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About the University
Sapthagiri NPS University (SNPSU) stands at the forefront of multidisciplinary education– offering cutting–edge programs focused on instilling deep knowledge– problem–solving skills– leadership– and effective communication through innovative methods. The University is geared to scale and sustain the challenges of higher education in India. To impart quality and excellence in education under Medicine– Engineering– Applied Sciences– Business Studies– Management Studies etc. the University has world class state–of–the art infrastructure.

About the School of Applied Science
The School of Applied Science was established in 2024 stated with two programs– Bachelor of Computer Applications and Master of Computer applications with the specialization of Data Science– Artificial Intelligence and Machine learning– Cyber Security– Forensics– and Cloud Technology.   The main objective is to producing high quality professionals to meet the demands of the emerging field of Applied Science and Computer Applications.  

OUR VISION
Offer a transformative impact on society through unique learning experience in Engineering Technology– Medicine– Applied Sciences– Business Studies– Management Studies and other areas of scholarship to the stakeholders to an unparalleled educational journey to serve the world and betterment of mankind.

OUR MISSION
· To provide a student centric–learning environment focused on deep disciplinary knowledge– problem solving– leadership– communication– interpersonal skills through innovative pedagogy and education reforms.
· To generate outstanding leaders in the field of health sciences and to provide optimum human patient–centered health care of the highest quality.
· To create and sustain a community of lifelong learners in an environment that emphasizes literacy– critical and innovative thinking– humanity– scientific inquiry and to promote patriotism and moral values.
· To impact in a transformative way… regionally– nationally and globally to face the economic– social and health related challenges for nation building.
· To accomplish quality assurance– enhancement and sustenance in academics and research for a fair and social justice by providing equal opportunity.

QUALITY POLICY
We at SNPSU strive to deliver continually enhanced– global quality in Medical– Technical– Applied Science– Business and Management education through an established Quality Management System complemented by the synergistic interaction of the stake holders concerned.

VISION OF THE SCHOOL
To envision developing internationally recognized school in academics– research activities and provide quality education for the students with good value system to serve the society and face challenges of the continuously changing world. 

MISSION OF THE SCHOOL
1.To train effective professionals by innovative teaching methodologies– emphasizing on experiential learning– through industry integrated curriculum with state–of–the–art infrastructure.
2. To enhance and maintain the highest academic standard in teaching learning process 
    and research.
3. To develop professionals through holistic education and inculcate ethics– discipline– 
    integrity– and social responsibility. 





SCHEME FOR 2025–2028 BATCH

 SEMESTER– I
	Sl.No
	Course
Code
	Course Title
	L
	T
	P
	C

	1. 
	25MCAGL101
	Python Programming
	3
	0
	    1
	4

	2. 
	25MCAGL102
		Discrete Structure and Statistical 
Analysis



	3
	0
	0
	3

	3. 
	25MCAGL103
	Computer Networks
	3
	0
	0
	3

	4. 
	25MCAGL104
	Data Structures and algorithm
	3
	0
	1
	4

	5. 
	25MCAGL105
	Professional Communication and 
Ethics
	2
	0
	0
	2

	6. 
	25MCAGL106
	Web Programming
	0
	0
	1
	1

	7. 
	25MCAGL107
	NoSQL Database
	0
	2
	1
	3

	8. 
	25MCAGL108
	Bridge Course–C Programming
	3
	0
	1
	0

	TOTAL
	14
	   4
	4
	22



SEMESTER– II
	Sl.No
	Course
Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAGL201
	Java Programming & Frameworks
	3
	0
	1
	4

	2.
	25MCAGL202
	Agile Technologies
	3
	0
	0
	3

	3.
	25MCAGL203
	Introduction to Data science
	3
	0
	0
	3

	4.
	25MCAGL204
	Research Methodology and IPR
	1
	0
	0
	1

	5.
	25MCAGL205
	MERN Stack Development
	0
	2
	1
	3

	6.
	25MCAGL206
	DevOps
	0
	2
	1
	3

	7.
	25MCA– –E1–
	Elective–I
	–
	–
	–
	3

	8.
	25MCA– –E2–
	Elective–II
	–
	–
	–
	3

	TOTAL
	–
	–
	–
	23






SEMESTER–III
	Sl.
No
	Course
Code
	Course Title
	L
	T
	P
	C

	1. 
	25MCAGL301
	Software Project Management
	3
	0
	0
	3

	2. 
	25MCAGL302
	 Information Security
	3
	0
	0
	3

	3. 
	25MCAGL303
	Advanced ML
	2
	0
	1
	3

	4. 
	25MCAGL304
	Big Data Analytics
	0
	2
	1
	3

	5. 
	25MCAGL305
	Cloud Computing
	2
	0
	1
	3

	6. 
	25MCAGL306
	Mini Project
	0
	0
	0
	2

	7. 
	25MCA– –E3–
	 Elective – III
	–
	–
	–
	3

	8. 
	25MCA– –E4–
	 Elective – IV
	–
	–
	–
	3

	TOTAL
	–
	–
	–
	23




SEMESTER– IV
	Sl. 
No
	Course
Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAGL401
	Internship/Swayam/MOOC*
	0
	0
	0
	2

	2.
	25MCAGL402
	Technical Seminar & Publications 
	0
	2
	0
	2

	3.
	25MCAGL403
	Major Project
	0
	0
	0
	17

	4.
	25MCAGL404
	Out Reach Activity 
	0
	0
	0
	1

	TOTAL
	4
	0
	0
	22





TOTALNO.OF CREDITS :90









Specialization (General)
PROFESSIONAL ELECTIVES (PE)
ELECTIVE –I
	Sl.No
	Course  Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAGLE11
	Information Security
	3
	0
	0
	3

	2.
	25MCAGLE12
	Software Testing and Practices
	2
	0
	1
	3

	3.
	25MCAGLE13
	 Mobile Application Development
	2
	0
	1
	3

	4.
	25MCAGLE14
	Digital Marketing
	2
	0
	1
	3

	5.
	25MCAGLE15
	Data Visualization with Tableau 
	2
	0
	1
	3


ELECTIVE–II
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAGLE21
	Block Chain Technology
	3
	0
	0
	3

	2.
	25MCAGLE22
	Web Component Development J2EE 
	2
	0
	1
	3

	3.
	25MCAGLE23
	 Design and Development of RPA
	2
	0
	1
	3

	4.
	 25MCAGLE24
	R Programming
	2
	0
	1
	3

	5.
	 25MCAGLE25
	Augmented and Virtual Reality
	2
	0
	1
	3


ELECTIVE–III
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAGLE31
	 Business Intelligence
	3
	0
	0
	3

	2.
	25MCAGLE32
	 Internet of Things (IoT)
	2
	0
	1
	3

	3.
	25MCAGLE33
	 Cyber Forensics
	2
	0
	1
	3

	4.
	25MCAGLE34
	Deep Learning
	3
	0
	0
	3

	5.
	25MCAGLE35
	Go Programming
	2
	0
	1
	3


ELECTIVE–IV
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAGLE41
	Design Thinking
	3
	0
	0
	3

	2.
	25MCAGLE42
	 Digital Marketing
	3
	0
	0
	3

	3.
	25MCAGLE43
	 Data Engineering 
	2
	0
	1
	3

	4.
	25MCAGLE44
	Data Analysis using Excel
	2
	0
	1
	3

	5.
	25MCAGLE45
	Applications of Neural Networks
	3
	0
	0
	3






Specialization (AI and ML)
PROFESSIONAL ELECTIVES (PE)
ELECTIVE –I
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAALE11
	 Introduction to AI and ML
	3
	0
	0
	3

	2.
	25MCAALE12
	 Software Testing and Practices
	2
	0
	1
	3

	3.
	25MCAALE13
	 Mobile Application Development
	2
	0
	1
	3

	4.
	25MCAALE14
	Digital Marketing
	2
	0
	1
	3

	5.
	25MCAALE15
	 Data Visualization with Tableau 
	0
	2
	1
	3


ELECTIVE–II
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAALE21
	Design and Development of RPA
	2
	0
	1
	3

	2.
	25MCAALE22
	Computer Vision Technologies
	3
	0
	0
	3

	3.
	25MCAALE23
	R Programming
	2
	0
	1
	3

	4.
	 25MCAALE24
	 Deep Learning
	2
	0
	1
	3

	5.
	 25MCAALE25
	 Business Intelligence
	3
	0
	0
	3


ELECTIVE–III
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAALE31
	Edge Computing
	2
	0
	1
	3

	2.
	25MCAALE32
	Generative AI
	2
	0
	1
	3

	3.
	25MCAALE33
	Natural Language Processing
	2
	0
	1
	3

	4.
	25MCAALE34
	Block Chain Technology
	3
	0
	0
	3

	5.
	25MCAALE35
	Game Theory
	3
	0
	0
	3


ELECTIVE–IV
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAALE41
	 AI and Product Management
	3
	0
	0
	3

	2.
	25MCAALE42
	 Reinforcement Learning
	2
	0
	1
	3

	3.
	25MCAALE43
	 Machine Learning on AWS
	0
	2
	1
	3

	4.
	25MCAALE44
	 Introduction to Neural Networks
	3
	0
	0
	3

	5.
	25MCAALE45
	 Social Network Analysis
	3
	0
	0
	3







Specialization (AI and DS)
PROFESSIONAL ELECTIVES (PE)
ELECTIVE –I
	Sl.No
	Course  Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAASE11
	 Introduction to AI and ML
	3
	0
	0
	3

	2.
	25MCAASE12
	 Software Testing and Practices
	2
	0
	1
	3

	3.
	25MCAASE13
	 Mobile Application Development
	2
	0
	1
	3

	4.
	25MCAASE14
	Digital Marketing
	2
	0
	1
	3

	5.
	25MCAASE15
	 Data Visualization with Tableau 
	0
	2
	1
	3


ELECTIVE–II
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAASE21
	 Block Chain Technology
	3
	0
	0
	3

	2.
	25MCAASE22
	 Computer Vision Technologies
	3
	0
	0
	3

	3.
	25MCAASE23
	Mathematics for Data science
	2
	0
	1
	3

	4.
	 25MCAASE24
	 Data mining and warehousing
	3
	0
	0
	3

	5.
	 25MCAASE25
	 Data Analysis using Excel
	0
	2
	1
	3


ELECTIVE–III
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAASE31
	 Data Engineering 
	2
	0
	1
	3

	2.
	25MCAASE32
	 Generative AI and Machine Learning
	2
	0
	1
	3

	3.
	25MCAASE33
	Intelligent and Learning Agents
	3
	0
	0
	3

	4.
	25MCAASE34
	 Deep Learning
	3
	0
	0
	3

	5.
	25MCAASE35
	 R for Data science
	0
	2
	1
	3


ELECTIVE–IV
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCAASE41
	 Reinforcement Learning
	3
	0
	0
	3

	2.
	25MCAASE42
	 Data Analytics in Cloud Computing
	3
	0
	0
	3

	3.
	25MCAASE43
	 Go Programming
	2
	0
	1
	3

	4.
	25MCAASE44
	 Business Intelligence
	3
	0
	0
	3

	5.
	25MCAASE45
	Artificial Neural Network and 
 Applications
	2
	0
	1
	3





	Specialization (cyber security and forensics)	
PROFESSIONAL ELECTIVES (PE)
ELECTIVE –I
	Sl.No
	Course  Code
	Course Title
	L
	T
	P
	C

	1.
	25MCACFE11
	 Principals of cyber security
	3
	0
	0
	3

	2.
	25MCACFE12
	 Software Testing and Practices
	2
	0
	1
	3

	3.
	25MCACFE13
	 Mobile Application Development
	2
	0
	1
	3

	4.
	25MCACFE14
	Digital Marketing
	2
	0
	1
	3

	5.
	25MCACFE15
	 Data Visualization with Tableau 
	0
	2
	1
	3


	ELECTIVE–II	
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCACFE21
	 Block Chain Technology
	3
	0
	0
	3

	2.
	25MCACFE22
	Network Security
	3
	0
	0
	3

	3.
	25MCACFE23
	Advanced Cryptography
	3
	0
	0
	3

	4.
	 25MCACFE24
	 Malware Analysis and Reverse 
 Engineering
	3
	0
	0
	3

	5.
	 25MCACFE25
	 Design and Development of RPA
	2
	0
	1
	3


ELECTIVE–III
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCACFE31
	 Cloud Computing
	2
	0
	1
	3

	2.
	25MCACFE32
	 Web Application Security
	2
	0
	1
	3

	3.
	25MCACFE33
	 Cyber Physical Systems
	3
	0
	0
	3

	4.
	25MCACFE34
	 Mobile Security and Defence
	3
	0
	0
	3

	5.
	25MCACFE35
	 Privacy and Security in Big Data
	3
	0
	0
	3


ELECTIVE–IV
	Sl.No
	Course Code
	Course Title
	L
	T
	P
	C

	1.
	25MCACFE41
	 R Programming
	2
	0
	1
	3

	2.
	25MCACFE42
	 Cyber Threat Intelligence
	3
	0
	0
	3

	3.
	25MCACFE43
	 Go Programming
	2
	0
	1
	3

	4.
	25MCACFE44
	 Vulnerability Analysis & Digital Forenics
	3
	0
	0
	3

	5.
	25MCACFE45
	 Bio Informatics
	3
	0
	0
	3


Credits Distributions:      L: Lecture T: Tutorial	P: Practical      C: Credits
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	Program
	Master of Computer Applications
	Program Code
	25MCAMCA


	
	Course
	Python Programming
	Course Code
	25MCAGL101   

	
	Semester
	I
	Credits
	4
	Theory
	Practical
	Total Hours
	45T 30P

	
	
	
	
	
	3
	1
	
	

	
         1)


         2)
         3)
         4)
         5)
	COURSE OBJECTIVES

	
	To learn how to design and develop basic Python programs– and to apply the methods to create and manipulate the data structures such as strings– lists– tuples– dictionaries– and arrays.
Develop modular programs using functions.
Demonstrate object– oriented concepts and understand the regular expressions.
State the need for Python Programming and provide real life examples.
Acquire the knowledge about Django Architecture with python.

