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5.

SCHEME OF EXAMINATION

ELIGIBILITY FOR ADMISSION
Graduates possessing 50% marks in any faculty of any statutory university shall
be eligible for admission to the M.Sc. Computer Science Course (Relaxation to
SC/ST etc. as per Prevailing Rules)

PASS CRITERIA
For passing in the examination, a candidate is required to obtain at least 25% in
each paper (Internal + External) and 36% marks in the total aggregate in theory
and practical separately (in each semester examination).

CLASSIFICATION OF SUCCESSFUL CANDIDATE

Division Total Marks

First Division 60% and above

Second Division Above 48% and below 60%
Pass Above 36% and below 48%
Fail Below 36%

INSTRUCTIONS TO PAPER SETTER

The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each
unit of syllabus).

The word limit of part A, B and C are 50, 200 and 500 respectively

INSTRUCTIONS FOT PRACTICAL EXAMINATION

Marks Distribution for Practical Exam -
1. Each practical exam is to be conducted by two examiners one External and one Internal.

External examiner should be senior lecturer from jurisdiction of other universities.
Marks distribution for external practical of 40 marks is as under

a) Practical Examination exercise of 3 questions 30 marks
b) Viva-Voce 5 marks
c¢) Laboratory Exercise File 5 marks

Marks distribution for External Project report of 40 marks is as under
a. External Evaluation-
1. Research Project/ Case Study 25 marks

ii. Presentation 10 marks
1i. External Viva Voce 5 marks
b. Internal Evaluation- Dissertation 10 Marks

INSTRUCTIONS FOR STUDENTS

The student has to complete two months career oriented summer training from any
firm/organization. If the student does not get chance to go for training, he/she can chose a
research topic and can complete dissertation under the supervision of any of the faculty
in his college.

The student who has opt training, has to provide a signed certificate from the firm/
organization authority stating that the student has spent two months as a trainee in his
organization/firm. The student who have opt dissertation, has to submit his/her
dissertation report with a certificate from his supervisor.



e In both the cases student has to present his work in front of all the faculty members and

fellow students at the starting of the next session.

e In terms of credits, every one hour session of L amounts to 1 credit per semester and a
minimum of two hour session of T or P amounts to 1 credit per semester.

* An Academic/ Industrial Tour shall be organized by the college/department in every
session. A Tour Report shall be prepared and submitted by the students after a study
tour to industries/academic institutions of repute.



Masters in Computer Science (Semester System)

Choice Based Credit System

EXAMINATION 2020-21

Teaching and Examination scheme for

M.Sc. Computer Science (Semester System)

Examination 2021

Session 2020-21

Semester I
Course Course Name Exam Maximum Marks Minimum Credit L T
Code Hours Passing Marks
Internal External
Marks Marks
Theory Papers
MCS 101 | Mathematics for 3 10 40 13 5 4 1
(CO) Computer Science (25%)
MCS 102 | Internet Programming 3 10 40 13 5 4 1
(CO) (25%)
MCS 103 | Computer Organization 3 10 40 13 5 4 1
(CO) (25%)
MCS 104 | C++ Programming 3 10 40 13 5 4 1
(CO) (25%)
MCS 105 | Combined Practical 6 20 80 25 5 0 0
(CC) (25%)
60 240 25
Total of Theory (Internal 60 + External 240) 300 108
(36% aggregate)

©Maharaja Ganga Singh University, Bikaner
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Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2020-21

Teaching and Examination scheme for
M.Sc. Computer Science (Semester System)
Examination 2021
Session 2020-21

Semester 11
Paper Code | Paper Name Exam Maximum Marks Minimum Credits L T
Hours Passing
Internal | External Marks
Marks Marks
Theory Papers
MCS 201 Database Management 3 10 40 13 5 4 1
(CO) System (25%)
MCS 202 Data Communication 3 10 40 13 5 4 1
(CO) and Networking (25%)
MCS 203 Operating System 3 10 40 13 5 4 1
(CO) (25%)
MCS 204 PHP 3 10 40 13 5 4 1
(CC) (25%)
MCS 205 Combined Practical 6 20 80 25 5 0 0
(CO) (25%)
60 240 25
Total of Theory (Internal 60 + External 240) 300 108
agggg/aote)

CC=Core Compulsory

©Maharaja Ganga Singh University, Bikaner
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Masters in Computer Science (Semester System)
Choice Based Credit System

EXAMINATION 2020-21

Teaching and Examination scheme for
M.Sc. Computer Science (Semester System)
Examination 2022

Session 2021-22

Semester I11
Paper Code | Paper Name Exam Maximum Marks Minimum Credits L T
Hours ™y ternal | External Passing

Marks Marks Marks
Theory Papers
MCS 301 | Data Structures 3 10 40 13 5 4 1
(CO) (25%)
MCS 302 | a) Java 3 10 40 13 5 4 1
(CE) b) Python (25%)
MCS 303 |a) Software Engineering 3 10 40 13 5 4 1
(CE) & Research (25%)

Methodology
b) Artificial Intelligence
MCS 304 | Combined Practical 6 20 80 25 5 0 0
(CC) (25%)
MCS 305 a) Data Analysis 3 10 40 13 5 4 1
(EO) Using R (25%)
a) Introduction to
LaTeX
60 240 25
Grand Total (Internal 60 + External 240) 300 108
agggg/;te)

CC=Core Compulsory, CE= Core Elective, EO = Elective Open

©Maharaja Ganga Singh University, Bikaner
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Masters in Computer Science (Semester System)
Choice Based Credit System

EXAMINATION 2020-21

Teaching and Examination scheme for
M.Sc. Computer Science (Semester System)

Examination 2022
Session 2021-22

Semester IV

Paper Paper Name Exam Maximum Marks Minimum Credits L T
Code Hours Passing

Marks

Internal | External
Marks Marks
Theory Papers
MCS 401 | a) Data Mining 3 10 40 13 5 4 1
(CO) b) Computer Graphics & (25%)
Multimedia
MCS 402 | (a) Android Programming 3 10 40 13 5 4 1
(CE) (b) Advanced Web (25%)
Programming
MCS 403 |a) Cloud Computing 3 10 40 13 5 4 1
(CE) b) Internet of Things (25%)
MCS 404 | Combined Practical 6 20 80 25 5 0 0
(€O (25%)
MCS 405 |(a) Research Project 3 10 40 13 5 4 1
(EO) (b) Case Study (25%)
60 240 25
Grand Theory (Internal 60 + External 240) 300 108
agggg/aote)

CC=Core Compulsory, CE= Core Elective, EO = Elective Open

©Maharaja Ganga Singh University, Bikaner
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Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2021-22

Semester |

Paper Code:MCS-101

Paper Name: Mathematics for Computer Science

Objective — After successful completion of this course, the student will have the basic
knowledge of Mathematics that is required for better understanding of other computer science
courses.

Scheme of Examination

Maximum Marks: 50 Duration: 3 Hours

Minimum Passing Marks: 13

Credit: 5

The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Note: Non-Scientific Calculator may be allowed in end-semester examination.

Unit -1
Sets: different types of sets, set operations; Basic Counting Principles, Pigeonhole Principle,
Binomial Coefficients, Binomial Theorem, Permutations, Combinations; Matrices: addition,
multiplication; Vectors: Position vector, addition, subtraction and products of vectors.

Unit - II
Mathematical Induction; Logic: Propositions and logical operations, Conditional statements,
Tautologies and Contradictions, Logical Equivalence, quantifiers.

Unit - 111
Relations: Representation of Relations, Properties of relations, transitive closure; Ordered
Sets: poset, Properties, Hasse Diagram, Extremal elements of posets ; Functions: Types of
Functions, Asymptotic notations; Co-ordinate Systems: representation of points, straight
lines, standard equation of circles.

Suggested Readings

1. Discrete Mathematics and its applications by K.H. Rosen, seventh edition

2.Discrete Mathematical Structures by Kolman, Busby and Ross, Sixth Edition, PHI.
3.Schaum'sOutline Of Theory and Problems of DiscreteMathematics, Third Edition.
SEYMOUR LIPSCHUTZ

4. NCERT Mathematics textbook for class XI and XII

5. Elements of Discrete Mathematics, TMH, C L Liu

6.Foundation Mathematics for Computer Science: A Visual Approach,John Vince, Springer
7. Calculus and Analytic Geometry, George B. Thomas and Ross L. Finney, Addison Wesley

©Maharaja Ganga Singh University, Bikaner Examination 2021-22



Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2021-22

Paper Code:MCS-102
Paper Name : Internet Programming

Objective - After successful completion of this course, the student will understand, analyze
and apply the role languages like HTML, CSS, JavaScript and protocols in the workings of
web and websites.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I
Internet Basics: Evolution of Internet, Basic internet terms and applications. ISP, Anatomy of
an e-mail Message, basic of sending and receiving, E-mail Protocol; Mailing List-
Subscribing, Unsubscribing. Introduction to World Wide Web and its work, Web Browsers,
Search Engine, Downloading, Hyper Text Transfer Protocol (HTTP), URL, Web Servers,
FTP, Web publishing- Domain Name Registration, Space on Host Server for Web
Site,Maintain and Updating.
Unit - 11
HTML: Elements of HTML & Syntax, Comments, Headings, Paragraph, Span, Pre Tags,
Backgrounds, Formatting tags, Images, Hyperlinks, div tag, List Type and its Tags, Table
Layout, div, frame, Use of Forms in Web Pages. CSS:Introduction to Cascading Style
Sheets, Types of Style Sheets (Inline, Internal and External), using Id andClasses, CSS
properties: Background Properties, Box Model Properties, Margin, Padding, List Properties,
Border Properties, Positioning Properties,
Unit - 111

Java Script: Introduction to Client Side Scripting, Introduction to Java Script, Comments,
Variables in JS, Global Variables, Data types, Operators in JS, Conditions Statements (If, If
Else, Switch), Java Script Loops (For Loop, While Loop, Do While Loop), JS Popup Boxes
(Alert, Prompt, Confirm), JS Events, Onload, Onunload, Onsubmit, OnFocus, Onchange
Event, Onblur Event, Onmouseover, Onclick, Ondbclick Events, JS Arrays, Working with
Arrays, JS Objects, Window object, Document object, JS Functions, getElementByld,

innerHTML property, inner Text property, form validation, email validation.

Suggested Readings
Thomas A. Powell , “HTML: The Complete Reference”, Osborne/McGraw-Hill
2. Deitel, Deitel and Nieto : Internet & WWW. How to program, 2™ Edition,
Pearson Education Asia.
3. E Stephen Mack, Janan Platt : HTML 4.0 , No Experience Required, 1998, BPB
Publications.
4. "HTML Complete" by Sybex, BPB Publications, 2001.

—

©Maharaja Ganga Singh University, Bikaner Examination 2021-22



Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2021-22

5. Internet and Web Page Designing By V.K Jain (BPB)

6. Web Enabled Commercial Application Development Using HTML, DHTML ,
java script, Perl CGI By Ivan Bayross (BPB)

©Maharaja Ganga Singh University, Bikaner Examination 2021-22



Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2021-22

Paper Code:MCS-103
Paper Name : Computer Organization

Objective - After successful completion of this course, the student will understand basic
computer organization, design and micro-operations, understanding of CPU functioning and
computer arithmetic, learning techniques of memory organization and 8085
Microprocessor.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively
Note: Non-Scientific Calculator may be allowed in end-semester examination.

