexity
in detail of deadlock avoidance and deadlock detection algorithms. 10

b) What is the difference between a process and a thread ? What are the contents
of a thread control block (TCB) ? State the advantages and disadvantages of
user level threads. 8

P.T.O.
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3 a) State and explain the scheduling criteria for uniprocessor scheduling.

b) Describe in detail the differences between short-term, medium-term, and long
term schedulers with the help of a neat diagram.

OR .
3. a) Consider the following sets of processes with the length of CPU burst time
given in milliseconds.
Process Arrival time Burst time
P; 0 4
P, 2 ik
P, 3 5

Draw the Gantt charts illustrating the execution of these processes using SJF
(preemptive and nonpreemptive), FCES and Round robin (assume time slice = 1)

b) List and explain four classes of real-time scheduling.

SECTION - II

4. a) Describe the following memory allocation strategies :
Best fit, First fit, Next fit, Worst fit

b) A process references pages in the following order :
3,4,5,6,3,4,7,3,4,5,6,7
Use the FIFO and LRU page replacement algorithms to find out the number of
page faults for this reference string using 3 page frames. Repeat for 4 page
frames. Analyse the results.

OR

4. a) Why is a translation lookaside buffer used by a virtual memory scheme ?
Describe
how a translation lookaside buffer works with the help of a neat diagram.

b) Explain with a neat diagram memory management in Windows 2000.

5 a) Explain with a neat diagram the Windows 2000 file system.

b) Describe the seven levels of RAID.
OR
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5. a) Describe any four types of file organizations. 8

b) Explain with a neat diagram the 4 modules of the Windows 2000 I/O manager. '
Describe the 4 techniques that Windows 2000 provides for signaling I/O
completion. _ 8

6. a) Write a shell script to sort a list of numbers in descending order using selection

sort. . 8

b) How is security implemented in Windows 2000 ? 8
OR

6. a) Explain the UNIX password scheme with the help of neat diagrams. 8

b) Explain with a diagram the taxonomy of malicious programs. 8

B/I/07/1035
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MULTIMEDIA SYSTEMS

(2003 Course)
Timev: 3 Hours Max. Marks: 100

N.B. : i) Answer Q. 1or Q.2,0.30rQ.4,0.50r Q. 6 from Section I

and Q. 7or Q. 8, 0. 9 or Q. 10, Q. 11 or Q. 12 from
Section I1. .

ii) Answers to the two Sections should be written in separate
answer books.

iit) Neat diagrams should be drawn wherever necessary.

iv) Figures to the right indicate full marks.

v) Use of electronic pocket calculator is allowed.

vi) Assume suitable data if necessary.

SECTION - I
1. a) What is meant by Multimedia Authoring ? Explain any two authoring tools
~in detail.
1. b) Explain the DDA line drawing algorithm.
OR
2. a) With the help of an example, explain the Bresenham's Circle drawing algorithm. 8

2. b) With the help of a suitable diagram, explain the various multimedia building

blocks. 8
3. a) Explain the homogeneous and normalized co ordinate system. 8
3. b) With the help of suitable diagram explain the steps of rotation of point in
three dimension about an arbitrary axis. Derivation is not expected. 10
OR
4. a) What is Shading ? Enumerate the different shading methods and explain any
one in brief. 10

4. b) A rectangle located in first quadrant with the vertices as V1 (0,0) V2 (0, 3),
V3 (4, 3) and V4 (4,0) is to be rotated by 30 degrees about V1 and then to be
scaled in x direction by 2 units and y direction by 3 units. Get the vertices of
the resultant rectangle. 8

PTO
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. a) With reference to clipping explain the following :

a) Line clipping
b) Polygon clipping
¢) Curve clipping

d) Text clipping

. b) Compare and contrast the DVD and CD structure.

OR
Write short notes on :
a) Aliasing in Computer Graphics

b) Seed fill algorithm

~ ¢) Removable storage devices

d) Cohen Sutherland algorithm
SECTION - II

. a) Explain the characteristics of sound.

. b) Explain MP3 decoder in brief.

OR

. a) Explain the different types of audio formats in brief.

b) What is VOC ? Explain in detail.

. a) With the help of examples, explain the principles of animation.

b) Compare NTSC, PAL and SECAM with respect to all their features.

OR

(4x4=16)
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a) What is meant by Cell animation ? lllustrate with suitable example.

b) Explain the salient point of color models RGB, YUV, CMY.

a) What is compression ? Explain different types of lossless compression
techniques in brief.

b), Explain in detail the JPEG compression and decompression steps.
OR

Write short notes :

a) BMP file format
b) Huffman coding
¢) MPEG standards.

10

18

B/I/07/1,095
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DATA COMMUNICATION AND NETWORKING

(2003 Course) ,
Time: 3 Hours Max. Marks: 100

" N.B.: I) Answer three questions from Section I and three questions from
Section II.
II) Answer to the two Sections should be written in separate
answer books. .
HI) Neat diagrams must be drawn wherever necessary.
IV) Figures to the right indicate full marks.