	
1)

2)
3)

4)
	General Instructions for Teaching–Learning Process

	
	Analyze the problem– Input/ Output requirement and procedure to solve problem before implementation in the lab.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer related  concepts  and  tutorials from web resources.

	Module
	Topics
	Hours

	


I
	Introduction to Python
	


9

	
	Python basics: Data types– operators–  input/output statements –  creating python programs–Python flow control statements: Decision making statements –  indentation– conditionals –  loops –  break– continue– and pass statements– Core data structures: Strings –  lists –  tuples –  and dictionaries. 	
	

	


II


	Python Functions
	


9

	
	Python Functions: Defining functions –  DOC strings –  Function Parameters: Default– keyword required and variable length arguments– key–word only parameters –  local and global variables –  pass by reference versus value –   Recursion– Functional Programming: Mapping –  filtering and reduction –  lambda functions –  list comprehensions.
	

	III
	Object Oriented Programming and Regular Expressions
	8

	
	Definition and defining a class –  constructor–  destructor –  self and del keywords –  access to attributes and methods –  getattr–  setattr and hasattr attributes –  data attributes and class attributes –  data hiding –inheritance –  static members– Regular expressions: Defining regular expressions and string processing.
	

	IV


	Working with Arrays– File operations and Exception handling
	8

	
	Working with Arrays: Arrays –  NumPy– File I/O:File object attributes –  Read and Write into the file –  Rename and Delete a File– Exceptions Handling: Handling Exceptions –  Built–in Exceptions and User defined Exceptions.
	

	

V
	Working with Django
	



11

	
	Rendering templates into html and other formats :Understanding models –views –  and templates –  separating the layers (MVC) – models –  views – templates– overall Django architecture– defining and using models– templates and form processing –  setting up the database –   using a database server –  using SQLITE –  creating the tables.  			
	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: Develop proficiency in creating applications using the Python Programming Language.
CO2: Describe various data structures available in Python programming language and apply 
          them in solving computational problems.
CO3: Implement modular programming using functions for various applications.
CO4: To develop and implement object oriented programming concepts for python program 
          applications– exception handling and file processing.
CO5: Implement the acquired knowledge of Django Architecture for python applications.

	Text books

	1. Timothy A. Budd– “Exploring Python”– Indian Edition– Tata McGraw–Hill– 2011.
2. Ascher andMark Lutz– “Learning Python”– 5th Edition– O'Reilly– 2013.

	Reference books

	1.Jeff Forcier– Paul Bissex– Wesley Chun– “Python Web Development with Django”– 1st  Edition–Addison–Wesley– 2008.
2. Wesley J Chun– “Core Python Applications Programming”– 3rdEdition– Pearson Education–  2015.
3. Peter Wentworth– Jeffrey Elkner– Allen B. Downey and Chris Meyers– “How to Think Like aComputer Scientist: Learning with Python 3”– 3rdEdition– Green Tea Press– 2020.
4. Allen B. Downey– "Think Python: How to Think Like a Computer Scientist”– 2ndEdition– O'Reilly Media– 2015. ISBN: 978–9352134755. 
5. Charles Dierbach– "Introduction to Computer Science Using Python"– 1st Edition– Wiley India Pvt Ltd.– 2015.  ISBN–13: 978–8125556014.
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Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	Discrete Structure and Statistical Analysis
	Course Code
	25MCAGL102

	
	Semester
	I
	Credits
	3
	Theory
	Practical
	Total Hours
	45T

	
	
	
	
	
	3
	–
	
	

	
1)


2)

3)

4)
5)
	COURSE OBJECTIVES

	
	To apply the multiplication principle and addition principle to solve the counting 
Problems and to recognize the partial ordering and construct a Hasse diagram for 
them.
To know various functions that are used in computer science and carry out a 
proof by induction using either the first or second principle of induction.
To develop knowledge of logical connectivity’s and compound propositions. Also– the 
truth table for a Boolean expression. 
To understand the fundamental concepts of probability theory.
To produce optimal decision–making of independent and competing actors in a 
strategy setting and to find the sequence of partial sum for an infinite series.

	
           1)


2)
3)

4)       

5)
	General Instructions for Teaching–Learning

	
	In addition to the traditional lecture method– different types of innovative teaching methods maybe adopted so that students will develop theoretical and applied mathematical skills.
To support and guide the students for self–study.
To state the need for mathematics with engineering studies and provide real–life examples.
To encourage the students for group learning and to improve their creative and analytical skills.
Responsible for assigning homework– grading assignments and quizzes.

	Module
	Topics
	Hours

	


I



	Discrete Theory and Relations
	9

	
	Discrete Theory– Introduction– elementary theory of sets– types of sets– set operations– fundamental products– partition of sets– countable and uncountable sets– computer representation of sets– fuzzy sets– problems – relations– definition– properties– types– domain– codomain– partial order relation– Hasse diagram– lattices– maximal and minimal– poset– problems.
	

	
II

	Functions and Mathematical Induction
	9

	
	Functions– definition of functions– types of functions– invertible function– composition of function– generic function– problems–mathematical induction– principles of mathematical induction– the well ordering principles– problems.
	

	III

	Mathematical Logic and Boolean Algebra
	9

	
	Mathematical logic – propositional calculus– basic logic operations– logical connectives and truth table– conditional statement– bi-conditional statement– converse– inverse– contrapositive– argument– methods of proof and quantifiers–problems.
	

	




IV

	Probability and Random Variable
	




9

	
	Probability– concept – axiomatic – properties – law of total probability – additive probability – conditional probability – multiplicative Law of probability –independent events –Baye’s theorem – problems– random variables – discrete and continuous random variable – expectations and variance – binomial – poisson – normal distribution.
	

	

V


	Game Theory and Sequence
	9

	
	Game Theory– introduction – types – pure and mixed strategies with two people zero sum game – maximin and minimax principle – saddle point– principle of dominance – graphical method of solving a game– problems.
	

	COURSE OUTCOMES

	At the end of Course Students will be– 
CO1: Apply the basic principles of sets relations functions and mathematical induction in  
computer science related problems.
CO2: Describe the lattices Hasse diagram and its types.
CO3: Apply Boolean algebra to simplify digital circuit.
CO4: Understand the basic concept of probability and to find probabilities of various 
events. 
CO5: Identify strategic situation and represent them as games.

	Text book

	1. J. K. Sharma– “Discrete Mathematics”– 3rd Edition– Macmillan Publications– 2011.
2. S. C. Gupta “Fundamental of Statistics”  Latest edition Himalaya Publications 2019.

	Reference books

	1. Kennath H Rosen– “Discrete Mathematics & its Applications with Combinatorics & Graph Theory”– 7th Edition– McGraw–Hill Education Pvt. Ltd– New Delhi– 2007.
2. Ralph P. Grimaldi– “Discrete and Combinatorial Mathematics”– 5th Edition– Pearson Education– 2004.
3. J. P. Trembley and R. Manohar– “Discrete Mathematics Structures with Application to Computer Science”– Reprint–Tata McGraw Hill Education– 2008. 
4. Dr. P. K. Srimani and M. Vinayaka Moorthy– “Probability and Statistics”– 1st Edition– Subhas publications– 1998.
5. S. C. Gupta– “Fundamental of Statistics”– Latest Edition– Himalaya Publications– 2019.
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	Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	Computer Networks
	Course Code
	25MCAGL103    

	
	Semester
	I
	Credits
	3
	Theory
	Practical
	Total Hours
	45T  

	
	
	
	
	
	3
	–
	
	

	
1)
2)
3)
4)
5)
	COURSE OBJECTIVES

	
	Describe basic terminologies used for computer networking and the Internet. 
To learn application layer protocols used for process to process communication. 
Describe about the transport layer protocols and its functions.
Familiarize with network layer protocols and their routing algorithms. 
To understand link–layer functionalities.

	
1)

2)
3)
4)
	General Instructions for Teaching–Learning Process

	
	Appropriate power point presentation– problem solving techniques shall be analyzed– 
to enhance teaching and learning process.
Appreciate the importance of congestion control mechanism.
Student should illustrate the packet tracer.
Refer related concepts  and  tutorials from web resources.

	Module
	Topics
	Hours

	I


	Computer Networks and the Internet
	9

	
	What is the internet? –  the network edge –  the network core –  delay –  loss –  and throughput in packet–switched networks –  protocol layers and their service models.	
	

	II

	Application layer 
	9

	
	Principles of network applications–the web and HTTP –file transfer: FTP – electronic mail in the internet –DNS–the internet’s directory service –peer–to–peer applications.
	

	
III

	Transport Layer 
	8

	
	Introduction and transport layer services–multiplexing and de–multiplexing–connectionless transport: UDP –principles of reliable data transfer –connection–oriented transport: TCP 
	

	IV

	Transport  and Network Layer
	8

	
	Principles of congestion control–TCP congestion control– The network layer:Introduction– virtual circuit and datagram networks–what’s inside a router?–the internet protocol (IP): forwarding and addressing in the internet–routing algorithms.
	

	                                              V


	The Network and Link Layer
	11

	
	Routing in the internet broadcast and multicast routing – The link layer and local area networks– Link layer: Introduction and services –  error–detection and correction techniques –  multiple access protocols –  link– layer addressing.
	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: To recognize the basics of computer networking and the Internet.
CO2: Demonstrate application layer protocols used for process to process communication
CO3: Illustrate the functions of transport layer protocols.
CO4: Analyze the network layer protocols and their routing algorithms.
CO5: To synthesis link–layer functionalities.

	Text books

	1. James F. Kurose– Keith W. Ross–“Computer Networking: A Top–Down Approach”– 6th Edition– Addison–Wesley– 2017. 
Chapters: 1– 2.1 – 2.6– 3– 4.1– 4.7– 5.1 – 5.4

	Reference books

	1. Behrouz A. Forouzan–“Data Communications and Networking”– 4thEdition– Tata McGraw–Hill– 2017. 
2. Alberto Leon–Garcia and Indra Widjaja–“Communication Networks–Fundamental Concepts and Key architectures”– 3rd Edition– Tata McGraw–Hill– 2004. 
3. William Stallings–“Data and Computer Communication”– 10thEdition– Pearson Education– 2017. 
4. Larry L. Peterson and Bruce S. David–“Computer Networks – A Systems Approach”– 5th Edition– Morgan Kaufmann Publishers In– 2011 . 
5. Wayne Tomasi–“Introduction to Data Communications and Networking”–1st Edition– Pearson Education– 2007. 
6. Nader F. Mir: Computer and Communication Networks”– 2nd  Edition– Prentice Hall– 2014.
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	Program

	Master of Computer Applications

	Program Code
	25MCAMCA

	
	Course
	Data Structures and Algorithm
	Course Code
	25MCAGL104 

	
	Semester
	I
	Credits
	4
	Theory
	Practical
	Total Hours
	45T 30P

	
	
	
	
	
	3
	1
	
	

	1)
2)

3)

4)

5)
	COURSE OBJECTIVES

	
	To understand the basics of data structures and analysis of algorithm.
To learn about brute force– divide–and–conquer and principles of parallel algorithm design.
To get familiarize with decrease–and–conquer and transform and conquertechniques.
To know space and time tradeoffs– dynamic programming and greedy technique.
To acquire the knowledge of backtracking–  branch–and–bound and  P– NP–completeness and approximation algorithms

	
1)

2)
3)
4)
	General Instructions for Teaching–Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	

I



	Introduction to Data Structures
	9

	
	Introduction to Data Structures: Types of data structures – recursive and non–recursive functions: examples and mathematical analysis – stacks – simple queues– trees –hashing–Introduction to algorithm:  Notation of algorithm–fundamentals of algorithmic problem solving –  important problem types–Fundamentals of the analysis of Algorithm Efficiency: Analysis framework –  asymptotic notations and basic efficiency classes.
	

