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Semester Course Title of Papers Maximum
Marks
Theory/CCE

Maximum
Marks
Practical

Minimum
Passing
Marks
Theory/CCE/
Practical

Total

SECOND Paper-I Data Strucfure 80120 32108 100

Paper-II Advance
RDBMS

80/20 32l08 r00

Paper-llI Operating
System, Linux
& Shell
Prosrammins

80t20 32t08 100

Paper-IV Conrputer
Network

80/20 3 2/0n I00

Lab-l Data Structure r00 40 r00

Lab-ll RDBMS &
Shell
Programminq

r00 40 r00
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chhindwara university, Chhindwara (M'P')
Syllabus of M.Sc. Computer Science

Semester - II
Paper-l : Data Structure

Paper Code: MSCS - 201

Max. Marks: 80
Min Pass Marks: 32

Unit-I:
lntroduction to Data Structures:Definition of Data structure and Abstract data type' Classification

of Data struclures;Linear, Non-linear, hotnogeneous, non-holnogeneous' static & dynarrric'

Contplexity.. Advantages and Disadvantages, Big 0 Notation, Big-omega and Big-theta Notations'

Growth of Functions.

Arravs;Types, Memory Representation' Address Translation' Functions of single and rnulti-

dtmensional arrays with examples'

Truvcr.tal Sparse Matrix 
" 

Definition & memory representation'

Unit-II
Stack; Definition, Array implementation of stack (static stack) - operations PIISH' POP'

TRAVERSE.

Appliccttions of stack:lnfix, Prefix, Postfix representation and evaluation using stack' Use of stack

in recursive imPlementation'

Queue;Definition, Array irnplementation of queue (static queue): operations TNSERT' DELETE'

TRAVERSE.

Introcluc.tion to Circul(tr qlteue; Def,rnition & irnplementation' Priority queue' Double ended

queue, Applications of queue.

Recur,sion; Divide and Conquer, elimination of recursion'

Linked structures;singly and doubly linked list (non-circular and circular)'

List manipttlation with poinlers: Searching, Insertion and deletion of elements'

Unit-III
Trees: Introduction, Quantitative Properties' Binary Tree, Tree traversals,

Internal and external path lengths: Properties, Minimum and maximum path length of a binary

tree, Importance.

B i narlt S e ar ch Tr e e s ; Introduction, Searching, Insertion' Deletion'

Unit-IV
Searching: Linear and binary search, performance and complexity'

Hashing: Concepts, Advantages and Disadvantages, Different types of hash functions' Collision

and Collision Resolution Techniques - Open Addressing with probing, Linear Chaining,

Coalesced Chaining, APPIication.

Sorting:Terminology, Performance Evaluation, Different Sorting Techniques (Bubble' Insertion'

Selection, Quick sort, Merge Sort, Heap, Partition Exchange, Radix with iterative and recursive

description), Complexity, advantages and disadvantages'

Unit-V
Introduction to graphs: Definition, Terminology, Directed, Undirected & Weighted Graph'

Representation of Graphs, Graph Traversal-D.pih fittt & Breadth First Search' Spanning Tree'

Minimum Spanning Tree, Shortest Path Algorithm 
NWtr, PTO _



TEXT BOOK:

l. Yddish Langsam, Moshe J. Augenstein and Aaron M. Tancnbaum, Dalu Strtrc'lurcs U'sing

C and C++,znd Edition, Prentice Hall of India,

2. M. Tennenbaum, Y. Langsam and M. J. Augenstein, Data strttctures using c' PHI'

3. S. Lipschutz, Data Structure, Schaum's Outline Series' TMH

4. G.S. Baluja , Data Structures Through C, 4d'Edition' Dhanpat Rai & Co'

REFERENCES BOOKS:

l. Sahani, Data structures, Algorithms and Applications tvith 6l++, McGraw Hill'

2. Narasimha Karumanch i, Data structures and Algorithms Made Eus1" 5rt', Edition' career

Monk Publications.

3. Jean Patrl Trembley and Par.rl G. Sorenson, An Introclttctiott to Data strut'tures witlt

appli cations, McGraw Hill'

Sections/Part Questions TYPe Marks Distribution Remarks

Section- A Objective Type Question (At least one

question to be set from each uni0
lxl0:10 Marks

Section- B Short Answer TYPe Question (Two

question to be set from each unit and one

from unit to be attemPted)

4x5=20 Marks

Section- C Long Answer TYPe Question (Two

question to be set from each unit and one

from unit to be attemPted)

10x50:50 Marks

Total 80 Marks

Board
I.