SECTION -1

[. a) Describe null modems with neat diagram. 6

b) Explain telephone modems w.r.t.
1) The bandwidth available
ii) Modulation/demodulation of data from the source modem through the

TELCO office to the destination modem. 6
¢) Discuss Forward Error Correction and give an example of 1 bit error correcting
code- 4
OR

1. a) A constellation diagram consists of eight equally spaced points on a cucle If
the bit rate is 4800 bps, what is the baud rate ?

b) Discuss CRC with suitable example.
c) Explain the three factors on which achievable data rate limits are dependg:nt
with appropriate formulas.
d) State the transmission impairments encountered in data transmission. 2
2. a) What is the role of a splitter in cable modems ? Why high data rates can be
achieved using cable modems as compared to the dial-up modems ?
b) Compare Packet switching to circuit switching.
¢) Explain HDSL in brief.
OR

PO
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%
. a) Discuss DMT with neat diagram.

b) Describe the T1 frame structure. Also state the capacities of E1, E2, E3 and
FA lines.

c) What is a virtual circuit ?
. a) Discuss the multiple access techniques in Satellite communication.
b) Explain various optical fibre configurations.

c) Describe light detector with neat diagram.
OR

. a) Derive an expression for the Angle of Acceptance and NA in optical fibre
communication.

b) Discuss basic communication satellite components.

¢) What do you mean by Frequency reuse ?
SECTION - II

. a) Describe four different transmission types of USB.

b) Explain following network topologies with neat diagrams.
i) Star topology
ii) Bus topology
iii) Hierarchical topology

c¢) What is a Repeater ?
OR

. a) Discuss PCI in brief.

b) What is the significance of using various networking topologies ? Justify
your answer with suitable examples.

c) State three types of Wide Area Networks.

O NN >
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. a) Differentiate between a switch and bridge. 6
b) Discuss the Controlled access mechanism of line discipline with neat diagrams. . 6
¢) Explain the S-frame in HDLC specification. 4

OR

. a) Discuss CSMA/CA random access technique. How is collision avoidance
achieved in the same ? - 8

b) Why is a sliding window protocol preferréd over a stop and wait protocol ?
Explain with appropriate examples. 4

¢) What is collision domain ? What is the difference in collision domain of a
Hub and the collision domain of a switch ? 4

. a) Discuss the signal encoding used in the IEEE 802.3 specification with neat

diagram. 4
b) Explain IEEE 802.4 specification. ‘ 6
¢) What is the difference between 10Base5, 10Base2 and 10BaseT
specification ? 8
OR

. a) What change needs to be done to an existing 10Bases5 Ethernet LAN if it
were to be upgraded to a 100Base5 LAN without changing the minimum

Ethernet frame size ? Justify your answer. 8
b) Discuss VLANSs with neat diagram. 8
c¢) What are backbone networks ? : 2

B/1/07/1.140
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THEORY OF COMPUTATION
(2003 Course)

Time : 3 Hours Max. Marks : 100

Instructions : 1) Answer 3 questions from Section I and 3 questions from
Section II.
2) Answers to the two Sections should be written in separate
books.
3) Black figures to the right indicate full marks.

SECTION -1

1. A) Design a Moore and Mealy machine to generate 1’s complement of a given
binary number. 8

B) Define the following terms : (with examples)
.1) Symbol
:2) Alphabet
© 3) Word
4) Formal Language
5) NFA 10
OR

2. A)Design a F.A. which accepts even number of 0’s and odd number of 1’s. 8

B) Consider the following Mealy machine. Convert it to Moore. 10

Next State

Present State a=0 =1
State Output | State Output
- q 9 1 q, 0

q, q, 1 q, 1

q, 9, i q, 1

q, 4, 0 q, 1

P.T.O.
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3. A) Prove that the following FA. accepts strings with an equal number of 0’s
and 1’s, such that each prefix has atmost one more 0 than 1’s or atmost one
more 1 than 0’s

B) State and prove Pumping lemma for regular sets.
OR

4. A)Is L= {a‘2 /i> 1} regular ? Prove by Pumping lemma.
B) Find r.e. for following FA.

5. A) Find GNF equivalent to the CFG :
ESE+T/T
T—>T*F/F
F—(E)/a

B) Write a note on ‘Simplifications of Grammar’.
OR

6. A) Simplify the following grammar.
S—>ABA—>aB—c|bCo>D, D>E E—a

B)' Find CNF equivalent to :
S—aAbB,A —>aA|a,B—>bB|b

C) Write a note on ‘Ambigous Grammar’.
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SECTION - II

7. A)Let L={"b" |n <m}. Construct
i) CFG accepting L _
ii) A PDA accepting L by empty store

iii) A PDA accepting L by final state. 12
B) Write a note on post machines. 6
OR '

8. A) Construct PDA equivalent to the following CFG
$—0BB, B — 08]18]0. Test if 010 is in N (A). 12

B) Write a note on ‘Closure properties of CFL’. 6

9. A) Design a T.M-to subtract two unary numbers retaining the original numbers. 12

B) Write a note on ‘Multi Tape TMs’. 4
OR

10. A) Design a T.M. to multiply two unary numbers. 12

B) Write a note on ‘UTM’. 4

11. Write notes on :
i) Limitations of FA
ii) Limitations of PDA
iii) Limitations of TM

In each note compare it with previous machine as well. 16
OR

12. Write notes on :
i) Comparison of DPDA and NPDA
ii) Comparison of PM and TM
iii) Growth rate of functions. 16

B/I/07/1370)
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