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Scheme of M.Se. (Computer Sclence) under Semester System
Program Code: MSCCSR104
| Credit | Total Marks
| Course . redi oia , .
Semester Code Subject Name Credit se | 1a Total
L |T P Max | Min
_ . _ N : v =l - L] I oy : R o
CST301 The?ry of Computation and Compiler 511 4 R0 20 F 100 36
DeSIg_n .
CST302 | Python Programming 301 - 4 80 20 100 36
CST303 | Web Technology . 3|1 |- 4 80 | 20 100 36
CST304 |Elective-I: Soft Computing
Third CST305 Electnfe—H: Current Trends and 311 |- 4 R0 20 100 16
Techniques o \
C5T306 |Elective-II: Data Science
CSP301 |Lab 5: Programming in Python - -2 2 - - 100 | 36
CSP302 |Lab 6: Web Technology - e o2 2 - - 100 .| 3
~ Subtotal - 12 (404 | 20 .| - | - 600
CST401 ‘Ar-tiﬂ?al Intelligence and Machine 301 ¢ 4 |30 20 o | 36
_ | Learning o _ _
_ CS5T402 | Analysis and Design of Algorithm 3 K- 4 180 20 100 36
Fourth - : . _
- Elective- I1l: Data Mining and Data
CST403 Warehousing
o Etective- I1I; Mobile Application 3oL 4 80, 20 100 36
CST404
- | Development » B
CST405 | Elective- I1I; Big Dat& Analytxcs .
CSP4_01 Major Project - 8({ 8 300 - | 108
Subtotal 9 |3 8 20 - - 600 |
Total . 45 |15 20 | 80 - | - 2400

Note: Students have to opt one paper Jram the pool of Elective-I of 2 Semester. one paper from the pool of
Elective-1I of 3" Semester and one paper ﬁom the pool of Elective-i]] of 4" Semester: .
Abbreviations used:

ESE: End Semester Exam
IA: Internal Assessment

- L3
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Part A:_ l_ntr-dduct’i-_oﬁ -

Program: M.Sc. (C.S.) Semester: Third | ‘ Year: 11 l w.e.f.:2024-2028"
L1 Course Code . CsT3N )
2 Course Title Theory of Computation and Compiler Design
Course Type Theory
4.1 Pre-requisite _
~ |(if any) - No
3. | Course Learning. [ At the end of this course, the students will be able to:
. Outcomes (CLO) » Define machine models formally.
» Understand finite automata.
» Develop understanding of regular languages.

¢ Describe Turing machines. ‘

» Synthesizes finite automata with specific properties.

* Applies transformation between multiple representations of
finite automata.

* Construct PDA and Turing machines for the given set of
languages

» Build the lexical and Syntax analyzer phases of compiler

6. | Credit Value I Theory: 4

7. | Total Marks Internal Marks: 20 - | Min Passing Marks:36
External Marks: §0 '

Part B: Content of the Course
Unit Topics " Total Hours

Introduction and overview: Fundamentals: Formal Languages,
Strings; Alphabets, Languages, Chomsky Hierarchy of Languages.
Finite Automata: Introduction to Finite State machine,
Acceptance of strings and languages, Deterministic finite
- automaton (DFA) and Non-deterministic finite automaton (NFA),
Equivalence of NFA and DFA — Equivalence of NDFAs with and
without €-moves, Minimization of finite automata, Equivalence
between two DFA’s, Finite automata with output — Moore and
'Mealy machines, conversion of Moore to Mealy and Mealy to
Moore

12

Regular Languages: - Regular expressions, Identity rules,
Conversion of a given regular expression into a finite automaton,
IL Conversion of finite automata into a regular expression, Pumping |
lemma for regular sets, Closure properties of regular sets (proofs
‘not required). _ ' )
Context Free Grammars: Context freée grammars and languages,
Derivation trees, Leftmost and rightmost derivation of strings and 12
Sentential forms, Ambiguity, left recursion and lefi factoring in
context free grammars, Minimization of context free grammars,
Normal forms for context free Grammars, Chomsky normal form,
Greibach normal form, Pumping Lemma for Context free
Languages, Closure and decision properties of context free
languages.

ﬁ '. o % ?%‘\/;/ ,@»’ o
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T Pushdown Automata: Introduction to Pushdown automata, |
Acceptance of context free languages, Acceptance by final state
and acceptance by empty state and its equivalence, Equivalence of
context free grammars and pushdown automata, Inter-conversion 12
(Proofs not required).

Turing Machine: Introduction to Turing Machine, Design of
Turing machines, Types of Turing Machines.

Introduction To Compiling: Overview of Compilers, Phases of a
Iv. Compiler.

Lexical Analysis: The Role of Lexical Analyzer, Input Buffering,
Specification of Tokens, Recognition of Tokens, A language for 12
specifying Lexical Analyzers(LEX).Syntax Analysis: The role of
the Parser, First and Follow, Predictive Parsing, LR Parsers-SLR,
Canonical LR, LALR, Parser Generator(YACC).

Syntax-Directed Translation: Syntax-Directed Definition, . S-
Attributed SDD, L-Atributed SDD, Translation Schemes.

V. Intermediate Code Generation: Intermediate Languages- Graphical 12
Representations, Three address code, Implementations.
__ Part C - Learning Resource
Text Books, Reference Books, E-Resources
Text Books: ' o

l. Introduction to Automata Theory, Language and Computation J.E. Hopcroft R.Motwani
1.D.Ullman, Pearsoti Education.

2. Theory of Computer Science (Automata, Languages and Computation)”, K.L.P. Mishra, N.
Chandrasekaran, PHI.

3. Alfred Aho, Monica S Lam, Ravi Sethi, JeffreyD Ullman, Compilers- Prmmp]es
4. Techniques and Tool, 2ndEdition, Pearson Education India, 2013

Reference Books:

I, Introduction to languages and Theory of Computation, John Martin, McGraw Hill.

2. Principles of Compiler Design, V. Raghavan, 1* Edition,M¢ Graw Hill Education ,2017.
3. Elements of the Theory of Computation, H.R.Lewis & C.H. Papadimitriou, P.H.1,

4. Introduction to Computer Theory, D.A.Cohen (J.Wiley).

|[E-Resources:

1. https://www.udacity.com/course/compilers-theory-and-practice--ud 168
2. https://swayam.gov.in/ndl_noct9_-cs79/preview

s

No \/v

3. https://epgp.inflibnet.ac.infHome/ViewSubject?catid=fBY ckQKJvP3a/8Vd3L08tQ==
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fMem'ber-s of BoS

. Dl‘. H_-S.‘ HOtﬂ -Chainnan ~.;j/\/_a

Prof. and Head, Department ‘of Computer Science and
Application

Atal Bihari Vajpayee Vishwavidyalaya, Bllaspur (C.G)

. Dr. Amit Kumar Saxena _ - Member
Prof., Dept. of Computer Science and IT

Guru GhasidasVishwavidyalaya, Bilaspur (C.G.)

. Mr. Anil Rathore - Member {)\r e em, X\M.

Asst. Prof,, Dept. of Computer Science

K.N. College, Korba (C.G.) ‘

. Dr. Tarun Dhar Diwan ! - Member
Asst. Prof., Dept. of [T

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

. Mr. Kaushal Banjare -Member

Asst. Prof., Dept. of Computer Application

Govt. J.P.Verma PG Arts and Commerce College, Bilaspur :

(C.G.) | ¢

. Dr. Rashmi Gupta 4 - -Membeﬁ\

Asst.  Prof., Department of Computer Science and

M

Application
Atal Bihari Vajpayee Vjshwawdya!aya Bilaspur {(C. G ) i
. Mr. Vivek Tiwari - Member@’f
Asst. Prof., Dept. of Computer Apphcatmn -
Govt. ER.R. PG Science College Bilaspur (C.G.)
. Mrs. Gargee Shukla ‘ -Member /@(

Asst. Prof., Dept. of Computer S<:1ence

Govt. Bilasa Girls PG College, Bilaspur (C.G.)

. Dr. Manu Sood - - Member

Prof., Dept. of Computer Science - (Approved Online)

Himachal Pradesh University, Shimla (Himachal Pradesh)

L%



gice faerl arordr favafdeney, femR B.)
m’rr?rgi%»marﬁra%w REATIgR—agR A1, B, ﬁawg‘i(wtr) 495009

Websﬂc IWWW, bllaspurun:\.fcr‘utv ac Hy

_ Part A: Ihtr‘oduction
Program: M.Sc. (C.S.) [ Semester: Third Year: 11 w.c.£:2024-2026
L C_o‘urse Code | CST302
21 Course Title ' PYTHON PROGRAMMING
3. Course Type | _ Theo.r-y N
Fie 4. | Pre-requisite ' ' - -
(if any) : 5

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

Outcomes (CLO) | & Define the structure and components of a Python program.

