Atal Bihari Vajpayee Vishwavidyalaya, Bilaspur (C.G.)

M. Sc. (Computer Science])

(w.e.f. 2023-2024)

Program Code: MSCITR104

PROGRAMME OUTCOMES (POs):

Afier the completion of the program students will be able to:

PO-1: Understand use of ladvanced computing techniques and tools.

PO-2: Understand and apply programming knowledge (o solve complex problems not just by using
technology, but also to contribute in creation of new & emerging technologies which meet the desired needs
of industry and society.

PO-3: Understand the impact of technology & its applications and provide solutions to the end user in a
cost effective and efficient manner.

PO-4: To adapt existing design patierns, techniques, algorithms, dala structures, ele. to solve real world
problems.

PO-5: Understand the impact of [T related solutions in socioeconomic context.

P(-6: Build a strong foundation for research in future & emerging technological trends.

PO-7: Emphasize on life-long learning considering the ever changing technological environment.

PO-8: To develop, a real world application.

PO-9: Understand advanced emerging techniques and to apply there in read world application.

PO-10: Carry on rescarch based project and to develop commercial projects.

(As approved by AC and EC meetings held on 16.08.2023 and 18.04.2023 respectively)
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Scheme of MLSe¢. (Computer Science) under Semester System
Program Code: MSCCSRI04

Semester | COW A Credit | Total e
HMEEE | Code e b credit [ | o Total |
— — L |T|F & : Max | Min |
CETI01 | Computer System Architecture 3 |1 |=] # &0 20 100 36
CSTI0Z ::”“C""'”“‘"“"““mc"mp' wer 13 li -1 4 |80 | 20 | w0 | 36
I I:twnﬂ_t__ L
CST103 f:“‘:“ﬂ““‘“’d““m“ﬁ"‘”“ 3o |-] 4 fso| 20 | 100 |36
First  [CSTI04 |Operating Systems T 1]-] 4 |80 | 20 | 100 | 36
CSPI0T [Lab |- Programming in Java - 1-j2] 2 100 6
Lab 2: Operating Systems (Unix, Linux
CSPI0E & Android) - 1= 12 2 - - 100 36
Subiotal 112 14 |4 20 - - | 600 =
G [ St D s alv -] & |so| 20 |10 |36
CST202 | Duta Structure 31 |- 4 |80 |20 | 100 |36
CST203 |Software Engineering aln |- 4 BO | 20 100 | 36
CST204 |Eleetive-1: Computer Graphics |
Elective-T: Introduction to Biock chain
Second C81205 Technology 13 QL |- 4 R 0 100 36
Ella:nve—! Cryprography and Nerwork
CSTZ'HG Blcasity
Lab 3: Relational Database
CSFiﬂl Management System = — 2 - - L1} : 3
CSP202 |Lab 4: Data Structure - 1- 2 B - 100 | 36
Subtotal 12 [4 (4] 20 - = 600

Note: Students have to opt ane paper from the pool of Elective-I of 2 Semesier, one paper from the pool of
Elective-Il of 3 Semester and ane paper from the pool of Eleciive-ITT of #* Semester.

Abbreviations used:

ESE: End Semaester Exan
TA: Intermal Asseszment

A
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) Part A: Introduction o

Program: M.Sc. (C.8.) | Semester: First | Year: 1 | w.e.f.: 2023-2024
L Course Code CST-101
7 — i = ;

Course Title Computer System Architecture

Course T]r;:'v:’; Theory |
4. | Pre-requisite

(il any) No

5. Course Leaming. [At the end of this course, the students will be able to:

| Outcomes (CLO) o Provide with a deep understanding of the fundamental
principles and concepts behind the design and organization of
digital computer.

s Understand the fundamental concepts of digital computer
organization and architecture, ,

¢ Develop a basic understanding of the building blocks of a |
digital computer system.

« Enable understanding of how these building blocks are
organized together (o architect a digital computer system.

s Enable understanding of how various functional anits of a
digital computer system interacts to mect the processing
requirements of the user.

6, | Credit Value . Theory: 4

7. | Total Marks Internal Marks: 20 Min Passing Marks:36 |

External Marks: 80 I

B o == Part B: Conteni of the (‘,_l:_l_l_lrse
il Topics Total
Hours i

Digital Logic Circuit: Digital Computers, Logic Gates, Boolean
Algebra, Map Simplification, Combinational Circuits:Adder, Binary!
A dder-Subtractor. Decoders, Multiplexers,Sequential Circuits: 12
L Flip Flops, Registers, Shift Registers, Binary Counters.
Data Representation: Data Types, Complements, Fixed Poing
Representation, Floating Point Representation, Binary Codes.
Register Transfer and Micro-operations: Regisier Transfer
[anguage, register transfer, Bus and Memory Transfer; Arithmetic
1L Micro-operations, Logic Micro-operations, Shifi Micro-operations,
Arithimetic Logic Shift Unit. |
Basic Computer Organization: Instruction codesStored Program
rganization, Computer Registers — Commeon Bus System; Computer
Instructions — Instruction Set Completeness; Instruction Cycle — Fetch
and Decode, Determine the Type of Instruction, Register-Reference
nstructions; Memory Reference Instructions; Input-Output  and
Interrupt.
rogramming the Basic Computer: Machine Language, Assembly
Language, Introduction to Assembler, Program Loops, Programming
1L rithmetic and Logic Operations
Micro programmed Ceontrol: Control Memory, Address Sequencing — 12
Conditional Branching, Mapping of Instructions, Subroutines, Micro
ogram Example — Computer Configuration, Microinstruction Format,
{ E}inh_ql;_q Microinstructions, Feich Routine, Symbolic Micro program,

12
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' Lﬂinmy Micro program, Design of Control Unit — Micro pmgmnfl
equencer
entral Prm:essmg Unit: Introduction, General I{eglﬁter Organization,
IV. tack Organization, Evaluation of Arithmetic Expressions, Instruction,
Il"nrmats — Three-, Two-, One- and Zero-Address Instructions,
Addressing Modes, Data Transfer and Manipulation, Program Caontrol,
Program Interrupt, Types of Interrupt, RISC & CISC Characteristics, 12
Overlap Register Window
Pipeline and Vector Processing: Parallel Processing, Pipelining,
Arithmetic Pipeline, Instruction Pipeline, RISC Pipeline, Vector
Processing, Array Processors - .
Input-Output Organization: Peripheral Devices, Input-Outpul
Interface, Modes of Transfer — Programmed VO, Interrupt-Driven VO
Y. Priority Interrupt, [drect Memory Access (DMA), Input-Dutpu%
Processor (10P), Serial Commumication i 12
Memory Organization: Memory Hierarchy, Main Memory, |
Auxiliary Memory, Associative Memory, Cache Memory, Virtual
| Memory, Memory Management Hardware

Pari C - Learning Resource

Text Books, Reference Books, F-Resources -

Text Books:

a 1. Computer System Architecture, by M. Morris Mano, Third Edition. 2007. Low Price Edition,
1’ Pearson Education

| 2. Computer Architecture and Organization, by John P. Hayes. Third Edition. 2017. MeGraw Hill
Publication.

1, Computer Organization and Architecture: Designing for Performance, by William Stallings. E
Tenth Edition, 2016, Pearson Education India,

Reference Books:
l. "Computer Organization and Design” by David A. Parterson and Joln L. Hennessy
2. Structured Uomputer Organization, A. S. Tanenbawn, Pearson Education.
3. Fundsmentals of Computer Organization, P. Dandamudi , Springer.
4,

Compiter Architecture & Parallel processing - K Hwang 7 Briges. (MGH).

E-Resources:

I. Computer system archifecture

https:/epgp.inflibnet. ac.in/Home/ViewSubject?catid=fBY ckQKIvP3a/8VdILOBIQ—
2. Computer architecture

hiips: fonlinecourses nplelac in/noc20_ecs25/preview
3. Computer Architecture free course coursera link

https.//www.coursera.org/learm/comparch {
4. Unacademy Computer Architecture Course link

hitps:fwwaw youtube. comiwatch v zMkye9iaWB4 & list=PLGY%Cp4duE-s3WavFW Inl-
ThHHWNCEs2Rdl

Spe—
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. Dr. LS. Hota -Chairman ’9/‘/[/
Prof, and Head, Department of Computer Science and |
Application :
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2. Dr. Amit Kumar Saxena - Member
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3. Mr, Anil Rathore = Member
Asst, Profl., Dept, of Computer Science
K.N. College, Korba (C.G.)

4, Dr. Tarun Dhar Diwan - Member

Asst. Prof., Dept. of [T

Govl. ER.R. PG Science College, Bilaspur (C.G.} M
5. Mr. Kaushal Banjare -Member

Asst. Prof., Dept. of Computer Application E
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(CG.) |

. Dr. Rashmi Gupta -Member i
Asst.  Prof. Department of Computer Science and '
Application
Atal Bihari Vajpavee Vishwavidyalaya, Bilaspur (C.G.)

7. Mr. Vivek Tiwari _ - Member (—;ﬁr"“'
Asst. Prof, Depl. of Computer Application

Govt. ER.R. PG Science College, Bilaspur (C.Gi.)