Unit I

Components of a Computer: Processor, Memory, Input-Output Unit, Difference between
Organization and Architecture, Hardware Software Interaction. Number System: Concept of
Bit and Byte, types and conversion. Complements: 1’s complement, 2’s complement.
Binary Arithmetic: Addition, overflow, subtraction, multiplication (booth’s algorithm) and
division algorithm. Logic gates: Boolean Algebra, Map Simplification.

Unit I

Combinational circuits: Half Adder, Full Adder, Decoders, Multiplexers. Sequential
circuits: Flip Flops- SR, JK, D, T Flip-Flop, Excitation Tables, State Diagram, State Table,,
Registers, Counters.

Input Output Organization:Peripheral devices, I/O Interface, Asynchronous Data Transfer,
Modes of Data Transfer, Priority Interrupt, Direct Memory Access, I/O Processor.

Memory Organization:Types and capacity of Memory, Memory Hierarchy, Associative
Memory, Buffer, Cache Memory, Virtual Memory.

Unit 111
Intel 8085 Microprocessor:Introduction, ALU, Timing and Control Unit, Register Set, Data

and Address Bus, Addressing modes, Complete Intel 8085 Instruction set, Instruction format,
Opcode and Operand, Word Size, Instruction Cycle, Pin Configuration, Intel 8085 programs.

Suggested Readings
1. Computer System Architecture, By M. Morris Mano (Pearson, Prentice Hall)

2. J.P. Hayes, “Computer Architecture & Organization”, Tata McGraw Hill
3. Digital Computer Electronics By Malvino Leach, Jerald A. Brown(McGraw Hill)

©Maharaja Ganga Singh University, Bikaner Examination 2021-22



Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2021-22

4. Microprocessor Architecture, Programming, and Application With the 8085 By
Ramesh Gaonkar (PENRAM)

5. Fundamentals of Microprocessor and Microcomputes By B.Ram (Danpat Rai
Publications)

©Maharaja Ganga Singh University, Bikaner Examination 2021-22



Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2021-22

Paper Code:MCS-104

Paper Name : C++ Programming

Objective — After successful completion of this course student will have an understanding for
the concepts of object oriented programming and a practical hand to solve the various
problems using C++ programming language in a professional way.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I

Object Oriented System Object Oriented Paradigm: need, characteristics, applications.
Basics of C++, branching, looping and jump statements. Functions : need, types, passing
arguments by value and reference, recursive function, pointers and functions. Arrays: need,
types, array and function, array and pointers.

Unit II

Class: Basics, static data members, Inline Function, Constructors and Destructors: need,
types, usage, Inheritance - need, usage, types, compile time and run time polymorphism,
overloading and overriding, virtual function, friend function, abstract class. Operator
overloading: need, rules, through member function and through friend function.

Unit IIT

String handling, String class, Templates,Additional Features for C++ 11, C++14 and C++17
Searching and Sorting: Searching: Linear Search, Binary Search. Sorting: Insertion Sort,
Selection Sort, Quick Sort, Bubble Sort, Heap Sort, Shell Sort, Merge sort, Radix Sort,
Counting Sort, Bucket Sort.

Suggested Readings

Object Oriented Programming With C++ By E. Balagurusamy (Tata Mcgraw Hill)

C++ The Complete Reference By Herbert Sehildt (Tata Mcgraw Hill)

Object Oriented Programming With C++ By Schaum Series (Tata Mcgraw Hill)

C++11 for Programmers (Deitel Developer) by Paul J. Deitel (Author), Harvey M.

Deitel, Prentice Hall; 2nd edition

5. Professional C++ by Marc Gregoire, Nicholas A. Solter and Scott J.Kleper (Goodreads
Publications)

6. A Tour of C++ by Bjarne Stroustrup, 2018

7. C++17 in Detail by Bartlomiej Filipek

el e
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Choice Based Credit System
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8.
Paper Code:MCS-201
Paper Name : Database Management System
Objective — The aim of this course is to furnish students with the knowledge about back end
of software systems. After completing this course, the students will be well versed with the
required theoretical and practical aspects of designing, creating and using a database.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I
Introduction: Charecteristics of database approach, Advantages, Database system
architecture, Overview of different types of Data Models and data independence, Schemas
and instances, Databse languges and interfaces; E-R Model : Entities, Attributes,keys,
Relationships, Roles, Dependencies, E-R Diagram; Normalization: Definition, Functional
dependencies and inference rules, INF, 2NF, 3NF and BCNF.

Unit II
Introduction to Relational model, Constraints: Domain, Key, Entity integrity, Referential
integrity; Keys: Primary, Super, Candidate, Foreign; Relational algebra: select, project,
union, intersection, minus, cross product, different types of join , division operations;
aggregate functions and grouping; SQL: Data Types, statements: select, insert, update,delete,
create, alter, drop; views, SQL algebraic operations, nested queries; Stored procedures:
Advantages, Variables, creating and calling procedures, if and case statements, loops,
Cursors, Functions, Triggers.

Unit I1T
Transactions processing: Definition , desirable properties of transactions, serial and non-
serial schedules ,concept of serialazability , conflict-serializable schedules; Concurrency
Control: Two-phase locking techniques, dealing with Deadlock and starvation, deadlock
prevention protocols, basic timestamp ordering algorithm; Overview of database recovery
techniques; concept of data warehousing.

Suggested Readings

1. Fundamentals of Database Systems,Ramez A. Elmasri, Shamkant Navathe,5™ Ed(Pearson)
2. Database System Concepts By Korth, Silberschatz, Sudarshan (Mcgraw Hill)
3. An Introduction to Database Systems By Bipin C. Desai (Galgotia Publication.)
4. SQL, PL/SQL Programming By Ivan Bayross (BPB)
5. Commercial Application Development Using Oracle Developer 2000 By Ivan Bayross
(BPB)
Web Resources
1. http://www.mysqltutorial.org/mysql-stored-procedure-tutorial.aspx

©Maharaja Ganga Singh University, Bikaner Examination 2021-22
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Choice Based Credit System
EXAMINATION 2021-22

Paper Code:MCS-202
Paper Name : Data Communication and Networking

Objective — After successful completion of this course student will have an understanding of
network, concepts transmission media and realize and compare different LAN topologies,
implement and compare the performance of different Layer protocols and cyber security.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit -1
Data Communication and Networking: Overview, Network Types, LAN Technologies,
Topologies, Models- OSI Model, TCP/IP Stack, Security
Physical Layer: Introduction, Impairments, Performance, Digital Transmission, modes,
digital to digital, analog to digital, Analog Transmission, digital to analog, analog to analog,
Transmission media, Wireless Transmission, Multiplexing, FDM, TDM, CDM, WDM,
Switching techniques: Circuit Switching, Packet switching, Datagram, Virtual circuit
and Permanent Virtual Circuit, Connectionless and connection oriented communication,
Message switching,

Unit - I1
Data Link Layer: Introduction, Error detection and Correction, Data Link Control: Line
Discipline- Eng/Ack, Poll/Select, Flow Control : Stop And Wait, Sliding Window, Error
Control : ARQ, Stop and Wait ARQ, Sliding Window ARQ.
Network Layer: Introduction, Network Addressing, Routing, Internetworking, Tunneling,
Packet Fragmentation, Network Layer Protocols, ARP, ICMP, IPv4, IPv6
Transport Layer: Introduction, Function, End to end communication, Transmission Control
Protocol, User Datagram Protocol
Application Layer: Introduction, Client-Server Model, Application Protocols, Network
Services

Unit - 111
Cyber Security: definition, cybercrime and information security, cybercriminals,
classification of cybercrime. Cyber offences: categories of cybercrime.
Tools and methods used in cybercrime: phishing, types of phishing, types and techniques
of ID theft, password cracking, keyloggers and spywares, backdoors, steganography, DoS,
SQL Injection.
Cybercrime on mobile and wireless devices: attacks on wireless networks, Authentication
security service, attacks on mobile phones. Cyber Law, The Indian IT Act, Digital Signatures,
Anti- Cybercrime Strategies, Cyberterrorism, Indian ITA 2000.

Suggested Readings

©Maharaja Ganga Singh University, Bikaner Examination 2021-22
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—

Cyber Security by Nina Godbole & sunit Belapure

. Data Communication and Networking By Forozan (Tata McGraw Hill)

Data Communication And Computer Networks By Dr. Madhulika Jain, Satish Jain
(BPB)

4. William Stallings, “Data and Computer Communications”, Pearson Education, 2008.
A. S. Tanenbaum, “Computer Networks”, Fourth Edition, Pearson Education.

w N

N
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Choice Based Credit System
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Paper Code:MCS-203
Paper Name : Operating System

Objective —  After successful completion of this course, the student will have
fundamental knowledge of internal working of operating system and basic working
knowledge of Linux.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credits: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each
unit of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I
Introduction to Operating System, layered Structure, Functions, Types; Process: Concept,
Process States, PCB; Threads, System calls; Process Scheduling: types of schedulers, context
switch, CPU Scheduling, Pre-Emptive Scheduling, Scheduling Criteria- CPU Ultilization,
Throughput, Turnaround Time, Waiting Time, Response Time; Scheduling Algorithms-
FCFS, SJF, Priority Scheduling, Round Robin Scheduling, MLQ Scheduling, MLQ With
Feedback.

Unit IT
Synchronization: Critical Section Problem, Requirements for a solution to the critical section
problem; Semaphores,simple solution to Readers-Writers Problem. Deadlock:
Characterization, Prevention, Avoidance, Banker’s Algorithm, Recovery from Deadlock.
Memory Management: Physical and virtual address space, Paging, Overview of
Segmentation;Virtual Memory Management: Concept,Page Replacement techniques- FIFO,
LRU, Optimal

Unit 111
Linux:features of Linux, steps of Installation, Shell and kernel, Directory structure, Users and
groups,file permissions, commands- Is, cat, cd, pwd, chmod, mkdir, rm, rmdir, mv, cp, man,
apt, cal, uname, history etc. ; Installing packages; Shell scripts: writing and executing a shell
script,shell variables, read and expr, decision making (if else,case), for and while loops.

Suggested Readings

1. Operating System Principals By Abraham Silberschatz, Peter Baer Galvin (John
Wiley And Sons Inc.)

Operating System Concepts And Design By Milan Milen Kovic (Tata Mcgraw Hill)
Modern Operating System Andrew S. Tanenbaum, Herbert Bos

Linux in easy steps, Mike McGrath, in easy steps limited

Unix concepts and apllications , TMH, Sumitabha Das

ol o
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Choice Based Credit System
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Paper Code:MCS-204

Paper Name : PHP

Objective — After successful completion of this course, the student will have Learn the basic
concepts & techniques of php, generate an application based upon the concepts of php and
will learn how to connect a php application with database.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit -1
PHP: Installation of PHP. Building Blocks of PHP: Variables, data types, Operators &
Expressions, Constants, Switching, Flow, Loops. Functions: Meaning, Calling, Defining a
function. Return value from user defined function. Arrays: Creating arrays, Array related
functions.Working with String, Date & Time: Formatting String with PHP, Using Date and
time Functions with PHP. Working with file and Directories.