	II
	Brute Force– Divide–and–Conquer and  Principles of Parallel Algorithm Design
	9

	
	Brute Force: Selection Sort–  sequential search –  brute–force string matching –  exhaustive search–Divide–and–Conquer: Merge Sort –  quick sort –  binary search–Principles of Parallel Algorithm Design: Preliminaries–decomposition –  tasks and dependency–graphs –  granularity –  concurrency and task–interaction –  decomposition techniques.
	

	III
	Decrease and Conquer– Transform and Conquer
	9

	
	Decrease–and–Conquer: Insertion sort–  depth first search and breadth first search –  topological sorting –  algorithms for generating combinatorial objects generating permutations –  generating subsets–Transform and Conquer: Presorting –  heaps–notion of the heap –  heap sort.
	

	

IV

	Space and Time Tradeoffs–  Dynamic Programming and  Greedy Technique
	
9

	
	Space and Time Tradeoffs: sorting by counting– Hashing: open hashing–closed hashing–Dynamic Programming: Warshall‘s algorithm – Floyd‘s algorithms for the all–pairs shortest paths problem–Greedy Technique: Kruskal‘s algorithm –  Dijkstra‘s algorithm –  Huffman trees.
	

	V


	Backtracking–  Branch–and–Bound and  P– NP–Completeness and Approximation Algorithms
Backtracking: n–Queens problem– Hamiltonian circuit problem– subset–sum problem–Branch–and–Bound: Knapsack Problem– traveling salesman problem–P– NP–Completeness and Approximation Algorithms: P and NP problems– NP–complete problems– approximation algorithms for the traveling salesman problem– approximation algorithms for knapsack problem.
	9


	COURSE OUTCOMES

	At the end of the course students will be– 
CO1:  Understand the  basics of data structures and analysis of algorithm.
CO2:  Able to implement brute force– divide–and–conquer and  principles of parallel 
algorithm design.
CO3:  To perform decrease–and–conquer and transform and conquertechniques on  
           given scenario.
CO4:  Acquire knowledge on space and time tradeoffs–  dynamic programming and  
greedy technique.
CO5: Ability to solve problems using backtracking–  branch–and–bound and  p– np–
completeness and approximation algorithms

	Text books

	1. Anany Levitin– “Introduction to Design and Analysis of Algorithm”– 3rd Edition– Pearson Education– 2012.
Chapters 1.1–1.3– 2.1–2.4– 3.1– 3.2– 3.4– 4.1–4.3– 5.1–5.4– 6.1– 6.4– 7.1– 7.3– 8.2– 9.1–9.4– 
11.3–12.1–12.3
2. Ananth Grama– Anshul Gupta– George Karypis– Vipin Kumar–“Introduction to Parallel
Computing”– 2nd Edition– Pearson Education– 2003.
Chapters 3.1.1– 3.1.2– 3.2.
3. Richard F. Gilberg and Behrouz A. Forouzan– “Data Structures :A Pseudocode Approach with C”– 2ndEdition– Cengage India Private Limited– 2007. 

	Reference books

	1. Horowitz– Sahani– Anderson–Freed– “Fundamentals of Data Structures in C”– 2nd Edition– University Press– 2007. 
2. Horowitz E.– Sahani S– Rajasekharan S–“Fundamentals of Computer Algorithms”– 2nd
     Edition– Universities Press– 2008.
3. Thomas H. Cormen– Charles E. Leiserson– Ronal L. Rivest– Clifford Stein–“Introduction to Algorithms”– 3rd Edition– MIT Press– 2009.
4. Robert Kruse & Bruce Leung– “Data Structures & Program Design in C”– 2nd Edition– Pearson Education– 2007. 
5. Debasis Samanta– “Classic Data Structures”– 2nd Edition– PHI– 2009.
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	Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	Professional Communication and Ethics
	Course Code
	25MCAGL105    

	
	Semester
	I
	Credits
	2
	Theory
	Practical
	Total Hours
	30T

	
	
	
	
	
	2
	–
	
	

	
           1)

2)
           3)                   
4)  

5)
	COURSE OBJECTIVES

	
	To know about fundamentals of communicative English and communication skills in general.
To train the students on non–verbal communication.  
To impart basic English grammar and essentials of important language skills.
To learn about techniques of information to face challenging situations through group communication and presentation skills.
To make the students understand the importance of ethical behaviour.

	Module
	Topics
	Hours

	

I



	Basics of Technical Communicationand  Barriers to Communication
	9

	
	Basics of Technical Communication: Introduction – importance of technical communication – general and technical communication – objectives and characteristics of technical communication –  process of communication –  levels of communication – flow of communication –  visual aids in technical communication– Barriers to Communication	: Introduction – classification of barriers.
	

	



II



	Non–verbal Communication– Active Listening and Effective Speaking
	9

	
	Non–verbal Communication: Introduction – kinesics –  proxemics –  chronemics –  correlating verbal and non–verbal communication –  cross–cultural variations–Active Listening:	Introduction – reasons for poor listening – traits of good listener –  listening modes –  types of listening –  barriers to effective listening –  listening for general content and specific information.
Effective Speaking:	Introduction – achieving confidence – clarity –  and fluency –  vocal cues.
	

	III

	Conversations and Dialogues–  Formal Presentations and Interviews
	9

	
	Conversations and Dialogues: Introduction – conversation –  telephonic conversations and etiquette–Formal Presentations: Introduction – planning –  outlining and structuring –  nuances of delivery –  guidelines for effective delivery –  controlling nervousness and stage fright –  visual aids in presentations–Interviews: Introduction –  objectives of interviews – types of interviews –  job interviews –  Resumes: Resume –  bio data and curriculum vitae –  resume design and structure.
	

	IV




	Group Communication– Reading Comprehension–  Formal Letters– Email and Research Papers
	9

	
	Group Communication:	Introduction –  forms of group communication –  use of body language in group communication –  discussions –  group discussions –  organizational GD –  GD as part of a selection process–
Reading Comprehension: Introduction – improvingcomprehension skills –  techniques for good comprehension – study skills–Formal Letters– Email and Research Papers: Introduction – letter writing – cover letters – emails –  research papers.
	

	


V


	Basic Concepts– Responsibilities and Rights of Professionals– Global Issues and Ethical Codes
	
9

	
	Basic Concepts: Introduction –  terminology –  governing edicts –  personal ethics –  professional ethics –  ethical dilemmas –  emotional intelligence –  thoughts on ethics –  value education –  dimensions of ethics –  setting goals in life–Responsibilities and Rights of Professionals: Professional responsibilities – professional rights–Global Issues: Environmental ethics –  computer ethics –  research ethics –  intellectual property rights – professionals and ethics– Ethical Codes: Need for ethical codes – sample code: computer society of India.
	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: Demonstrate the skills of presentation. 
CO2: Demonstrate the skills of email writing– research paper and group discussion etiquettes.
CO3: Apply the skills of writing resumes and attending interview. 
CO4: Adapt ethical practices in day to day life and profession and explain the legal process 
         of acquiring an intellectual property rights.
CO5: Demonstrate the ethics of IT organizations etiquettes. 

	Text Books

	1. Meenakshi Raman andSangeeta Sharma–“Technical  Communication  Principles and Practices”– 3rdEdition– Oxford University Press–2015.
2. R. Subramanian– “Professional Ethics”– 2nd Edition– Oxford University Press– 2017.

	Reference books

	1. George Reynolds– “Ethics in Information Technology”– 5thEdition– Cengage– 2014.
2. M.AshrafRizivi– “Effective Technical Communication”– 2ndEdition–Tata McGraw Hill– 2017.
3. Mike W Martin and Ronald Schinzinger– “Ethics in Engineering”– 4th  Edition– Tata McGraw Hill– 2017.
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	Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	Web Programming
	Course Code
	25MCAGL106

	
	Semester
	I
	Credits
	3
	Tutorial
	Practical
	Total Hours
	30T 30P

	
	
	
	
	
	2
	1
	
	

	
1)


2)

3)

4)
           5)
	COURSE OBJECTIVES

	
	To acquire the knowledge of the fundamentals of Internet– browsing techniques and the principles of web design– learn how to create and maintain quality web pages using HTML tabs and elements.
Simple and impressive design techniques– from basics to advance to focus on goal oriented and user centric designs.
To build dynamic web pages with validation using java script objects and by applying different event handling mechanisms.
To create dynamic web applications with a structural architecture using AngularJS. 
To develop and deploy excellent websites for business– clients on the internet

	
1)

2)
3)

4)
	General Instructions for Teaching–Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	
	Topics Covered in Tutorials
	Hours

	1.
	Create a basic HTML5 web page with headings paragraphs and lists.
	2

	2.
	Design a webpage using HTML5 structure elements (header footer section article).
	2

	3.
	Add internal and external links images and multimedia content to a webpage.
	2

	4.
	Create an HTML form with various input types and form controls.
	2

	5.
	Use HTML tables to display tabular data with proper markup.
	2

	6.
	Develop a responsive web page layout using basic HTML and media queries.
	2

	7.
	Apply CSS for formatting text colours and backgrounds on a webpage.
	2

	8.
	Create and use internal external and inline style sheets to style elements.
	2

	9.
	Design and style tables lists and forms using CSS properties.
	2

	10.
	Implement horizontal and vertical navigation menus using CSS.
	2

	11.
	Write basic JavaScript programs using variables operators and expressions.
	2

	12.
	Create JavaScript functions and use conditional and looping statements.
	2

	13.
	Work with JavaScript arrays string methods and object manipulation.
	2

	14.
	Manipulate HTML elements dynamically using DOM methods and events.
	2

	15.
	Validate form input using JavaScript and regular expressions.
	2

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: To learn the concepts of world wide web– and the requirements of effective web 
         design and to design web pages using the HTML.
CO2: To apply CSS features with different layouts to develop attractive web pages.
CO3: Develop and implement websites with good aesthetic sense using java script and 
         event handling.
CO4: Ability to develop AngularJS based dynamic web applications. 
CO5: Analyze a web page and identify its elements and attributes– ability to develop user 
         friendly and commercial websites.

	Text Books

	KOGENT Learning Solutions Inc.–”HTML5 BLACK BOOK”– 2nd Edition– Dream tech Press– 2016. 
2. Julie Meloni– Jennifer Kyrnin–  “HTML–  CSS–  and  JavaScript All in One: Covering HTML5– CSS3– and ES6”– 3rd Edition– Sams– 2019. 
1. 3. Rodrigo Branes– “AngularJS Essentials”– 6th Edition– Packt Publications Ltd– 2014.

	Reference Books

	1. Ruebbelke– “AngularJS in Action”–  1st Edition–  Wiley Publication–  ISBN 9789351198383– 2015.
2. Jennifer Niederst Robbins– “Learning Web Design: A Beginner`s Guide To HTML– CSS– JavaScript– And Web Graphics”– 5th  Edition– O’Reilly– 2018. 
3. Luke Welling Laura Thomson– “PHP and MySQL Web Development”– 5th  Edition– Addison – Wesley Professional– 2016.
4. Robert W. Sebesta–  “Programming  the  World  Wide  Web”–  4th Edition–  Pearson Education– 2011.
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	Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	NoSql Database
	Course Code
	25MCAGL107

	
	Semester
	I
	Credits
	3
	Tutorial
	Practical
	Total Hours
	30T 30P

	
	
	
	
	
	2
	1
	
	

	
1)

2)

3)

4)

5)
	COURSE OBJECTIVES

	
	To introduce the concepts–need–and evolution of NoSQL databases in modern data management.
To understand the different categories of NoSQL databases and their data models.
To develop skills in designing and implementing NoSQL-based solutions for large-scale applications.
To compare NoSQL databases with traditional relational databases in terms of scalability–flexibility–and performance.
To explore real-world use cases and tools such as MongoDB–Cassandra–and Redis

	
1)

2)
3)

4)
	General Instructions for Teaching–Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	
	Topics Covered in Tutorials
	Hours

	1.
	The Relational Database Revolution with SQL – Design  Limitation – Schema Evolution
	2

	2.
	Motivations for NoSQL Databases- SQL Versus NoSQL Databases ACID and BASE
	2

	3.
	Types and Eventual Consistency – Types of  NoSQL Databases
	2

	4.
	The Relational Database Revolution with SQL – Design  Limitation – Schema Evolution
	2

	5.
	Comparison of RDBMS with different types of NoSQL  Database
	2

	6.
	Introduction to Document Database- MongoDB
	2

	7.
	CRUD – Create Read Update and Delete
	2

	8.
	Find Operation – Sorting – Limiting – Operators
	2

	9.
	Key-Value Databases – Essential Features of Key-Value Database
	2

	10.
	From Arrays to Key-Value Databases-Properties of Keys-Characteristics of Values- Limitations of Key-Value Databases
	2

	11.
	Redis Database- Queries
	2

	12.
	Case-study : Key-Value Databases for Mobile Application Configuration
	2

	13.
	Column-Family(Wide Column) Databases- Introduction – Google Bigtable
	2

	14.
	Architectures used in Column-Family Databases
	2

	15.
	Cassandra Architecture : peer -to-peer-Commit Log-Bloom Filter
	2

	16. 
	Consistency Level- Processes and Protocols- Replication-AntiEntropy-when to use Column-Family.
	2

	17.
	Graph Databases-Introduction- Graphs and Network Modelling
	2

	18.
	Advantages – Elements-Operations-Properties of Graphs and Nodes -Types.
	2

	19.
	Graph Design - Cyber Query Language- Creating Removing and Querying Nodes and Relations
	2

	20.
	Gremlin: Query by Graph Traversal- using NoSQL and Relational Databases together.
	2

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1:Explain and compare different types of NoSQL Databases 
CO2:Compare and contrast RDBMS with different NoSQL databases. 
CO3:Demonstrate the detailed architecture and performance tune of Document–oriented NoSQL databases. 
CO4:Explain performance tune of Key–Value Pair NoSQL databases. 
CO5:Apply Nosql development tools on different types of NoSQL Databases.