8. Mrs. Gargee Shukla -Member /ﬁ——
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Q. Dr. Manu Sood - Member
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Program: M.Sc. (C.S.) | Semester: First | Year: ] _]—w.e.f::_llﬂ}llﬂd ]
LT Course Code - CST-102
& Course Title Data Communication and Networking
3.1 Course Type "~ Theory
4, | Pre-requisite )
(if any) Ha

5.| Course Learning. [Al the end of this ugurm:_, the students will be able to:

Outcomes (CLO) = Understand the basic computer network technology

« In depth understanding of principals, protecols, technologies of
computer network.

s Understand and explain the data communicalion system and 1ts
Components.

o Identify the different types of network topologies and protocols.

» Lnderstand the layers of the OSI model and TCP/IP.
Exposc wircless and wired LANSs.

6. Credit Value | Theory: 4

7.1 Total Marks Internal Marks: 20 Min Passing Marks:36
[ External Marks: 80

) N Part B: Content of the Cﬁq;n
Unit ) Topies Total Hours

Overview of Data Communication and Networking: Data
' Communications: components, data representation, direetion of data
i flow (simplex, half duplex, full duplex; Networks: distnbuted
I processing, network criteria, physical structure (type of cormection,
iopology), categories of network (LAN, MAN, WAN), Protocol and I2
lstandards; Reference Models: OSI & TCP/IP reference model
comparative study.
Physical layer: Analog and Digital Transmission: Transmission
Impairments, Data Rates Limits, Digital to Digital Conversion,
1. Digital to Analog conversion, Analog To Digital Conversion:
Modulation, Transmission Modes, Parallel, Senals Asynchronous
and Synchronous communication; Constellation Diagram, Analog 12
to Analog conversion, Bandwidth Utilization,  Transmission
Media: Multiplexing: FDM, WDM AND TDM, Guided Media:
Twisted Pair, Coaxial and Fiber Optic, Unguided Media : Wircless
. Radio Waves, Microwaves and Infrared.

Data Link Layer: Flow control: Protocols: Stop & wail ARQ. Go-
Back-N ARQ, Selective repeat ARQ, HHDLC; Medium Access Sub-
I layer: Point to point protocol, LCP, NCP, FDDI, ioken bus, token
ring; Multiple Access Protocols: Pure ALOHA, Slotted ALOHA,
CSMA, CSMA/CD, FDMA, TDMA,CDMA; Traditional Ethemel.
Fast Ethernet. .

Network Layer: Networking andlntermetworking Devices:
Iv. Repeaters,Hubs, Bridges, Switches,Router, Gateway; Addressing:
Internet address, classful address, subnetting, classless address; 12
Routing: Technigues, static vs dynamic routing, and routing table
for classful address; Routing Algorithms: Shortest path algorithm,

12
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_i:i'du:ﬂ_i'ﬁg- distance vector routing , link stawe routing; Protocols:
ARP, RARP, IP, ICMP, IPV6; Unicast and multicast touting
protocols;

I'ransport Layer and Application Layer: UDP, TCP:
Congestion control algerithm: Leaky bucket algorithm, Token
V. bucket algorithm, choke packets; Quality of service: lechnigues to
improve Qos; DNS,SMTP, SNMPFTP, HTTP, World Wide Web 12
(WWW), Domain Name System (DNS), Telnet, Firewalls; Modem
Topies: Wireless LAN: TEEE 802.11;Introduction to Bluctooth,
VLAN's, Cellular telephony & Salellite network.

~ Par C - Learning Resource
Text Books, Reference Books, E-Resources

Text Books:
1. Data Communications and Networking, B, A. Forouzan, TMH, (Latest Edition)
2. Computer Melworks, A. S. Tanenbaum, 4™ Edition. Pearson Education/PHI

Reference Books:

Pearson Edueation.

1
1

2. Communication Metworks, Walrand, TMII (Latest Edition)
3. Data and Computer Communication, W. Stallings, 5™ Edition, PHIPearson Education

E-Resources:

1. NPTEL URL link for Data Communication:
https://nptel.ac.in/courses/ |06 105082
2. Introduction to Data Communication From SWAY AM/MNFPTEL
https://www.youtube.com/watch?v=swtll_okidQc&list=PLUtfVcb-ignddGl-
CnINTEdILR3hR VgeN &index=1
3. Layered Architecture
hitps:/www.youtube.comywatch?v—xHO6LjSHeoO&list=PLUHVch-ign8dG 1-
CnINTEAILRIhRVgeN&index=2
4. Data and Signal
https:/fwww youtube.com/watch?v=6ZGV77gUccE&list=PLUIfVeb-ignBdG1-
Cr?NTEAILR3hRV geN&index=3
5. Guided Transmission Media
hitps://www.youtube.com/watch?v=yTvIEAIsWXA&list=PLUt{Vch-ign8dG1-
Cn7NTEAILR3hR VgcN&index=5
6. Unguided Transmission Media
hitps://www.youtube . com/watch? v=hEKq L1 Y1VxdQ&list=PLUUVcb-ign8dG1-
Con7NTEdILR3hR VgeN&index=6
7. E-PG Pathshala Link
hitps://epgp.inflibnet.ac. in/Home/ViewSubject 2eatid=1LkSuZ7SatkoxhsElm | YiOQ—

I. Computer Networking — A top down approach leaturing the internel, Kurose and Rose,

B
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e Pari A: Introduction |
Program: M.Sc. ((C.S.) { Semester: First l Year: | | w.ef: 2023-2024 1
L | Course Code CST-103 !
b Course Title Object Oriented Programming with Java '
| Course Type Theory
H'_ {?;":-nt:;twﬁilﬂ | Knowledge of C/C++ )
5. | Course Learning. [At the end of this course, the students will be able to:
Outcomes (CLO) » Develop programming skill and learn how to implement new
Platform Independent software.
» Develop new Packages which help them to develop new |
application software and Utility Software. |
» Develop new Online Software and Internet Games with the
help of Applet and AW'T Packages.
o Learn about TCP/IP Client and Server Sockets which helps
them to develop Networking Software
o Familiar about Applet, Thread and Servlet Life Cycle which
helps them to develop value added services for Internet Users.
Learn about new Integrated Development Environment and
5B new Web servers.
b. | Credit Value Theory: 4
1. | Total Marks Internal Marks: 20 Min Passing Marks:36
| External Marks: 8i) )
I'art B: Conient of the Course ]
Unit ' ‘Topics Total Hours
Overview of JAVA: The genesis of java, History of java, Java
Virtual Machine (JVM), Java development kit {JDK), Source Files,
Jar Files, Compiling and Running of Files, Byte Code, Platform
I. Independency, Data types, Literals, Variables, Conslants, Array and 12
it's types, Operators, Conditional and looping statements, various
packages, Introduction of class, objects and methods, nested and
inmer class, string handling, constructor, writing simple JAVA
- program. - {
Inheritance, Packages and interface- Cunr.:u.,pl of super and sub |
class, types of inheritance, access specifiers, Method Overriding, ;
1L Abstract Class, Constructor in Multilevel Inheritance, using final |
with Inheritance. Package: Defining packapge, Rules for creating a 12 {

new Package, CLASSPATH, Access protection, Importing Package
JAnterface: Defining and Implementing Interface, extending
interface, nested interface, importance of interface in Java.
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Exception Handling and Multithreading: Using try and catch,
multiple catch classes, Nested try statements, throw, throws and
I1l. finally, Built in Exception, Uncaught Exception, Creating own
Exception class. Java Thread Model: Main thread, Creating own |
Thread, Life cycle of thread, Thread priorities, Synchronization,
Interthread Communication, Suspending, Resuming and Stopping
thread.

%]

Java Packages: /O classes: Byte Stream and Character Stream,
V. Predefined Stream, reading console input, writing console output.
Applet: Applet Life Cycle, Creating an applet, Using image and
sound in applet. Lang: Various classes, Importance class
Definition, Util: Framework, Event Model, Scanner Class AWT: 12
Exploring AWT. Event handling — The delegation-event model,
Event classes, Source of event, Event listener interfaces handling
mouse and keyboard event ,Adapter class Networking: classes
and interface Soclket, TCP/IP Client Sockel and Server Socket, Inet
address, URL Connection.

Server site progpramming and database connectivity: Serviet

Overview of Servlet, Life cycle of servlet, JAVA serviet
V. architecture , Generic servlet and http servlet ,The servlet interlace,
Request and response Integrated Development Environment: 12
Eclipse IDE, Netbeans IDE, MyEclipse IDE Web Servers:
Apache Tomcat Web Server. JBoss Server Database Connectivity:
IDBC APL, Basic Connectivity with Oracle and SQL Server.