. Demonstrate proficiency in handling of loops and creation of
functlons -Identify the methods to create and manipulate fists,
tuples dnd dictionaries.

. ‘Dlscover ‘the comimonly used operations involving regular
expressions and file systems.

* Determine the need for scraping websites and working with CSV,
JSON and other file formats.

* Interpret the concepts of Object-Oriented Programming as used in

Python. 7
6. | Credit Value _ Theory: 4 .
7.+ Total Marks Internal Marks:; 20 -+ Min Passing Marks:36
External Marks: 80 .

Part ]3 Content of the Course

Unit ' " Topics ‘ Total Hours
[

Introduction to Python: Iistalling Python, basic syntax, interactive
shell, editing, saving, and running a script. The concept of data types;
variables, assignments, immutable variables; numerical types.
operators (Arithmetic op.efator, Relational . Operator, Logical o 12
Boolean operator, Assignment. Operator, Ternary operator, Bit wise
operator, Increment or Decrement operator) and expressions;
comments in the program; understanding error messages.

Creating Python Programs: Input and Output Statements, Control
statements  (Branching, Lpoping, Conditional Statement, Exit
tunction, Difference between break, continue and pass.} Function: 12
Defining a function, calling a function, Types of functions, Function
Arguments, Anonymous functions, Global and local variables.

Strings and Text Files: Manipulating files and directories, os and
sys modules; text files: reading/writing text and numbers from/to a
I, file; creating-and reading a formatted file (csv or tab-separated).

String Manipulations: subscript operator, indexing, slicing a string; 12
strings and number system: converting strings to numbers and vice
versa. Binary, octal, hexadeglmal munbers.

1L
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2.

Tony Gaddis, Starting Out With Python.

E Resources:

L. httgs://www.cours.era.org/learﬁ/[gython

2. htips :!.fw_ww.udacity.com/couzfse/introduction-to--gythﬂnwudI [10

3.

https://www.udemv.comfcoufsé_/ pythonforbeginnersintro/

(RO S S

ists, Tuples and Dictionaries: Basic list operators, replacing, *’
Iv. inserting, removing an element: searching and sorting  lists; .
Accessing tuples, Operations, Working, Functions and Methods,i 12 f
dictionary literals, adding and removing keys, accessing _and|
replacing values; tr_avcrsi.ng_ dictionaries, _ }
Modules: Importing module, Math modulé, Random module, j
Packages, Composition Exception Handling: Exception, Exceptionf 5
V. andling, Except clause, Try, Finally clause, User Defined -
| !Jj‘jx-ceptions. | | |
L Part C - Learning Resource _
Text Books; Reference Books, E-Resources
Text Books: . 4 : .
1. T. Budd, Exploring Python, TMH, 1st Ed, 2011, L i
2. Allen Downey, Jeffrey Elkner, Chris Meyers, How to think like a computer scientist: '
Learning with Python, 2012, l
3. Kenneth A. Lambert, Fundamentals of Python. _ [
4. James Payne, Beginning Python using Python 2.6 and Python 3. %
Reference Books: ' 'l'; ‘ ' ;
I. Mark Lutz, Learning Python, !
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Application
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2. Dr. Amit Kumar Saxena ' -
Prof., Dept. of Computer Science and IT
Guru GhasidasVishwavidyalaya, Bilaspur (C.G.)
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Asst. Prof,, Dept. of Computer Application
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- Member %‘
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‘ il'?a-rt A: Introduction

Program: M.Sc, (CS) | S'emesft:-‘_ger:: Third | Year:1l . | w.e.f.:ZO_ZH-ZDZS"
LT Course Code - _ CST303
21 Course Title : Web Technology
Course Type _ : Theory
| Pre-requisite 3 No
(if any) _ . 7
3. | Course Learning. | At the end of this course, the students will be able to:
Outcomes (CLO) * Analyze a web page and identify its elements and attributes.

* Create web pages using HTML, CSS, JAVASCRIPT, XHTML

¢ Build" dynamic web pages using JavaScript (Client side |
prograrhming).

. Creafé" XML documents and Schemas.

* Buildjinteractive web applications using, PHP, AJAX..

* Leam Web Hosting and Deployment. "

6. | Credit Value 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 :Introduction to web, Introduction to Internet, WWW,_ | !
‘Web Browsers, Web Seri;:: rs, URL, Multipurpose Internet Mail |
Extensions, protocols governing the web, web development
I strategies, Web Design Principles and Web site structure Web
applications, Introduction“tjsqi Web Publishing: Introduction, Domain
name and hierarchy, Domainy Name Registration .
HTML: Introduction, Basic formatting tags: heading, paragraph,
line break, bold, italic, u}édi:rline, superscript, subscript, font and
image. Different attributes like align, color, bgcolor, font " face,
border,‘ size. Navigation Lmks using anchor tag; internal, external,
mail and image links, Li‘fi“?k" ‘to different web pages and sections. 12
Lists: ordered, unordered .and definition, Table tag, HTML Form
controls: form, text, password, text area, button, checkbox, radio
button, select box, hidden 'cc'mtrols, Frameset and frames. Basics of
DHTML , XML. .
Scripting Languages: Uébﬂ:lnes‘s of Style Sheets, Creating Style
sheets, Classes and Pseud;z ;Classes, CSS Tags, Background, Font,
Text, Position etc. Javasgfipt: 'Overvi)ew, Syntax & Conventions,
Variables, Expression, Bfanching & Looping, Function, Array,
Objects, Events & Docur_‘fjeint Object model, Alerts, prompts and
conforms. Wy :

11
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PHP: Introduction to PHP, Server side scripting, Role of Web |
Iv. Server software, includjné; files, comments, variables and scope,
echo and print, Operator:sf;%filogical, Comparison and Conditional
operators, Branching statéﬁﬁé-ntsr,'Loops, break and continue PHP
functions. Passing information between pages, HTTF GET and
POST method, String func;{i-i-t)ns: strlen, strops, strstr, stremp, subsr,
str_replace, string case,'\'- Array constructs: array(), list() and |
foreach(), PHP advanced functions: Header |, Session, Cookie,
Object'Oriented Programming using PHP: class, object, constructor,
destructor and inheritance. '

12

Web Hosting and Deplayment: - Introduction 10 Webhosting,
WordPress Introductin;-ﬁ;io CMS And WordPress Why CMS
V. Advantages and Disad_val_,;zta_ges of CMS, WordPress Insta‘llati‘on,
User Administration, WordPress Themes, Working with Widgets 12
‘Working with Menu foi%f'?Website, Web Deployment, XAMPP
,Configuring DHCP,IIS arid DNS Server.

2

Part C - Learning Resource

Text Books, Reference Books, B-Resources
g

Text Books: _

1. Xavier, C, "Web Technology and Design”, New Age International,
Ivan Bayross, "HTML, DHTML, Java Script, Perl & CGI", BPB Publication.
Ramesh Bangia, "Internet and*_fWeb Design”, New Age International,
Ullman, "PHP for the Web: Visual Quick Start Guide", Pearson Education.
Jim Converse & Joyce Park, "BHP & MySQL Bible", Wiley India Publication
Raj Kamal, “Internet and WebiT ¢chnologies”, Tata McGraw-Hilt.

ik :

!

SRV IRV

Reference Books: ”
"Internet and Internet Enginee-;l;’_ing", Daniel Minoli, TMH. ;
Chuckmusiano&. Bill Kenndy::O: Reilly, HTML The Definite Guide"

Joseph Schmulier, Dynamic HTML, BPB, 2000,

Edition, Pearson Education, 20;06
E-Resources: ¥

1. https://onIinecourses.swayam?fféc.in!aicZO_spll/preview
2. https:‘//ww.coursera.org/learij]intr‘oducti-on-—to—web—deve[opment-with~html—css-

javacript?action=enro!1&adgroiipid={ 547091255 94&adposition=&campai gnid=2039592 .

Deitel, Deitel, Goldberg, "Inﬁernet & World Wide Web How to Program”, Third

3513&creativeid=667061 327480&device=c&devicemodel=& gclid=Cj0KCQjw2qKmBh 3
CfARIsAFySbqu!Yam’/tWtEg§Q46tXKZchmllp.tz3 gKrwaxmSmbwdtK TLNiZCk Y tqe:
aAm7]J EALW_W-CB&hide_mobile_promo&keyword:&matc htype=&network=g&speciali!

zation=ibm-full-stack-cloud-déifel‘oper&utm‘campai gn=B2C_INDIA_ibm-full-stack-
cloud-deveIOper_ibm_FTCO-F;'professional-certiﬁ.cate'smarte-
agency&utm_mcdiu-m:sem&Q§1n_sou-rce=

3. https://epgp.inﬂibnet.ac.in/epgiiﬂatafupluads/epgp__content/SOOOOO7CS/POU 1071/M0 740

3/ET/1473335362¢text-Modulés.pdf

i
i
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and its types, Hopefield Network, Kohenense[f-prgamzmg Map.