	Text Books

	2. Sadalage P. & Fowler NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence Wiley Publications1st Edition 2019.

	Reference Books

	1. .  WEB REFERENCES: 1. https://www.ibm.com/cloud/learn/nosql–databases 2. https://www.coursera.org/lecture/nosql–databases/introduction–to–nosql–VdRNp 3. https://www.geeksforgeeks.org/introduction–to–nosql/ 4. https://www.javatpoint.com/nosql–databa .




















	[image: ]
	Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	Bridge Course–C Programming 
	Course Code
	25MCAGL108

	
	Semester
	I
	Credits
	–
	Theory
	Practical
	Total Hours
	30T   15P

	
	
	
	
	
	3
	1
	
	

	
1)

2)
3)
4)
5)
	COURSE OBJECTIVES

	
	Provides knowledge on problem solving technique– flowchart– algorithm– and basic programming language.
Provides knowledge on looping and control statements along with I/O operations.
Learning the modular programming– arrays and strings.
Understanding the memory management– pointers and file handling operations.
Learning the basic programming constructs which helps to switch over to any other language in future.	

	
1)

2)
3)
4)
	General Instructions for Teaching–Learning Process

	
	Analyze the problem– Input/Output requirements and procedure to solve problem before implementation in the lab.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Referrelated  conceptsand tutorials from web resources.

	Module
	Topics
	Hours

	


I



	Fundamentals of Computer– Data Types and Operators
	6

	
	Fundamentals of Computer: Concept of problem solving –  problem definition – program design –  techniques of problem solving: flowcharting –  algorithms –  pseudo code –  decision table –  structured programming concepts –  programming methodologies viz. top–down and bottom–up programming. characteristics of a good programming language–Data Types: Character set –  C tokens –  keywords & identifiers –  structure of C program –  executing a C program. constants –  variables –  data types –  declaration of variables –  declaration of storage classes –  assigning values to variables defining symbolic constants –  declaring a variable as constant– Operators and Expressions: Arithmetic –  relational –  logical –  assignment –  increment and decrement –  conditional –  bitwise –  comma –  special operators –  arithmetic expressions –  evaluation of expressions –  precedence of arithmetic operators –  type conversions in expressions –  operator precedence and associativity.	
	

	



II






	IO Operations and Control structures
	6

	
	Managing Input and output operations: The scanf()  and printf() functions –  reading a  character –  writing  a character –  (the getchar()  and putchar() functions)  –  the address operator (&) –  formatted input and output using format specifiers –  writing simple complete C programs–Decision Making and Branching: Decision making with if statement –  simple if –   if..else  –  nesting of if..else –  the else..if ladder –  the switch –  the ?: operator –  the goto statement –  the break statement –  programming examples–Decision Making and Looping: The while –  the do..while statements –  the for statement –  nested loops –  jumps in loops –  the continue –  programming examples.
	

	III

	Introduction to Arrays and Strings
	6

	
	Arrays: The meaning of an array –  one dimensional and two dimensional arrays –  declaration and initialization of   arrays –  reading –  writing and manipulation of   above types of arrays –  dynamic arrays –  programming example–  Strings:Declaring and initializing string variables –  reading string from terminal –  writing string to screen –  arithmetic operations on characters –  putting strings together –  comparison of two strings –  string handling functions –  table of strings –  programming examples.
	

	IV




	Functions and Structures
	6

	
	[bookmark: h.ma8i89ezddxp]User Defined Functions: Need for user defined functions –  a multi–function program –  elements of User defined functions –  defining functions –  return values and their types –  function calls –  function declaration –  category of functions –  nesting of functions –  recursion –  passing arrays to functions –  programming examples–Structures: Defining a structure –  declaring structure variables –  accessing structure members –  structure initialization –  copying and comparing structure variables –  operations on individual members –  array of structures –  structures within structures –  programming examples.	
	

	                                              V


	Pointers–  Memory Allocation and File management
	6

	
	Pointers and Dynamic Memory Allocation: Understanding pointers –  accessing the address space of a variable –  declaring and initialization pointer variables –  accessing a variable through its pointer –  pointer expressions –  pointers and arrays –  pointer and character strings –  array of pointers –  pointer as function arguments –  functions returning pointers –  pointers and structures –  programming examples–  Dynamic memory allocation: Allocating a block of memory: malloc –  al locating multiple blocks of memory: calloc –  releasing the used space: Free –  altering the size of a block: realloc–  File Management in C: Defining and opening a file –  closing a file –  input/ output operations on files –  command line arguments –  programming examples.
	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: Understand the basic problem solving techniques.
CO2: Develop programs using looping– branching and I/O concepts. 
CO3: Apply the concepts of arrays and strings by implementing modular programming.
CO4: Understand the dynamics of memory by the use of pointers and structures.
CO5: Demonstrate memory management concepts and file handling techniques.

	Text books

	1. Gottfried– Byron S– “Programming with C”– 4th Edition– Tata McGraw Hill– 2018.
2. Balagurusamy .E– “Programming in ANSI C”–  8E– Tata McGraw–Hill– 2019.

	Reference books

	1. Jeri R. Hanly& Elliot P. Koffman– “Problem Solving and Program Design in C”– 8th Edition– Addison Wesley– 2015. 
2. YashwantKanetker–“Let us C”– 19th Edition– BPB publisher– 2016.
3. V.Rajaraman– “Computer Programming in C”– 2nd Edition– Prentice Hall of India Pvt. Ltd–2019.
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	Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	Java Programming & Framework
	Course Code
	25MCAGL201

	
	Semester
	II
	Credits
	4
	Theory
	Practical
	Total Hours
	45T   15P

	
	
	
	
	
	3
	1
	
	

	
1)
2)
3)
4)
                  
            5)
	COURSE OBJECTIVES

	
	

	
1)

2)
3)
4)
	General Instructions for Teaching Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	

I

	Introduction to Java:
	9

	
	Overview of Java–	JVM–	Basics of Java programming–	Data types–
Variables– Operators– Control structures including selection– Looping– Java methods– Overloading– Math class– Arrays in java.
	

	
II


	Objects and Classes:
	9

	
	Basics of objects and classes in java– Constructors– Finalizer– Visibility modifiers– Methods and objects– Inbuilt classes like String– Character– String Buffer– File– this reference. 
	

	III

	Inheritance, Polymorphism & Multithreading:
	9

	
	Inheritance in java–	 Super and sub class– Overriding–	 Object class –Polymorphism – Dynamic binding– Instanceof operator– Abstract class– Interface in java– Package in java– LANG and UTIL package. Multithreading in java: Thread life cycle and methods– Runnable interface– Thread synchronization– Exception handling with try catch finally.
	

	IV




	Event, GUI programming & I/O programming:
	9

	
	Event handling in java– Event types– Mouse and key events– GUI Basics– Panels– Frames– Layout Managers: Flow Layout– Border Layout– Grid Layout– GUI components like Buttons– Check Boxes– RadioButtons– Labels– TextFields– TextAreas– ComboBoxes– Lists–
Scroll Bars– Sliders– Windows– Menus– Dialog Box– Applet and its life cycle. Text and Binary I/O– Binary I/O classes– Object I/O– Random Access Files.
	

	V
	JDBC, Hibernate and Spring Framework
	9

	
	Database Connectivity using JDBC–Establishing Database Connection –Statement and PreparedStatement –CRUD Operations using JDBC –Introduction to Hibernate Framework and ORM Concepts –CRUD Operations using Hibernate –Introduction to Spring Framework –Dependency Injection (DI) –Introduction to Spring Boot– Developing Simple Applications using Hibernate and Spring 
	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1:Understand database connectivity concepts using JDBC and perform basic CRUD operations. (PO1, PO2, PO5) 
CO2:Apply JDBC concepts to establish database connections and execute SQL queries. (PO1, PO2, PO3, PO5) 
CO3: Understand the basics of Hibernate framework and ORM concepts. (PO1, PO2, PO3, PO5) 
CO4: Develop simple applications using Hibernate for CRUD operations. (PO1, PO2, PO3, PO4, PO5) 
CO5: Understand the fundamentals of Spring Framework, Dependency Injection, and Spring Boot. (PO1, PO2, PO3, PO4, PO5)

	Text books

	1. Herbert Schildt, Java: The Complete Reference, 12th Edition, McGraw Hill, 2021. 
2. E. Balagurusamy, Programming with Java, 6th Edition, McGraw Hill, 2019. 
3. Cay S. Horstmann, Core Java Volume I – Fundamentals, 12th Edition, Pearson, 2021.

	Reference books

	1. Kathy Sierra and Bert Bates, Head First Java, 3rd Edition, O’Reilly Media, 2022. 
2. Deitel & Deitel, Java How to Program, 11th Edition, Pearson, 2018. 
3. Craig Walls, Spring in Action, 6th Edition, Manning Publications, 2022. 
4. Christian Bauer and Gavin King, Hibernate in Action, 1st Edition, Manning Publications, 2004.
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	Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	Agile Technologies
	Course Code
	25MCAGL202

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	30T   

	
	
	
	
	
	3
	–
	
	

	
1)

2)
3)
4)
5)
	COURSE OBJECTIVES

	
	Understand the software engineering process and to analyze the software requirements.
Learn different software models and design solutions for a given real life problem.
Describe the concepts of agile principles and practices.
Acquire the knowledge on agile designing.
Gain the knowledge on agile frameworks–planning and testing.

	
1)

2)
3)
4)
	General Instructions for Teaching–Learning Process

	
	Analyze the problem– Input/Output requirements and procedure to solve problem before implementation in the lab.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer related  concepts and tutorials from web resources.

	Module
	Topics
	Hours

	


I



	Requirements Engineering:
	6

	
	Functional and Non–functional requirements–the software  requirements document–Requirements specification– Requirements engineering processes– Requirements elicitation and analysis–  Requirements validation–  Requirements management. 
Socio–technical systems: Complex systems–  System engineering–System procurement– System  development– System operation. 
	

	



II


	System modeling:
	6

	
	Context models– Interaction Models– Structural Models– Behavioral models–  Model–driven engineering.  
Software Design and Development– Architectural Design: Architectural design decisions–  Architectural views– Architectural patterns– Application architectures. 
	

	III

	Agile Methodologies
	6

	
	Introduction: What is agile? The history of Agile– The Agile Manifesto– The  Foundations of Agile– The Agile mind set– Delivery environments and Agile suitability– The lifecycle  of product development– The ‘Iron Triangle’– Working with uncertainty and volatility– Empirical and  defined processes. 
	

	IV




	Generic Agile Process:
	6

	
	Agile operating model– Common Agile Roles– the customer– the team– The  Agile lead– the stakeholders– Common Agile Techniques– Stories and backlog refinement– Agile  estimation– Agile planning– Agile testing– Common Agile Practices– Short feedback loops– Face–to face communication– Daily stand–ups– Show and tells– Retrospectives– Emergent documentation–  Visual boards– Sustainable pace– Focus on quality– Major Agile technical practices. 

	

	                                              V


	Major Agile Frameworks:
	

	
	eXtreme programming (XP)– Values– Principles– Practices Scrum– Roles–  Activities and Artefacts– Dynamic systems development method (DSDM)– Philosophy and eight  principles– Roles– DSDM process– Agile project management– Kanban– models– Difference between  Scrum and Kanban– Lean software development– Lean software development principles– Lean startup– Scaled Agile framework (SAFe)– Safe Process model.
	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: Articulate the software engineering process by developing the Software Requirements  Documentation.
CO2:  Model and design solutions for a given real life problem.
CO3:  Describe the concepts Agile principles and Practices.
CO4:  Discuss the process of Agile Software Development.
CO5:  Describe the different Agile Framework for software Development.

	Text books

	1. Ian Sommerville: Software Engineering–9th Edition–Pearson Education Publications–2013. 
2. Peter Measey and Radtac: Agile Foundations: Principles–Practices and Frameworks–Viva  Books Private Limited.