Part C - Learning Resource
Text _1_3-.;1::_-]_{5_, R;li:mu-:c Books, E-Resources

Text Books:
1. The complete reference, Naughton P and Schildt 11, Osbome | McGraw-Hill, Berkeley

Publication.
2. Java Programming, By E.Balgurusamy, McGraw-Hill Publication.
Reference Books:

1. An lntroduction to JAVA programming, James K. Levenick Firewall Media |
publication,

2. Core JAVA for beginners, Rashmi KantaDas Vikas Fublication.

3. Java beginners Guide, Herbert Schildt, MceGraw-Hill Publication.

E-Resources:

1. SWAYAM URL link for Java
:hitps:/fonlineco in/ai I

2. SWAYAM URL link for Java :https:/fonlinecourses nptel.ac.in/noc19_cs84/preview

3. SWAYAM URL link for Java :hitps://www.dgindia com/iil-bombay-offers-lree-online-

course-java-swayam-plat form/
4. SWAYAM URL link for Java :hups:/www.clusscentral.com/course/swayam-

programming-in-java-12930

5. Coursera URL Link for Java @ 2w WL COUrSera. o
6. Udemy URL Link for Java: suif" :om/course/java-developiment-
beginners-learnit/ B - _
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Part A: In Introduction

Program: M.Sc. (C.8) | Semester: First _! Year: | t wee.l: 2023-2024
L] Course Code CST-104
z Course Title Operating Systems
Cnu‘_rscTypaa Theory ]
. | Pre-requisite N
(ifany) ¢ _
5. | Course Learning. |At the end of this course, the students will be able to:
Outcomes (CLO) e Describe the importance of computer system resources and the
role of operating system in their management policies and
algorithms.

e Understand various functions, structures and history of
operaling systems and should be able to specify objectives of
modern operating systems and describe how operating systems
have evolved over time.

s Understanding of design issues associated with operating |
syslems.

¢ Understand various process management concepts including
scheduling, synchronization, and deadlocks.

Have a basic knowledge about multithreading.

» Understand concepts of memory management including virtual
MEImory.

e Have sound knowledge of various types of operating systems |
including Unix and Android. |

« Describe the functions of a contemporary operating system
with respecl to convenience, efficiency, and the ability to

) ) evolve. =

b. | Credil Value Theory :4

7. | Total Marks Internal Marks: 20 Min Passing Marks:36

External Marks: 80

_ ~ Part B: Conient of the Course |
nit Topics Total Hours

Introduction to Operating System: What is Operating System?
History and Evolution of OS, Basic OS5 functions, Resource
Ahstraction, Types of Operating Systems- Multiprogramming (2
L Syslems, Batch Operating Systems, Time Sharing Syslems:
Operating Systems for Personal Computers, Workstations and
‘Hand-held Devices, Process Control and Real time Systems.
Operating System Organization and Process Characterization:
Processor and User Modes, Kemnels, System Calls and System
IL Programs, System View of the Process and Resources, Process 12
Abstraction, Process Hierarchy, Threads, Threading Issues, Thread
Libraries; Process Scheduling, Non-Preemptive and Preemplive
Scheduling Algorithms.

/



aree e g fAvafdene™, ffamagR ®.1)

@it Sfers arm & W, Rerage—sage a, @, Reragy (@01) 4es000
Website ;www, bilaspuruniversity. ag.in

Inter Process Communication and Synchronization: Concurrent
and Dependent Processes, Critical Section, Semaphores, Methods

1L for Inler-process Communication; Process Synchronization,
Classical Process Synchronization Problems: Producer-Consumer
problem, Reader-Writer problem. 12

Deadlock: Deadlock, Deadlock Characterization, Necessary and
Sufficient Conditions for Deadlock, Deadlock Handling
, Approaches: Deadlock Prevention, Deadlock Avoidance and
| Deadlock Detection and Recovery.

Memory Management: Physical and Virmal Address Space;
Iv. Memory Allocation Strategics— Fixed and Vamable Partitons, |
Paging, Segmentation, Virtual Memory: Demand Paging, Page 12
Replacement, Page replacement Algorithms, Performance of
Demand Paging, Allocation of Frames, Thrashing,
Introduction to Android Operating System: Introduction to
Android Operating System, Android Development Framework,

V. Android Application Architecture, Android Process Mapagement | 12
and File System, Small Application Development using Android
Development Framework.

Part C - Learning Resource
Text Books, Reference Books, E-Resources

Text Books:

I. A Silberschatz, P.B. Galvin, G. Gagne, Operating Systems Concepts, 8th Edition, John
Wiley Publications 2008.

2. W. Stallings, Operating Systems, Internals & Design Principles 2008 5th Edition,
Prentice Hall of India.

Reference Books:

1, A.S. Tanenbaum, Modern Operating Systems, 3rd Edition, Pearson Eduecation 2007,

2. G. Nutt, Operating Systems: A Modem Perspective, 2nd Edition Pearson Education
1997,

3, M. Milenkovic, Operating Systems- Concepts and design, Tata McGraw Hill 1992.

E-HResources:

1. SWAYAM/NPTEL - 1IITD
hitps://youtube.com/playlist?lisi=PLsylUObWSM3ICA GTE0OdubyHOF# KA1 CelF B

2. NPTEL - IIT Madras
https://youtube.com/playlist?list=PL3-wYxbtdyCjpcilUDz-TgD_ainZ2K3MUZ

3. Coursera: Introduction: hitps://www.coursera.org/specializations/codio-introduction-
operating-systems?

4. Memory Management:
https://www.coursera.org/learn/codio-intro-lo-operating-systems-2-memory-
management?specialization—codio-introduction-operating-systems

2l
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Part A: Introduction

Program: M.Sc. (C.S) [ Semester: First | Year: 1 [ w.e£:2023-2024
.| Course Code CSP10]
2 o R
Course Title LAB I: Programming in Java
3. E‘ou_r;:-:-Type Practical
4. | Pre-requisite - S i ] ; |
(ifany) I'ieoretical ?mnwh.dgf; of C/C++ _ :
5. | Course Learning. A1 the end of this course, the students will be able to: '
Outcomes (CLO) e Develop application using java based technologics.
= Demeonstrate the principles of object-oriented programming,.
» Understand multi-threading and event handling mechanisin,
»  Express different Decision-Making statements and Functions.
e Understand the concept of JDBC,
s Develop websile using JSP and Servelel
6. | Credit Value 2 . N
7. | Total Marks External Marks: 100 | Min Passing Marks:36

Part B: Content of the Course
Total Hours: 6{).

Tentative | Note: This is tentative list; the teachers concern can add more program as per
Practical | requircment.
List

I, Creale a java program Lo implement stack and queue concept.

2. Write a java package to show dynamic polymorphism and interfaces.

3. Wrie a java program to show multithreaded producer and consumer
application.

4, Create a customized exception and also make use of all the 5 exception
keywords.

5. Convert the content of a given file into the uppercase content of the samc

file.

Develop an analog clock using applel.

Develop a seientific caleulator using swings.

Create an cditor like MS-word using swings.

Create a serviet that uses Cookies to store the number of times a user has

visited your servlet.

10, Create a simple java bean having bound and constrained properiics.

11, Write a java program to create an abstract class named shape that contains
two integers and an empty method named print Area () Provide three classes
named Rectangle. Triangle and Circle such thal each oune of the classes
extends the class shape. Each one of the class comtains only the method

Logm o o

et
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print Area () that pnm the area of the given shape.

12. Write a Java program that implements a multithreaded program that has
three threads. First thread generates a random integer every | second and if |
the value is even, the second thread computes the square of the number and
prints, If the value is odd the third thread will prini the value of the cube of
the number.

13, Write a java program which creates a list containing ice cream [lavours. On
selection of any flavour price should be displayed in a text field.

14. Write a JDBC program to create a table product (id number, mame varchar,
Price varchar). And insert a record in the table.

15. Write a program to execute a select guery using JIDBC.

16. Write a program Lo execute an Update query using JDBC.

17. Write a server program to retumn the square root of a number to the elient
using Socket.

18, Write @ server program (o return Date and time to clients using socket
progranmming.

19. Write a JSP program for basic arithmetic functions.

20, Write a advance java program Lo implement registration of student by using
JSP.

21, Wrile a program to design a web page for login form and connect to the

| database while using JSP and JDBC.,

=g Part C - Learning Resource
" Text Books, Reference Rooks, E-Resources

Text Books:
1. The complete reference, Naughton P and Schildt H., Osbome , McGraw-Hill, Berkeley
Publication, H

2. Java Programming, By E.Balgurusamy, MeGraw-Hill Publication.

Reference Books:

1. An Introduction to JAVA programming, James R. Levenick Firewall Media
publication.

2. Core JAVA for beginners, Rashmi KantaDas ,Vikas Publication.

3. Java beginners Guide, Herbert Schildt, MeGraw-TTill Publication.

E-Resources:
. SWAYAM URL link for Java
-https://onlinecourses swayam2 ac.in/aic20_spl3/preview

{2, SWAYAM URL link for Java :hitps: {fgﬂmemurses nntelucmfnﬂclg csld/preview
3. SWAYAM URL link for Java : i mbay-ofers-freg-onli
course-java-swayam-platform/

4, SWAYAM URL link for Java :htips/wsww classcentral.com/course/swayamm-
programming-in-java- 12930

5, Coursera URL Link for Java ; hrips://www.coursera, org specializations/core-java

6. Udemy URL Link for Java: https:/www.udemy,.com/course/java-development-for-

1 -learnit/
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T art At Introduction =
Program: M.Sc. (CS) 1 Semester: First | Year: 1 | w.e.f: 20232024 |
1. Course Code cspuoz —
2 Course Title LAB 1: Operating System (Unix, Linux & Android)
i Course Ti,rp:t_ j Practical -
4| Pre-requisite N it o
GCany) Iheoretical knowledge of Java )
5. | Course Learning. At the end of this course, the students will be able to:
Outcomes (CLO) s Implement various functions of operating system using java
program.
« Implement CPU scheduling algorithms programmarically.
= Understand kernel and shell.
= Understanding basic commands to aperate Unix/Linux.
s Explore various lavours of Linux Operating System.
o Writing shell scripting.
+ Explore android Environment
F « Develop android based application.
6. Credit Value | 2 I
.| Total Marks  |[External Marks: 100 | Min Passing Marks:36

Part B: Content of the Course

Total Hours: 60
Teniative | Note: This is tentative list; the teachers concern can add more program as per
Practical | requircment.
List

Process Management:

e Create a java program to demonstrate the creation of a new process using
fork() system call.

o Implement a program 1o show the usage of exec() family system cals to
execule different programs.