Unit — 1T
Forms: Creating simple input Form. Accessing Form input with user defined arrays, HTML
and PHP Code on a single page. Redirecting User. Working with File Upload. Uploading &
Downloading.State management: Using query string(URL rewriting), Using Hidden
field, Using cookies, Using session. Email: Sending Email, Headers. Exception Handling:
Understanding Exception and error, Try, catch, throw

Unit — III
Connecting to the MYSQL: Selecting a database, Adding data to a table, Displaying
returned data on Web pages, Inserting data, Deleting data, Entering and updating data,

Executing multiple queries, executing stored procedures.

Suggested Readings

1. Teach Yourself PHP, MYSQL &Apache ByMeloni, Pearson Education.

2. Open Source Development with LAMP: Using Linux, Apache, MySQL, Perl & PHP By
James Lee, Pearson Education.

3. PHP: A Beginner’s Guide ByVaswani, Vikram Tata Mc-Graw Hill.

©Maharaja Ganga Singh University, Bikaner Examination 2021-22
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Paper Code:MCS-301
Paper Name : Data Structures

Objective — This offered course give student an insights into programming structures where
data can be hold by a program during the runtime. After successful of this course, the student
will be able to effectively create and use data structures in the program.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions from
each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit of
syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I

Algorithm: Efficiency & Analysis Algorithm: Time and Space complexity of Algorithm.
Abstract Data Type: Linked List- Linear, Circular, Two Way List, Basic Operation on
Linked Lists, Application of Linked List.

Unit II

Stack : primitive operations, stack Application- Infix, postfix, prefix and Recursion Array
and Linked Representation of Stack. Queue: Primitive operation, Circular Queue, Priority
Queue, D-queue, Array and Linked Representation of Queue.

Unit III

Trees : Basic terminology, Binary Tree : Representation as Array and link List, Basic
operation, Tree Traversal : Inorder, Preorder, Postorder, Application of Binary Tree. B-tree,
Height Balance Tree (AVL Tree) Graph : Basic Terminology, Directed, Undirected,
Weighted, Representation of Graphs, Graph Traversal : Depth First Traversal, Breadth First
Search.

Suggested Readings

Expert Data Strutcture with ‘C’ By R.B Patel (Khana Book Publishing Co.(P))

Data structure By Lipschutz (Tata McGraw Hill)

Data Structure By Yashvant Kanitkar (BPB)

An Introduction to Data Structures with Applications By Jean-Paul Tremblay, Paul
G.Sarerson (Tata McGraw Hill)

5. Data Structure Using C and C++ By Yedidyah Langsam, Moshe J.Augenstein, Arora
M. Tenenbaum (Prentice- Hall India)

el S
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Paper Code:MCS-302(a)
Paper Name : Java

Objective — This course is offering the basic concepts & techniques of OOPs with java,
multithreading, exceptions, applets and students will able to generate an application based
upon the concepts of java.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I
Introduction to java: evolution, features, comparison with C and C++; Java program
structure; tokens, keywords, constants, variables, data types, type casting, statements,
Operators and Expression; Conditional Statements and Loop Statements. Class: syntax,
instance variable, class variables, methods, constructors, overloading.

Unit I1
Inheritance: types of inheritance, use of super, method overriding, final class, abstract class,
wrapper classes.

Arrays, Strings and Vectors, Packages and Interfaces, visibility controls

Unit ITI
Errors and Exceptions: Types of errors, Exception classes, Exception handling in java, use
of try, catch, finally, throw and throws. Taking user input, Command line arguments.

Multithreaded Programming: Creating Threads, Life cycle of thread, Thread priority,
Thread synchronization, Inter-thread communication, Implementing the Runable Interface.

Suggested Readings

The Complete reference Java Ninth Edition By Herbert Schildt (Tata McGraw Hill)
. Beginning Programming with Java For Dummies by Burd, For Dummies; 3 edition

3. Java: A Beginner's Guide, Sixth Edition: A Beginner's Guide by Herbert Schildt,
McGraw-Hill Osborne MediaProgramming in JAVA By E. Balagurusamy (TMH)

4. JAVA 2 programming Black Book By Steven Holzner et al. (Dreamtech Press)
5. Programming in JAVA By E. Balagurusamy (TMH)

N —

Paper Code:MCS-302(b)
Paper Name : Python
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Objective — After successful completion of this course, the student will have the
fundamental knowledge of programming in Python and various constructs.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions from
each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit of
syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I

Basics: Python Interpreter, writing code in Jupyter Notebook, Indentation, comments,
importing a module, binary operators, standard scalar data types, type casting, if-else
statements, loops(while, for), pass, range, ternary expressions. Data Structures and
Sequences: Tuples, Lists and slicing, Built-in Sequence functions, Dictionary, Sets; List, Set,
and Dict Comprehensions.

Unit I

Functions: Namespaces, Scope, and Local Functions; Returning Multiple Values,
Anonymous (Lambda) Functions, Partial Argument Application, Generators, Errors and
Exception handling. Basic File Handling. Objects and Methods in Python. NumPy: creating
N-dimensional arrays, arithmetic with NumPy arrays, basic indexing and slicing,
Psuedorandom number generation.

Unit IIT

Pandas: Overview of Series and DataFrames, reading data from csv file, DataFrame
operations- working with data using functions like head, tail , info, shape, reshape, columns,
isnull, dropna, mean, sum, describe, value counts, corr, loc, iloc, apply. Matplotlib- plotting
basic figures, subplots, line plots, bar plots, histograms, scatter plots. Overview of Scikit-
learn, SciPy, networkx. Applications of python.

Suggested Readings

1. Python for Data Analysis: Data Wrangling with Pandas, NumPy, and Ipython, by Wes
McKinney, O’Reilly Media, 2017

2. Python All-in-One for Dummies, by John Shovic and Alan Simpson, John Wiley &
Sons, Inc., 2019

3. Programming in Python 3: A Complete Introduction to the Python Language, Mark
Summerfield, Pearson.

©Maharaja Ganga Singh University, Bikaner Examination 2021-22



Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2021-22

4. Swaroop, C. H. (2003). A Byte of Python. Python Tutorial.

Introduction to Computation and Programming Using Python. By John V. Guttag,
MIT Press.

Learning Python , Mark Lutz, David Ascher, O’Reilly

7. T.Budd, Exploring Python, TMH, Ist Ed, 2011

N

o

Web Resources

https://www.learnpython.org/
https://nptel.ac.in/courses/106/106/106106212/
http://greenteapress.com/thinkpython/thinkpython.pdf
Python tutorial: https://docs.python.org/3/tutorial/index.html

b=
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Paper Code:MCS-303(a)
Paper Name : Software Engineering & Research Methodology

Objective — After completing this course the student will have an understanding of concepts
of software engineering and Research Methodology

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively
Note: Scientific Calculator may be allowed in end-semester examination.

Unit I
Software : Software Characteristics, Software Process, Process Characteristics, Software
Process Model : Linear Sequential Model, Prototyping Model, Spiral Model, Software
Quality, McCall’s Quality Factors, Software Requirement Analysis and Specification
(SRS) : Need Characteristics and Components.

Unit II
Planning a Software Project: COCOMO Model, Project Monitoring Plan and Risk
Management. Design Principle : Abstraction, Modularity, Cohesion and Coupling, Software
Management : Size Oriented Matrices, Function Oriented Matrices. Testing : Testing
Fundamental, Functional Testing (Black Box), Structural Testing (White Box), Alpha And
Beta Testing, Testing Process : Comparison of Different Testing, Level of Testing.

Unit III

Research Methodology: Meaning of Reaserch, Objective of Research, Types of Research,
Research Approaches, Significance of research, Research Methods versus Methodology,
Research Process,Criteria of Good Research, , What is Research Problem, Selecting the
problem, Necessity of defining the problem, Technique involved in defining a problem.

Suggested Readings

Software Engineering: A Practitioner's Approach By Roger S. Pressman, McGraw Hill.
Software Engineering: A Precise Approach by Pankaj Jalote, Wiley Precise textbook
Series

3. Research Methodology Methods and Techniques by C. R. Kothari, New Age
International Publisher

N —
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Paper Code:MCS-303(b)
Paper Name : Artificial Intelligence

Objective — The proposed course offer students the idea various aspects and applications of
artificial intelligence.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I
Definition, History, Agents and environment, Defining the problem as a state and space
search, What is Intelligence? Types of Intelligence, Difference between Human and Machine
Intelligence, The Structure of Intelligent Agents. Solving problems by searching: Uninformed
search strategies- Brute-Force, Breadth-First, Uniform-cost search Depth-First, Depth-limited
search,depth-first search, Bidirectional search.Informed (heuristic) search strategies- Greedy
best-first search, A*, AO* Memory-bounded heuristic search.

Unit 11
Heuristic functions, local search algorithms- Hill-climbing search, Simulated annealing,
Local beam search. Knowledge Based System: Knowledge, Procedure V/S Declarative
Knowledge, Knowledge Representation: Using Procedural and Predicate Logic, Inference in
First order logic: Unification and Lifting, Forward Chaining, Backward Chaining, Resolution.
Rule based System, Frames, Frames, Scripts, and Semantic Nets.

Unit IIT
Probabilistic Reasoning, Probability and Byes Theorem, represent knowledge in uncertain
domain, Certainty factors, Baysian Networks, Dempster—Shafer theory, introduction to Fuzzy
logic. Learning: types of learning, decision trees. Expert System: types, architecture.
Introduction to Artificial Neural Networks, Reinforcement learning, Natural Language
Processing, Pattern Recognition and Perception.

Suggested Readings

Artificial Intelligence By Rich And Knight (Tata McGraw Hill)

. Introduction to Artificial Intelligence and Expert Systems By Patterson (Prentice-Hall
India)

3. Artificial Intelligence A Modern Approach by Russell and Norvig, Prentice Hall

N —
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Paper Code:MCS-305(a)
Paper Name : Data Analysis Using R

Objective - After successful completion of this course, the student will have working
knowledge of R and he/she will be able to do elementary data analysis using R.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I
Foundations for data analysis-matrices, notion of probability, concept of random variables
and various distributions, mean, variance, covariance, normal distributions, overview of
sampling , hypothesis testing, confidence interval, concept of optimization.

Unit 11
installation of R, data editing, use of R as a calculator; functions and assignments. matrix
operations, logical operators, Conditional executions and loops, data management with
sequences, repeats, sorting and ordering, lists, vector indexing, factors; display and
formatting of strings.

Unit 111
Working with data frames, Importing data files; Graphics and plots; basic statistical functions
for central tendency, variation, boxplots, skewness and kurtosis, correlations; overview of
using R functions for a simple hypothesis testing, Applications of R .