Program: M.Sc. (CS} I Semes&_et i ' Year: I w.e . 204-2028
L} Course Code : » CST304
2 Course Title P Electlve—II Soft Computmg
3. Course Type Y Theory
4.1 Pre-requisite Proﬁe1ency with algorithms and programming skills in python,
(if any) i MATLARB etc. ]
5.| Course Learning. | At the end of this course, the students will be able to: :
Outcomes (CLO) . Analyze and apprec1ate the applications which can use fuzzy |
logic::
. Understand the difference between Ieammg and programming
and explore practical applications of Neural Networks (NN)., |
» Students would understand the effi iciency of a hybrid system ;
and how Neural Network and fuzzy logic can be hybridized to
form a Neuro- fuzzy network and its various applications
. Ab:hty to appreciate the importance of optimizations and its
use in’ ‘computer engineering fields and other domains. I
e To 1ntroduce the ideas of fuzzy sets, fuzzy logic and use of
heurlstles based on human experience.
6. | Credit Value | . i |
7. | Total Marks | Internal M%irks: 20 - | Min Passing Marks:36
External Marks: 80 | _ )
[ Part'B: Confent of the Course |
Unit . Topics Total HourSF
Introduction: What s soft _computing? D]fferenee between Soft 7:
and Hard Computing, varllous types of soft computing techniques,
. Fuzzy ' Computing, Neural Computing, Genetic  Algorithms, [
i Assoclative Memory, Adapttve Resonance Theory, Classification, -
| Clustering, Bayesian Networks Probabilistic reasoning, Different |
tools of soft computing and ltS comparison, Area of application. :
Artificial Neural Network (ANN); Archltecture Introduction, {
_ Evolution of Neural Network Biological Neural Network vs ANN, ‘
IL Basic Model of ANN, \D:fferent types of ANN, Single layer I
Perceptron, Solving XOR ‘problem, Activation function, Linear
severability, Supervised and unsupervised learning, perceptron 12
learning, delta learning, Feed-forward and Feedback networks, f
Error Back Propagation Network (EBPN), Associative memories .
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III.

Fuzzy Logic: Introduction to Classical Sets and Fuzzy Sets, |
Membership Functian, prQijerties and operations of classical set and
Fuzzy set, a-cuts, Proggrjties of a-cuts, Linguistic Variables,
Membership function, Classical relation and Fuzzy Relation and its
properties and operati_ons,iD-efuzz:iﬂcation and its methods, Fuzzy
rule base. "

12

Iv.

Genetic Algorithm: What is Optimization?, Introduction,
Application, GA operators: selection, crossover and mutation
,different techniques of sele_ction, crossover and mutation, different

12

types of chromosomes, Application of GA.

-Hybrid Soft Computinéj: Design of Neuro-Fuzzy model like

ANFIS, Neuro-Genetic, ‘Fuzzy-Genetic Neuro-Fuzzy-Genetic
model, MATLAB envi'romf’hent for soft computing.

12

Part C - Learning Resource

Text Books, Reférence Books, E-Resources

Text Books: 1

1.
2.

Reference Books:
1.

2.

N A

E-Resources: ;
1,

2.

Princivles of soft computing . S.N. Shivanandan and S.N Deepa
. Wilev publication. WileviIndia Edition.

Neural network and Learnihg Machines, Simon Haykin, Pearson’
Educatjon, 2011. 0

3

Artificial Neural Networks. Robert J. Scholkoff, McGraw Hill
Education( India) Pvt. Limited.1997.

Neural Networks and Fuzzv Svstems. A dvnamical Svstems
Apvroach to Machine Learning, Bart Kosko, PHI learning
private lirmnited, '
Neural Networks. Fuzzv 'Logic and Genetic Aleorithm:

Svothesis 'and  Applications. S. Rakasekaran. -G.A.

-ViiavalakshmiPai, PHI learning private limited, 14th Edition.

2003.

Neural Networks and Fuzzv Logic. K. Vinoth Kumar, R.
Saravana Kumar. S. K. Kataraia and Sons publication.

Artificial Neural Networks, B.Yegnanarayana Prentice Halll of
India (PY Limited. -

Introduction to Artificial -Neural Systems, Jacek M. Zurada,
Jaico Publication House. =~

Fuzzv Sets. Uncertaintv and Information. G. J. Klir and T.A.
Foleer. PHI learning piivate limited. Publisher— Pearson
3Edition 1999, 5

i

https://onlinecourses.nptel.ac.in/noc20_cs| 7/preview
http://vlabs.iitkgp.ernet.in/écte/index. html

3. http://vlabs.iitkgp.ac.in/vit/project. himl#
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Communication Technologies, Challenges in [OT.

1L

Environmental Protection.

Iv,

IIL.

Applications of ToT: Hom’ﬁ Automation, Smart Cities, Energy,
Retail Management, Logistics, Agriculture, Health and Lifestyle,
Industrial IoT, Legal challe;nges, IoT design Ethics, IoT in

Introduction to NLP: Definition of NLP, Difficulty in NLP,

Applications of NLP, NLP!r
NLP Libraries, ‘

BIG Data: Data Storage and Analysis - Characteristics of Big
Data — Big Data Analytics - Typical Analytical, Advantages Of
Big Data Processing, Challenges Of Traditional Databases, Big

In BigData, Big Data Technologics, Tools To Use Big Ddta

History of NLP, Pros and ,ans of NLP, Con}ponents of NLP,
pipeline, Phases of 'NLP, NLP APIs,

Data Benefits Over Traditional Database, Challenges And Risks

M,ﬂ/"’)\

P.ért_ A: Introdu__ctio.n. |
Program: M.Sc. (CS) I Semester: Third _ l Year: II - we.f2024-2028
L Course Code | | C‘ST305 |
2 Course Title Elective-II: Current Trends and Techniques
|3 Course Type _Theory 1
. ?re-requisite Nil
(if any) - _
5. | Course Learning. | At the end of this course, the students will be able to: ;
Outcomes (CLO) ¢ Learn howthe Internet Of Things Works i
| e Describe how Natural Language Processing ¢an be done. ‘
* Understand the Concepts of Cloud Computing l
* Describe Fog computing. and Ambient Intelligence. ]
¢ Develop clear understanding of Deep computing ‘
6.| Credit Value Theory:d |
7. | Total Marks Internal Marks: 20 Min Passing Marks:36
External Marks: 80 _
. Part B: Content of the Course ﬁa
" Unit ’ Topics ' Total Hourﬂ
_ — ]
] Fundamentals of IoT: - Introduction, - Definitions & f
Characteristics of IoT, IoT Architectures, Physical & Logical 1 5
L Design of IoT, Enabling fechnologies in IoT, History of IoT, ‘
About Thlings in IoT, The Ic_iehtiﬁers in loT, About the Internet in ‘
IoT, ToT frameworks, Overview of 10T components and IoT !
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[ Corcepts, Applications 01 Big Data, BigData And Data f _:
Warchouse- OLTP And CfLAP, Architecture — Requirement for | 3‘
new analytical archit_ecturej'+ Challenges in Big Data Analytics — | f
Need of big data framewor?cfs. ‘ I ‘
Cloud Computing: Cl'ot';d; Computing services models and ' :
features in Saas, Paas and ,;ia:as; Service oriented architecture and
V. web services; Features of cloud computing architectures and r
simple case studies, Vi;maiiza-tion-— Characteristic features, i 12 i
Taxonomy Hypervisor, Virtualization and Cloud Computirig, . jr
Pros and Cons of Cloud (3 “r"-puting, Technology Examples/Case ;
| Studies, Fog and Deep computing, Ambient Intélligence. , |
Part € - Learning Resonrce ]
- Text Books, Reference Books, E-Resources B N
Text Books: o ' l
1. Distributed and CIQud Compy‘iting, Kaittwang Geoffrey C.Fox and Jack J Dongrra, i
Elsevier India 2012, . | |
2. "Mastering Cloud Computing: Raj Kumar Buyya, Christian . Vecchiola and S
TanuraiSelvi, TMH, 2012, i - .
3. Beowulf Cluster Computing With Linux, William Gropp, Ewing Lusk, Thomas
Sterling, MIT Press, 2003 | - .
4. Big Data, Black Book: by DT Editorial Services . j
5. Internet of Things (IoT) by’Dl Kamlesh Lakhwani Dr Hemant Kumar Gianey, |
Joseph Kofi  Wireko Kama]%](‘iéht Hiran ‘ B f
6. An introduction to natural Eéi:iguage processing, computational linguistics, and ]
speech  recognition. Daniel Iﬁré‘fsky & James H. Martin, |
IReference Books: Lo |
1. Cloud Computing, John W. Ritting House and James F Ramsome, CRC Press, 2012 !
2. Enterprise Cloud Computing, GautamShroff, Cambridge University Press, 2012, E
3. Christopher D. Manning an‘c‘:i‘* Hinrich Schiitze. 1999. Foundations of Statistical ﬁ
Natural Language Processing. Cambridge, MA: MIT Press. |
4. Designing the Internet of Things Adrian McEwen, Hakim Cassimally, Wiley Publishers f
5. Big D'ata:. Concepts, Technqlogy gnd ﬁ_‘\rcbi_tecture Balamarugan Balusamy, Nandhini Abiram; '
R, Seifedine Kadry and Amir Gandomi, Witey Publishers : : ;
E-Resources: ‘ L [