* Write a java program to simulate the producer-consumer problem using
multithreading and synchronization mechanisms like semaphores.

2. Memory Management:
Create a java program to implement a simple dynamic memory allocator
using explicit free list approach.

« Write a program to demonsirate the concept of virtual memory by
implementing a simple demand-paging system.

' 3. Scheduling Algorithms:

e Write a java program to implement the First-Come-First-Serve (FCFS)
scheduling algorithm for a set of processes.

e Create a program to simulate the Round Robm (RR) scheduling algorithm |

e
_—
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with & given time quantum.
4. Unix Operating System;
Getting familiar with the Unix environment, Logging in and logging out,
Understanding the Unix file system structure, Navigating directories (1s, cd,
pwd) Creating, copying, moving, and deleting files and directories (mkdir,
cp. mvy, rm} Viewing and editing files (cat, less, head, tail, vi), Redirecting
input and output (>, >>, <)Combining and spliiing files (cal, gplit),
Archiving files (tar, gzip, zip).
5. Understanding file permissions (chmod, chown, chgrp)Managing processcs
(ps, top, kill, jobs)Running processes in the background (bg, fg, Ctrl + Z, Ctrl |
+ C) Using hasic process control commands (nice, renice).
6. Introduction to shell scripting
Creating and running shell scripts, Using variables and basic data types
Conditional statements (if, else, elif), Looping constructs (for, while).
7. Imtroduction to Android OS5 and its architecture
Setting up the development environment (Android Studio, SDK, AVD
Manager) Creating a new Andmid project, Understanding the project
structure and resources.
8. User Interface Design
Working with XML layout files (RelativeLayout, LinearLayout,
ConstrainiLayoul, etc.)JAdding Ul elements (TextView, EditText, Hutton,
ImageView, eic.) Handling user input and events (OnClickListener,
OnLongClickListener, ele.).

Text Books, Reference Hp::-dlr{s,_ E-Resources

Part C -_i_,narniﬁg Resource - — 7}
Y |
Text Books: {

1. UNIX and Linux Systemn Administration Handbook" by Evi Nemeth, Garth Snyder, Trent
K. lein, and Ben Whaley.

2. Android Programming: The Big Nerd Ranch Guide by Bill Phillips, Chris Stewart, and
Kristin Marsicano:

Reference Books:

1. UNIX: The Textbook by Syed Mansoor Sarwar, Robert Koretsky, and Syed Aqeelr
Sarwar; .

. UNIX in a Mutshell by Amold Robbins and Nelson H. F. Beebe:

Head First Android Development by Dawn Griffiths and David Griffiths:
4. Androd Studio 4.0 Development Essentials by Neil Smyth:

E-Resources:

i pd

1. Linux Fundamentals

e
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2. Unix System Basics
https:/fwww.coursera.org/leam/eodio-unix-system-basics

Members of BoS
1. Dr. H.5. Hota -Chairman X”ﬁ
Prof. and Head, Departiment of Computer Science and /
Application
Alal Bihari Vajpayee Vishwavidyalays, Bilaspur (C.G.)
2. Dr. Amit Kumar Saxcna - Member __,W

Prof., Dept. of Computer Science and 1T
Guru GhasidasVishwavidyalaya, Bilaspur (C.(i)
3. Mr. Anil Rathore - Member
Asst. Profl, Dept. of Computer Science '
K.N. College, Korba (C.G.)

4. Dr. Tarun Dhar Diwan . - Member
Asst. Prof., Dept. of T
Govt. E.R.R, PG Science College, Bilagpur (C.G.)

5, Mr. Kaushal Banjare -Member

Asst, Prof., Depl. of Computer Application

Govt. J.PVerma PG Ars and Commerce College, Bilaspur

(C.G.)
. Dr. Rashmi Gupta -Member

Asst, Prof., Department of Computer Science and Application

Atal Bihari Vajpayee Vishwavidyalaya, Bilaspur (C.G.) -
7. Mr. Vivek Tiwari -Member TP

Asst. Prof., Dept. of Computer Application i

Govt, ER R PG Science College, Bilaspur (C.G.)

&. Mrs. Gargee Shukla -Member )@(
Asst. Prof., Dept. of Computer Science
Govt. Bilasa Girls PG College, Bilaspur (C.G.)

0. Dr. Manu Sood - Member
Prof., Dept. of Computer Science {Approved Online)

Himachal Pradesh University, Shimla (Himachal Pradesh)



arce faer aoud favafdene, fiemagR ®.T)

=il gfer ar & e, Reregr-wegy 90, o, R (1) 405000
Webszite ;www. bilaspur mm'__@u ao.in

Part A: Introduction

Program: M.Se. (C8) | Semester: Second I Year: | w.e.f.:!l]HaIﬂ_li
L1 Course Code CST201 l
5 - ] B i
Course Title Relational Database Management System
3. Course Type _ Theory
. | Pre-requisite '
(if any) e |

5. | Course Learning. | At the end of this course, the students will be able to:

Outeomes (CLO) e Leamn about Dalabase Concepts, Archilecture, various Users,
Data Models and Data Management which helps them to
interact with various Databases.

» Develop vanous Tables and Databases which helps them 1o

i l develop new Software.

| s Dractice various SQL commands which help them io generate
new relationships anong various Tables and Databascs which
are useful for Software Development,

s Make familiar about RDBMS Software like Oracle and SQL
Server which are used as Backend for Software Development,

» Develop new Databases for their Minor and Major Project.

» Development which cnhances their Data Storage, Dala

. : Accessibility and Data Management.

b. | Credit Value , Theory: 4

1. | Total Marks Internal Marks: 20 Min Passing Marks : 36
| External Marks: 80

’ Part B: Content_of the Course ] o |
~ Unit Topics Total Hours

Overview of Database Management: Data, Information and
Knowledge, Data Processing versus Data Management, File
Oriented Approach verses Database Oriented Approach, Dala
I Independence, Database Administration Roles, Overview of
Database, DBMS Architecture, Different kinds of DBMS users, !
Introduction io Data Dictionary, Data Models: Network Model, 12
Relational Mode!, Hicrarchical Model. Database Languages: DDL,
DML, DCL, And TCL, Structured Query Language: Basic Dala
Types, Commands: Create, Insert, Select, Delete, Truncate, Drop,
Alter, Grant Revoke, Commit, Roliback, Queries on Multiple
Relation, Join Operations, String Operations, Set Operations,
Grrouping, Nested Sub queries.
Concepts of Database Management System: Definition of Tables,
Cardinality relationships in a Database, Constraints in a Database,
IL. Entity, Altributes, Strong and weak entities, ER-Diagram, Symbols
and Tmplementation, Concept of keys: Candidate key, Primary key, 12
Altemate key, Foreign key, Case studies of ER modeling
Generalization, Specialization and Aggregation. Converting an ER
model into relational Schema.

A
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Relational Database Design: Normalization concept m logical
model. Pitfalls in database design, Funetional dependencies, Join
i dependencies, Natural Join, Normal forms (INF, INE, 3NF).
Boyce-Codd Normal form, Decomposition, Multi-Valued
Dependencies, 4NF, SNF. De-normalization. Relational Database,
Structure of Relatonal Database, Schema, Relational Operation : 12 '
Selection, Projection, Cartesian Production, Union, Intersection and
Minus operation Relational Algebra: Select operation, Project
operation, Union operation, Cartesian Product operation,
Intersection operation, Join operation, Different types of joins {Inner
join, Outer join, Self join).
Transaction Processing
Iv. ACTD Properiies of Transactions, Concurrency control, Transaction
upport in 3QL, Locking Techniques. Database recovery technigques - 12
Shadow paging, Log Based Recovery, ARIES recovery algorithm,
Database Security, Deadlock: Detection, Avoidance and Recovery. |
DBMS Software’s: Oracle, SQL Server and MyS(QL- Oracle, SQL
Server and MySQL Installation, Features of this software’s,
V. Database creation, Backup and restore.
Implementation of SQIL: Data Definition Language (DDL)
Commands, Data Manipulation Language (DML) Commands, Data 12
Control Language (DCL) Commands, Transaction Conirol
Language {TCL) Commands, Data Constraints, Introduction to
PL/SQL Programming, Data Types, Looping Sialements, Cursors,
Stored Procedure, Function ..
Part - Learnmg Resource
Text Books. Reference Books, F-Resources

— e -

Suppested Readings:
1. Database system concept, H. Korth and A. Silberschatz, TMH Publications.
2. Data Base Managemenl Sysiem, Alexies & Mathews, Vikash publication.