Suggested Readings:

1. Hands—On Programming with R, Garrett Grolemund , O'Reilly Publishers.
2. R for Beginner - https://cran.r-project.org/doc/contrib/Paradis-rdebuts_en.pdf

3. A Learning Guide toR -

https://www.westernsydney.edu.au/__data/assets/pdf file/0011/830909/Rnotes 20180905 w
eb.pdf

4. Applied Statistics and Probability For Engineers — by Douglas Montgomery, John Wiley &
Sons Inc.

5. Research Methodology : Methods And Techniques, C.R. Kothari , New Age International
Publishers.
6. Design and Analysis of Experiments (Wiley India) , Montgomary, Douglas C.

©Maharaja Ganga Singh University, Bikaner Examination 2021-22



Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2021-22

Paper Code:MCS-305(b)
Paper Name : LaTeX: a document preparation system

Objective - After successful completion of this course, the student will be able to create a
polished document with high typographical quality for research papers/articles.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I
Installation of the software LaTeX, Structure of LaTeX documents; Special Characters,
Producing equations, Matrices, Tables, itemised lists, hypertext links ;Page Layout —Title,
Abstract , Chapters, Sections, References.

Unit II
Including graphics, images, floating bodies; Producing basic mathematical graphics like line
segments, arrows, circles, ovals, Generating index and bibliography, creating PDF file.

Unit II1
Adding a new command; generating spaces ,colored text ; Writing a sample resume, question
paper , article/ research paper; Creating presentation using beamer.

Suggested Readings:

1. LaTeX: A Document Preparation System, By Leslie Lamport, Addison- Wesley.

2. LaTeX Beginner's Guide , by Stefan Kottwitz , Packt Publishing Limited

3. Tobias Oetiker, Hubert Partl, Irene Hyna and Elisabeth Schegle: The Not So Short
Introduction to LaTeX 2e, https://tobi.oetiker.ch/Ishort/Ishort-aSbook.pdf, 2014.
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Paper Code:MCS-401(a)
Paper Name : Data Mining

Objective — After successful completion of this course, the student will have the basic
knowledge of concepts including classification, association and clustering.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively
Note: Scientific Calculator may be allowed in end-semester examination.

Unit I
Data mining Introduction: Definition, Data mining tasks, Data mining as a step of Knowledge
discovery process, Applications of Data mining; Data objects and types of attributes,
Recalling mean, median ,mode and weighted arithmetic mean, Data quality , overview of
data preprocessing.

Unit II
Classification analysis- definition, Overview of various classification techniques; Decision
tree induction- working, examples ,specifying attribute test conditions , Measures of node
impurity, measures for selecting best split; Evaluating the performance of a classifier-
Holdout method, Random subsampling , cross-validation, Bootstrap.

Unit 11T
Association analysis: support, confidence, association rules, Frequent Item sets; Frequent
itemset generation - Apriori principle , Apriori algorithm and examples, FP growth algorithm
and examples; Closed and maximal frequent itemsets. Cluster analysis: Definition , overview
of basic clustering methods, Density based methods-DBSCAN.

Suggested Readings

1. Data Mining: Concepts and Techniques, 3rd edition, Jiawei Han and Micheline Kamber

2. Introduction to Data Mining, Pang-Ning Tan, Michael Steinbach, Vipin Kumar, Pearson
Education.

3. Data Mining: A Tutorial Based Primer, Richard Roiger, Michael Geatz, Pearson Education
2003.

4. Introduction to Data Mining with Case Studies, G.K. Gupta, PHI 2006

5. Insight into Data mining: Theory and Practice, Soman K. P., DiwakarShyam, Ajay V., PHI
2006

6. Data Mining:: Practical Machine Learning Tools and Techniques (Morgan Kaufmann
Series in Data Management Systems) by Witten, Frank, Hall
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Paper Code:MCS-401(b)
Paper Name : Computer Graphics & Multimedia
Objective — After successful completion of this course, the student will have the

fundamental knowledge of computer graphics , multimedia and working knowledge of
Blender tool.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively
Note: Non-Scientific Calculator may be allowed in end-semester examination.

Unit I
Basic elements of Computer Graphics, Graphics display devices, Applications of Computer
Graphics, Raster and random scan; Color Models :RGB, CMY, HSV; Graphics Standard :
openGL; Scan Conversion: DDA line algorithm, Mid-point circle  Algorithm. 2D
Transformation: Translation, Rotation, Scaling, Homogenous Co-ordinates and Matrix
Representation of 2D Transformation, Composite Transformation.

Unit II
3D Graphics: Matrix Representation of 3D transformations, Translation, Rotation, Scaling,
Composite Transformation. Overview of concepts:Clipping, orthographic and parallel
projection, hidden surface removal, lighting , transparency, modelling and texturing,
rendering ; Animations : Principles of animations keyframing,concept of 2D and 3D
animation .

Unit I1T
Blender: GUI Interface, Selecting,rotating and Translating Objects, Using Snap to move
objects precisely, Creating mesh primitives and extrusions, Subdividing meshes, Creating a
simple creature, Joining mesh objects and stitching vertices , Organizing a scene with layers,
groups, and hierarchies, Assigning glossy and reflective materials to objects, Creating bump
maps, Creating sky and ambient light, Understanding ambient occlusion, Adding motion blur
and depth of field, Editing animation in the Graph Editor, Building and animating a simple
character.

Suggested Readings
1. Computer Graphics (Principles and Practice) by Foley, van Dam, Feiner and Hughes,
Addisen Wesley (Indian Edition)
. Computer Graphics by D Hearn and P M Baker, Printice Hall of India (Indian Edition).
. Mathematical Elements for Computer Graphics by D F Roger.
. Introduction to Computer Graphics By Krihsnamurthy N (Tata McGraw Hill
. Theory and Problems of Computer Graphics (Schaum's Outline) By Zhigang X. and
Plastock Ra. (Tata McGraw Hill)

DN B W

Web Resources
1. https://www.cs.duke.edu/brd/Teaching/Previous/Animation/animation.html
2. http://zikky.lecturer.pens.ac.id/Produksi 3D untuk Designer/Beginning Blender-book.pdf
3.http://www.blenderhd.com/wp-content/uploads/2015/08/BeginnersGuideToBlender.pdf
4. https://people.sc.fsu.edu/~gerlebacher/gd/blender/blender/blender noob to pro.pdf
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5. http://download.blender.org/documentation/pdf/John M Blain - An Introduction To
Blender 3D - A Book For Beginners (2011).pdf
6.http://www.cdschools.org/cms/lib04/PA09000075/Centricity/Domain/8 1/BlenderBasics 4t

hEdition2011.pdf
7. https://docs.blender.org/manual/en/dev/index.html
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Paper Code:MCS-402(a)
Paper Name : Android Programming

Objective — This offered course give students the basic concepts & techniques of Android
Programming with java and they will able to generate a mobile app based upon the
concepts of android.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit -1

Introduction: What is Android?, Android Architecture, Setting Android Environment,
Android SDK Manager & required Packages, Using Android Studio, Android Virtual

Device(AVD), Creating First Android Application, Package Structure, Introduction to
Gradle, Running the Application, Views, Layouts and more.

Unit — I

Introduction to Views: TextView, EditText View, RadioButton and CheckBox View, Button

View, ImageView and ImageButton View, Toast, Notifications.

Introduction to Layouts/ViewGroups: Linear Layout, Relative Layout, Tabular Layout,
Hierarchical Layout Arrangements, Adapter and Adapter View, Using ListView and
GridView, SQLite Database.

Unit — III

Spinner in Android, Working with Spinners, Margin and Padding, Working with EditText
and TextView, RadioGroup, RadioButton and CheckBox, AutoCompleteTextView in
Android, Android Core and Projects.

Location Based Services: Sending Email, Sending SMS, Phone Calls

Activity in Android, Intents in Android, Introduction to Fragments, Working with Fragments

Suggested Readings
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1. Android Programming for Beginners by John Horton Publisher: Packt Publishing
2. Learn Java for Android Development (2nd edition) by Jeff Friesen Publisher: Apress

3. Android application development for java programmers. By James C. Sheusi.
Publisher: Cengage Learning, 2013.

4. Beginning Android Programming with Android Studio, Fourth Edition by Jerome F.
DiMarzio Publisher: John Wiley & Sons

5. Android Programming: The Big Nerd Ranch Guide by Kristin Marsicano , Chris
Stewart , Bill Phillips Publisher: Big Nerd Ranch Guides
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Paper Code:MCS-402(b)
Paper Name : Advanced Web Programming

Objective — This offered course give students the basic concepts & techniques of OOPs with
C# and make the able to generate a web application based upon the concepts of ASP.NET
with C# and database connectivity.

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit -1
Basic of the .NET framework: .NET Architecture, managed code, assemblies, clr, execution
of assemblies code, il, jit, net framework class library, common type system, common
language specification. Overview C#, similarities and differences from JAVA, Structure of
C# program. Language features- Type system, boxing and Unboxing, flow controls, Classes,
Properties, Indexers, Constructors, Inheritance, Interfaces, Delegates.

Unit -11
Understanding ASP.NET Controls: Web forms, Buttons, Text Box, Labels, Checkbox, Radio
Buttons, List Box etc. Running a web Application, creating a multiform web project, Form
Validation Controls- Required Field, Compare, Range. Calendar Control, Ad Rotator
Control, State Management-View State, Session State, Application State.

Unit -111
Architecture Of ADO.NET, Connected and Disconnected Database, Create Connection Using
ADO.NET Object Model, Connection Class, Command Class, DataReader Class, Data
adapter Class, Dataset Class. Display Data on Bound Controls and Gridview. Database
Accessing on Web Applications: Insert records in database, delete and update records from
database, Display a particular record and all records on web form.

Suggested Readings
1. ASP.NET 2.0 Black Book By RudrakshBatra, CharulShukla (Dream Tech Press)
2. ASP. NET Bible By MridulaParihar and et al. (Hungry Minds, New Y ork)
3. Andrew Troelsen — “C# and the .Net Platform” — Apress — 2001.(Unit I and II)
4. Alex Homer et. al. — “Professional ASP .NET 1.1” — Wiley-dreamtech India Pvt. Ltd.
—2004.
5. ASP.NET Developer’s Guide By G Buezek (TMH)
6. NET Framework Essentials 3" Edition (O’Reilly)

©Maharaja Ganga Singh University, Bikaner Examination 2021-22



Masters in Computer Science (Semester System)

Choice Based Credit System
EXAMINATION 2021-22

Paper Code:MCS-403(a)
Paper Name : Cloud Computing

Objective — After completing this course the student will have an understanding of key
aspects of cloud computing

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I
Introduction to Cloud Computing, Services provided by cloud-SaaS, PaaS, laaS, DaaS etc.
Functioning of cloud computing, Advantages, Disadvantages, Applications, Cloud Service
Providers- Amazon AWS, Google App Engine, Microsoft, VMware. Virtualization concepts,
Objectives, Types of Virtualization & its benefits, Introduction to Various Virtualization OS
(Hypervisor). Virtualization for Enterprises

Unit II
Designing and Implementing a Data Center-Based Cloud, Industry and International
Standards for Cloud Implementation, Building private cloud using open source tools,
Integration of Public and Private Cloud. Private, Public & Hybrid Clouds, their Advantages
& Disadvantages, On Premises and Off Premises Cloud services, installing a Cloud service.