	Reference books

	1.  Roger. S. Pressman: Software Engineering–A Practitioners approach–7th Edition–McGraw Hill–2010.
2. Shari Lawrence Pfleeger–Joanne M. Atlee: Software Engineering Theory and Practice–4th  Edition–Pearson Education–2009.
3. Robert C. Martin with contributions by James W. Newkirk and Robert S Koss: Agile Software  Development: Principles–Patterns and Practices–Pearsons Education.
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	Program
	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	Introduction to Data Science
	Course Code
	25MCAGL203

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	45T 

	
	
	
	
	
	3
	0
	
	

	
1)
2)
3)

4)
5)
	COURSE OBJECTIVES

	
	To understand the basic concepts of Data science.
To analyse the preprocessing techniques for data classification.
To apply statistical and probabilistic techniques for data analysis and decision- making.
To implement modelling methods for machine learning problems.
Analyzing data from files and visualizing graphical presentations using tableau.

	
1)
2)
3)

4)
5)
	General Instructions for Teaching-Learning Process

	
	Integrate hands-on coding exercises using Python and Tableau for real-world application.
Develop analytical thinking using case studies and problem-solving tasks. Promote project based learning – Assign mini-projects to help students apply data science concepts to real datasets.
Encouraging students to explore online resources, research papers, and industry trends in data science.
Conduct regular assessments through quizzes, coding challenges, and practical assignments.

	Module
	Topics
	Hours

	
I
	Fundamentals of Data Science
	

6

	
	Introduction – Evolution of data science – Data science process – roles – stages in data science project – components of the Data Science lifecycle
– data analytics – exploring data – managing data – cleaning and sampling for modeling and validation.
	

	

II
	Data Pre-processing and Data Wrangling
	

10

	
	Loading from different files – Accessing datasets – Data Pre-processing: Data Cleaning – stripping out extraneous information – Find and treat missing values – Identify and treat outliers – Data Wrangling: Grouping – merging – combining – concatenating – Reshaping(pivoting) – Data
Transformation – Mapping.
	

	
III
	Statistics and Hypothesis Testing
	

9

	
	Inferential Statistics-Point estimates – Confidence Interval – Central limit theorem	–	Normalizing	data	using	z-score	–	Normal	Distributions
Hypothesis testing – t-test – One Sampled and two sampled tests – Correlation – Person correlation coefficient.
	

	IV
	Data Science Algorithms
	

10

	
	Understanding Linear regression – making prediction – hypothesis on regression coefficients – Adding best fit – Multiple Linear Regression – Polynomial Regression – Logistic Regression – Model Evaluation – Confusion matrix.
	

	

V
	Data Visualization-Tableau
	

10

	
	Introduction – Techniques used for visual data representation – Types of data visualization – Applications of data visualization – visualizing big data – Tools used in data visualization – Introduction to tableau software – connecting to data – tableau desktop workspace – Data analytics in
tableau public – Using visual controls in tableau public.
	


	COURSE OUTCOMES

	At the end of the course, students will be able to:
CO1: Understand the core concepts of Data Science, including the process and lifecycle. CO2: Apply preprocessing techniques for data classification and analysis.
CO3: Use statistical and probabilistic methods for data analysis and decision-making. CO4: Implement machine learning models for solving real-world problems.
CO5: Analyze and visualize data using tools like Tableau to generate meaningful insights.

	Text Books

	1. Khushboo Shaw, Foundation of NLP: Simplified for Beginners, 2024, ISBN-13: 979- 8894985510
2. Steven S. Skiena, “The Data Science Design Manual”, Springer 2017.
3. Peter Bruce, Andrew Bruce, and Peter Gedeck, “Practical Statistics for Data Scientists”, 2nd edition, 2020.
4. Joel Grus, “Data Science from Scratch”, 2nd Edition, O’Reilly Publications/Shroff Publishers and Distributors Pvt. Ltd., 2019.

	Reference Books

	1. Emily Robinson and Jacqueline Nolis, “Build a Career in Data Science”, 1st Edition, Manning Publications, 2020.
2. R Programming for Data Science, Roger D. Peng, LeanPub, 2015
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	Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	Research Methodology and IPR

	Course Code
	25MCAGL204

	
	Semester
	II
	Credits
	1
	Theory
	Practical
	Total Hours
	30T  

	
	
	
	
	
	2
	 –  
	
	

	
1)

2)

3)
4)
5)
	COURSE OBJECTIVES

	
	Explore the research methodology and define the problem for research with its  scope and objectives.
Learn the importance of result analysis and scientific methodology in recording results.
To prepare the research proposal.
Describe about the patents– designs– trade mark and copyright.
Learn the administration of patent system.	

	1)

2)
3)
4)
	General Instructions for Teaching –  Learning Process

	
	Appropriate power point presentation– problem solving techniques shall be analyzed–   to enhance teaching and learning process.
Encourage collaborative learning in the class.
Student should perform IPR for various documents. 
Refer tutorials and concepts from web resources.

	Module
	Topics
	Hours

	
I

	Research Methodology
	6

	
	Meaning of research problem –  sources of research problem –  criteria characteristics of a good research problem –  errors in selecting a research problem –  scope and objectives of research problem. Approaches of investigation of solutions for research problem–data collection –  analysis –  plagiarism –  research ethics.
	

	II



	Results and Analysis
	6

	
	Importance and scientific methodology in recording results –  importance of negative results –  different ways of recording –  industrial requirement –  artifacts versus true results –  types of analysis (analytical –  objective –  subjective) –  outcome as new idea –  hypothesis –  concept –  theory –  model etc.
	

	III

	Technical Writing 
	6

	
	Effective technical writing –  how to write a manuscript/ responses to reviewers comments –  preparation of research article/ research report –  writing a research proposal  –   presentation and assessment by a review committee.
	

	IV


	Intellectual Property Rights 
	6

	
	Nature of intellectual property: Patents –  designs –  trade mark and copyright. Process of patenting – And development: Echnological research –  innovation –  patenting & development. Procedure for grants of patents –  patenting under PCT.
	

	  
V                             


	Patent Rights and New Developments in IPR 
	
6

 

	
	Scope of patent rights – Licensing and transfer of technology – Patent information and databases – Geographical indications – New developments in IPR: Administration of patent system.
	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: Apply the research methodology and identify the research problem for research with 
          its scope and objectives.
CO2: Understand the methods of result analysis and scientific methodology of results    
          recording.
CO3: Able to draft effective research proposal.
CO4: Acquire the knowledge about the patents– designs– trade mark and copyright.
CO5: To understand the administration of patent system.

	Text books

	1. Ranjit Kumar– “Research Methodology– A step by step guide for beginners”– 4th  Edition– 
    Pearson Education– Australia– 2023.
2. Ann M. Korner– “Guide to Publishing a Scientific paper”– 1st Edition– Bioscript Press– 2008.
3. T. Ramappa– “Intellectual Property Rights Under WTO”– S. Chand– 2008.

	Reference books

	1. Kothari C. R– “Research Methodology – Methods and Techniques”–  New Age International publishers– New Delhi– 2016.
2. Stuart Melville and Wayne Goddard– “Research Methodology: An Introduction for Science & Engineering students”– 2nd Edition– Juta & Company– 1996.
3. Robert P. Merges– Peter S. Menell and Mark A. Lemley– “Intellectual Property in New Technological Age”– 4th Edition– Aspen Publishers– 2016.
4. Halbert– “Resisting Intellectual Property”– 1st Edition– Taylor & Francis Ltd– 2007.
5. Mayall – “Industrial Design”– 2nd Edition– McGraw Hill– 1992.
6. Niebel – “Product Design– McGraw Hill”– 1974.
7. Asimov – “Introduction to Design”– 1st Edition– Prentice Hall– 1962.
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	Program

	Master of Computer Applications
	Program Code
	25MCAMCA

	
	Course
	MERN Stack Development
	Course Code
	25MCAGL205

	
	Semester
	II
	Credits
	3
	Tutorial
	Practical
	Total Hours
	30T 30P

	
	
	
	
	
	2
	1
	
	

	
1)

2)

3)

4)

5)
	COURSE OBJECTIVES

	
	To understand modern JavaScript concepts including ES6 features like arrow functions– map– reduce– filter– promises– and async/await.
To understand the development of user interfaces using React JS– including components– routing– hooks– and CSS libraries.
To understand backend development using Node.js and Express.js– including server setup– routing– and middleware usage.
To understand the integration of MongoDB as a NoSQL database for storing and retrieving data in MERN applications.
To understand the process of building and deploying full–stack applications using the MERN stack– with features like form handling– file uploads– and RESTful APIs.

	
1)

2)

         3)

           4)

	General Instructions for Teaching–Learning Process

	
	Integrate theory sessions with hands–on coding practice using JavaScript– React– Node.js– and MongoDB.
Encourage project–based and real–world application development to reinforce full–stack concepts.
Foster collaborative learning through pair programming– group projects and peer code reviews.
Update teaching materials regularly to reflect the latest trends and tools in the MERN ecosystem.

	
	Topics Covered in Tutorials
	Hours

	1.
	Advance JavaScript (Arrow functions 
 Map reduce and filter)
	2

	2.
	Promises async/await and API Fetching using JavaScript
	2

	3.
	Introduction to React Js
	2

	4.
	Components and Routing
	2

	5.
	Hooks and CSS Libraries for react Js
	2

	6.
	Introduction to node Js
	2

	7.
	Module Server creation.
	2

	8.
	Working with files.
	2

	9.
	Introduction to Express Js and installation.
	2

	10.
	Routing and Creating a server and connecting with backend.
	2

	11.
	RESTful APIs with DB integration and File uploads with multer.
	2

	12.
	Introduction to MongoDB. 
	2

	13.
	Collections and Methods.
	2

	14.
	Query Operators.
	2

	15.
	Full stack project using MERN.
	2

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: Use modern JavaScript features to write efficient code.
CO2: Create interactive web interfaces using React JS.
CO3: Build backend servers with Node.js and Express.js.CO4: Connect and manage data using MongoDB in web applications.
CO4: Connect and manage data using MongoDB in web applications.      

CO5: Build and deploy full MERN stack applications with real–world features.


	Text Books

	1. Alex Banks– Eve Porcello– Learning React: Modern Patterns for Developing React Apps– O’Reilly Media– 2020.
2. Brad Dayley– Brendan Dayley– Node.js– MongoDB and Angular Web Development– Addison–Wesley Professional– 2018.

	Reference Books

	1. Shama Hoque– Full–Stack React Projects: Modern web development using React 16– Node– Express– and MongoDB– Packt Publishing– 2018.
2. Meta Platforms– Inc.– React Documentation– https://react.dev– 2024
3. MongoDB Inc.– MongoDB Documentation– https://www.mongodb.com/docs– 2024
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	Program

	Master of Computer Applications

	Program Code
	25MCAMCA

	
	Course
	DevOps

	Course Code
	[bookmark: _Hlk197938069]25MCAGL206

	
	Semester
	II
	Credits
	3
	Tutorial
	Practical
	Total Hours
	30T 30P

	
	
	
	
	
	2
	1
	
	

	
1)

2)

3)

4)

5)
	COURSE OBJECTIVES

	
	Understand the foundational concepts of DevOps and its importance in automating and streamlining software development and operations.
Gain hands–on experience with version control (Git) and collaboration tools (GitHub) to manage code efficiently.
Develop skills in automation using Jenkins– including job creation and pipeline scripting.
Learn containerization using Docker and orchestration with Kubernetes– enhancing deployment consistency across environments.
Introduce monitoring and configuration management tools like Prometheus– Grafana– and Ansible for managing infrastructure and ensuring system reliability.

	
1)
2)
3)
4)
	General Instructions for Teaching–Learning Process

	
	Integrate theory sessions with hands–on tool–based practice.
Encourage project–based and real–world problem–solving activities.
Foster collaborative learning through group assignments and discussions.
Update teaching materials regularly to include latest DevOps tools and trends.

	
	Topics Covered in Tutorials
	Hours

	1.
	Introduction to DevOps Concepts.
	2

	2.
	Git Basics: Version Control Fundamentals
	2

	3.
	Git Branching and GitHub Basics
	2

	4.
	Linux Essentials 1: Basic Commands
	2

	5.
	Linux Essentials 2: Shell Scripting Intro
	2

	6.
	Jenkins Setup and First Job
	2

	7.
	Introduction to Pipelines 
	2

	8.
	Jenkins Pipeline as Code
	2

	9.
	Docker Basics 1: Understanding Containers
	2

	10.
	Docker Basics 2: Building and Running Containers
	2

	11.
	Introduction to Docker Compose
	2

	12.
	Ansible Basics: Configuration Management
	2

	13.
	Kubernetes Basics with Minikube
	2

	14.
	Monitoring Basics: Prometheus and Grafana
	2

	15.
	Mini DevOps Project: Git –Jenkins – Docker
	2

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: Able to set up and manage Git repositories– use branches effectively– and collaborate  
         using GitHub.
CO2: Automate build and deployment processes using Jenkins pipelines– 
         enhancing CI/CD workflows.
CO3: Create– run– and manage Docker containers and compose files to package     
         and deploy applications in isolated environments.
CO4: Able to write basic shell scripts and execute essential Linux commands to manage and 
         automate tasks on servers.
CO5: Complete a mini–DevOps project integrating Git– Jenkins– and Docker– demonstrating a 
          real–world DevOps workflow.