3. Data Base Management System, C. J. Date Narosha Publication.
4. Data Base Management System By James Matin.
Reference Books:
1. Principles of Database System By Ullman,
2. Program Design, Peter Juliff, PHI Publications.
The Complete Reference, Kevin Loney, Oracle Press,
4. SOL, PL/SQL The Programming Language of Oracle, lvan Bayross, Pustak Kosh
Publication.
5. Microsoft SQL Server Management and Administration, Ross, STM Publications.
E Resources:

SWAYAM URL link for DBMS and RDBMS: https://youtu be/f6LGIutWyA
SWAYAM URL link for DBMS and RDBEM: https://voutu be/lol YVe2 SRw()
SWAYAM URL link for DBMS and RDBMS: https://swayam.gov.in/courses/4434-data-
base~-management-system.

Introduction of DBMS: : ; {
Inl‘mdur:.tmn ol RDBMS: s:/fonli ses aplel acin/moc] eview |
Jnflibnetac.in/Ho w"v'lew‘%ub ?-::atid-fE —

RS —




e el sod) favafdere, fHamagR (B1)

mwﬂmﬁimn‘mﬂw—aﬁgﬁqﬁm ﬂﬂmai{s.rr:pm

Members of BoS

: Y
1. Dr. H.S. Hota ~Chairman /}/-ﬂ
Prof. o Tl ’//

and Head, Department of Computer Science and
Application
Atal Bihari Vajpayee Vishwavidyalaya, Bilaspur (C.G.)
2. Dr. Amit Kumar Saxena - Member -—-J\}""
Prol., Dept. of Computer Science and 1T
Guru GhasidasVishwavidyalaya, Bilaspur (C.G.)
3. Mr. Anil Rathore - Member
Asst. Prof, Dept. of Computer Science
K.N. College, Korba (C.G.)

4. Dr. Tarun Dhar Diwan = Member
Asst. Prof, Dept. of IT :
Govt. E.R.R. PG Science College, Bilaspur (C.G.)
5. Mr. Kaushal Banjare Member M

Asst. Prof,, Depl. of Computer Application.
Govt. JL.P.Verma PG Arts and Commerce College, Ejlafrpur
(C.G)
6. Dr. Rashmi Gupta A -Member
Asst. Prof., Department of Cuumuier Seience and Application
Atal Bihari Vajpayee Vishwavidyalaya. Bilaspur (C ) ey
7. Mr. Vivek Tiwari - Member ﬁ?
Asst, Prof., Dept. of Computer Application
Govi. E.R.R. PG Science College. Biiaspur {C.G.)
8. Mrs. Gargee Shukla ~Member ;gpl/’
Asst. Prof., Dept. of Computer Science
Govi. Bilasa Girls PG College, Bilaspur (C.(1.)
Q. Dr. Manu Sood ' - Member
Prof., Dept. of Computer Science {Approved Online)
Himachal Pradesh University, Shimla (Himachal Pradesh)



gred fasr aody Reaflenay, Ry (@)

P afere e & wrE, Remg—wegy wel, S, Remg (@) 405000

Website swww bilaspuryniversity. ac.in

. _ Part A: Introduction
Program: M.Sc. (CS) | Semester: Second | Year: I [ wefi2023-2024
L1 Course Code CST202
= Course Title Data Structure
31 Course Type Theory
4, | Pre-requusite
(if mg‘:? | No
5. | Course Learning. | Al the end of this course, the students will be able lo:
I Ouicomes (CLO) e Use different types of dala siructures, operations and
algorithms.
« Implement appropriate sorting/searching technique for any
piven problem.
s Use stack, Queue, Lists, Trees and Graphs in problem solving.
« Find suitahle data structure during application development/
Problem Solving.
« Understand complex data structure like B+ Tree, Graph and use
this structure in problem solving.
6. | Credit Value Theory: 4 B .
7. | Total Marks Internal Marks: 20 _jihyifﬁ'?assing Marks : 36
External Marks: 80 .
- Part B: Content of the Course i
Tnit Topics ‘T'otal Hours
| Introduction and Basic Concepits of Data Structure: Data types:
primitive, non-primitive data types, ADT, Linear and nonlinear dala
structure.
L Linear Data Structures: Arrays: One  dimensional,
Multidimensional array, allocation methods, address calculations,
sparse arrays. Linked List: Singly and Doubly Linear link lists, 12

singly and doubly circular linked list: Definitions, operations
(INSERT, DELETE, TRAVERSE) on these lists. (Insertion
operation includes — insertion belfore a given element, msertion after
a given clement, insertion at given position, insertion in soried
linked list). - _

Stack: Definition, Operations: PUSH, POP, TRAVERSE,
implementations nsing array and linked list, Applications of stack: |
Il. Infix, Prefix, Postfix representation and conversion using stack,
Postfix expression ¢valuation using stack,

Queue: Introduction, and Types of Queues: Priority Queue,
Circular queue, Double Ended Queue, operations (INSERT,
DELETE, TRAVERSE), implementation using array and linked list
| and applications.

12

e

=
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Non-linear Data Structure:
Trees: Definition of trees and their types, Binary trees, Properties of
1L Binary trees and lmplementation, operations (Insertion, deletion,
searching and traversal algorithm: preorder, post order, in-order 12
traversal), Binary Search Trees, Implementations, Threaded trees,
AVL Trees,

Graph: Definition of Graph and their types, adjacency and incident
Iv. matrices and linked list representation of graphs, Graph Traversal -
Breadth first Traversal, Depth first Traversal, Connectivity of 12
graphs; Weighted Graphs, Shortest path Algorithm, spanning tree,
Minimum Spanning tree, Kruskal's and prim’s algorithms. Static {
Hashing: Introduction, Hagh table, Hash function. 1
Sorting Methods: Types of sorting, Selection Sorl, Insertion Sort,
Bubble Sort, Quick Sort, Merge Sort, Radix Sort.

V. Searching: Lincar search, Binary search, Hashing, collision
Resolution methods, Comparison of Search trees,

T PanC- Leaming'__ﬂﬁnﬂrce
Text Books, Reference Books, E-Resources

Text Book:
1. Fundamentals of Data Structures, Horowilz and Sahani, Computer Science Press, 1978
2. Data structure Through C, G. S. Baluja, Dhanpat Rai And Co.

3. Data Structure, Seymour Lipschutz, Schaum's Outline Series

Reference Bonks: |
1. Data Structures and Algorithms in C++, Michael T. Goodrich, Wiley, 2007
2. Data structures and Algorithms, Acfred V. Aho, Thon E, Joperoft and J.E. Ullman,
3, An Introduction to Data Structures with Applications, Jean Paul Trembley and Paul
Sorenson, TMH, [nternational Student Edition, 1985
4, Data Structures and Program Design in C, R. Kurse, Leung &Tondo, 2" Editon, PHI
publication

E Resnurces:

. hitps://epgp.inflibnetac.in'Home/ViewSubject?catid={BY ck P3a/8Vd3l 081

1
2. hups:ifwww.coursera.org/leam/data-structures

3. SWAYAM Link hitps://onlinecourses. swayvamZ2.ac.in‘cecl9 {preview
4

. SWAYAM course on Programming, Data Structures And Algorithms Using Python-
https:/fonlinecourses.nptel.ac.in/noc23_cs95/preview

5. SWAYAM COUTSE on Data Structures
hupss/ionlinecourses.swayam2.ac.infcec22_c¢s10/preview
b, BWAYAM course on Data Struetures
itps:/{onlinecourses. swa ac.in 3 cs09 iev
%=
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_ Part A: Introduction
Program: M.Sc. ((.5.) I Semester: Second I Year: | Tw.f:. f.: 2023-2024 |

L. Course Code C8T203
: : 7 it _
Course Title Software Engincering
3] Course Type Theory - ]
]:"!LL‘-!'L.‘L]'LI.i.S.itﬂ Basic Knowledge of programming methodology and database
(il any) management systerm

5, | Course Leamning. | At the end of this course, the students will be able to:

Outcomes (CLO) s Understand Basic knowledge of analysis and desipn of
complex systems.

Apply software engineering principles and techniques.

s Produce efficient, reliable, robust and cost-effective software
selutions.

»  Work as an effective member or leader of software engineering
leams.

» Manage time, processes and resources effectively by
prioritising competing demands to achieve personal and team
goals Identify and analyzes the common threats in cach
domain.

| 6. | Credit Value N Theory: 4

7. [ Total Marks Internal Marks: 20 Min Passing Marks:36
External Marks: 80

- Part B: Content of the Course - [
Unit Topics Total Hours

Introduction to Software Engineering: Evolving Role of Software;
Software Characteristics; Software Applications. Software Design
Processes: Introduction; What is Meant by Software Engincening? |
I Definitions of Software Engineering; Terminologies: Prodoct and 12
Process, People, Project, Module and Sofiware Components
Software Life Cycle Models: Waterfall Model, Incremental Process
Model, Evolutionary Process Model, Unified Process Model,

Software Requirement: Requirement Engineering, Types of
Requirements: Functional and non-functional, User and System,
IL Feasibility  studics, Requirement  Elicitation:  Interviews,
Bramstorming, Facilitated Application Specification  Technique,
Quality function deployment, Use case approach, Requirement
Analysis: Data Flow Diagram, Data Dictionary, E-R Diagrans,
Software  Prototyping, Requirement Documentation: SRS,
Characteristics of SRS, Requirement Yalidation and Management.