Unit 111
Cloud Security issues - Infrastructure Security, Network level security, Host level security,
Application level security, Data privacy and security Issues, Jurisdictional issues raised by
Data location, Access Control, Trust, Reputation, Risk and Authentication in cloud
computing

Suggested Readings

1. Cloud Computing Concepts Technology and Architecture by Thomas Erl, Prentice Hall

2. Cloud Computing principles and paradigms by Rajkumar Buyya, James Broberg and
Andrzej Goscinski, John Wiley and Sons, Inc. Publication

3. Cloud Computing Theory and Practice by Dan C. Marinescu, Morgon Kaufman
Publication
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Paper Code:MCS-403(b)
Paper Name : Internet of Things

Objective — The objective of this course is to introduce basic concepts of IOT and its
applications

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13
Credit: 5
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consists of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each unit
of syllabus). The word limit of part A, B and C are 50, 200 and 500 respectively

Unit I
M2M to IoT : Introduction, Market Prespective, Architectural Overview. M2M to 10T
Technology- Devices and gateways, Local and wide area networking, Data management,
Business processes in IoT, IoT analytics, Knowledge management, IOT Architecture,
Architecture Reference Model, Real world design constraints.

Unit 11
IOT Use Cases- Asset Management, Industrial Automation- Service-oriented architecture-
based device integration, SOCRADES: realizing the enterprise integrated Web of Things,
IMC-AESOP: from the Web of Things to the Cloud of Things, Commercial Building
Automation- Introduction, Case study: phase one-commercial building automation today,
Case study: phase two- commercial building automation in the future.

Unit ITI
Internet of Things Privacy, Security and Governance Introduction, Overview of Governance,
Privacy and Security Issues, Contribution from FP7 Projects, Security, IOT and Smart Cities,
Privacy and Trust in IoT-Data-Platforms for Smart Cities, First Steps Towards a Secure
Platform, Smartie Approach. Data Aggregation for the IoT in Smart Cities, Security

Suggested Readings

1. From Machine-to-Machine to the Internet of Things: Introduction to a New Age of
Intelligence by Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan Avesand,
Stamatis Karnouskos, David Boyle, 1st Edition, Academic Press, 2014.

2. Internet of Things (A Hands-on-Approach) by Vijay Madisetti and Arshdeep
Bahga, 1stEdition, VPT, 2014.

3. Rethinking the Internet of Things: A Scalable Approach to Connecting Everything by
Francis daCosta, 1st Edition, Apress Publications, 2013

4. Designing the Internet of Things , Adrian McEwen (Author), Hakim Cassimally

5. Internet of Things: Converging Technologies for Smart Environments and Integrated
Ecosystems by Dr. Ovidiu Vermesan, Dr. Peter Friess, River Publishers

6. Internet of Things (A Hands-on-Approach) , Vijay Madisetti , Arshdeep Bahga

7. Building the internet of things with ipv6 and mipv6, The Evolving World of M2M
Communications, Daniel Minoli John Wiley & Sons
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Paper Code:MCS-405
Paper Name : Project

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

1. Marks distribution for External Project report of 40 marks is as under
a. External Evaluation-

1. Project Dissertation 25 marks
1. Presentation 10 marks
1ii. External Viva Voce 5 marks
b. Internal Evaluation- Dissertation 10 Marks

Practical Training and Project Work:

1. Project Work may be done individually or in groups in case of bigger projects.
However if project is done in group each student must be given a responsibility for a
distinct module and care should be taken to monitor the individual student.

2. Project Work can be carried out in the college or outside with prior permission of
college.

3. The Student must submit a synopsis of the project report to the college for approval.
The Project Guide can accept the project or suggest modification for resubmission.
Only on acceptance of draft project report the student should make the final copies.

4. Project Report should be hand written.

Submission Copy:
The Student should submit spiral bound copy of the project report.
Format of the Project:

1. Paper:

The Report shall be typed on White Paper of A4 size.

2. Final Submission:

The Report to be submitted must be original.

3. Typing:

Font:- Times New Roman

Heading:- 16 pt., Bold

Subheading:- 14 pt, Bold

Content:- 12 pt.

Line Spacing:- 1.5 line.

Typing Side :-One Side

Font Color:- Black.
4. Margins:

The typing must be done in the following margin:

Left : 0.75”

Right: 0.75”

Top: 17
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Bottom: 1”
Left Gutter: 0.5”
5. Binding:
The report shall be Spiral Bound.
6. Title Cover:
The Title cover should contain the following details:
Top: Project Title in block capitals of 16pt.
Centre: Name of project developer’s and Guide name.
Bottom: Name of the university, Year of submission all in block capitals of 14pt
letters on separate lines with proper spacing and centering.
7. Blank sheets:
At the beginning and end of the report, two white blank papers should be provided,
one for the Purpose of Binding and other to be left blank.
8. Content:
I). Acknowledgement
IT). Institute/College/Organization certificate where the project is being developed.
III). Table of contents
IV). A brief overview of project
V). Profiles of problem assigned
VI). Study of Existing System
VII). System Requirement
VIII). Project plan
o Team Structure
o Development Schedule
o Programming language and Development Tools
IX). Requirement Specification
X). Design
o Detailed DFD’s and Structure Diagram
o Data structure, Database and File Specification

XI). Project Legacy

e Current Status of project
e Remaining Areas of concern
e Technical and Managerial Lessons Learnt
e Future Recommendations

o Nomenclature and Abbreviations.

o Bibliography

o Source Code
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5.

SCHEME OF EXAMINATION

ELIGIBILITY FOR ADMISSION

PGDCA from the MGS University and affiliated colleges under the jurisdiction of the
university shall be eligible for admission to the M.Sc.(CS) LE Course. (Relaxation to SC/ST
etc. as per State Government/University Admission Rules)

PASS CRITERIA

The examinee has to secure at least 36% marks to pass the examination and 25% marks in
each individual paper. Even if he/she will be failed in one paper/course, he/she will be
declared fail. She/he however should be allowed one more chance to take the examination as
Ex-student. In such a case, the marks of practical/ tutorials etc shall be carried forward for
the said purpose.

CLASSIFICATION OF SUCCESSFUL CANDIDATE

Division Total Marks

First Division 60% and above

Second Division Above 48% and below 60%
Pass Above 36% and below 48%
Fail Below 36%

INSTRUCTIONS TO PAPER SETTER

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of
syllabus). Section-C consists of 5 questions (1 question from each unit syllabus). The word
limit of part A, B and C are 50, 200 and 500 respectively

WORKLOAD

At least 3 classes for theory class and 3 classes for practical lab should be assigned per week
for each paper.

INSTRUCTIONS FOT PRACTICAL EXAMINATION

Marks Distribution for Practical Exam -

Each practical exam is to be conducted by two examiners one External and one Internal.
External examiner should be senior lecturer from jurisdiction of MGS University.
External examiner will prepare question paper of Practical Examination. Students have to
perform exercise on computer. Exercise must be written in answer books in proper
documentation. Marks distribution for Practical of 50 marks is as under

1) Three Exercise of 10 marks each 30 Marks
(Logic 04, Execution 03, Documentation 03)

i1) Viva-Voce 10 Marks

i11) Laboratory Exercise File 10 marks

Marks distribution for Project of 100 marks is as under

1) Project Dissertation and Presentation 75 marks
i1) External Viva Voce 25 marks



Teaching and Examination scheme

Paper Code Paper Name Lect/ Tuto/ Exam Max. Min. Passing
week week Hours Marks Marks
MCSLE-101 | Mathematics for 3 1 3 50 13
Computer Science (25%)
MCSLE-102 | Software Engineering 3 1 3 50 13
(25%)
MSCLE-103 | Data Structures 3 1 3 50 13
(25%)
MCSLE-104 | Java 3 1 3 50 13
(25%)
MCSLE-105 | Internet Programming 3 1 3 50 13
(25%)
MCSLE-106 | Project 3 1 3 100 25
(25%)
Total of Theory Papers 350 126
(36%
aggregate)
Practical Papers
PGDCA107 | DS & Java Lab 3 - 3 50 18
(25%)
PGDCA 108 | Internet Programming 3 - 3 50 18
Lab (25%)
Total of Practical Papers 100 36
(36% aggregate)
Grand Total (Theory 350 + Practical 100) 450 162

(36% aggregate)




Paper Code: MCSLE -101
Paper Name : Mathematics for Computer Science

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of
syllabus). Section-C consists of 5 questions (1 question from each unit syllabus). The word limit
of part A, B and C are 50, 200 and 500 respectively

Note: Non-Scientific Calculator is allowed to be used in examination.

Unit -1
Sets, different types of sets, set operations; Basic Counting Principles, Pigeonhole Principle
,Binomial Coefficients, Binomial Theorem, Permutations, Combinations

Unit - II
Matrices: addition, multiplication; Vectors: Position vector, addition, subtraction and products of
vectors.

Unit -111
Mathematical Induction; Logic: Propositions and logical operations, Conditional statements,
Tautologies and Contradictions, Logical Equivalence, quantifiers.

Unit - IV
Relations: Representation of Relations, Properties of relations, transitive closure; Ordered Sets:
poset, Properties, Hasse Diagram, Extremal elements of posets
Unit V
Functions: Types of Functions, Asymptotic notations; Co-ordinate Systems: representation of
points, straight lines, standard equation of circles.

Suggested Readings

1. Discrete Mathematics and its applications by K.H. Rosen, seventh edition

2.Discrete Mathematical Structures by Kolman, Busby and Ross, Sixth Edition, PHI.
3.Schaum'sOutline Of Theory and Problems of DiscreteMathematics, Third Edition. SEYMOUR
LIPSCHUTZ

4. NCERT Mathematics textbook for class XI and XII

5. Elements of Discrete Mathematics, TMH, C L Liu

6.Foundation Mathematics for Computer Science: A Visual Approach,John Vince, Springer

7. Calculus and Analytic Geometry, George B. Thomas and Ross L. Finney, Addison Wesley



Paper Code: MCSLE -102
Paper Name : Software Engineering

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of
syllabus). Section-C consists of 5 questions (1 question from each unit syllabus). The word limit
of part A, B and C are 50, 200 and 500 respectively

Note: Scientific Calculator is allowed to be used in the examination.

Unit [
Software Engineering: Software, Software Process, Process Characteristics, Software Process
Model- Linear Sequential Model, Prototyping Model, Spiral Model. Software Quality, McCall’s
Quality Factors. Software Requirement Analysis and Specification (SRS): Need,
Characteristics and Components.

Unit 1T
Cost Estimation: COCOMO Model, Designing Concepts: Design Principles, Module level
concepts- Cohesion and Coupling, Design notations and specifications, Verification, Metrics.

Unit IIT
Object Oriented Design: Concepts, Design Notation and Specification, Design methodology,
metrics. Debugging Process: Information Gathering, Fault Isolation, Fault Confirmation,
Documentation, Fixing fault isolation.