II.
1.

2.

.,,
J.

4.
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chhindwara university, chhindwara (M.P.)
Syllabus of M.Sc. Computer Science

Semester - II
Paper-ll: Advance RDBMS

Paper Code: MSCS-202

Max. Marks: 80 Min Pass Marks: 32

Unit-I
The Database LiJb Cycle (DBLC): Study of the Database, Database Design, Implementation and

Loading, Testing and Evaluation, Operations and Maintenance'

Database Administration:The Role of Database Adminisrator, Modeling Enterprise Data, Planning far

Databases, Managing Data Security, Backing up Databases, Controlling Concurrent Access'

Managing Data Quality, Data Dictionaries and Repositories'

UNIT-II
Transactions: ACID properties, states of transaction, Concurrent executions, Concepts of serializability

and recoverabilitY.
Concurency control: Overview of Locking, modes of locking: Shared & exclusive' 2 phase lockrng

f.to.ol, time stamping, iimestamp-orderftg protocol, validation-based protocol' multi-versioning'

Deadlock Handling.

Recovery:Transaction failure classificatiorU stable storage implementation, log based recovery, Shadow

pagmg,recoverywithconcunenttiansactions,checkpoints&rollback' . ,---,^ ^--+L^-j,'sirity 
& Integrity; security measures for protection of data at various levels, authorization, vlews'

grarting ofpriviGges, security specifications in SQL, encryption'

Unit-IIl
Database System architectures: Centralized systems, Client-Server Systems: Architecture and

Implementation, transaction servers, data servers, Parallel systems, parallel database architectures'

Distributed systems and databases;lntoduction, distibuted database transparency tbanres

Levels of daia and process distribution:SPSD (Single site Processing, Single-site data)' MPSD

(Multiple Site Processing, Single-site data), MPMD (Multiple-Site Processing, Multiple- Site data)'

Advantages and disadvantages of distributed database systems.

UNIT-IV
pL/SeL.Inroductioq ttre SeL execution environmeng ttre PUSQL Wtarq block stucn]re - declarative pa4

executable par! exception huidling purt, variable declaration using %type, %orowtype, if statements' Looping

structures, oracle transactions, ctirsors & its types, cursor atffibutes, nesting of cursors, parameterized

cursors, errorhandling in SQL.

Concurrency control;Locks, implicit locking, levels of locks, explicit locking, select ... from ' ' ', update

statement, using lock table statement.

UNIT-V
Error handling: User named exception handlers for VO validation and business rule validation'

Stored procedures and Functions: breating a stored procedure & function' syntax tbr declaration,

execution and exception handling parts, advantages of using procedure & functionq Deleting a procedure

& function.
Database Triggers; Inroduction, use, database tiggers v/s procedures, database triggers v/s declarative

integriry constraints, how to apply triggers? Types of triggers, Creating a trigger, deleting tngger'

User defined elror messages through Raise-Application-Enor Procedgre.

Text llooks& Reference Books:

L Abrahant Silberschatz, Henry Korth S. Sudarshan,

2. Rajesh Narang Datahase fi'lanagemenl S'vsrent" PFII

rnrl t t r- ti nn t rt d n t n ho.s t, .s l',\ I e nt"

"Datahase Svstem Conc:epts", McGrar'v t'lill

j\, ^ t-/o.o



4.

-t.

6.

Bipin C. Desai,"Atr Introduction to Dataha.te S-vsten "
Ramakrishnan Gehrke, "Database Manugenrent S-1'stem"

Ivan Bayross , "SQt, PL/SQL; The Prograrnrning Lcutguuge rd'Orttcie " BPB Publications

Sections/Par-t Questions Type Marks Distribution Remarks

Section- A Objective Type Question (At least one
question to be set from each unit)

lx l0:10 Marks

Section- B Short Answer Type Question (Two
question to be set from each unit and one

from unit to be attempted)

4x5:20 Marks

Section- C Long Answer Type Question (Two
question to be set from each unit and one

from unit to be attempted)

10x50:50 Marks

Total 80 Marks

Board'ii:i,*H 
Nu-

II. Subj.ect .E*p.h -
1.

2.
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chhindwara university, chhindwara (M.P.)
Syllabus of M.Sc. Computer Science