	Text Books

	3. Gene Kim– Patrick Debois– John Willis– Jez Humble– The DevOps Handbook: How to Create World–Class Agility– Reliability– & Security in Technology Organizations– IT Revolution Press– 2016.
4. Jez Humble– David Farley– Continuous Delivery: Reliable Software Releases through Build– Test– and Deployment Automation– Addison–Wesley– 2010.

	Reference Books

	2. Nicole Forsgren– Jez Humble– Gene Kim– accelerate: The Science of Lean Software and DevOps: Building and Scaling High Performing Technology Organizations– IT Revolution Press– 2018.
3. Docker Inc.– Docker Documentation (Official online resources)– latest version.
4. The Kubernetes Authors– Kubernetes Documentation (Official online resources)– latest version.



	Sl No
	List of Experiments
	Hours

	1
	Initialize a Git repository– add multiple files– commit changes– and push to GitHub.
	2

	2
	Create and merge branches in Git simulating parallel development (feature– bugfix) and resolve merge conflicts.
	2

	3
	Write a shell script to monitor CPU usage and log high–usage processes to a file.
	2

	4
	Install Jenkins and configure a freestyle project that clones from GitHub and compiles a basic codebase.
	2

	5
	Create a Jenkins pipeline job that performs build– test– and archive using pipeline as code (Jenkinsfile).
	2

	6
	Build a Docker image from a Dockerfile for a basic web app (HTML + Python/Flask) and run it in a container.
	2

	7
	Modify the Dockerfile to include environment variables and expose ports dynamically.
	2

	8
	Use Docker Compose to deploy a two–service application (e.g.– web frontend and Redis backend).
	2

	9
	Write a Jenkins pipeline to build and run Docker containers for different environments (dev/test).
	2

	10
	Write an Ansible playbook to install and configure Nginx on localhost and verify the service.
	2


	11
	Create an Ansible role for Apache installation and reuse it across two different hosts using ansible.cfg.
	2

	12
	Install Minikube and deploy a containerized app using Kubernetes Deployment and Service (NodePort).
	2


	13
	Scale the Kubernetes app using kubectl scale and observe the behavior through dashboard or CLI.
	2

	14
	Install Prometheus and Grafana using Docker Compose and configure Prometheus to scrape Docker metrics.
	2


	15
	Create a basic dashboard in Grafana to monitor system or container resource usage from Prometheus data.
	2
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	Program

	Master of Computer Applications
(AIML & AIDS)
	Program Code
	25MCAMCA

	
	Course
	Introduction to Artificial Intelligence and  Machine Learning
	Course Code
	25MCAALE11
25MCAASE11

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	45T  

	
	
	
	
	
	3
	-
	
	

	
         1)
         2)
         3)
          4)
         5)
	COURSE OBJECTIVES

	
	Explain basic concepts of artificial intelligence.
Understand the logical agents in artificial intelligence.
To learn of basic concepts of machine learning and to learn supervised learning methods.
Acquire the knowledge on unsupervised Learning and Reinforcement Learning methods.
Familiarize the concepts training models.

	
1)
2)
3)

4)
	General Instructions for Teaching–Learning Process

	
	Analyze the problem–Input / Output requirement and procedure to solve problem before implementation in the lab.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	I



	Introduction to Artificial Intelligence
	9

	
	Introduction – What is AI? Intelligent agents: agents and environments – rationality – the nature of environments – the structure of agents. Solving problems by searching: problem–solving agents – example problems –Search algorithms: best– first search –uniformed search strategies – breadth–first search –informed (heuristic) search strategies– A* search. 
	

	
II




	Logical agents
	9

	
	Logical agents: Knowledge–based agents – the Wumpus world – first– order logic: representation revisited – syntax and semantics of first–order logic– models for first–order logic – symbols and interpretations – atomic sentences – complex sentences – the knowledge engineering process –inference in first–order logic: propositional vs. First–order inference – forward chaining – backward chaining.
	

	III

	Introduction to Machine Learning
	9

	
	Machine Learning landscape: what is ML? – Approaches to ML: Supervised learning– Unsupervised learning– Reinforcement learning.
Supervised Learning: Classification & Regression 
Classification: Decision tree– Random forest– Naive Bayes– Support vector machine. Regression: Logistic Regression– Support Vector Regression. Regression trees: Decision tree– random forest– K–Means– K–Nearest Neighbor (KNN). Applications of classification and regression algorithms
	

	     IV

	Unsupervised Learning and Reinforcement Learning
	

9

	
	Introduction to Unsupervised Learning– Clustering– Clustering as a machine learning task– different types of clustering techniques–Partitioning methods– Hierarchical clustering– Density based Methods. Reinforcement Learning–Introduction– Markov’s Decision Process– Q–Learning
	

	                                              V


	Development of ML Model
	9

	
	Problem identification: classification– clustering– regression– ranking. Steps in ML modeling– Data Collection– Data pre–processing– Model Selection– Model training (Training– Testing– K–fold Cross Validation)– Model evaluation (understanding and interpretation of confusion matrix– Accuracy– Precision– Recall– True positive– false positive etc.)– Hyper parameter Tuning– Predictions.
	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: Apply artificial intelligence concepts in problem solving techniques.
CO2: Able to develop applications based on the logical agents in artificial intelligence.
CO3: Acquire the knowledge on machine learning and supervised learning methods.
CO4: Deep understanding of unsupervised Learning and Reinforcement Learning methods.
CO5: Able to implement end to end machine learning projects.

	Text books

	1. Stuart J Russel and Peter Norvig–  “Artificial Intelligence  –  A Modern Approach”– 4th  Edition– Pearson Education– 2021. 
2. Tom M Mitchell– “Machine Learning”– Indian Edition– McGraw–Hill– 2013.

	Reference books

	1.  Ethem Alpaydin– “Introduction to Machine Learning”– 3rd  Edition– PHI learning Pvt. Ltd– 2015. 
2. T. Hastie– R. Tibshirani– J. H. Friedman– “The elements of statistical learning”– 2nd  Edition–  Springer– 2017.
3. Manaranjan Pradhan– U Dinesh kumar– “Machine learning using python”– Wiley India Pvt. Ltd– 2020.  
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	Program

	Master of Computer Applications
(AIML & AIDS)
	Program Code
	25MCAMCA

	
	Course
	Software Testing and Practices
	Course Code
	25MCAALE12
25MCAASE12

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	30T  30P

	
	
	
	
	
	2
	2
	
	

	
1)
2)

3)

4)

5)
	COURSE OBJECTIVES

	
	Describe about the basics of the testing process and its techniques.
Understand the concept of functional testing such as white box testing– black box 
testing and integration testing.
Acquire the knowledge in system– acceptance– performance and regression testing.
Learn the concept of usability and accessibility testing along with test planning– 
management– execution– and reporting.
Gain the knowledge in test metrics– measurements and automation process with 
 Selenium IDE.

	
1)
2)
3)
4)
	General Instructions for Teaching –  Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	



I



	Testing Processes and Techniques
	6

	
	Testing Processes: Introduction –   test analysis and design –   test implementation and execution –   evaluating exit criteria and reporting –   evaluating exit criteria and reporting exercise – Test Techniques: Introduction –   specification based techniques –   equivalence partitioning –   avoiding equivalence partitioning errors –   equivalence partitioning exercise –   equivalence partitioning exercise debrief – examples of equivalence partitioning and boundary values –   how many boundary values are there?  boundary value exercise –    boundary value exercise debrief.	
	

	
II



	Types of Testing
	
6


	
	White Box testing: What is White Box Testing? Static testing –   structural testing –   challenges in white box testing – Black Box Testing: What is black box testing? why black box testing? –   when to do black box testing? –   how to do black box testing? – Integration Testing: What is integration testing? –   integration testing as a type of testing –   integration testing as a phase of testing –   scenario testing.
	

	III

	System–  Acceptance– Performance and Regression Testing
	6

	
	System and Acceptance Testing: System testing overview –   why is system testing done? –   functional versus non –  functional testing –   functional system testing –   non –  functional system testing –   acceptance testing – Performance Testing:  Methodology for performance testing –   tools for performance testing –    process for performance testing – Regression Testing:  What is Regression Testing? –    types of regression testing –   how to do regression testing?
	

	



IV
	Usability– Accessibility Testing and  Test Planning– Management– Execution– and Reporting
	



6

	
	Usability and Accessibility Testing:  What is usability testing? –    approach to usability– when to do usability testing? – quality factors for usability– accessibility testing– tools for usability – Test Planning– Management– Execution– and Reporting: Introduction– test planning– test management– test process– test reporting– best practices.
	

	                                              V


	Software Test Automation–  Test Metrics and Measurements–  Selenium
	6

	
	Software Test Automation: What is Test automation? –    terms used in automation– skills needed for automation– scope of automation– design and architecture for automation– challenges in automation – Test Metrics and Measurements: What are test metrics and measurements? why metrics in testing?  –   types of metrics– project metrics– progress metrics– productivity metrics – Introduction to Selenium:  –   Introduction– Selenium IDE– Selenium web driver – Bug Tracking Tools: Introduction to Mantis– Bugzilla. 
	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1: Acquire the knowledge in basics of the testing process and its techniques.
CO2: Able to perform functional testing such as white box testing– black box testing and integration testing.
CO3: Able to perform system– acceptance– performance and regression testing.
CO4: Implement usability and accessibility testing along with test planningmanagement execution and reporting.
CO5: Demonstrate the basics of working with Selenium IDE.

	Text books

	1. Rex Black– “Advanced Software Testing—Vol. 1”– 2nd Edition–  Shroff Publishers– 2011.
2. Srinivasan  Desikan  Gopalaswamy–   “Software Testing Principles and Practices”–   5th  Edition– Pearson Education– 2010.
3. David Burns– “Selenium 2 Testing Tools: Beginner’s Guide”– 3rd Edition– Packt  publishing– 2012.

	Reference books

	1. Pallavi R Sharma–  “Selenium with Python – A Beginners‘ Guide”–  1st  Edition–   BPB Publications– 2019.
2. Paul C. Jorgensen– “Software Testing A Craftman’s Approach”–  3rd  Edition–  Auernac  Publications– 2008.
3. Gundecha Unmesh– “Selenium Testing Tools Cook Book”– 2nd  Edition– Packt publishing– 2012.
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	Program

	Master of Computer Applications
(AIML & AIDS)
	Program Code
	25MCAMCA

	
	Course
	Mobile Application Development
	Course Code
	25MCAALE13
25MCAASE13

	
	Semester
	II
	Credits
	3
	Theory
	Tutorial
	Practical
	Total Hours
	30T 30P

	
	
	
	
	
	2
	0
	1
	
	

	
1)

2)

3)

4)

5)
	COURSE OBJECTIVES

	
	To understand the fundamental concepts architecture and development environment of mobile applications.
To learn the design and implementation of user interfaces for mobile devices using modern frameworks and tools.
To develop skills in handling mobile data storage networking and connectivity for dynamic applications.
To gain knowledge of integrating sensors multimedia and location-based services in mobile apps.
To apply mobile application development techniques to design build test and deploy real-world applications.

	
1)
2)
3)
4)
	General Instructions for Teaching–Learning Process

	
	Integrate theory sessions with hands–on tool–based practice.
Encourage project–based and real–world problem–solving activities.
Foster collaborative learning through group assignments and discussions.
Update teaching materials regularly to include latest DevOps tools and trends.

	
	Topics Covered in Tutorials
	Hours

	1.
	Introduction to android– features– Android Architecture 
	

	2.
	Exploring linear layout and Relative layout– Frame Layout 
	

	3.
	 Exploring UI widgets 
	

	4.
	Android activity life cycle 
	

	5.
	Intents in Android 
	

	6.
	Fragments in android 
	

	7.
	 Databases and content providers 
	

	8.
	 Services 
	

	9.
	Location based services 
	

	10.
	Audio playback and image capture 
	

	11.
	 Introduction to Kotlin 
	

	12.
	Laboratory:  Programs supplement the tutorial concepts will be based on the latest version of Android. ∙ Mini Project 

	

	COURSE OUTCOMES

	At the end of the course students will be– 
CO1:  Describe the Android SDK– Development Framework and Demonstrate Android  Application  Life Cycle. 
CO2:  Apply the Android UI and animations API for enhancing the user experience and  developing advanced applications.
CO3:  Develop the Android Applications using sensors– location based services– databases and Background services.

	Text Books

	1. Reto Meier: Professional Android 4 Application Development. Wiley India Edition– 2012.
2. Jerome (J.F.) Di Marzio: Android A Programmer‘s Guide– Tata McGraw–Hill– 2010.