1. .https://onlinecourses.nprel.ac.in/n'ofi‘ZS’,_cs H2/preview

2.h

ttps:/archive.nptel.ac, in/courses/ 106/105/106105 166/

3. https::’/onlinecourses.swaya m2.ac, infarp19_ap52/preview

4. h

ttps://onlinecourses.nptel.ac._in/ndic"f‘g‘_csGS/ preview

4. https://www,udemy.com/course/inﬁé:'fﬁét-of-things—iot-fundamcntals/

5.h
6. h
7.h
8 h

ttps://www.coursera.org/leam/fot??ﬁp_‘écializatibn;iot
ttps://www.udemy-.com/course/leqm—bi_g—data—basics/
ttps://www.coursera.org/lea-rmbigédata-i ntroduction
Ups:iiwww.coursera.org/learn/bi g%ﬂata—introduétion?speéiali_zati_on=bi g-data

9. https://on]inecourses.nptei.ac.infnoé&l.__csléi/prﬂview

10,

https://qnlinecourses.nptel.ac.ip/ﬂoc 19_cs56/preview
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Part A: Introduction

| Program: M.Se. (CS) ‘ Semester: 111 | | Year: II | wetZ(]Z'—f-_ZOZS: o 4
L|  Course Code v _ CST306 |
. Course Title Elective-ll: Introduction to Data Science

Course Type | T‘heory. B )
4 (Il’fr:;lr;)q wisite Basic knén%dedge of programming and database management sysiem |
5. | Course Learning. | At the end of this course, the students will be able to:
Outcomes (CLO) e Describe about Data Science and the sk111 sets needed to be a

data scientist. !

e Explain: in basic terms, what Statistical' Inference means. |
Identify. probability .distributions commonly used as
foundations for statistical modeling. Fit a model to data.

» Use R to carry out basic statistical modeling and analysis.

¢ Explain the significance of exploratory data analysis (EDA) in
data .science. Apply basic tools (plots, graphs, summary
statistics) to carry out EDA. :

« Employ cutting edge tools and technologies to analyze Big |
Data. " |1

6. | Credit Value i - Theory 4

7. | Total Marks Internal VIarks 20 , -Mm PassmgMarks 36
_ External Marks: 80 ;

T
Part B; Content of {he Course

Unit . Topics - Total Hours!
HE 1

' Y

Data Scientist’s Tool ;Box Turning data into actionable
knowledge, introduction t@ ‘the tools that will be used in building
L data analysis software, version control, mark down, git, Git Hub R,
and R Studio. i '

i
At

12

R Programming Basics: f\ff;érview of R, R data types and objects,

IL reading and writing data; Control structures, functions, scoping :
rules, dates and times, Loop functions, debugging tools, Simulation, 12 :

code profiling. ik

T Getting and Cleaning Dét‘a: Obtaining data from the web, from |
APIs, from databases and from colleagues in various formats. 12 -
Basics of data cleaning and making data—tidy.

1

Exploratory Data Analy‘s’iéL Essential exploratory techniques for
Iv. summarizing. data, app]red “before formal modeling commences,
eliminating or sharpening potenndl hypotheses about the world that 12
can be addressed by the data, common multivariate statistical ﬁ
techniques used to V1sua1126 ‘high- dlmensmnal data. \A’Lﬁ /t@/

B! l

v v BN N
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Rep'rbducible' Research Concepts and tools behind reporting l
modern data  analyses m a reproducible manner, To write a
document using R markdawn integrate live R code into a literate
statistical program, complip R markdown documents using kitr and
related tools, and organizejﬁ;a:j‘data analysis so that it is reproducible
and accessible to others. | '

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

Text Book:
I. Rachel Schutt, Cathy O'Neil, Domg Data Science: Straight Talk from the Frontline by'
Schroff O'Reilly, 2013, I
2. Foster Provost, TomFawcett, Data Science for Business What You Need to Know Abouti
Data Mining and Data- Analytlc Thinking by OReilly, 2013. P
3. John W, Foreman, Data Smarti Using data Science to Transforin Information into lnawht;
by John Wiley & Sons, 2013.. |

Reference Books: do
1. Jan Ayres, Super Crunchers: Wiy Thinking-by-Numbers Is the New Way to Be Smart Ist
Edition by Bantam, 2007.5. Enc Seigel, Predictive Analytics: The Power to Predict who
Will Click, Buy, Lie, or Die, lst Edition, by Wiley, 2013 |
2, Practical Statistics for Data Smenhsls 50+ Essential Concepts Using R and Python'
Second Edition by Peter Bmce :
E Resources:

51:’

1. https: //onilnecourses nptel.ac: sn/noc19 CSGO/prewew
2. https://onlinecourses. swavam2.ac. I/ imb23 mgbd/nreview
3. hups: /fwww.coursera. oro/leam/whal is-datascience?specialization=ibm-data- -science
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P;Eart A: Introduction. .' i

Program: M.Se. (CS) I Semester: 111 | Year: 1l ] we.f: 202{{_’9&5 ________ *ﬂ
L. Course Code . | CSP301 ;
o Course Title Lab-5: Programming in Python E

Course Type , Practical | ) ]
4] Pre-requisite | Theoretical knowledge of Python |

(if any) '
5. | Course Learning. | At the end of this course, the students will be able to:

Outcomes (CLO) e Learn the Numbers, Math functions, Strings, List in Python. ‘

» Leamn tbe tuples and dictionaries in Python. . i

] Demonstrate proficiency in handling of loops and creation of

functmns

. Identlfy the methods to create and manlpuiatc lists, tuples and

dictionaries.

. Expreé.s different Decision Making statements and Functions.

6. | Credit Value ' 2 ' .

7. | Total Marks External Marks: 100 | Min Passing Marks:36

Part B: Content of the Course

; “Totdl Hours; 60

Tentative | Note: This is tentative hst the teachers concern can add more progTam as per
Practical | requirement. Il
List | 1. Python program tdifind the union of two lists.
2. Python program to find the intersection of two lists.
3, Using for loop, prmt a table of Celsius/Fahrenheit equivalences.
Let ¢ be the Cels s temperatures ranging from O to 100, for each
value of ¢, print tf‘le correspondmg Fahrenheit temperature.

4. Using while loop, ‘broduce 4 table of sins, cosines and tangents. Make a
variable x in range!from 0 to 10 in steps of 0.2. For each value of x. print
the value of sin(x),.cos(x} and tan{x).

5. Write a program that reads an integer value and prmts —leap yearl or
—not a leap yearl,

6. Write a program that takes a positive integer n and then produces n lines of
output shown as follows.

For example, entér a size: 5
N .

e %
Hok

e e ook
ek ok ok ok

=\

7. Write a function: that takes an integer _n‘as input and
calculates the vaiue of 1 + /11 + 1/21 + 1731+ ... + 1/n:

8. Write a ﬁmct:omtbat takes an mtegel input and calculates the factonal of
that number. _

9. Write a function Iha,t takes a string input and checks 1f it's a paimdrome or
not. '

10. Write a list functmn to convert a string into a list, as in list (_abc®) glves fa,’

b, ¢l )
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11.
12.
13.
14.
15.
16.

17.

I8.
19.
20.

21

22,
23.
24,

'using a dictionary....
25.

26.
27.

28.
29.

30.

Write a program generate Fibonacci series.

Write a program toicheck whether the. input number is even or odd.

Write a program to compare three numbers and print the largest one.

Write a program !%o ‘print factors of a given number.

Write a method to ¢alculate GCD of two numbers.

Write a program’ 't create Stack Class and 1mplement all its  metheds.
(Use Lists). 2

Write a program to-create Queue Class and 1mplement all its methods. (Use
Lists)

Write a program to'lmplernent linear and binary search on lists.