Semester - II
Paper-III: Operating System, Linux & Shelt Programming

Paper Code: MSCS-203

Max. Marks: 80 Min Pass Marks: 32

Unit-I
Introductio|r;Definitions, functions and types of operatirrg systenl, Systenl colllpollctlts' Opcrating systenl Structure'

System Calls, System Programs' Intenupts. Microkcrnel'

Process Management; Process concepts, Process states & Process control Block.

pr.ocess SchedLtlittg;scheduling criteria, Scheduling Algorithms (Pre-enrptive & Non-Prcemptivc) I'-cFS' SJF' RR

prionry. Multiple-Frocessor, Real-Time, Multilevel Feedback, Quc,e Scheduling.

procc.ss S.vnchronization.. Critical Section problenr, Semaphores. Classical Problents of Syrrchronization arrd thcir

solutions. Deadlock Characterizations. Method for handling deadlocks. Deadlock preveutiou' Deadlock avoidartce'

Deadlock detection, Recovery fiom Deadlock'

Unit-II
Menrrr..v Managentettt; lntroduction, Address Binding, Logical versus Physical Address Spacc, Srvapping'

Contiguous & Non-Contiguous Allocation, Fragnrintation (tntcrnal & External) Cornpactio.' Pagrng'

Segmentation, Virnral Menroiy, Demand Paging. Perfbrmance of Dcmand Pagrrrg" I'agc Rcplaccnrcnt Algorithnrs

Filc & Di.sk Mattagernent; Conccpt of File Systenr (File Atfi'ibutes, operatiotts' Types), Fttnctions ol'Filc Sy'stcnt

Types of File Sysrem, Access Metirods (Sequential, direct & other methods), Directory Sttucture (Single-Level' Two-

Levcl, Tree-Structured, Acyclic-Craph, General Graph), Allocation Metltods (contiguous' Linked lndexed) Disk

Maragement: Disk Scheduiing Algorithms (FCFS, sSTF, scAN. C-scAN. I-ooK). Swap Space Managcnrent.

Disk Reliabiliry, Recovery.

secur.itl,;security Tlrreats. Protection, Trusted Systems, windows Securiry.

Unit-III

Linux Basics
Intrcduction kt Linta; History. GNU Movenrent, System Organization (Kerncl and Shell) Drtlcrencc bcnvecn

cLI OS & GUI OS. Windows v/.r Linux. Importanie of Linux Kernel. Files and Directolies. concept of open

Sourcc Soffware, Linux, Linux Architecture. Linux File System'

Typesofuser: Rooruserl#)andnormal uscr($),Multipleloginsatsantetirlrc(Ctrl -Alt+Fl, F2. F6)' Hclp. ri'hatis'

..help, Inan conrmand, init and ntn levels.

Linux installation, touch. ls, ls -1. ls -la. mkdir, nn, nr -rf. cat. cat > file, cat >> flle. 0p. lllove. renalllc. rln. rvho. t-lse

of all directories under /. absolute path and relative path, Basic calculator, datc utilitics.

Vinr Editor: Cotnmatrd mode & Itrsert n-rodc' cut, yarrk' undo

Unit-lV

Litrux A dm inistt's ti 0 n

Managing multiple processes! char.rging process priority with nicc, croll colrllnallds' kill, ps.

Filtey Contnrunds; tr,head, tail, last, grep, sort, piping' Find conlnland with various t-rlltions'

Managing t$er accottnts: Sudo, users; useradd, usermod & userdel' passwd'

Group creation. Primary & Secondary Group, chgrp, chown.

penni.ssion,s; addilg and removirg permissions. Package installation ttu'ough GUI/api-get/yunVdnf. Pt'ocess' Setup.

Partition. ldisk.

Unit-V
Shell programming: Types of Shells, Shell Meta Characters - $#, $+, $'1, Shcll Variablcs, Shell Scripts. Dcbugging

scripts, echo,.ead, op.rotor., keywords. Integer Arithntetlc and String Manipulation. l)ccrslott Makitrg'it'-elsc-elit--tl.

case-esae. l.oop Conitrc,l while, fbr, until, break & cotrtinue. Fnnctions. I/O Rcdirection and Piping. Exccption

Handling.
Creating shell programs for automating tasks, file handling, tlapping signals etc.