Unit IV
Testing: Testing Fundamental, Functional Testing (Black Box), Structural Testing (White Box),
Alpha And Beta Testing, Testing Object Oriented Programs, Testing Process: Comparison of
Different Testing, Level of Testing. Project management for special classes of software projects:
Using CASE tools, CBSE.

Unit-V

UML: An overview of UML- UML notations, UML Class diagrams- association, multiplicity,
generalization, aggregation, interfaces.

Suggested Readings

Software Engineering: A Practitioner's Approach by Roger S. Pressman(McGraw Hill)

. An Integrated Approach to Software Engineering By PankajJalote, (Narosa Publishing
House)

3. Object-Oriented SoftwareEngineering: Practical Software Development using UML and

Java By Timothy C. Lethbridge, Robert Laganiére (McGraw Hill)

N —



4. Object-Oriented Software EngineeringUsing UML, Patterns, and Java By Bernd
Bruegge& Allen H. Dutoit(Prentice Hall)



Paper Code: MCSLE -103
Paper Name : Data Structures

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of
syllabus). Section-C consists of 5 questions (1 question from each unit syllabus). The word limit
of part A, B and C are 50, 200 and 500 respectively

Unit I
Algorithm: Efficiency & Analysis Algorithm: Time and Space complexity of Algorithm.
Abstract Data Type: Linked List- Linear, Circular, Two Way List, Basic Operation on Linked
Lists, Application of Linked List.

Unit II
Stack : primitive operations, stack Application- Infix, postfix, prefix and Recursion Array and
Linked Representation of Stack. Queue: Primitive operation, Circular Queue, Priority Queue, D-
queue, Array and Linked Representation of Queue.

Unit III
Trees : Basic terminology, Binary Tree : Representation as Array and link List, Basic operation,
Tree Traversal : Inorder, Preorder, Postorder, Application of Binary Tree. B-tree, Height
Balance Tree (AVL Tree)

Unit IV
Graph : Basic Terminology, Directed, Undirected, Weighted, Representation of Graphs, Graph
Traversal : Depth First Traversal, Breadth First Search.

Unit V
String handling, String class, Templates, Searching and Sorting: Searching: Linear Search,
Binary Search. Sorting: Insertion Sort, Selection Sort, Quick Sort, Bubble Sort, Heap Sort, Shell
Sort, Merge sort, Radix Sort, Counting Sort, Bucket Sort.

Suggested Readings

Expert Data Strutcture with ‘C’ By R.B Patel (Khana Book Publishing Co.(P))

Data structure By Lipschutz (Tata McGraw Hill)

Data Structure By Yashvant Kanitkar (BPB)

An Introduction to Data Structures with Applications By Jean-Paul Tremblay, Paul
G.Sarerson (Tata McGraw Hill)

5. Data Structure Using C and C++ By Yedidyah Langsam, Moshe J.Augenstein, Arora M.
Tenenbaum (Prentice- Hall India)

el S



Paper Code: MCSLE -104
Paper Name : Java

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of
syllabus). Section-C consists of 5 questions (1 question from each unit syllabus). The word limit
of part A, B and C are 50, 200 and 500 respectively

Unit I
Introduction to java: evolution, features, comparison with C and C++; Java program structure;
tokens, keywords, constants, variables, data types, type casting, statements, Operators and
Expression; Conditional Statements and Loop Statements. Class: syntax, instance variable, class
variables, methods, constructors, overloading of constructors and methods

Unit II
Inheritance: types of inheritance, use of super, method overriding, final class, abstract class,
wrapper classes.Arrays, Strings and Vectors, Packages and Interfaces, visibility controls

Unit III
Errors and Exceptions: Types of errors, Exception classes, Exception handling in java, use of
try, catch, finally, throw and throws. Taking user input, Command line arguments

Unit IV

Multithreaded Programming: Creating Threads, Life cycle of thread, Thread priority, Thread
synchronization, Inter-thread communication, Implementing the Runable Interface

Unit V

Swings : Classes, Working With JFrame Windows, Working With Graphics, Working With
Colour, Adding And Removing Controls, Responding To Controls, Labels, Buttons, Checkbox,
Checkbox Group, Choice Control, Lists, Text Field, Text Area. Menus, Dialog Box, Handling
Events.

Suggested Readings

The Complete reference Java Ninth Edition By Herbert Schildt (Tata McGraw Hill)

Core Java Volume I--Fundamentals (9th Edition) by Cay S. Horstmann, Gary Cornell,

Prentice Hall

3. Java: A Beginner's Guide, Sixth Edition: A Beginner's Guide by Herbert Schildt,
McGraw-Hill Osborne Media

4. Programming in JAVA By E. Balagurusamy (TMH)

JAVA 2 programming Black Book By Steven Holzner et al. (Dreamtech Press)

6. Horstmann, Cay S. and Gary Cornell, “Core Java 2: Fundamentals Vol. 1”

N —
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Paper Code: MCSLE -105
Paper Name : Internet Programming

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of
syllabus). Section-C consists of 5 questions (1 question from each unit syllabus). The word limit
of part A, B and C are 50, 200 and 500 respectively

Unit I

Internet Basics: Evolution of Internet, Basic internet terms and applications. ISP, Anatomy of an e-
mail Message, basic of sending and receiving, E-mail Protocol; Mailing List- Subscribing,
Unsubscribing. Introduction to World Wide Web and its work, Web Browsers, Search Engine,
Downloading, Hyper Text Transfer Protocol (HTTP), URL, Web Servers, FTP, Web publishing-
Domain Name Registration, Space on Host Server for Web Site,Maintain and Updating.

Unit - 1I
HTML: Elements of HTML & Syntax, Comments, Headings, Paragraph, Span, Pre Tags,
Backgrounds, Formatting tags, Images, Hyperlinks, div tag, List Type and its Tags, Table
Layout, div, frame, Use of Forms in Web Pages.

Unit III
CSS:Introduction to Cascading Style Sheets, Types of Style Sheets (Inline, Internal and
External), using Id andClasses, CSS properties: Background Properties, Box Model Properties,
Margin, Padding, List Properties, Border Properties, Positioning Properties,

Unit - IV
Java Script: Introduction to Client Side Scripting, Introduction to Java Script, Comments,
Variables in JS, Global Variables, Data types, Operators in JS, Conditions Statements (If, If Else,
Switch), Java Script Loops (For Loop, While Loop, Do While Loop),

Unit V
JS Popup Boxes (Alert, Prompt, Confirm), JS Events, Onload, Onunload, Onsubmit, OnFocus,
Onchange Event, Onblur Event, Onmouseover, Onclick, Ondbclick Events, JS Arrays, Working
with Arrays, JS Objects, Window object, Document object, JS Functions, getElementByld,

innerHTML property, inner Text property, form validation, email validation.

Suggested Readings
Thomas A. Powell , “HTML: The Complete Reference”, Osborne/McGraw-Hill
. Deitel, Deitel and Nieto : Internet & WWW. How to program, 2" Edition, Pearson
Education Asia.

3. E Stephen Mack, Janan Platt : HTML 4.0 , No Experience Required, 1998, BPB
Publications.

4. "HTML Complete" by Sybex, BPB Publications, 2001.

Internet and Web Page Designing By V.K Jain (BPB)

6. Web Enabled Commercial Application Development Using HTML, DHTML , java
script, Perl CGI By Ivan Bayross (BPB)

N —
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Paper Code: MCSLE -106
Paper Name : Project

Scheme of Examination

Maximum Marks: 50
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of
syllabus). Section-C consists of 5 questions (1 question from each unit syllabus). The word limit

of part A, B and C are 50, 200 and 500 respectively

Practical Training and Project Work:

1.

(98]

4.

Project Work may be done individually or in groups in case of bigger projects(maximum
two). However if project is done in group each student must be given a responsibility for
a distinct module and care should be taken to monitor the individual student.

Project Work can be carried out in the college or outside with prior permission of college.
The Student must submit a synopsis of the project report to the college for approval. The
Project Guide can accept the project or suggest modification for resubmission. Only on
acceptance of draft project report the student should make the final copies.

Project report should be hand written

Submission Copy:

The Student should submit Spiral bound copy of the project report.

Format of the Project:
(a) Paper:

The Report shall be typed on White Paper of A4 size.

(b) Final Submission:

The Report to be submitted must be original.

(c) Typing:

Font:- Times New Roman
Heading:- 16 pt., Bold
Subheading:- 14 pt, Bold
Content:- 12 pt.

Line Spacing:- 1.5 line.
Typing Side :-One Side
Font Color:- Black.

(d) Margins:

The typing must be done in the following margin:
Left : 0.75”

Right: 0.75”

Top: 17

Bottom: 1”

Left Gutter: 0.5”

(e) Binding:

The report shall be Spiral Bound.

(f) Title Cover:

The Title cover should contain the following details:

Duration: 3 Hours
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Top: Project Title in block capitals of 16pt.
Centre: Name of project developer’s and Guide name.
Bottom: Name of the university, Year of submission all in block capitals of 14pt letters
on separate lines with proper spacing and centering.

(g) Blank sheets:
At the beginning and end of the report, two white blank papers should be provided, one
for the Purpose of Binding and other to be left blank.

(h) Content:

1.
).
).
V).
V).
VI).
VII).
VIID).

IX).
X).

XI).

XII).
XIII).
XIV).

Acknowledgement

Institute/College/Organization certificate where the project is being developed.

Table of contents

A brief overview of project

Profiles of problem assigned

Study of Existing System

System Requirement

Project plan

o Team Structure

o Development Schedule

o Programming language and Development Tools
Requirement Specification
Design

o Detailed DFD’s and Structure Diagram

o Data structure, Database and File Specification

Project Legacy

o Current Status of project

o Remaining Areas of concern

o Technical and Managerial Lessons Learnt
o Future Recommendations

Nomenclature and Abbreviations.
Bibliography

Source Code.
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Session 2020-21

SCHEME OF EXAMINATION

1. ELIGIBILITY FOR ADMISSION

Graduates of any statutory university shall be eligible for admission to the PGDCA Course.

(Eligibility Marks/ Relaxation to SC/ST etc. as per Government/University Rules)
2. PASS CRITERIA
The examinee has to secure at least 36% marks to pass the examination and 25% marks in
each individual paper. Even if he/she will be failed in one paper/course, he/she will be declared

fail. She/he however should be allowed one more chance to take the examination as Ex-student.

In such a case, the marks of practical/ tutorials etc shall be carried forward for the said purpose.

3. CLASSIFICATION OF SUCCESSFUL CANDIDATE

Division Total Marks

First Division 60% and above

Second Division Above 48% and below 60%
Pass Above 36% and below 48%
Fail Below 36%

4. INSTRUCTIONS TO PAPER SETTER

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from
each unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of
syllabus). Section-C consists of 5 questions (1 question from each unit syllabus).The word limit
of part A, B and C are 50, 200 and 500 respectively

5. WORKLOAD
At least 3 classes for theory class and 3 classes for practical lab should be assigned per week for
each paper.