Write a prograrm to sort a list using insertion sort and bubble sort.

Write a python program to remove the ‘T" th occurrence of the given word
in a list where words repeat.

Python program to count the occurrences of each word in a given string
sentence.

Python program to check ifa substﬁng is present in a given string.

Python program fo ;;nap two lists into a dictionary.

Python program ito: count the frequency of words appearing in a string

Python program to create a dictionary with key as first character and value
as words starting with that character,

Python program to-find the length of a list using recursion.

Python prograni to read a file and capltallze the first letter of every word in
the file. i

Python program to read the contents m‘ a file in reverse order.

Python progrant 0 create a class in which one method accepts a string |
from the user and another prints it.

Study and Implementdtlon of Database, Structured Query Language and

database connectwj‘ty |

S
é‘-.-g

Part,C;.- Learning Resource

Text Books;,f._lf_te-ferﬁnce Books, E-Resources

E-RESOURCES:
Text Books:

Reference Books:

E Resources:

Wy

f

1. T. Budd, Exploring Python, TMH, Ist Ed, 2011.
2. Allen Downey, Jeffrey Elkner Chris Meyers, How to think like a computer scientist:
Learning with Python, 2012
3. Kenneth A. Lambert, Fundamentals of Python.
4. James Payne, Beginning Py‘chcm using Python 2.6 and Python 3.

ok

1. Mark Lutz, Learning Python; .,
2. Tony Gaddis, Starting Out W:th Python.

1. https//www.coursera. org/ledrh/ vthon

2. https://www.udagity. com/aouﬁ,ehntroduc,tlon-to python--ud1110

3. httpsi/www.udemy. com/cmuse{pythonforbuzmnel sintro/
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Part Al Introductlon

Program: M.Sc. (CS) . | Semeste;. 1 ! Year: II . | w.e.f:2024-2025

_1- Course Code i CSP302 5
2 Course Title - LAB 6: Web Technology |
3.1 Course Type Practical
4. Pre-requisite ‘ i .

(if any) Theoretical knowledge of Web Technology
5. Sz?ggilts?rginogj At the end of this course, the students will be able to:

* Analyse a web page and identify its elements and attributes. ‘
¢ Create web pages using HTML, CSS, JAVASCRIPT, XHTML

¢ Build [dynamic web pages using: JavaScript (Client side
E programming).

|+ Create XML documents and Schemas.

e Build mterdctlve web applications using, PHP, AJAX.

. Leam to work w:th CMS

6. | Credit Value foe

7. | Total Marks External Marks: 100 ] | Min Passing Marks:36

Part B:E_Content of the Course

-Total Hours: 60

Tentative | Note: This is tentative hst the teachers concern can add more program as per
Practical | requirement.
List
: HTML
I. Write an HTML program to create the following table:
Class - | i Subject1 | Subject2 | Subject 3
BCA-1 ¥ Visual Basic | PC Software | Electronics
BCA-I1 4 C++ DBMS English
BCA-III .1+ fava Multimedia CSA ;
2. Write an HTML f’)r‘égram to create the following lists:
™ C\ ff
. C++
. Fo;tl_an
= COBOL
3. Write an HTML program to create the following lists:
I. Java®
2. Visual Basic
3. Basic
4. COBOL
4. Write an HTML pmgram to demonstrate hyper linking between two web
pages.
3. Create a marquee & also insert an image. !
6. Write an HTML pfogram to create frame in HTML with 3 columns (width= !
30%, 30%, 40%)..
7. Write an HTML program to create a webpage with a blue background and
print the following text with white background.
L

®



. ®

Wﬁaﬁwﬁtﬁﬁwﬁam feemagR (B.71)

S YRR oI & W ﬁaragq—mng’r S, FAaEIR (1) 495009

Websn‘.e swww bilaspuruniversity.ac,in

K

8. Write an HTML p%qigram to create the following table:

Coui'se OC | BC | MB | SC/ST | Tatal

Computet;a Science | 9 | 18 | 5 5 37
Comnierce 14 |25 | 6 5 50
Grand Total 87

9. Write an HTML prbgram to create the following table:
Maruti Tata Ford
Model . | Price | Model | Price | Model | Price
Maruti 800 2 Lac | Sumo [ 2Lac]| Icon |5 Lac
Omni " {3 Lac | Scorpio | 3 Lac | Gen | 2 Lac

10. Write an HTML program to create the following table:
University

‘ Name | Roll No. | Class
| Rahul 40 BCA-I
- | Preeti 85 BCA-I
I Priya | 74 | BCAM
¥ 5 Richa | 95 | BCA-I
[1. Write an HTML p‘rbgram to create the following table:

Students Record
T

| Name | Subject | Marks
"I Arun | Java 70
- C 80
* 4 Ashish | Tava | 7%
C 69

12, Write an HTML program to create the following table and also insert an
image in the webpage.
_Subject Max | Min | Obtain
_Java 100 | 33 75
Multimedia 100 | 33 70
Operating System | 100 | 33 68
. G+t 100 | 33 73 |

13. Write an HTML program to create the following table:

©;  Name Rahul

. Roll Ne.. 101

‘Subject | Max | Min | Obtain

- Java 100 | 33 75
| Multimedia | 100 | 33 | 70

14. Write an HTML program to create a form as the followmc
Enter Name ;.

i S T E—
F R P Pns— :
i EamDOB [ ] !

15. Write an HTML pmgram to create the following webpage with 0

| ..
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background and the followmg text:
16. erte an HTML prbgram to create the fo[lowmg form

‘ Lser Name | o ]

. ¢ Password ;| !

© VWhen usernvpes characters m 2 password
;.i . Hglg. The brows et displavs asterisks or
I byll*t: mstezd of character.

5o

) g Submit l

17. Write a HTML Program to create Student Registration Form
18. Write a HTML Program to create Contact Form
19. Write a HTML Program to insert Audio & Video in HTML
20. Write the HTML ‘ﬂodmg for the following equations:
C2H50H+PCLQ_C2H5CL+pOCL3+HCL
4H, PO3—3H3P04+PH3
PCL3+C L‘)“PCLS
21. Write the HTML code to display the following:
* Actors
Bruce Wills
Gerand Butler
Vin Diescl )
Bradd Pitt ;
_ Paul Walker
© Jason Statham

000000 _

s Actress
¢ Julia Roberts
i+ Angelina Jolie
of i, Kate Wins let
o'f i+ Cameron Diaz
22. Write the HTML; code to display the following:
1. Cricket P]asyers

A. Batsman
i Sachin Tendulkar
i. Rahul Dravid
oI VirendraSehwag
B. Bowlers
1. Kumble
it. Zaheer Khan
_ iii. Balaji
C. Spinner
© - 1. Harbhajan
+ .. RavindraJadeja
oIk Kartik
JavaScrlpt
1. Create a script using for loop to prime number between | and 50.
2. Write a script to det: the largest value in an array.
3. Write a ﬁmctlon to calculate the factorial of a number (a non-negative

integer).
4. Write a script to demonstrate data validation.
5. Write a program to print date using JavaScript,
6. Write a program to:Sum and Multiply two numbers using Jav ascript.

oo b B
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DHTML
1. Create a web page which shows the changes of header dynamically.
2. Create a webpage which explains the use of relative positioning.
3. Display an alert bfox to atert the x and ¥ coordinates of the cursor.
I -
W PHP
1. Create a script using for loop 1o all integers between 0 and 30 and display |
the total. ' , ‘
2. Create a script to construct the following pattern, using nested for loop
. exercises. i

3. Write a PHP script o get the largest key in an array.
4. Write a functionﬁ"ﬁb calculate the factorial of a number(a non-negative
integer). Ly

5. Write a PHP scrlptto check string for palindrome.

i

W(ErﬁPress and Server Configuration
Working with Widgets Working with Menu for Website using Wordpress.
Installing and Configuring XAMPP.
Configuring DHCP Server.
Configuring IIS Server. o - '
Configuring DNS Server. |

DR —

L

L P ‘“’t G- L_éﬂrrfn_in?g“_Resou‘t_‘ce """"
'7 Text Books, Reference Books, E-Resources
Text Book: - - .