	Reference Books

	1. B.M. Harwani: Android Programming– Pearson– 2013. 
2. Jason Ostrander: Android UI Fundamentals Develop and Design– Pearson–2014. 
3. John Horton: Android Programming for Beginners– Packt publishing– 2015. 
4. Web Reference: Any Google developer sites 
5. https://www.w3schools.com/KOTLIN/index.php 
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	Program

	Master of Computer Applications
(AIML & AIDS)
	Program Code
	25MCAMCA

	
	Course
	Digital Marketing 
	Course Code
	25MCAALE14
25MCAASE14

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	30T  30P


	
	
	
	
	
	2
	1
	
	

	
1)
2)

3)
4)
5)
	COURSE OBJECTIVES

	
	To learn what digital marketing is and why it is important.
To understand different online marketing channels like social media email and mobile.
To know how to create websites content and use SEO techniques.
To learn about online ads campaigns and checking their performance.
To gain skills to plan and run effective digital marketing strategies.

	
1)

2)
3)
4)           
	General Instructions for Teaching –  Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	
I


	Introduction to Digital Marketing:
	6

	
	Evolution of Digital Marketing from traditional to modern era– Role of Internet; Current trends– Info–graphics– implications for business & society; Emergence of digital marketing as a tool; Drivers of the new marketing environment; Digital marketing strategy; P.O.E.M. framework– Digital landscape– Digital marketing plan– Digital marketing models.
	

	

II



	Internet Marketing and Digital Marketing:
	6

	
	Mix – Internet Marketing– opportunities and challenges; Digital marketing framework; Digital Marketing mix– Impact of digital channels on IMC; Search Engine Advertising: – Pay for Search Advertisements– Ad Placement– Ad Ranks– Creating Ad Campaigns– Campaign Report Generation Display marketing: – Types of Display Ads – Buying Models – Programmable Digital Marketing – Analytical Tools – YouTube marketing.
	

	III

	Introduction to SEO
	6

	
	Introduction to SEO– SEM– Web Analytics– Mobile Marketing– Trends in Digital Advertising– – Introduction and need for SEO– How to use internet and search engines; search engine and its working pattern– On–page and off–page optimization– SEO Tactics – Introduction to SEM Web Analytics: – Google Analytics & Google AdWords; data collection for web analytics– multichannel attribution– Universal analytics– Tracking code Trends in digital advertising.
	

	


IV



	Social Media Marketing– Facebook Marketing:
	
6

	
	Role of Influencer Marketing– Tools & Plan– Introduction to social media platforms– penetration and characteristics; Building a successful social media marketing strategy 
Business through Facebook Marketing– Creating Advertising Campaigns– Adverts– Facebook Marketing Tools Linkedin Marketing– Content Strategy– Analytics and Targeting Twitter Marketing Instagram and Snapchat: – Digital Marketing Strategies through Instagram and Snapchat Mobile Marketing.
	

	                                              
V

	Addressing Social Media Channels:
	
6

	
	Introduction– Key terms and concepts– Traditional media vs Social media. Social media channels: Social networking. Content creation– Bookmarking and aggregating and Location & social media. Tracking social media campaigns. Social media marketing: Rules of engagement. Advantages and challenges. Social Media Strategy: Introduction– Key terms and concepts. Using social media to solve business challenges. Step–by–step guide to 42 
creating a social media strategy. Documents and processes. Dealing with opportunities and threats. Step–by–step guide for recovering from an online brand attack. Social media risks and challenges.
	

	COURSE OUTCOMES

	At the end of  the course students will be– 
CO1:  Describe basic concepts of digital marketing. 
CO2:  Demonstrate electronic media usage in digital marketing. 
CO3:  Demonstrate the importance of search engine in digital marketing. 
CO4:  Discuss different social media marketing platforms and its importance in digital marketing. 
CO5:  Determine business challenges that can be overcome by social media. 

	Text Books

	1. Seema Gupta: Digital Marketing– 1st Edition– Mc–Graw Hill– 2017. 

	Reference Books

	1.  Ian Dodson: The Art of Digital Marketing– Wiley. 
2. Puneet Singh Bhatia: Fundamentals of Digital Marketing– 1st Edition– Pearson– 2017. 
3. Prof. Nitin C. Kamat– Mr.Chinmay Nitin Kamat: Digital Social Media Marketing– Himalaya Publishing House Pvt. Ltd. 
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	Program

	Master of Computer Applications
(AIML & AIDS)
	Program Code
	25MCAMCA

	
	Course
	Data Visualization with Tableau
	Course Code
	25MCAALE15
25MCAASE15

	
	Semester
	II
	Credits
	3
	Tutorial
	Practical
	Total Hours
	30T  30P


	
	
	
	
	
	2
	1
	
	

	
1)
2)
3)
4)
5)
	COURSE OBJECTIVES

	
	Understand the fundamentals of data visualization.
Learn the basics of Tableau for data visualization.
Acquire knowledge on sort and filter with Tableau.
Gain knowledge on different charts in Tableau.
Understand the concepts of working with dashboards.

	
1)

2)
3)
4)           
	General Instructions for Teaching –  Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	
I


	Data Visualization Fundamentals
	6

	
	What is Tableau and its importance in data visualization? – Tableau – data terminology –  difference between Google data studio vs Tableau – navigation – start page in Tableau – design flow –  file system – data types – how to change data type in Tableau? – Working with data sources: Connect to a data source – import excel file in Tableau – data cleaning in Tableau – Tableau – join databases – joining data files with inconsistent labels – data blending – replacing data source – split the text to columns –  displaying data in worksheet  adding – renaming and duplicating worksheets.
	

	

II



	Visualization
	6

	
	Visualization using Tableau – create visualization – change the order in visualization – change the summary – Tableau calculations –  operators – if function in Tableau – aggregate functions in Tableau – create calculated field in Tableau – logical functions in Tableau – case function in Tableau – highlight tables in Tableau – quick table calculation in Tableau –  LOD calculation.
	

	III

	Sort and Filter with Tableau 
	6

	
	Filtering in visualization in Tableau – quick filter in Tableau – context filter in Tableau – conditional filter  – slicing filter  – grouping in visualization  – hierarchy  – set – combined set  – parameters –  bins – manual sorting of visualization in Tableau – sorting by data source order in visualization  sorting by field in visualization.
	

	


IV



	Different Charts in Tableau 
	
6

	
	Line graph  –  dual lines –  chart – bar chart –  stacked bars histogram cumulative histogram  – scatter plot  – bubble chart – pie chart  – crosstab  –total in a crosstab by column – box plot – bullet graph – area chart – heat map – basic map – geographical plot – lollipop chart – circle views – dual combination chart – treemap – funnel chart in Tableau – traditional funnel chart – waterfall chart – Gantt chart.
	

	                                              
V

	Working with Dashboards
	
6

	
	Introduction dash board design – create a dashboard – text object on dashboard – image object on dashboard – Tableau – objects on dashboard – filters in dashboard – device preview – format dashboard layout – forecast.
	

	COURSE OUTCOMES

	At the end of  the course students will be– 
CO1: Acquire knowledge on the fundamentals of data visualization.
CO2: Apply the basics of Tableau for data visualization.
CO3: Implement sort and filter with Tableau.
CO4: Develop different charts in Tableau.
CO5: Apply the concepts of working with dashboards.

	Text Books

	1.  Dan Murray– “Tableau Your Data”– 2nd Edition– Wiley publication– 2016.
2. Steve Wexler–  Jeffrey Shaffer– Andy Cotgreave–  “The Big Book  Dashboards:  Visualizing Your Data Using Real–World Business Scenarios”– 1st Edition– Wiley publication”– 2017.

	Reference Books

	1. Stephen Few–  “The Data Loom:  Weaving  Understanding  by  Thinking  Critically  and Scientifically with Data”– Analytics Press– 2019.
2. Joshua N.Milligan– “Learning Tableau”– 3rd Edition– Packt Pub Ltd.– 2015.
3. https://www.geeksforgeeks.org/tableau –  tutorial/
4. https://www.tableau.com/learn/training.
5. https://www.guru99.com/tableau –  tutorial.html
6. https://www.udemy.com/courses/search/?src=ukw&q=tableau
7. https://www.coursera.org/specializations/data –  visualization?action=enroll
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	Program

	Master of Computer Applications
(AIDS)
	Program Code
	25MCAMCA

	
	Course
	Block Chain Technology
	Course Code
	25MCAASE21

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	45T

	
	
	
	
	
	3
	 –  
	
	

	
1)
2)
3)
4)
5)
	COURSE OBJECTIVES

	
	Understand the fundamental concepts of block chain technology.
Acquire the knowledge of crypto currencies and consensus algorithms.
Describe about the bitcoin basics.
Gain the knowledge in ethereum and smart contracts.
Learn the privacy–security issues in block chain technology.

	
1)

2)
3)

4)
	General Instructions for Teaching –  Learning Process

	
	Analyze the problem–Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	
I


	Introduction
	9

	
	Need for distributed record keeping – modeling faults and adversaries – byzantine generals problem – consensus algorithms and their scalability problems – nakamoto’s concept with blockchain based cryptocurrency – technologies borrowed in blockchain – hash pointers – consensus – byzantine fault –  tolerant distributed computing – digital cash etc.
	

	

II


	Basic Distributed Computing and Crypto primitives
	9

	
	Atomic broadcast – consensus – byzantine models of fault tolerance – hash functions – puzzle friendly hash – collison resistant hash – digital signatures – public key crypto – verifiable random functions – zero –  knowledge systems. 
	

	III
	Bitcoin Basics
	9

	
	Bitcoin blockchain – challenges and solutions – proof of work – proof of stake – alternatives to bitcoin consensus – bitcoin scripting language and their use.
	

	

IV


	Ethereum Basics
	9

	
	Ethereum and smart contracts – the turing completeness of smart contract languages and verification challenges – using smart contracts to enforce legal contracts – comparing bitcoin scripting vs. Ethereum smart contracts – writing smart contracts using solidity & javascript.
	

	                                              

V


	Privacy – Security issues in Blockchain
	9

	
	Pseudo –  anonymity vs. Anonymity – zcash and zk –  snarks for anonymity preservation – attacks on blockchains: sybil attacks – selfish mining – 51% attacks advent of algorand; sharding based consensus algorithms to prevent these attacks.  Case studies: block chain in financial service – supply chain management and government services.
	

	COURSE OUTCOMES

	At the end of the course students will be–
CO1: Acquire the knowledge in fundamental concepts of block chain technology.
CO2: Exhibit skills to use of crypto currencies.
CO3: Exemplify the basics of bitcoin 
CO4: Acquire the knowledge of ethereum and smart contracts.
CO5: Integrate ideas from various domains and implement them using block chain technology.

	Text Books

	1. Narayanan– Bonneau–Felten–Miller and Goldfeder–  “Bitcoin  and  Cryptocurrency Technologies – A Comprehensive Introduction”–Princeton University Press–2016.  
2. Josh Thompson– “Blockchain:  The Blockchain  for Beginnings–Guild to Blockchain  Technology and Blockchain Programming”–Create Space Independent publishing Platform–2017.
3. Merunas Grincalaitis–“Mastering Ethereum: Implement Advanced Blockchain Applications Using Ethereum –  supported Tools–Services–and Protocols”–1st  Edition–Packt publishing–2019.   

	Reference Books

	1. Imran Bashir– “Mastering Block chain: Distributed ledger technology–decentralization  and smart contracts explained”– 2nd  Edition–Packt publishing–2018. 
2. Prof. Sandip Chakraborty– Dr. Praveen Jayachandran–“Blockchain Architecture Design and Use Cases”–[MOOC] – NPTEL: https://nptel.ac.in/courses/106/105/106105184/
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	Program

	Master of Computer Applications
(AIDS)
	Program Code
	25MCAMCA

	
	Course
	Computer Vision
	Course Code
	25MCAASE22

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	45T 

	
	
	
	
	
	3
	0
	
	

	
1)

2)

3)

4)

5)
	COURSE OBJECTIVES

	
	Learn how computers can see and interpret images– videos– and understand the challenges involved in processing visual data.
Learn about segmentation algorithms for recognizing patterns and objects within the images.
To understand the Optical flow and feature matching concepts in computer vision.
To explore real–world applications of computer vision– including image and facial recognition.
To describe about motion flow for neural network applications.

	
1)
2)
3)
4)
5)
	General Instructions for Teaching–Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	

I

	Introduction to Computer Vision
	
9

	
	Image representation and analysis – image formation – geometric primitives and transformations – photometric image formation – digital camera – image processing – point operators – linear filtering – segmentation – features and object recognition – image segmentation.
	

	

II


	Binary machine vision
	9

	
	Thresholding – hierarchical segmentation – spatial clustering – split & merge – rule–based segmentation – motion–based segmentation. 
Area extraction: Concepts – data–structures – edge – line–linking – hough transform – line fitting – curve fitting (least–square fitting).
	