Nff &u ,a \A\6-gP-



Rel'erence Books:

t. Evi Nenreth, Linux Adrninistration Handbook. Pearson Publications
z. Christopher Negus, "Lir.rux Bible". Wiley Publications
:. Sumitabha Das, "Unix concepts and Applications", Tata McGraw Hill publication
l. Steve Parker, "Shell Scripting: Expert Recipes fbr Linux. Bash and nrorc", Wrox Publication
s. Richard Blum, Christine Breshnahan, "Linux Command Line and Shell Scripting Bible", Wiley

Publications

Sections/Part Questions Type Marks Distribution Remarks
Section- A Objective Type Question (At least one

question to be set from each unit)
lx l0:10 Marks

Section- B Short Answer Type Question (Two
question to be set from each unit and one
from unit to be attempted)

4x5:20 Marks

Section- C Long Answer Type Question (Two
question to be set from each unit and one
from unit to be attempted)

10x50:50 Marks

Total 80 Marks

Board of Studies:
I. Chairman

II. Subj q
ML

rpert -
1.

2.

-J.

4.



Chhindwara University, Chhindwara (M.P.)
Syllabus of M.Sc. Computer Science

Sernester - II
Paper-lV: ComPuter Network

Paper Code: MSCS-204 Min Pass Marks: 32Max. Marks: 80

UNIT-I
Users of Computer Network, Network Hardware, Network software, Protocol Hierarchies, Design

issue for the layers, Interfaces and services, connection oriented and connection-less services, service

primitives, the relationship of services to protocols, Reference Models, comparison of OSI and

TCPAP Reference models, Data communication services, SMDS, X.25, Frame Relay, Broadband

ISDN, ATM and comparison of services.

UNIT.II
physical layer, Theoretical Basis for data communication, Bandwidth-limited signals. Maximum

Data Rate of a Channel, Transmission media, Magnetic media, Wireless, Transmission, The

telephone systems, Narrowband and Broadband ISDN and ATM, communication satellites.

UNIT-III
Data Link layer, Design issues, Services provided to the Network layer, error detection and

correction, elimentary data link protocols, sliding window protocols, Protocol specihcation and

verification, Case studies, HDLC and the Data link layer in the Internet.

UNIT.IV
Network layer design issues, routing algorithms, the optimality principle, shortest path routing,

Flooding, ilo*-based Routing, Distance-vector and link-state routing broadcast and Multicast

Routing, Congestion control algorithms, general principtes of congestion control, Traffic shaping'

choke packets, load shedding, jitter control.

UNIT.V
The transport layer, The transport service, Quality at service, Transport service Primitives,

Addressing establishing a connection, Releasing a connection, Flow-Control and Buffering,

Multiplexing, crash Recovery, The Internet Transport protocols, TCP service model, TCP protocol,

TCP iegment header, TCP connection management, TCP transmission policy, TCP congestion

control, TCP timer management UDP.

Text Books:
I . A.S. Tanenbanm: Computer Networl<s, Fourth edition, 2002, P.H.I.

Reference Book:
l. William Stallings: Data and Computer Communication, 1996. P.H.l.

2. B.A. Forouzan; Data Communications and Nenuorking, Fourth edition, THM, 2007

Marks Distribution RemarksSections/Part
I x l0= l0 MarksObjective Type Question (At least one

question to be set from each unit)

Short Answer Type Question (Two question to

be set from each unit and one flrom unit to be

attempted)
10x50:50 MarksLong Answer Type Question (Two question to

be set from each unit and one from unit to be

Board
I.

II.

of Studies:
Chairman

1.

2.
dlnzo

Ouestions Type
Section- A

Section- B 4x5:20 Marks

Section- C

Total 80 Marks



Chhindwara University, Chhindwara
Syllabus of M.Sc. Contputer Science

Semester -' I I

L.ab-l: Data Structure

Code: X4565-405

Max Marks: 100

(M.P.)

Min Pass Marks: 40

Suggested List of Practical

L Write a choice based menu driven program to travelse an affay, inseft an item at the k'r' position in

the array and delete item at kfi position from the array'

2. Write a program for matrix rnultiplication'

3. Write a progrant to find the maximum number from tfie given array eletnents'

4. Write a program to irnplement PUSH & POP operations on a sLack using array.

5. Write a program for evaluation of a postfix expression using stack

6. Write a program for conversion of infix expression into postfix expression using stack'

7. Write a program for parenthesis matching of given expression using stack.

8. Write a program for selection sort.

9. Write a program for quick sort.

10. Write a program for uerge sort.

I I . Write a program for linear search,

12. Write a program for binary search.

13. Write a program to implement insertion and deletion operation on queue using array'

14. Write a program to implement linked list.

15. Write a program to implement binary tree.

Board
I.