1. “Fundamentals of Data Stntcttﬁ‘eg”, Horowitz and Sahani, Computer Science Press, 1978
2. Data structure Through C, G. §, Baluja, Dhanpat Rai And Co. 5
Reference Books: bl
1. “Data Structures and Algorithrﬁs“in C++”, Michael T. Goodrich, Wiley, 2007
2. “Data structures and Algorithriis?; Aefred V. Aho, Jhon E. Joperoft and J.E. Ullman.
3. “An Introduction to Data Structures with Applications”, Jean Paul ‘Frembley and Paul
Sorenson, TMH, International Student Edition, 1985

4. “Data Structures and ProgramiDesign in C”, R. Kurse, Leung & Tondo, 2™ Edition, PHT

publication {

E-Resources: Rl

1. https://onlinecourses.swayamzﬁaginfaicZ()_Spl l/preview

2. ht-tps://ww.coursera.org/learrgﬁnt’roduction~t0—web—development—wjth—htm[—css—- :
javacript?actionzenrol]&adgrq7u:j:iljd= 1547091 25594&adposil:ion=&campaignid=2039592 ,
3513&creativeid=6670613274% i&d_evice=c&devicemodc!z&gclid=CjOKCij2q KmBh |
Cf‘ARIsAFySbqulYam7tth}"izbSl.Q46fXKZchmupu.’;gKrngmSmbwdtKTLNiZCkYtqg
aAm7JEA Lwﬂch&hide_m-oﬁi’-Ig - promo&keyword=&matchtype=&netwo rk=g&speciali
zation=ibm-fu!lpstack-cloud—deév?loper&utnLcampaign:B2CklNDIA_ibm-fuiI-stack~
cloud—developer__ibthTCOF‘_p’i"ofessiona]—certiﬁcates_arte—
agency&utm medium=sem&i1fﬁf;;source=»

3. https://epgp.inﬂibnet.ac.in/ep gpdata/ uploads/epgp_content/S 000007CS/POO10T71/MO1740!
3/ET/1473 33536Zetext-M0dqu:ﬁ.lpdf
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Pl'ograin: M.Sc. (CS)
L] Course Code
2.

‘{ Year: II | w.e.:2024-2026
CST401

Course Title Artmmal Intelligence & Machine Learnmg

.\-j V!

Course Type - Theory
4.| Pre-requisite A sound knowledge of basic matheratics concepts, statistics, linear
(if any) algebra, programming languages, and data modeling

3. | Course Leamning. | At the end of this course, the students will be able to:
Outcomes (CLQ)

. Understand a wide variety of learning algorithms. |

. Develop an understanding on how to evaluate models
generatgd from data. y

* Apply the algorithms to a real-world problem. optimize the
models-learned and report on the expected accuracy that can |
be achieved by applying the models.

»  Apply ML algorithms in various domains.

» Slmufate real world problems using ML techniques.

' . App[y deep leaming techniques for computer vision.
6. | Credit Value ‘ Theory' 4
7. | Total Marks Internal M.‘iai:ks: 20 7 | Min Passing Marks:36
External Marks: 80 f

Part B Content of the Course _ ]
Unit TO]JICS _ i Total Hours

Introduction: Overview of Amf cial Inte[hgence (Al), Foundations of
A.L, History of Al, Areas and sState of the art in AL, Knowledge;

I. Introduct:on Knowledge BaSeci System, Knowledge representation
techniques. AL

|

S —— ——— e — e el e e P

Searching Twhmques Problem so[vmo as state space search i
production system, control strategles and problem characleristics, Search |
I1. techniques: Breadth First ‘éearch Depih-first scarch, Hill-climbing,
Heuristics search, Best-First Sedl'Ch greedy method, A* algorithm.

Machine Learning: What {i' Machine learning, Types of machine
learning, Statistical leammg background and general methods,
HI. Bayesian network, decision tregs, supervised learning: linear regression,
artificial neural network, @ack propagation network, support vector 12
machine, radial basis functfon network, unsupervised learning; types of
clustering, K-means ciustermg, hierarchical clustering, self organization
map, reinforcement learning, :

Machine -Learning Model, Measuring classifi catlon accuracy, data -
Iv. preprocessing, feature ' selection and generation,
dimensionality reduction: Prmc:pal component analysis (PCA), training,
testing aud validation ddta sets ensemble methods: Bagging and |
boosting. ‘
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Application of ML and fleep Learning: Applying ML to solve |
real world problems in vanous domains like financial forecasting.
. V. classification problems, ciustermg Natural language processing
(NLP), health care, 1mageicLa551ﬁcauou etc. Introduction to deep 12
learning, Convolutional Neural Network (CNN), Long Short Term
Memory (LSTM)}), solv1n§ omputer v:smn and other problems

Par,‘t:;fé - Learning Resource
Text Booké Reference Books, E-Resources

Text Books:

1. Artificial Intelligence and mdchme ledmmg, Vinod Chandra S.S., Anand Hareendrn S., PHI |
learning private Ltd, :

2. Introduction to Artificial Intelhgencé and Expert Systems, Dan W. Patterson, PHI Publication. !

Artificial intelligence, Elaine Rich and Kevin Knight TMH publication. :

4. Machine learning, Anuradha. Snmvas araghavan, Vincy Joseph, Wiley publication, India , 2019 .
edition. ;

G

Reference Books: % |

1. Introduction to Machine Learning W[th python A. guide for data scientists, Andreas, C. Muller &
Sarah Guido, O’Reilly. 3

2. Applications of Mathematical M%delmg Machine LLarnmg and Intelligent Computing for -
Industrial Development By Madhngm Dinesh K. Sharma, Rakhee Kulshreshta and H.5. Hota,
CRC Press. ¢

3. Understanding machine learning: Frofn theory to algorithms, shaishalev-shwartez, shai ben-david,
Cambridge University press. ! i

4. Machine learning, Tom M. MltchelllMcGraw H[ll Indxan Edition.

‘i- 3
e

E-Resources:

1. hitps:///’www.youtube. com/watch"v—~whSKA8aOGxQ&l:st—«PLquszTEGM-
SISTunGRBRiZk70pYBS K&mdex-?)

2. http: //www.hpc.utkgp.ac.m/pdfs/A}I;HPC.pdf

https://nthu-datalab.github.io/ml/ |

4. https:/fwww_tensorflow.org/resources)learn-

mi?gelid=CjwKCAj w_ISWBthEiw;A.dqbehlj 1i5hnqF0Cq2Fgy JEWID uZbxtetr BFUF QztAEL

k8d2q3P_BoCodMQAvD BwE

5. Deep Learning Resource From Cours% : https://www.coursera.org/specializations/deep-learning

6. https://www.coursera.orgfleam/mach‘iihe;—'learning—introducti(m-for—eve:yone

R
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Mr. Anil Rathore - Member r(l\{\,(,ggw“‘(‘ gy
Asst. Prof,, Dept. of Computar Scwnce '

K.N. College, Korba (C.G.) ! ‘
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Part Az Introductmn

Program: M.Sc. (C.S.)

Semester: Forth *Year: Il [wei 2024-2028

1. " Course Code

CST402

- Course Title

Analysis and Design of Algorithm

3. Course Ty'pe

Pre-requisite

(if any)

Basu: knowledge of programining concepis

5. | Course Learning.
Outcomes (CLO)

‘At the end of this course. the students will be able to

* Apply: knowledge of computing and mathematics to algorithm
clesugnL .

* Analyz /! problem and identify the computing requirements
approoriiate for its solution;

. Desigfi .implement, and evaluate an algorithm to meet desired

needs.} || . :
. Apply riathematical foundations, algorithmic principles, and
computer science theory to the modeling and design of
computer-based systems in a way that demonstrates
comprehension of the trade~offs involved in design choices.

» An ability to apply design and development principles in the
constr{xotion of software systems of varying comp-lexity.

e An at}iﬁty to function effectively as a member of a team in
order t’o‘faccomplish a common goal.

. 'Recognltlon of the need for and an ability to engage in .
contmumg professional development.

* An abzhty to use current techniques, skills, and tools necessary
for corgnputmg practice.

=

Credit Value

Theory: 4

7. | Total Marks

Internal Marks 20 ' Min Passing Marks:36

External Marks 80 |

Part:B: Content of the Couru

Unit

- Topics ' Total Hours;

Introduction of Algorith‘ﬁl, Analysis of algorithms, asymptotic |
notations, Standard notations and common functions, Recurrence

L solution: Substitution méthed, iteration method and the master 12
method, algorithm design t:eq]:—miques: basic.
Divide and Conquer: B nary search, Min-Max Problem, merge
- sort, quick sort, and Matnx; Mult[phcatlon
’ Introduction to NP- Cdmpleteness The class P and NP, 12
Polynomial

Problems.

reduction, NP Completeness -Problem, NP-Hard
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Graph Algorithms: Unditected Graph, Directed Graph, Traversing
Graphs, Representation of graphs, Breadth-first search, Depth-first
search, strongly connectedicomponents, topological sort.