I it
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Software Project Plauning: Size Estimation: LOC, Function Count, !.
Cost Estimation, The constructive Cost Model (COCOMO), |
II1. COCOMO-11, Softwure risk management.
Software Design: What is Design? Module coupling and Module 12
cohesion, Strategy of Design: Bottom-up, Top-down Design, Hybrid
Design, and Function oriented design. Object oriented design: Basic
Coneepts, Steps to analyze and design object oriented System. |

Software Metrics: Delinition, Area of application, Categories of
Iv. Metrics, Token Count, Object Orignted Metrics.

Software Rellability: Introduction, Software and Hardware Reliability, 12
Software Quality, Sofiware Reliability Models, Capability Maturity Model:
Maturity levels, Key process areas, common festures.

Software Testing: What is Testing? Terminologies: Error, Mistake, Bug,
Faull and Failure, Verification and Validation, Functional Testing:
Vv, Boundary wvalue analysis, Bquivalence Class Testing, Decision Table
Based Testing, Structural Testing: Path Testing, Cyclomatic Complexity, 12
Graph Metrics, Data Flow Testing, Levels of Testing: Unit Testing,
Integration Testing, System Testing, Validation Testing, Black box and i
White box testing. Arl of Debugging: Techniques, Approaches and Tools. i
Software Mainicnance. _ ) B _]

Part C - Learning Resource

Text Books, Reference Books, E-Resources

Text Rooks:

I. R.G. Pressman — Soflware Engineering, TMH
2. Sommerville, Tan, Software Engineering, Pearson Education
3. Pankaj Jalote — An Tniegrated Approach to Sofiware Engincering, Narosa
Publications.
Reference Books:
1. P fleeger, Shan Lawrence, Software Engincering Theory and Practice, second
edition. Preniice- Hall 2001,
2. Object Oriented & Classical Software  FEngineering (Fifth Edition),
SCHACH,TMH
3. Software Engineering: K.K. Agrawal and Yogesh Singh, New age intermational
publishers.
E Resources:

|. Introduction to Software Engineering from NPTEL:
hitps://nptelac.in/courses/ 106101061

2. Software Engineering from Coursera
https:/fwww.coursera.org/specializauons/sofiware-engineering

3. Soltware Development Life Cycle from Coursera:
https://'www coursera. org/speciaiizations/software-development-lifecycle

4. Software Design Acchitecture from Coursera: |
hitps:/fwww.coursera.org/specializations/sofiware-design-architecture

5. Sofiware Engineering from SWAYAM/NPTEL
hitps:/fonlinecourses.nptel.ac.in/mocl % cs€9/preview

e
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Members of BoS
1. Dr. H.S. Hota ~Chairman XA//
Prof. and Head, Depanment of Computer Science and
Application
Atal Bihari Vajpayee Vishwavidyalaya, Bilaspur (C.G.)
2. Dr. Amit Kumar Saxe¢ns - Member -f'-ts‘-ﬁ-—ﬂ"‘

Prof., Dept. of Computer Science and [T
Guru GhasidasVishwavidyalaya, Bilaspur (C.G.)
3. Mr. Anil Rathore - Member
Asst. Prof., Dept. of Computer Science
K.N. College, Korba (C.G.)

4. Dr. Tarun Dhar Diwan - Member
Asst. Prof, Depl. of IT
Govt. ER.R. PG Science College, Bilaspur (C.G.)

5. Mr. Kaushal Banjare -Member

Asst. Prof, Depl. of Computer Application
Govt, LP.Verma PG Arls and Curmnm:. College, Bilaspur
(C.G)

6. Dr. Rashmi Gapia : -Member

Asst. Prof., Department of Compuler ‘wlcnca and Application

AtalBihari Vajpayee Vishwavidyalaya, Balaspur (C.G.) e
7. Mr. Vivek Tiwari - Member (ﬁ_&j‘

Asst, Profl, Dept. of Compuier ﬂppl:catlun
Govt. ERR. PG Science College. Bilaspur (C.G.)

8. Mrs. Gargee Shukla -Member ‘@r—
Assi, Prof., Dept. of Computer Science
Govl. Bilasa Girls PG College, Bilaspur (C.GG)

0 Dr. Manu Sood ' - Member
Prof’, Dept. of Computer S¢ience (Approved Onlineg)
Himachal Pradesh University, Shimla (Himachal Pradesh)
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B Part A; Introduction
Program: M.Sc. (C.S.) [ Semester: First J Year: | w.e.f: 2023-2024
L1 Course Code CST-204
i Course Title Elective-1: Computer Graphics
. Tmﬁpt - Theory - _.
& ﬁ-T:E;I;EqI.lIhIlL N __ 1
_ | (ifany) — 2 .
5. | Course Leaming. |At the end of this course, the students will be able to:

| | Ouicomes (CLO) » Introduce the use of the components of a graphics system and

become familiar with building approach of graphics system

_ components and algorithins related with them.

| = Learn the basic principles of 3-dimensionalcomputer graphics.

* Provide an understanding of how (o scan convert the basic
geometrical primitives, how to transform the shapes to fit them
as per the Picture definition,

o Provide an understanding of mapping from a world coordinates

to device coordinates, clipping. and projections.

Understand prineiples of various data compression technigues.

s [Investigate the role of co mputer praphics in multimedia
apphcatmm

_____,_
L]

—

6. Credil Valul: i
7.| Total Marks | Internal Marks: 20
| 1 External Marks: 80

~Theory: 4
~ '} 'Min Passing Marks:36

Part B: Content of the Course -
Unif Topics Total Hours

Fundamentals of Computer Graphics: Concepts and
applications, Random and Raster scan devices, input-output
devices: CRT, LCDy, laser pninter. l 12
L Output  primitives: Line drawing algoerithm: DDA and
Bresenham’s; Cirele generating algorithm: Bresenham’s Midpoint
algorithms, Area filling: boundary fll algorithm, flood £l
algorithm: Secan-line Polygon Fill  Algorvithm. Antialiasing
techniques: super sampling, pixel weighting, arca sampling, pixel
phasing. .
Transformation, viewing, Clipping: 2-D  Transformation:
Translation, scaling, rotation, - reflection, shear, matrix
Il representation  of  all  homogeneous coordinate composite
transformations. Two dimensional viewing: Viewing pipeline 12
Window-to-viewport iransformation. Clipping operations: Line
Clipping: Cohen Sutherland and Liang barsky, Polygon Clipping:
- |Cohen Sutherland. |
B 3D Transtormation, Visible Surface Detection and curves: Visible

Surface detection Algorithm: Object based and image based

12

PSSt
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ML methods, depth comparison, 3-D Transformation: translation,
scaling, rotation, reflection. Three- dimensional object
representations 3-D Viewing Projections —parallel and perspective
projection. Curved lines and Surfaces: Spline representations,
Interpolating and approximation curves, Conlinuily conditions,
Bezier curves: concepl wnd characteristics; B-Spling curves:
concepl und characteristics,

Color Models and Basic Concept of Animation: Introduction of
V. multimedia; Properties and applications, types of medium, data
siream characteristics, Basic File and Data format: BMP, JPEG,
GIF, TIFF. Color models: RGB, YIQ, CMY, HSV. Animation:
Basic concept, amimation languapges, computer-based animation,
methods of controlling animation, display of animation, animation
techniques; onion skinning, motion cycling, masking, morphing,
_|and transmission of animation, Multimedia Autharing tools.
Multimedia Systems: Data compression: storage space, coding
requirerments. Source, entropy and hybrid coding some basic
AL compresgion technique: run length code, Huffman code. JPEG: 12
Image preparation, Lossy sequential DCT —based mode, expanded
Lossy DCT based mode, Lossless mode and hierarchical mode.
MPEG, Huffman Encoding, LWZ mmpmsmm

12

| - I’art - Lcarnlng_Rmnru

[ ext Books, Refercnce Books, E-Resources

Text Books:

1. Computer Graphics, by Durmlu Hean (Author), M. Paoline
Baker (Author)

2. Foundation of 3D computer Graphics, Steven I Gortler

Reference HBooks:

I. Procedural Elements for Computer Graphics, D.F. Rogers, Tata McGraw Hill

2. Fundamentals of Interactive Computer Graphics, J.D. Foley and A.D. Van,
Addison- Wesley.

3. Principles of Interactive Computer Graphics, Newman, Tata MeGraw Hill.

4. Theory & Problem of Computer Graphics. Plastock, Schaum Series.

E-Resources:
1. e-PG Pathshala Link
hitps://epgp.inflibnet.ac.in/Home/ViewSubject?catid=B Y ck QKIvP3a/8 VA3 LOS1Q=

SWAYAM Link https://onlinecourses.nptel.ac.in/noe22_csl 1 1/preview

. Coursera Link hitps://www.coursera.org/lcam/interactive-computer-graphics
Unacademy link https:/unacademy.com/course/complete-course-on-computer-
graphics M9BINIKN

S

B
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Application
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2. Dr. Amit Kumar Saxena - Member
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Guru GhasidasVishwavidyalaya, Bilaspur (C.G.)
3. Mr. Anil Rathore = Member
Asst, Prof,, Dept. of Computer Science
K.N. College, Korba (C.G.)