II.

of Studies:
Chairman -

l.

2.

3.

4.

Sections/Part Questions Type Marks Distribution Remarks

Section- A Objective Type Question (At least one

question to be set frorn each unit)
1xl0:10 Marks

Section- B Short Answer Type Question (Two question to

be set from each unit and one from unit to be

attempted)

4x5:20 Marks

Section- C Long Answer Type Question (Two question to

be set from each unit and one from unit to be

attempted)

10x50:50 Marks

Total 80 Marks

Subjeq Ex

1-lbr-



Chhindwara University, Chhindwara (M.p.)
Syllabus of M.Sc. Computer Science

Semester - II
Lab-II: RDBMS & Shell programming

Code: MSCS-206
Max Marks: 100

(a) Suggested List of practical (RDBMS)

l' write a PLlsQL code to create an ernployee database with the tables and fields specifieci asbelow:
a) Employee b) Works c) Company d) Manager

2' write a PUSQL code tro create a student database with the tables arid ficlds specified as belorv:
a) Studcnt {Roll_no, student_name, coulse, gender}
b) StLrdent--perso.nal {Roil-no. aou, fathelriame, address, citylc) Student-enrollment {Rolt-no, course, course-codc, r"^, total marks. pcrccntage}

3' wnte a PUSQL code to calculate th.e totll and the percentage olmarks of the students in four subjecsliom the abre the tabre Student with the schema given berolu
STIJDENT {RNO, S1, 52, 53, 54, total, percentage}

4' Write a PLIQL code to display employee nunber, nanre and basic ol'five highest paid ernployees.

5' Write a PUSQL code to calculate the total salary of first n records of emp table. The value of npassed to cursor as pararneter.

6' write a PLISQL code to update the salary of employees who earn less than the
average salary.

7' writearowtriggertoinsentheexistingvaluesofthesararytableintoanewtablewhen
the salary table is updated.

8' write a trigger on the employee table which shows the old values and new values ot'Ename
after ar.ry updation in Ename ofEmployee table.

9' Writ a PLISQL procedure to find the number of students in first, second, and third division
respectively in each course by using database tables as described in problem 2 abo,u.e. Also w.te
the code to call your procedurc.

l0' Create a stored function that accepts 2 numbers and rehrms the addition of passe6 values. Also
write thc code to call your flmction.

I I ' write a PL/SQL function that accepts department number and retums the total salary of t6e
depar[nent. Also write a fi:nction to call the function.

(b) Suggested Lisr of practical (Shell programming)

l' write a shell script to check if the numberentered at the command line is prime or not.
2' Write a shell script to modify 

-calll command to display calendars of the specified
months.

3' write a shell script to modify 
-calll command to display calendars of the specifredrange ofmonths.

4' Write a shell script to accept a login namc. If nor a valid login name display
message - "Entered login name is invalid,..

Min Pass Marks: 40



7.

8.

5. Write a shell script to display date in the mm/dd/yy fonnat.

6. Write a shell script to display on the screen sorted olltput of -wholl cornmand along
with the total number of users.

Write a shell script to display the multiplication table any number,

Write a shell script to compare two files and if found equal asks the user to delete
the duplicate file.

9. Write a shell script to find the sum of digits of a given number.

10. Write a shell script to merge the contents of three files, sorl the contents and then
display them page by page.

I l. Write a shell script to find the LCD(least common divisor) of two numbers.

12. Write a shell script to perform the tasks of basic calculator.

I 3. Write a shell script to find the power of a given number.

14. Write a shcll script to find the binomial coefficient C(n . x).

15. Write a shell script to find the permutation P(n,x).

16. Write a shell script to find the greatest number among the three numbers.

17. Write a shell script to find the factorial of a given number.

18. Write a shell script to check whether the number is Armstrong or not.

19. Write a shell script to check whether the file have all the permissions or not.

Board
I.

II.

2.

aJ.

4. Wtu-

of Studies! r

Chairman - lM-
Subje^ct Expdrt -