String  Matching: Introduction, The naive string matching
algorithm, Rabin-Karp algorithm, String Matching with finite
automata. P '

HI.
' 12

Greedy Method: Knapsack problem, Huffman codes, job |
sequencing with deadlines, Minimum Spanning trees: Prim's and

Kruskal's algorithms, Si_flg}e Source Shortest path: Dijkstra's
algorithm and Bellman Ford algorithms. i

Iv.

§-J
Dynamic Programming:
V. paths: Warshal’s and Flo
paths, Backtracking, Braj

Problem.

i Knapsack problem, all Pair’s shortest
algorithms, Single source shortest

1 and Bound: Travelling Salesman 12

Part C - Learning Resource
Text Book§, Reference Books, E-Resources
Text Books: ' o
1. “Introduction to Algorithms “, Thomas H. Cormen et al., PHL
2. “Fundamentals of compute,;r ; algorithms™, = Ellis Horowitz, Sartraj Sahni and
Rajasekaran, Galgotia. .

e
Reference Books: § o

1. “Design Methods and Analysis ot Algorithms™, Prof §.K.Basu, BHU. PHL
2. “Data Structures, Algorithms aiid Applications in C++”, Sahni, TMH.
3. “Design and analysis of comifuter algorithms”, Aho A.V, Hopcroft, J.E. Ullman, :

Addision-wesley. "‘.g"l "' ‘ |
4. “Fundamentals of AIgorithmids;’;J"-; Brassard and Bratley, PH].
5. “Data Structure-in C”, Andrevé;S;Tanenbaum, PHI.

5

E-Resources: .

I. https://onliﬁecourses.nptel.ac.in_{r}pc 19 _csd47/preview
2. https://www.coursera.org/learnfaﬁalysis~of-algorith,1ps

3. https://www.edx.0rg/learn/comﬁu%er-programming/st’anford—university—algorithms-désign-
and-analysis o ‘

(=
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Part A: Introd'ﬁ-ct_ion

Program: M.Sc. (CS) : Year: II l w.e.f.:2024-2028°
LT Course Code CST403
% Course Title ELEC IVE IH: Data Mining & Data warehousmg_
Course Type Theary
4 é’frzn-r;)qUiSite Basw knowledge of statistics, mathematics and RDBMS
5, | Course Learning. |At the end of this course, the students will be able to:
Outcomes (CLO) o Store volummous data for online processing.

. Preprocelss the data for mining applications.
. Apply“ifﬁé association rules for mining the data.
« Desigh and deploy appropriate classification techniques.

J CE.uste;L the high dimensional data for better organization of the

data. ‘: JE
. EvaIuate various mining techniques on complex data objects.
6. | Credit Value ' Theory: 4 7
7. | Total Marks Internal Majrlgs 20 Min Passing Marks:36 ;

Extem al Mdrks 80

i

Part B ‘Content of the Course

Unit ' 1. 3 Topies Total Hours

i

Introduction: What is data mmmg‘? Why it is important?, Mining
on what kind of data, Datgi mining Functionalities, steps of data 12
mining, Knowledge dlSCOV%I‘}’_ :

Data Warehouse: Mean{fl " definition, OLTP vs. OLAP, Data
IL. warehouse architecture, Three Tier Architecture Data warehoube 12
architecture, Data cube and“OLAP technology.

Association Rule; Basic cgnggpt, Frequent item set mining: Apriori
1L algorithm etc., Mining vafiiéus kind of association rules: Mining
Multilevel association rule‘s, Mmmg multidimensional association
rules.

12

Classification and Predlctlon What is classification and
IV. prediction, Decision tree algorithms CART, ID3 C4.5, CHAID.
Bayesian classification, Ru]e based classification, Classification by
backpropogation, Support vector  machine,  Association 12
classification and other cla531ﬂcation methods. Prediction using
Regression and Neural Network methods, Accuracy measures,
Ensemble methods. -




('t'“T)

ster anaiys;s’

Partitioning method. |

a3 |

Ve for model deveiopment data preprocessing, feature sclection for
Financial data, health care data etc.
Part'( - Learning Resource
Text Books, Reference Books, E-Resources 7 f
Text Books: ]

1. Data Mining: Concepts and. Techmques Jiawei Han, Micheline Kamber, Morgan -

Kaufmann Publishes (Elsevler, Zlgld edition), 2006. ,
2. Data mining techniques, Arun K PuJarl Universities Press (India) private limited, 2007.
Reference Books: !

1. Data Mining Methods for Kﬁbi&ledge Discovery , Cios, Pedrycz, Swiniarski,Kluwer :
Academic Publishers, London‘ = 1998.Core JAVA for beginners, Rashmi KantaDas
,Vikas Publication. :

2. Data Mining, Data Warehouslng and OLAP. Gajendra Sharma, S.K. Kateria and Sons,
2010. T :

E-Resources: ;

1. https://enlinecourses.swayam?2. ac mfcele _csQl/preview

2. https://docs.oracle. com/databaséﬂlZl!DWHSG/concept htm#DWHSG-GUID-452FBA23--
6976-4590-AA41-1369647AD 14D >

3. hups://www.edx, org/course/data«mmmg and-knowledge-
dlscovery‘7mdex*product&objectID“course 742ebc04-732e-4133-b674-
41124c0df79b&webview= false&campalgn Data+M|n1ng+and+Know]edge+Dlscovery&s
ource—edX&product_category—course&placement_ur[—~https%3A%2 F%2Fwww.edx.org
%2Flearn%2Fdata-mining '

4. https://onlinecourses.nptel.ac.inffrfbczE_csO6/preview
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Part A:' Introduction 1

e Program: M.Sc. (Cs) | Semester: IV Year: 11 w.e.f.:2024-2026"
h L'l Course Code ~ CST404 :

. 2 Course Title ELECTIVE- II: MOBILE APPLICATION DEVELOPMENT |

Course Type _ Theory

N . | Pre-requisite ' ' -

o (if any) .

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

i Outcomes (CLO) e Apply general programming knowledge in the field of
developing mobile applications.

o Understand the specific requirements, possibilities and
challenges when developing for a mobile context.

o Interact between user interface and underlying application.

o Plan and carry out a design work including developing a
prototype that can be evaluated with a specified user group. ‘

, ¢ Reflect over possibilities and demands in collaborative software
development. :
6. | Credit Value Theory: 4
7. | Total Marks Internal Marks: 20 Min Passing Marks:36

External Marks: 80

Part B: Confent of the Course _ _
Unit . Topics Total Hours

Introduction to Mobile Applications: History of Android, Android
Features, Android Versions, Fundamentals: Basic Building blocks,
Activities, Services, Broadcast Receivers & Content providers; Ul 12
Components: Views & notifications.

Android Development: Java, Android Studio, Eclipse, Virtualization|
APIs. Android tools: Debugging with DDMS, Android File system,
Working with emulator and smart devices, A Basic Android
| Application, Deployment. Android Activities; The Activity Lifecycle, :
’ Lifecycle methods, Creating Activity; Intents, Intent Filters, Activity |
stack.
Basic Ul Design: Styles & Themes Form widgets, Text Fields,
Layouts: RelativeLayout, TableLayout, FrameLayout, LinearLayout,
Nested layouts (dip,dp.sip,sp versus px), stylesxml, drawable
resources for shapes, gradienté(selectors), Style attribute in layout file,
Alert Dialogs & Toast, Time and Date, Images and media.

IL

L.
12
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s: Option menu, ’gon-te-Xt meny, pop-up
creation and dispiay. Input Controls:
es. alert dialogs, Spinners. rating bar, I2
ds and Thread handlers. Files, Content

Android User Interface: IV |
Iv. menu; Lists and Notificatic \
Buttons, Text Fields, Check
progress bar, Android Thrg
Providers, and Databases. -

Messaging and Locatmn-BaSed Services: Sendmg SMS Messagcs
Programmatically, Gettmg ‘eedback after Sendlng the Messagel

V. Sending SMS Messages U.smg Intent Receiving, sending email.
Introduction to location- based service, configuring the Android 12
Emulator for Locatlon Bas_eq Services, Geocodmg and Map Based
’ .- Learning Resource
Text Boekg,I eference Books, E-Resources
Text Books:

__ I. Bill Phillips, Chris :’Bnan Hardy, and Kristin Marsicano, Android

\ Programming: The Big Nerd Rarich Guide, Big Nerd Ranch LLC, 3" edition, 2017.

] ' 2. Rajiv Ramnath, Roger Crawf}s, and Paolo Sivilotti, Andrmd SDK 3 for Dummies,
Wiley. ot

Reference Books: ﬁ

1. Android Programmmg with Kptlm tor Beginners by John Horton :"Intemnet and
Internet Engineering”, Danicl Miﬁol; TMH. .

2. Android 9 Development Co ok  Author Name: Rick Boyer Publisher; Packt
Publishing Latest Edition: 3rd ion

E-Resources:

1. https://www.udemy.com/cour$

. y/7utm_source=adwords&utmj i ,d'ium—udemyads&utm _campaign=DSA_Catchall la.E
N_cc.INDIA&utm_content=dgal4584&utm _term=_._ag_82569850245_._ad_533220805
i 577_. kw__. de c_. dm . pl. .