4. Dr. Tarun Dhar Diwan - Member
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7. MIr. Vivek Tiwari - Member Zﬁb
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0. Dr. Manu Sood - Member
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Program: M.Se. (C.S.) | Semester: Second J_Ya.ur 1 W, 8. f 2023-2024
L. Course Code CST205

51 : iz o |
Course Tille Elective-1: Iniroduction to Block chain Technology

3. Course Ty'pa Theory

4.1 Pre-requisite '

(il any) - : ¥

5. | Course Learning. | At the end of this course, the students will be able to:

Outcomes (CLO) o Understand block chain technology.

* Understand Crypto currency.

s Understand Smart contract.

s Develop block chain based solutions and write smart Confracl
using Ethercum Framework.

* Deploy Decentralized Application.

A sound knowledge of data structure and programming

- s

6. | Credit Value Theory: 4
—_— e r—— e — ——

7. | Total Marks Intermal Marks: 20 Min Passing Marks:36
i External Marks: 80

- Part I: Conteat ol th E_merse |
Uinit ~ Topics . Total Hours

Introduction: Overview of Block chain, History of Blockchain,
Peer to Peer Network, Smart Contract, Wallet, Digital Currency,
L Ledgers, Types of Block chain Platforms. Charactenstics,
Limitations and applications of Eim:kchﬂl'l Lc:c:h!.mlogy

Ceonsensus Mechanism: Permisstoned Blockcham, Permission less
. Blockehain, Different Consensus Mechanism- Proof of Work, Prool
of Stake, Proof of Activity, Proof of Burn, Proof of Elapsed Time,
Proof of Authority, Prool of hoportance.

12

Crypto currency and Wallet: Types of Wallet, Desktop Wallet,
App based Wallet, Browser based wallet, MetaMask, Creating an
1L account in MetaMask, Use of faucet to fund wallet, transfer of
cryptocurrency in MetaMask.

Smart contract and Ethereum; Overview of Ethereum, Writing
Smart Contract in Solidity, Remix IDE, Different networks of
ethereum, understanding blocks, how to compile and deploy smart
contract in Immx

Understanding Hyperledger Fabrie: “Overview of Open source
. Hyperledger project, Hyperledger Fabric- Architecture, Identifies

>
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and Policies, Mﬂmheﬂzﬂiﬁ "and Access Control, Channels,
Transaction Validation, Writing smart contract using Hyperledger
Fabric.

Use Cases: Entcrpns-:: application ol Block chain: Cross border
payments, Know Your Customer (KYC), TFood Security, Block

¥ chain enabled Trade, We Trade — Trade Finance Network, Supply 12
Chain Financing, Identity on Block chain, Blockchain in energy
sector, Blockchain in governance.
Part C - Learning Resource ) (L.
Text Books, Reference Books, E- Resources
TEXT BOOKS:

I, Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller and Steven
Goldfeder, Biteoin. and Cryptocurrency Technologies: A Comprehensive Introduction,
Princeton University Press (July 12, 2016).

2. Antonopoulos, Mastering Bitcoin: Unlocking Digital Cryptocurrencies.

REFERENCE BOOKS

1. Satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash System.

2, DR. Gavin Wood, “ETHEREUM: A Secure Decentralized Transaction Ledger,"Yellow
paper. 2014,

3. Nicola Atzei, Massimo Barioletii, and TizianaCimoli, A survey of altacks on Ethereum
sinarl conlracts.

4. Melanie Swan, Blockchain: Blueprint for a New Economy.

5. Imran DBashier, Mastering Blockchain: Deeper insights into  decentralization,
cryptography, Bitcoin, and popular Blockchain frameworks.

6. Andrews, Mastering Ethereum: Building Smart Contracts and DApps.

: E-RESOURCES:
Swayam/NPTEL: https://onlinecourses. swayam2 ac.in‘aic2] ge(ll/preview
Swayam/NPTEL: https://onlinecourses.nptel.ac.in/noc2_csO1/preview

X: htips:/www. edx.org/course/blockehain-techiolo
Coursera; hitps://fwww cowrsera.org/search?query=-Blockchaind
Hyperledger Fabric: https:/fwww.youtube.com/watch ?v-GWoNITwhbM20
Case studies of Blockchain: https://www.youtube.com/watchv=GTExtljIE7]
https:/fwww. youtube.com/watch?v=th'WiGs-
2PLE&Nist=PLkkt2qQhbKYLQUFKXHmw640QfC9bR2G

-

A
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3. Mr. Anil Rathore - Member
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 Part A: Intrmiuﬂlon

Program: M.Sc. (C.S) | Semester: Second | Year:1 | w.c.fi: 2023-2024
l.]  Course Code B CST206 ]
= Course Title Elective-1: Cryptography and Network Security
-I-:-::I'.;u_‘l"ﬂf Type o Theory B
4.- P rem e 't - _... - - —
ﬁrr:::}qum ¢ Basic knowledge of networking and algorithms 4

5. | Course Leamning. | At the end of this course, the students will he able to:

Outcomes (CLO) » Classify the symmetric cneryption technigues.

= [lllustrate various Public key cryptographic technigues.

s Evaluate the authentication and hash algorithms.

o Summarize the intrusion detection and its solutions to |
overcome the attacks,

e Understand basic concepts of system level security.

6. i Credit Value Theory: 4

7. | Total Marks Internal Marks: 20 Min Passing Marks:36
| External Marks: 80

Parl B. Content of the Course

Unit ' Topics | Total Hours;

| Classical Encr:,rpﬁun Technique: Basics of compuier nelwotk,
TCP/IP model, Foundations ol Cryptography and sccurity trends,
Secret key vs public key cryptography, Symmetric cipher model,

5 substitution techniques, Transportation techniques, Mathematical 12
tools for cryptography: modular arithmetie, Euclidean algorithm, i
finite l:'nﬁ:ln:isri polynommal arithmetic.

i Symmelrlc Cipher: Symmetric cipher model, Traditional block

- cipher: Siream and block cipher, Feistel cipher network structure,

Design Principles of Block Ciphers, Data Encryption Standard
(DES), Strength of DES, Triple DES, Block cipher design prineiple, 12
Block cipher operation, Advance encryption Standard (AES),
Ewvaluation criteria of AELESAES ransformation function, key
distribution.

Public I{ey crvptugraphy and Hash Function: Principles of
public key cryplosystem, Requirement, RSA algorithm. Hash
m. function, Key management; Diffie-Helman Key exchange, Man in 12
the middle ntmck c,lliptic curve arithmeﬂ'c eliipti{: curve

e
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Message authentication Code {MAC]), Hash and MAC ﬁlg{:ﬁthuw,
MAC based on hash function, Digital signawure and Authenfication
protocol. Key management and distribution:  Distribution  of
symmetric key and public key, Pablic key Infrastructure (PKI).

Iv.

IP and Web security protocols: User authentication: principle,
Remote user authentication using symmetric and asymmetric
encryption, Kerberos, E-mail security; Pretty Good Privacy (PGP), 12
S/MIME, IP securnity: 1Psce, transport layer Security: Secure Socket
layer (SSL), Secure Electronic Transaction (SET).

MNetwork Smnty and Management: Principles of cl'yptﬂgmph}r,
Authentication, integrity, key distribution and certification, Access
control and Firewalls, attacks and counter measures, security in |
many layers. Infrastrocture for network management, The internet
standard management framework, SMI, MIB, SNMP, Sccurity and
administration,

L.
2.
1.
2
3

4.

{ L

R

"Part C - Learning Resouree

Tmf.'t Buooks, Reference Buuks F-Resources

TEXT BOOKS:

Cryptography and New.rork ‘.-Ir.:.unl:.r, William Suallings. 4th Editton Pearson
Publication,

Network security and crypiography, Bernard Menezes, Cenage Leaming [ndia Pyl Lid.
First edition 2010.

REFERENCE BOOKS

Apphied cryptography - protocols and aigﬂnthm BuceSchneicr, Springer Verlag 2003,
Cryptography and Network Security, Atul Kahate , TMH Publication.

Cryptography and Network Security, Behrouz A, Forouzan, First Edition, TMH
Publication.

Metwork Security: Private Communication in Public World By Charlie Kaufinan .
Radia Perlman and Mike Speciner, PHI Publication.

E-RESOURCES:

Swayam/NPTEL: hitps:/fonlinecourses.nptel.ac.in/noc20_cs21/preview
SwayanmyNPTEL: hitps://onlinecourses. nptel ac.in/moc2( _cs02/preview
Coursera: hitps:/fwaw.coursera.org/search?query—Cryptography

Coursera: hitps//www.courscra.org/search?query—network % 20sequrity &
https:/www.vssut.ac.in/lecture_notes/lecture 1428550736, pdf

htl:u fwww, anu:agh}gi ac.inicse/ 3'1;-;. ontent/uploads/sites/ |l VNS-CRY PTO-LAR-
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Part A: introduction

ng@rﬂ_@_‘sf, (C5) | Semester: Second [ Yeaur: T [ wef:2003-2024 |
‘ LT - Course Code CSP201
; % Course Title LLAB 3: Relational Database Management System
j 1' Cnurﬂﬁ?)_qz:: FraﬂEal i a
4. | Pre-requisite Basic Knowledge of SQL *'

(1 any) o .