6. INSTRUCTIONS FOT PRACTICAL EXAMINATION

Marks Distribution for Practical Exam -

Each practical exam is to be conducted by two examiners one External and one Internal.
External examiner should be senior lecturer from jurisdiction of MGS University. External
examiner will prepare question paper of Practical Examination. Students have to perform

exercise on computer. Exercise must be written in answer books in proper documentation.

Marks distribution for Practical of 50 marks is as under



i) Three Exercise of 10 marks each
(Logic 04, Execution 03, Documentation 03)
ii) Viva-Voce
iii) Laboratory Exercise File
Marks distribution for Project of 100 marks is as under
i) Project Dissertation and Presentation

ii) External Viva Voce

30 Marks

10 Marks

10 marks

75 marks

25 marks



Teaching and Examination scheme

Paper Paper Name(Theory) Lect/ | Tuto/ Exam Max. Min.
week week Hours | Marks Pass.
Marks
Theory Papers
PGDCA-101 Computer Organization 3 1 3 50 13
(25%)
PGDCA-102 Programming with C++ 3 1 3 50 13
(25%)
PGDCA-103 Database System 3 1 3 50 13
(25%)
PGDCA-104 Operating System 3 1 3 50 13
(25%)
PGDCA-105 Computer Networks 3 1 3 50 13
(25%)
Total of Theory Papers 250 90
(36%
aggregate

)

Paper Name (Practical)

PGDCA-106 Research Project/ Case 3 1 3 100 25
Study (25%)
PGDCA107 C++ Lab 3 3 50 13
(25%)
PGDCA 108 DBMS Lab 3 3 50 13
(25%)
Total of Practical Papers 200 72
(36%

aggregate

)




Grand Total (Theory 250 + Practical 200)

450

162

(36%
aggregate

)




Paper Code: PGDCA-101

Paper Name : Computer Organization

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.

Unit |

Components of a Computer: Processor, Memory, Input-Output Unit, Difference between
Organization and Architecture, Hardware Software Interaction. Number System: Concept of Bit and
Byte, types and conversion. Complements: 1’s complement, 2’s complement. Binary Arithmetic:

Addition, overflow, subtraction, multiplication (booth’s algorithm) and division algorithm.
Unit Il

Logic gates: Boolean Algebra, Map Simplification. Combinational circuits: Half Adder, Full Adder,
Decoders, Multiplexers. Sequential circuits: Flip Flops- SR, JK, D, T Flip-Flop.

Unit Ill

Input Output Organization:Peripheral devices, I/O Interface, Asynchronous Data Transfer, Modes of

Data Transfer, Direct Memory Access, 1/0 Processor.
Unit IV

Memory Organization:Types and capacity of Memory, Memory Hierarchy, Cache Memory, Virtual

Memory.
Unit V

Intel 8085 Microprocessor:Introduction, ALU, Timing and Control Unit, Register Set, Data and
Address Bus, Addressing modes, Complete Intel 8085 Instruction set, Instruction format, Opcode and

Operand, Word Size, Intel 8085 programs.

Suggested Readings
1. Computer System Architecture, By M. Morris Mano (Pearson, Prentice Hall)
2. Carter Nicholas, “Computer Architecture”, Schaun outline Sevies , Tata McGraw-Hill.

3. J.P. Hayes, “Computer Architecture & Organization”, Tata McGraw Hill



Digital Computer Fundamentals By Thomas C. Batree (McGraw Hill)

Microprocessor Architecture, Programming, and Application With the 8085 By Ramesh
Gaonkar (PENRAM)

Fundamentals of Microprocessor and Microcomputes By B.Ram (Danpat Rai Publications)



Paper Code: PGDCA-102

Paper Name : Programming with C++

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.

Unit |

Object Oriented System: Difference Between Procedural and Object Oriented Languages, Object
Oriented Paradigm, Inheritance, Polymorphism, Abstraction, Encapsulation, Benefits and Application
of Oops. Introduction to C++: Character Set, Token, Constants, Variables and Data Types,
Enumeration Types, Operators, Expressions, Operator Precedence and Associatively, Input, Output,

Conditional Statements, Scope of Variables, Type Conversion.
Unit Il

Iteration, Break, Continue, goto; Pointers: Introduction, implementation advantage and disadvantage.
Functions - Standard and User-Defined Function, Recursive Function, Passing By Value And

Reference, Function Overloading.
Unit I

Array: introduction, advantage, One, Two and Multidimensional, String Processing. Class:

Introduction to Class and Object, Declaring Members and Methods in a class, declaring objects.
Unit IV

Functions and objects, Inline Function, Friend Functions and Its Usage, Abstract Class, Function
Overriding. Constructor and Destructor- Needs and Its Usage, Types of Constructors, Destructor,
Static Data Members and Methods. Inheritance - Need of Inheritance, Types of Inheritance and its

implementation.
Unit vV

Operator Overloading: Need and Rules of Operator Overloading, Overloading Through Member
Function and Friend Function. Compile Time and Run Time Polymorphism- Virtual Function and

virtual class. Additional Features of C++11, C++14 and C++17.

Suggested Readings



o

Object Oriented Programming With C++ By E. Balagurusamy (Tata Mcgraw Hill)
C++ The Complete Reference By Herbert Sehildt (Tata Mcgraw Hill)

Object Oriented Programming With C++ By Schaum Series (Tata Mcgraw Hill)

C++11 for Programmers (Deitel Developer) by Paul J. Deitel (Author), Harvey M.
Deitel, Prentice Hall; 2nd edition

Professional C++ by Marc Gregoire, Nicholas A. Solter and Scott J.Kleper
(Goodreads Publications)

A Tour of C++ by Bjarne Stroustrup, 2018

C++17 in Detail by Barttomiej Filipek



Paper Code: PGDCA-103

Paper Name : Database Management

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.

Unit |

Introduction: Charecteristics of database approach, Advantages, Database system architecture,
Overview of different types of Data Models and data independence, Schemas and instances, Databse
languges and interfaces; E-R Model : Entities, Attributes,keys, Relationships, Roles, Dependencies,
E-R Diagram.

Unit Il

Introduction to Relational model, Constraints: Domain ,Key, Entity integrity, Referential integrity; Keys:
Primary, Super, Candidate, Foreign; Relational algebra: select, project, union, intersection, minus,

cross product, different types of join , division operations; aggregate functions and grouping.
Unit 1

SQL: Data Types, statements: select, insert, update,delete, create, alter, drop; views, SQL algebraic
operations, nested queries; Stored procedures: Advantages, Variables, creating and calling

procedures, if and case statements, loops, Cursors, Functions, Triggers.
Unit IV

Normalization: Definition, Functional dependencies and inference rules, 1NF, 2NF, 3NF and BCNF;
Transactions processing: Definition , desirable properties of transactions, serial and non-serial

schedules ,concept of serialazability , conflict-serializable schedules.
Unit V

Concurrency Control: Two-phase locking techniques, dealing with Deadlock and starvation, deadlock
prevention protocols, basic timestamp ordering algorithm; Overview of database recovery

techniques;concept of datawarehousing.

Suggested Readings

1. Fundamentals of Database Systems,Ramez A. Elmasri, Shamkant Navathe,5" Ed(Pearson)



2. Database System Concepts By Korth, Silberschatz, Sudarshan (Mcgraw Hill)

3. An Introduction to Database Systems By Bipin C. Desai (Galgotia Publication.)

4.SQL, PL/SQL Programming By lvan Bayross (BPB)

5. Commercial Application Development Using Oracle Developer 2000 By Ivan Bayross (BPB)

6. http://www.mysqltutorial.org/mysql-stored-procedure-tutorial.aspx



Paper Code: PGDCA-104

Paper Name : Operating System

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.

Unit |

Introduction to Operating System, layered Structure, Functions, Types; Process: Concept, Process

States, PCB; Threads, System calls; Process Scheduling: types of schedulers, context switch.
Unit I

CPU Scheduling, Pre-Emptive Scheduling, Scheduling Criteria- CPU Utilization, Throughput,
Turnaround Time, Waiting Time, Response Time; Scheduling Algorithms- FCFS, SJF, Priority
Scheduling, Round Robin Scheduling, MLQ Scheduling, MLQ With Feedback.

Unit Ill

Synchronization: Critical Section Problem, Requirements for a solution to the critical section problem;
Semaphores,simple solution to Readers-Writers Problem. Deadlock: Characterization, Prevention,

Avoidance, Banker’s Algorithm, Recovery from Deadlock.
Unit IV

Memory Management: Physical and virtual address space, Paging, Overview of Segmentation;Virtual
Memory Management: Concept,Page Replacement techniques- FIFO, LRU, Optimal. Linux: features

of Linux, steps of Installation, Shell and kernel, Directory structure.
Unit V

Linux: Users and groups,file permissions, commands- Is, cat, cd, pwd, chmod, mkdir, rm, rmdir, mv,
cp, man, apt, cal, uname, history etc. ; Installing packages; Shell scripts: writing and executing a shell

script,shell variables, read and expr, decision making (if else), for and while loops.

Suggested Readings

1. Operating System Principals By Abraham Silberschatz, Peter Baer Galvin (John Wiley And Sons

Inc.)

2. Operating System Concepts And Design By Milan Milen Kovic (Tata Mcgraw Hill)



3. Modern Operating System Andrew S. Tanenbaum, Herbert Bos

4. Linux in easy steps, Mike McGrath, in easy steps limited

5. Unix concepts and apllications , TMH, Sumitabha Das



Paper Code: PGDCA-105

Paper Name : Computer Networks

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours
Minimum Passing Marks: 13

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit syllabus). The word limit of part A, B and
C are 50, 200 and 500 respectively.

Unit - |

Data Communication and Networking: Overview, Network Types, LAN Technologies, Topologies,
Models- OSI Model, TCP/IP Stack, Security

Unit - I

Physical Layer: Introduction, Impariments,Performance, Digital Transmission, modes, digital to
digital, analog to digital, Analog Transmission, digital to analog, analog to analog, Transmission
media, Wireless Transmission, Switching techniques: Circuit Switching, Packet switching,

Message switching.
Unit - 1l

Data Link Layer: Introduction, Data Link Control: Line Discipline- Eng/Ack, Poll/Select, Flow Control
: Stop And Wait, Sliding Window, Error Control : ARQ, Stop and Wait ARQ, Sliding Window ARQ.

Unit - IV

Network Layer: Introduction, Network Addressing, Routing, Internetworking, Tunneling, Packet
Fragmentation, Network Layer Protocols, ARP, ICMP, IPv4, IPv6

Unit VvV

Transport Layer: Introduction, Function, End to end communication, Transmission Control Protocol,

User Datagram Protocol

Application Layer: Introduction, Client-Server Model, Application Protocols, Network Services

Suggested Readings
1. Data Communication and Networking By Forozan (Tata McGraw Hill)
2. Data Communication And Computer Networks By Dr. Madhulika Jain, Satish Jain (BPB)

3. William Stallings, “Data and Computer Communications”, Pearson Education, 2008.



4. Rajneesh Agrawal and Bharat Bhushan Tiwari, “Data Communication and Computer
Networks”, Vikas Publishing house Ltd. , 2005.