406594358574 i 9179839!}_pd &matchtype &gcl1d-CJOKCij1b2mBhDWARl

3 SAPZUn_mtj IDIC OdtﬂqBZIyWYVJTSKBBJ 8JUBH4erT4CS5 jBBUW7b86AOOy34aA JuQE,
ALw_wcB i

2, https: J//Www.coursera. org/spec:ahzatlons/andmld app-development
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Pért A: Introduction

Program: M.Sc. (CS) ‘ Semester: [V~ Yeat: [V | w.e._f..:Zl]Z.ﬂ-ZOZSV
8.1 Course Code | CST405
J- Course Title ELECTIVE- III: BIG DATA ANALYTICS
: 10 Course Type. | Theory
b 11} Pre-requisite : .
L (if any)

12} Course Learning. | At the end of course, Students will be able to _

Outcomes (CLO} |« Understand fundamentals of Big Data analytics. Investigate
Hadoop framework and Hadoop Distributed File system.

¢ Demonstrate the Map Reduce programming model to process thel
big data along with Hadoop tools.

e Analyze web contents and social networks to provide analytics with
relevant Vlsuahzatmn tools.

¢ Interpret busmess models and scientific computing parad:gms and
apply sofiware tools for big data analytics.

i3] Credit Value o Theory 4
: 14] Total Marks Internal Marks: 20 | Min Passing Marks:36
! External Marks: 80 -

Part B: Content of the COUI‘SB ______
Unit _ B Toplcs . Total Hours|

g Introduction to Big Data: Big Data and its importance,
" Characteristics of Big Data, What Comes Under Big Data, Who's

Generating Big Data, Challenges in Handling Big Data, HowBig Data 12
L Impact on IT, Big Data Analytics, Big data applications, Future of Big

Data, Risks of Big Data,

Introduction to Hadoop: Introduction to Hadoop, Hadoop
1 Architecture, Design Principles of Hadoop. Advantages of Hadoop,

Hadoop Storage: Hadoop Distributed File System (HDFS), Properties 12
of HDFS. Name Node, Secoridary Name Node, Data Node, Goals of
HDFS, Hadoop vs. Other Systems.

I11. Hadoop Mapreduce: Hadoop Map Reduce, Map Reduce paradigm,
Resource manager, Node manager, Partitioner, combiner.

IYARN: Introduction to YARN, YARN Framework, Classic Map
: IV. " Reduce VS YARN, Schedulers: FIFO, Fair, Capacity. ' 12
, : Hadoop Ecosystem Spark, Hlve HBase, Pig, Sqoop, Oozie.

12

_ B
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Text Books: ,
1. Professional Hadoop Solutior
Wiley, 2015, :

2. Understanding Big data, Chris
3. Big Data Analytics with R and

4. Oracle Big Data Handbook, Ti

Boris lublinsky, Kevin t. Smith, Alexey Yakubovich,|

on, Dirk deroos et al., McGraw Hill. 2012.
fadoop, VigneshPrajapati, Packt Publishing 2013.
lunkett, Brian Macdonald et al, Oracle Press, 2014,

!
Reference Books: |

.- HADOOP: The definitive Guide, Tom White, O Reilly 2012,
2. Big Data and Business analytits Jay Liebowitz, CRC press, 2013.

3. Oracle Big Data Handbook, Té %Plunkett, Brian Macdonald et al, Oracle Press, 2014

E-Resources:

Lhttps://www.coursera.org/learn/bi g

dta-introduction
2. https://www.udemy.com/course/| ek

g :
&I‘I‘i:bl g-data-basics/
3.https://ww.comsera.org,/leam/bi d&gadntroduction?speciaIization=big—data

gL
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Part A: Introduction I

- Program: M.Sc. (CS) i Semester: IV Year: [1 . ] w.e.f:2024-2028
L. Course Code CSP401
2 Course Title : Major Project
Course Type - - Practical
* l?re-requisite Prom'mnminu and research knowledge as per project |
(ifany) < = |
5. | Course Learning. | At the end of this course, the students will be able to: ‘
Outcomes (CLO) * Demonstrate a sound technical knowledge of their selected
| project topic. .
» Undertake identification, formulation and solution. |
» Design engineering solutions to complex problems utilizing
systems approach.
» Communicate with the community at large in written and oral
forms."
* Demonstrate the knowledge, skills and attitudes of a
professional. ‘
6. | Credit Value 8
7. | Total Marks , Max. Marks: 300 | Min Marks: 108

Part B: Important Guidelines for Major Project

Total Lectures: 30 /Total Hours: 60

A project report has to be submitted as per the rules described below:

1. Number of Copies: The student should submit One hard bound copy of the Project
Report with one RW/CD/DVD. ‘ :

2. No of students: Every student has to submit separate project.

3. Acceptance / Rejection of Project Report: The student must submit a project report to
the Head of Department/Project Guide for approval. The Head of Department/Project
Guide holds the right 1o accept the project or suggest modifications for resubmission.

4. Format of the Project Report :The student must adhere strictly to the following
format for the submission of the Project Report

L Pdper: The report shall be typed on white paper, A4 size or continuous
' computer stationary bond, for the final submission. The report 1o be submitted to
the University must be original and subsequent copies may be photocopied on
any paper.
1. Typing: The typing shall be of standard letter size, double-spaced and on one
side of the paper only, using black ribbons and black carbons.
L. Margins: The typing must be done in the following margins
Left ----- 35mm, Right ----- 20mm
Top ----- 35mm, Bottom ----- 20mm
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all be Rexene bound in black. Plastic, spxral bound
Project Reports not b , cepted.
V.  Front Cover: The ﬁomt cover should contain the following deta1

TOP: The!title in block capitais of bmm to ! Smm .letters.

:23: CENTER; Full name in block capitals of 6mm to {0mm letters.
BOTT@Ni: Name of the University, vear of submission- all in
block cgépgtals of 6mm to |0mm letters on separate lines with
proper spapmg and centring.

VI. Blank Sheets: At the begmnmg and end of the report , two white black bound

papers should be prov%cled one for the purpose of binding and other to be left

blank

3 6. Certificates etc: The report shouid contain the following:
L Certificate fron}f{ Gompany :
II.  Institute Certifj;:ate: Successful completion of project by competent
authority., 4 :
IH. Acl{nowledgmentg
IV. Listof Figures:j i}
V. Tables i
VI.  Nomenclature aJmi Abbreviations
7. Contents of the Project Repért; The project report must contain following in form of
chapter, however student ma lude any other relevant chapter(s):

[ Company Profile: THis! chapter should highlight the company details. This
would be chapter | 311@‘ hould include the main stream activity of the company,
the product line of thg sgompany and the details of the department where the
student has carried outjhis/her project work, This should not exceed two pages
or 800 words.

II.  Introduction to the plgtuect This chapter shall highlight the purpose of project
work, it will also deﬂnj the chapters to be followed in the Project Report.
HI.  Scope of work: Brief seope of the project work done
IV.  Existing System anduNeed for proposed System: If therc is some system
already in use, then glve brief detail of it in order to help to understand the
enhancements carried Qut by the student in the existing system.
_ V. Operating Env:ronmmq Hardware and Software required and used.
4, VL Proposed System: Wligch may contain following:
a. Objectives to b fulfilled: clearty define the objective(s) of the system,
b. User Requlremeﬂts State the requirements of the use in an unambiguous
manner. i “! : .
!D terminatien Techniques and Systems Analysis_I

; c. Requirements
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MethodsEmpl Use the formal methods to describe the |
requirements ofithe use like Fact Fmdmg Methods, Decision Analysis,
Data Flow Analy ,s etc.

* d. Prototyping: If ’Ihe prototypes has been developed prnor to the detailed
design, then glve: detax[s of the prototype.

N
i

Which includes as fotlows:
dule specifications
.D.and ER

. System flow charts

. Data Dictionary

:_ . cture charts
: . abase /File layouts
. ign of Input Design of Output screens and reports
g . r Interfaces
b * Design of Control Procedures
E 8. Testing procedures and Imp lementation phase
3 9. Problems encountered, Drawbacks and Limitations
‘ 10. Proposed Enhancements/ Futu,re enhancement
s I1. Conclusions " o
12. Bibliography ' .
L Annexure :

Learning Resources

erence Books and E-Resources

As per project topic.

yj Vi
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