5. | Course Learning. | At the end of this course, Students will be able to:

Ouicomes (C1.O) e Leamn about Databasc Concepts. Architecture, vanous Users,
Data Models and Data Management which helps them to
interact with various Databases.

* Develop various Tables and Databases which helps them to
develop new Sofiware.

» Practice various SQL commands which help them 1o gencraie
new relationships among various Tables and Databases which
are useful for Software Development.

| s Become familiar about RDBMS Software like Oracle and SQL

| Server which are used as Backend for Software Development.

« Develop new Databases for their Minor and Major Projects.

6. | Credit Value i B s — 2 -

7.1 Total Marks | External Marks: 100 | Min Passing Marks:36 K

Pari B: (Enntent of tim Course

Total Hours: 61)

Tentative | Note: This is tentative list; the teachers concern can add more program as per

Practical
List

requirement.

. Design an employee table in Oracle/SQL Server having
eid(primary key) ename, edesignation, edoj, edob, eaddress, salary, econtact
as fields and answer the following
questions :
a) Insert five records in above created table.

b) Display all five records.
¢) Delete the fourth record.
d) Update the third record of field ename as “hari’.
¢) Add one new field in the wmble.
2, Design a salary table Oracle/SQL Server with one primary key and foreign
key(employee luble) having following fields :
Month, working days, deptid, gross, incentive, deduction and net salary.
a) Insert five records in above created table,
b) Display all five records.
¢} Use foreign key relation and display records.
d} Update the second record of field deptid as *Sales *.
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¢) Add one new fizld in the tabie.

3. Create a new user in Oracle/SQL Server.

4. Create a view in Oracle/SQL Server,

5. Create a new table in Oracle/SQIL Server and practice for join operation.

6. Create a new user in Oracle/SQL Server and practice for commit and rollback
command.

7. Creale o new database in Oracle/SQL Server having at least five tables for
Hotel Management System.,

8. Create a new database in Oracle/SQL Server having at least four tables for
Covid Vaccination Management System.

9. Create a new database in Oracle/SQL Server having at least five tables for
Library Management Sysiem.

10, Create a new lable in Oracle/SQL Server and practice for Group hy and
Order by Clause.

11. Create a new lable in Oracle/SQL Server and practice for max(), min(), avg()
and count() functions. )

12. Create a new table in . f}raulm’bQL Server and practice for lower(),
subste(),trim() and upper(} functions.

13. Create a new fable in Orucle/SQL Sérver and practice for unigue and check
constraint. :

14. Create a new lable in ﬂru-::iu-“SQL Server and practice for any two dale
formais.

15. Create a new table in Gmcle.n"SQl . Server and practice for using clause.

16, Create a new table in Oracle/SOL Server and practice for having clause with
sub gueries.

17. Create a new lable in Oracie/SQL Server and practice for alias in any table.

18. Create a new table in Oracle/SQL Server and practice for inner and outer
join,

19, Create a new table in Oracle/SQL Server and practice for Drop command.

20. Write a PL/SQL program for addition of two numbers.

21. Write a PL/SQL program to find the factorial value of any entered number.

22, Write a PL/SQL program for swapping of two numbers.

23, Write a PL/SQL program to print {irst ten Natural Numbers.

24. Wrile a PL/SQL program to generale even series uplo five digits starling
from 2 and sum all the terms.

25. Write a PL/SQL program 1o practice for implicit and explicit cursor.
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- _Pﬁi:l'b':—f];.carning Resource
_ Text Books, Reference Books, E-Resources

Text Books:

|. Database system concept, H. Korth and A. Silberschatz, TMI Publications .
! 2. Data Base Management System, Alexies&Mathews, Vikash publication.
Reference Books: |
Data Base Management System, C. J. Date Narosha Publication.
Data Base Management System by James Matin,

Principles of Database System by Ullman.

Program Design, Peter Juliff, PIII Publications.

The Complete Relerence, Kevin Loney, Oracle Press,

SOL, PL/SQL The Programming Language of Oracle, Ivan Bayross JPustakKosh
Publication,

7. Microsofi SQL. Server Managemenl and Administration, Ross, STM Publications.

e s el

E Resources:

1. SWAYAM URL link for DBMS and RDBMS: hitps://voutu.be/ (61 Glut Wy A i
2. SWAYAM URL link for DBMS and RDBEM: hitps://voutu.be/loL9Ve2SRw() {
3. SWAYAM URL link for DBMS and RDBMS : hitps://swayam.gov.in/courses/d434-
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©Part A: Introduction

ngrﬁ: M. Se. (C8) ' ]‘--E“nemester: Second | Year | | w.el: 2023-2024
%] CoueCott CSP202 ) |
& Course Title LAB 4: Data Structure |
'-"'_« ! Course T},'__pe- - 3 i—‘_r_uct'rl:nl _ .
b, | Pre-requisite T -
|(ifany) ¢ o

7. | Course Learning.  |A{ the end of this course Student will be able 1o :

Quicomes (CLO) » Proficient in implementing data structures using different
programming languages.

o  Upderstand and implementation of [mdamental data
structures like arrays, linked lists. stacks, queues, wees, |
heaps, graphs, and hash tables. '

« ﬂmll.}'?& the time and space complexity of algorithms used !

| in data structures.

Enhance problem-solving skills by using data structures o

" solve a variety of programmung challenges.

e Understand the concept of recursion and iis application in
problem-solving.

« Become familiar with various sorting and searching
algorithms and should be able 10 implement them,

e Develop critical thinking skills by evaluating differem data
structures and algorithms for specific use cases.

2
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8. Credit Value : : — =
9. Total Marks External Marks: 100 | Min Passing Marks:36

|
{
|

Part B: Content of the Course
Total Hours: 60
Tentative | Note: This 15 entative list; the teachers concern can add more program as per

Practieal | requirement.
List

Implementing basic data sirnctures using any Programming language of your
chaoice:

1. Arrays: Implementation of One Dimensional and Two Dimensional Array
Creation, Insertion, Deletion, Traversal, Searching, Sorting Operation
using any programming language.

2. Linked List: Implementing singly linked lists and doubly linked lists,
Operations:  insertion, Deletion, Traversal Operation using  any
programming language,

3, Stack: Implementation of Push and Pop operation, Polish notation
implementation. Implementing stacks and queues using arrays and linked
lists. Solving problems using stacks and queues (eg: expression
evaluation, breadth-first search).

g
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4. Reeursion and Backtracking: Understanding recursion  and ils]
applications in data swuctures. Solving problems using recursive
algorithms and backtracking techniques.

5. 'T'rees: Implementing binary trees and binary search trees. Traversing
binary trees (pre-order, in-order, post-order)Binary search tree aperations:
insertion, deletion, and searching,

6. Heaps and Priority Queues: [mplementing binary heaps and their
operations (searching, inscrt, delete) Understanding priority queucs and
their applications,

7. Hashing: Implementing hash tables and hash functions, Resolving
collisions (¢.g., chaining, open addressing)

8. Graphs: Implementing graphs using adjacency matrix and adjacency list
representations, Graph traversal algorithms (depth-first search, breadth-
first search).

9. Sorting Algorithms: Implementing common sorting algorithms (bubble
sort, selection sort, insertion sort) Understanding quicksort and merge sort,

10, Searching Mgurrthms lmplmuenling linear scun:h and hinar}r search.

Part C - Learning Resource |
Text Books, Reference Books. E E—Rcsﬂur{:cs

| Text Book:
. Fundamentals of Data Structures, Horowitz and Sahani, Computer Science Press, 1978
2. Data stoucture Through C, G. 8. Baluja, Dhanpat Eal And Co.

Reference Books:
1. Data Structures and Algorithms in C++, Michael T. Goodrich, Wiley. 2007 |

2, Dala structures and Algorithms, Aefred V. Aho, Jhon E. Joperoft and 1E. Ullman.
3. An Introduction to Data Structures with Applications, Jean Paul Trembley and Paul
Sorcnson. TMH, International Student Edition, 1985

4. Data Structures and Program Design in €, R. Kurse, Leung &Tondo, 2™ Edition, PHI
publication

E-Resources:

iDaia Structure related topics from SWAY AM/NPTEL

1. Introduction to Data Structure
https://www.youtube.comfwatch?v=zWgTUOOEA0E&lisi=PLBI3763AF2E 1 C572F&ind
ex=1|

2. Stacks
hitps:/fwww.youtube.com/watch?v= gI USSZVWDsY &1ist=PLBF3763AF2E1 C572F &in
dex=2

3. Queues and linked list
hitps://www.youtube.convwatch?v=PGWZ gz DMY K& list-PLBF3763AFILE 1C572F&in
dex=73

4, Trees
https:/fwww.youtube comiwatch?v=1ORLeHHazM &list=PLBF3763AF2E1 C572F &inde
x=6

5. Graphs

hitps:/fwww.youtube. cunﬂwalgh"*v—ﬂ?pﬂhﬂﬁwfﬂ&hsl—l"[ BF3763AF2E1C572F &index

1
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