5. A. S. Tanenbaum, “Computer Networks”, Fourth Edition, Pearson Education.



Paper Code: PGDCA-106

Paper Name : Project

Scheme of Examination
Maximum Marks: 50 Duration: 3 Hours

Minimum Passing Marks: 13

Marks distribution for Project of 100 marks is as under-
i) Project Dissertation and Presentation 75 marks

ii) External Viva Voce 25 marks

Practical Training and Project Work:

1. Project Work may be done individually or in groups in case of bigger projects(maximum two).
However if project is done in group each student must be given a responsibility for a distinct
module and care should be taken to monitor the individual student.

2. Project Work can be carried out in the college or outside with prior permission of college.

3. The Student must submit a synopsis of the project report to the college for approval. The
Project Guide can accept the project or suggest modification for resubmission. Only on
acceptance of draft project report the student should make the final copies.

4. Project report should be hand written

Submission Copy:

The Student should submit Spiral bound copy of the project report.

Format of the Project:

(a) Paper:
The Report shall be typed on White Paper of A4 size.

(b) Final Submission:

The Report to be submitted must be original.

(c) Typing:
Font:- Times New Roman
Heading:- 16 pt., Bold
Subheading:- 14 pt, Bold
Content:- 12 pt.

Line Spacing:- 1.5 line.



Typing Side :-One Side

Font Color:- Black.

(d) Margins:
The typing must be done in the following margin:
Left: 0.75”
Right: 0.75”
Top: 1”
Bottom: 1”
Left Gutter: 0.5”

(e) Binding:
The report shall be Spiral Bound.

(f) Title Cover:
The Title cover should contain the following details:
Top: Project Title in block capitals of 16pt.
Centre: Name of project developer’s and Guide name.
Bottom: Name of the university, Year of submission all in block capitals of 14pt letters on

separate lines with proper spacing and centering.

(g) Blank sheets:
At the beginning and end of the report, two white blank papers should be provided, one for

the Purpose of Binding and other to be left blank.
(h) Content:
I). Acknowledgement
Il). Institute/College/Organization certificate where the project is being developed.
lll). Table of contents
IV). A brief overview of project
V). Profiles of problem assigned
VI). Study of Existing System
VIl). System Requirement
VIII). Project plan
o Team Structure
o Development Schedule
o Programming language and Development Tools
IX). Requirement Specification

X). Design



Xi).

XI).
Xiii).

XIV).

o Detailed DFD’s and Structure Diagram

o Data structure, Database and File Specification
Project Legacy

o Current Status of project

o Remaining Areas of concern

o Technical and Managerial Lessons Learnt

o Future Recommendations

Nomenclature and Abbreviations.

Bibliography

Source Code.



M.Sc. Computer Sc. (Cyber Security)
Session 2020-21
Examination 2021-22

ELIGIBILITY FOR ADMISSION

Graduates possessing 50% marks in any faculty of any statutory university who have studied
Computer Science/ Computer Application as a main or vocational subject for three years
shall be eligible for admission to the M.Sc. Cyber Security Course (Relaxation to SC/ST etc.
as per Prevailing Rules)

PASS CRITERIA

For passing in the examination, a candidate is required to obtain at least 25% in each paper
(Internal + External) and 36% marks in the total aggregate in theory and 36% marks in
practical separately (in each semester examination).

CLASSIFICATION OF SUCCESSFUL CANDIDATES
As per university norms

Scheme of Examination

1. English shall be the medium of instructions and examination.

2. Examinations shall be conducted at the end of course as per the Academic Calendar
notified by the Maharaja Ganga Singh University of Bikaner.
Instructions for Paper setters

3. The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3
questions from each unit of syllabus). Section-C will consist of 6 questions (2
questions from each unit of syllabus).

4. The word limit of part A, B and C are 50, 200 and 500 respectively

4.1 The duration of written examination for each paper shall be of three hours and

Practical examination shall be for 3 hours duration.

4.2 The minimum attendance required by a candidate will be as per university rules.

5. With regard to dissertation/project/training, the scheme of evaluation shall be as

follows:

5.1.1 The candidate has to submit a dissertation in a bound form in three copies at the
end of course which would be evaluated by an external examiner. Total marks for
dissertation shall be 50 (40 external + 10 internal marks).

5.1.2  The dissertation/case study/project/training/review will be evaluated at the end of
course by an external examiner.

5.1.3 Students are advised to complete dissertation/project/training (Review or
experimental) preferably in some outside research institute or industry or
otherwise in the University.

6. An educational tour may be organized for students within or outside the State under

the supervision of faculty members of the department. Traveling expenses of the
teacher/s will be borne by the university as per rules.
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Teaching and Examination scheme for
M.Sc. Cyber Security

Semester I
Paper Code Paper Name Exam Maximum Marks Minimum
Hours Internal External ?\ZSSIEg
Marks Marks arks
MCSEC 101 | Mathematical Foundations 3 10 40 13
for Cyber Security
MCSEC 102 | Cyber Crime, Cyber Laws 3 10 40 13
and [PR
MCSEC 103 | Computer Networks 3 10 40 13
MCSEC 104 | C++ and Data Structures 3 10 40 13
MCSEC 105 | Combined Practical 3 25 75 36
Grand Total(Theory+ Practical) 300
Teaching and Examination scheme for
M.Sc. Cyber Security
Semester 11
Paper Code Paper Name Exam Maximum Marks Minimum
Hours  [Tfternal | External passing
Marks
MCSEC 201 | Information Security and 3 10 40 13
Cryptography
MCSEC 202 | Ethical Hacking 3 10 40 13
MCSEC 203 | DBMS 3 10 40 13
MCSEC 204 | Python 3 10 40 13
MCSEC 205 | Combined Practical 3 25 75 36
Grand Total(Theory+ Practical) 300
Teaching and Examination scheme for
M.Sc. Cyber Security
Semester I11
Paper Code Paper Name Exam Maximum Marks Minimum
Hours passing
Internal External Marks
MCSEC 301 | Cyber Forensics, Audit 3 10 40 13
and Investigation
MCSEC 302 | Biometric Security 3 10 40 13
MCSEC 303 | Wireless LAN and 3 10 40 13
Mobile Computing

©Mabharaja Ganga Singh University, Bikaner
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MCSEC 304 | Operating Systems 3 10 40 13
MCSEC 305 | Combined Practical 3 25 75 36
Grand Total(Theory+ Practical) 300
Teaching and Examination scheme for
M.Sc. Cyber Security
Semester IV
Paper Code Paper Name Exam Maximum Marks Minimum
Hours Passing
Internal External Marks
MCSEC 401 | Malware Analysis 3 10 40 13
MCSEC 402 | Mobile and wireless 3 10 40 13
security
MCSEC 403 | Intrusion Detection and 3 10 40 13
Prevention Systems
MCSEC 404 | Project/Dissertation 3 10 40 13
MCSEC 405 | Combined Practical 3 25 75 36
Grand Total(Theory+ Practical) 300

©Mabharaja Ganga Singh University, Bikaner
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Note:

1.

6.

Instructions for Paper setters

The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from each
unit of syllabus).

Each practical exam is to be conducted by two examiners one External and one Internal.
External examiner should be senior lecturer from jurisdiction of other universities. Marks
distribution for Practical of 40 marks is as under

a) Practical Examination exercise of 3 questions 30 marks
b) Viva-Voce 5 marks
c¢) Laboratory Exercise File 5 marks

Marks distribution for Project of 40 marks is as under
a. External Evaluation-

i. Project Dissertation 30 marks
i1. Presentation 5 marks
1ii. External Viva Voce 5 marks
b. Internal Evaluation- Dissertation 10 marks

The student has to complete two months career oriented summer training from any
firm/organization. If the student does not get a chance to go for training, he/she can
choose a research topic and can complete dissertation under the supervision of any of the
faculty in his college.
The student who has opted training, has to provide a signed certificate from the firm/
organization authority stating that the student has spent two months as a trainee in his
organization/firm. The student who has opted for dissertation, has to submit his/her
dissertation report with a certificate from his supervisor.

In both the cases a student has to present his work in front of all the faculty members

and fellow students at the starting of the next session.

7. At least 3 hours for lectures and one hour for tutorial should be allotted per week for
each theory paper.
8. A slot of at least 2 hours per week should be allotted for each practical paper.
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Duration: 3 Hours Maximum Marks: 50
Minimum Passing Marks: 13

MCSEC-101 Mathematical Foundations for Cyber Security

Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from each unit of syllabus). Section-C will consist of 6 questions (2 questions from
each unit of syllabus).
Note: Scientific Calculator may be allowed in the examination.

Unit I
Overview of Sets, Basics of counting, Permutations and Combinations, Relations-
equivalence and partial orders. Concept of time complexity and asymptotic notations . Graph
Theory: Euler graphs, Hamiltonian paths and circuits, planar graphs, rooted and binary trees,
cut sets, graph colorings and applications, chromatic number, chromatic partitioning and
polynomial, matching.

Unit II
Analytic Number Theory: Prime numbers, Euclid’s lemma, Euclidean algorithm, basic
properties of congruences, residue classes and complete residue systems, Euler-Fermat
theorem, Lagrange’s theorem and its applications, Chinese remainder theorem, primitive
roots. Algebra: groups, cyclic groups, rings, fields, finite fields, lattices and their applications
to cryptography.

Unit I1T

Linear Algebra: vector spaces and subspaces, linear independence, basis and dimensions,
linear transformations and applications. Probability theory: basics, conditional probability,
Bayes theorem, random variables — discrete and continuous, normal probability distribution,
central limit theorem, stochastic process, Markov chain. Coding Theory: equivalence of
codes, linear codes. Overview of Pseudorandom Number Generation.

Suggested Readings:

1. Discrete Mathematics and its applications by K. H. Rosen, seventh edition, TMH
2. Ivan Niven, Herbert S. Zuckerman, and Hugh L. Montgomery, ‘An introduction to the
theory of numbers’, John Wiley and Sons 2004.

Douglas Stinson, ‘Cryptography — Theory and Practice’, CRC Press, 2006.
Sheldon M Ross, “Introduction to Probability Models”, Academic Press, 2003.
H. Anton, “Elementary Linear Algebra”, John Wiley & Sons, 2010.

C.L. Liu, ‘Elements of Discrete mathematics’, McGraw Hill, 2008.

Fraleigh J. B., ‘A first course in abstract algebra’, Narosa, 1990.

Joseph A. Gallian, “’Contemporary Abstract Algebra’, Narosa, 1998.

D.S. Malik, J. Mordeson, M.K.Sen, Fundamentals of abstract

algebra, TataMcGrawHill

LRI N bW

Duration: 3 Hours Maximum Marks: 50
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Minimum Passing Marks: 13
MCSEC-102 Cyber Crime, Cyber Laws and IPR
Instructions for Paper setters
The question paper contains 3 sections. Section-A consists of 10 questions (at least 3
questions from each unit of syllabus). Section-B will consist of 9 questions (3 questions
from 