	III
	Object motion and tracking
	9

	
	Optical flow and feature matching – robot localization – graph slam – object detection – face recognition – instance recognition – category recognition – stereo correspondence – epipolar geometry – correspondence – 3D reconstruction.
	

	IV

	Image Processing
	
9

	
	Image formation – projective geometry – lighting – practical linear algebra – image processing – descriptors – image warping – linear models with optimization.
	

	                                              
V


	CNN Architecture
	9

	
	CNN architecture – recurrent neural networks – attention mechanisms – image captioning – neural networks – applications of neural networks – motion and flow – single–view geometry – multi–view geometry – applications – course project. 
	

	COURSE OUTCOMES

	At the end of  the course students will be–
 CO1: Gain the knowledge on the fundamental image processing techniques required for 
         computer vision.   
CO2: Understand the shape analysis. 
CO3: Understand motion related techniques and 3D vision techniques.  
CO4: Apply CNN concepts in computer vision. 
CO5: Apply the knowledge of computer vision techniques to solve the real–life problem. 

	Text books

	1. Wesley E.Snyder– Hairong Qi– “Fundamentals of Computer Vision”– 1st Edition– Cambridge University Press– 2017.
2. Richard Szeliski– “Computer Vision: Algorithms and Applications”– 2nd Edition– Springer– 2010.
3. David Forsyth and Jean Ponce– “Computer Vision: A Modern Approach”– 2nd Edition–     Pearson Education publication– 2015.
4. Richard Hartley and Andrew Zisserman– “Multiple View Geometry in Computer Vision”– 2nd Edition– Cambridge University Press– 2003.
5. George C. Stockman– Linda G. Shapiro–  “Fundamentals of Computer Vision”– Illustrated Edition– Prentice Hall– 2001.

	Reference books

	1. D. Forsyth and J. Ponce– “Computer Vision – A Modern Approach”– 2nd Edition–  Pearson Education publication– 2011.
2. Valliappa Lakshmanan– Martin Gorner– Ryan Gillard– “Practical Machine Learning for Computer Vision”– O'Reilly Media Inc– 2021.
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	Program

	Master of Computer Applications
(AIDS)
	Program Code
	25MCAMCA

	
	Course
	Mathematics for Data Science
	Course Code
	25MCAASE23

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	30T 30P

	
	
	
	
	
	2
	2
	
	

	
1)

2)

3)
4)

5)
	COURSE OBJECTIVES

	
	Provide the mathematical foundations essential for understanding data science and machine learning.
Strengthen knowledge of calculus–linear algebra–probability–and statistics for modeling and analysis.
Develop problem-solving and analytical skills through mathematical modelling.
Enable the use of computational tools (e.g.–Python–MATLAB–R) for applying mathematical concepts.
Prepare students for advanced topics such as machine learning–optimization–and big data analytics.

	
1)

2)
3)
4)

	General Instructions for Teaching–Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	

I

	Foundations & Preliminaries
	6

	
	Functions–Graphs–Notation–Sets–relations–mapping–types of functions Review of high-school math: algebra–real numbers–sequences and series Basics of Python / computational tools for maths.
	

	

II


	Calculus & Multivariable Analysis
	6

	
	 Limits–continuity– Differentiation (single variable)–applications (maxima/minima)– Integration (single variable)– Multivariable calculus: partial derivatives–gradient–divergence–optimization with constraints (Lagrange multipliers)– Multiple integrals–line integrals (if appropriate).
	

	III
	Linear Algebra & Matrix Methods
	6

	
	Matrices–determinants–Systems of linear equations–Vector spaces–basis–dimension–Eigenvalues–eigenvectors–diagonalization–Projections–orthogonality; least squares.
	

	IV

	Probability & Statistical Foundations
	6

	
	Basic probability theory (random variables–expectation–variance)–Common distributions (normal–binomial–Poisson etc.)–Statistical inference: estimation–confidence intervals–hypothesis testing–Regression basics (simple linear regression).
	

	                                              
V


	Mathematical Modelling & Applications in Data Science
	6

	
	Mathematical modelling of real-world data problems–Gradient descent and optimization methods–Dimensionality reduction: Principal Component Analysis (PCA)–Case studies: regression–clustering–classification (mathematical perspective)–Hands-on examples using Python/R
	

	COURSE OUTCOMES

	At the end of  the course students will be–
CO1: Explain and apply fundamental mathematical concepts including sets–functions–and sequences.
CO2: Solve problems in single and multivariable calculus–including optimization for data applications.
CO3: Apply concepts of linear algebra (matrices–eigenvalues–vector spaces) to data transformations and dimensionality reduction.
CO4: Analyze and interpret data using probability and statistical methods.
CO5: Formulate mathematical models and apply them to real-world data science problems.

	Text books

	1. Erwin Kreyszig – Advanced Engineering Mathematics–Wiley.
2. Sheldon Axler – Linear Algebra Done Right–Springer.
3. Jay L. Devore – Probability and Statistics for Engineering and the Sciences–Cengage.
4. Gilbert Strang – Introduction to Linear Algebra–Wellesley-Cambridge Press.

	Reference books

	1.  Gareth James–Daniela Witten–Trevor Hastie–Robert Tibshirani – An Introduction to Statistical Learning with Applications in R.
2. Marc Peter Deisenroth–A. Faisal–C. Ong – Mathematics for Machine Learning–Cambridge University Press.
  3. T. Hastie–R. Tibshirani–J. Friedman – The Elements of Statistical Learning–Springer.
  4. S. Ross – Introduction to Probability Models–Academic Press.
  5. Charu C. Aggarwal – Data Mining: The Textbook–Springer (for application side).
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	Program

	Master of Computer Applications
(AIDS)
	Program Code
	24MCAMCA

	
	Course
	Data Analysis using Excel
	Course Code
	24MCAASE25

	
	Semester
	II
	Credits
	3
	Tutorial
	Practical
	Total Hours
	30T 30P

	
	
	
	
	
	2
	1
	
	

	
1)
2)

3)
4)
           5)
	COURSE OBJECTIVES

	
	
.

	
1)

2)
3)
4)
	General Instructions for Teaching–Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

		V:     COURSE CONTENT (SYLLABUS)

	Module
	Tutorial Session
	Topics
	Hours

	
I
	Introduction to Data Analysis & Excel Basics
	
     5



	
	Session 1
	Understanding Data Analysis & Its Role in Digital Marketing & Business
	

	
	Session 2
	Overview of Excel Interface, Keyboard Shortcuts & Navigation
	

	
	Session 3
	Data Entry, Data Types, Formatting, Sorting, and Filtering
	

	
	Session 4
	Basic Formulas & Functions (SUM, AVERAGE, COUNT, MIN, MAX, UNIQUE)
	

	
	Session 5	
	Importing & Exporting Data (CSV, JSON, XML, PDF, SQL Databases)
	

	
II
	Advanced Excel Functions & Data Processing
	

      5

	
	Session 6
	Lookup & Reference Functions (VLOOKUP, HLOOKUP, XLOOKUP, INDEX-MATCH)
	

	
	Session 7
	Data Cleaning & Preprocessing (Removing Duplicates, Handling Missing Data, Text Functions)
	

	
	Session 8
	Logical Functions (IF, IFS, SWITCH, IFERROR, COUNTIF, SUMIF, AVERAGEIF)
	

	
	Session 9
	Statistical &Mathematical Functions (RANK, PERCENTILE, QUARTILE, STDEV, ROUND, CEILING, MOD, LOG, SQRT)
	

	
	Session 10
	Data Validation, Conditional Formatting & Custom Data Input Rules
	

	
III
	Data Visualization & Dashboard Creation
	

5

	
	Session 11
	Creating & Customizing Charts (Line, Bar, Column, Pie, Scatter, Radar, Funnel)
	

	
	Session 12
	Pivot Tables & Pivot Charts for Data Analysis
	

	
	Session 13
	Dynamic Reports with Slicers, Filters & Interactive Charts
	

	
	Session 14
	Conditional Formatting, Sparklines, Scorecards
	

	
	Session 15
	Heat Maps, Geo Maps & Advanced Data Visualization Techniques
	

	

IV
	  Excel Applications & Data Analysis
	
5

	
	  Session 16
	Introduction to Data Analysis Concepts & Business Applications
	

	
	  Session 17
	Working with Excel Tables and Structured References
	

	
	  Session 18
	Protecting Worksheets and Managing Workbooks
	

	
	  Session 19
	Using Excel Collaboration and Sharing Features
	

	
	  Session 20
	Introduction to Excel Templates & Built-in Analysis Tools
	

	

V
	   Automation, Web Scraping & Power Tools
	  Session 21
	 Introduction to Excel Macros & VBA for Automation

	  Session 22
	 Power Query for Data Transformation & ETL Processes

	  Session 23
	 Power Pivot for Data Modeling & Relationship Building

	  Session 24
	 Web Scraping & Real-Time Data Extraction (Google 
Trends, APIs, Python Integration)

	  Session 25
	Power BI & Excel Integration for Advanced Data 
Analysis

	   Advanced Topics & Case Studies

	  Session 26
	Case Study: Student Performance Analysis using Excel

	  Session 27
	Case Study: Sales Performance Analysis

	  Session 28
	Case Study: Attendance and Result Analysis

	  Session 29 
	Financial & Business Forecasting (Revenue, Cost, 
Profitability Analysis, Budget Planning)

	  Session 30
	Mini Project Presentation & Review



	

10




	Text books

	1. João Gama – Knowledge Discovery from Data Streams–CRC Press 2010..
2.  Albert Bifet–Ricard Gavaldà–Geoff Holmes–Bernhard Pfahringer – Machine Learning for Data Streams–MIT Press 2018.

	Reference books

	1. Charu Aggarwal – Data Streams: Models and Algorithms–Springer.
2.  Mohammed J. Zaki–Wagner Meira Jr. – Data Mining and Machine Learning: Fundamental Concepts and Algorithms–Cambridge University Press.
3. Ian H. Witten–Eibe Frank–Mark Hall–Christopher Pal – Data Mining: Practical Machine Learning Tools and Techniques (for basics + Weka–connects with MOA).
4.  Online Resources: MOA documentation–Apache Flink & Spark Streaming guides–research papers from KDD / IEEE Big Data.
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	Program

	Master of Computer Applications
(Cyber Security &  forensics)
	Program Code
	25MCAMCA

	
	Course
	Principles Of Cyber Security
	Course Code
	25MCACFE11

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	[bookmark: _GoBack]30T 

	
	
	
	
	
	3
	0
	
	

	
1)
2)
3)
4)
5)
	COURSE OBJECTIVES

	
	Understand the fundamental concepts of computer security
Evaluate and implement security policies and procedures 
Gain proficiency in cryptography,
Develop skills in authentication and remote access management,
Analyze intrusion detection systems (IDS)

	

1)

2)
3)
           4)
	General Instructions for Teaching-Learning Process

	
	Analyze the problem, Input/Output requirements, procedure and draw ER diagrams to solve a given problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code to design and develop design schema of the given problem.
Refer related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	I



	Introduction To Security Trends
	6

	
	The Computer Security Problem - Targets and Attacks - Approaches to Computer Security - Ethics - Basic Security Terminology - Security Models
	

	
II

	Operational And Organizational Security
	
6

	
	Policies, Procedures, Standards, and Guidelines - Security Awareness and Training - Interoperability Agreements - The Security Perimeter - Physical Security - Environmental Issues - Wireless - Electromagnetic Eavesdropping - People—A Security Problem - People as a Security Tool
	

	III

	Cryptography
	6

	
	Cryptography in Practice - Historical Perspectives - Algorithms - Hashing Functions - Symmetric Encryption - Asymmetric Encryption - Quantum Cryptography- Cryptography Algorithm Use
	

	IV

	Authentication And Remote Access
	6

	
	User, Group, and Role Management - Password Policies - Single Sign-On - Security Controls and Permissions - Preventing Data Loss or Theft - The Remote Access Process - Remote Access Methods.
	

	 V                                            
	Intrusion Detection Systems
	

	
	History of Intrusion Detection Systems - IDS Overview - Network-Based IDSs - Host-Based IDSsIntrusion Prevention Systems - Honeypots and Honeynets – Tools
	6

	COURSE OUTCOMES

	At the end of the course students will be, 
CO1: Identify and classify various security threats and attacks. (PO1,PO2,PO3,PO6)
CO2: Design and implement security policies, procedures, and guidelines(PO1,PO2,PO3,PO6)
CO3:Apply cryptographic algorithms(PO1,PO2,PO3,PO6)
CO4:  Implement user authentication systems (PO1,PO2,PO3,PO6)
1. Configure and assess intrusion detection and prevention systems(PO1,PO2,PO3,PO4,PO6)

	Text Books

	1. W.A.Coklin, G.White, Principles of Computer Security: Fourth Edition, McGrawHill, 2016 2 William Stallings, Cryptography and Network Security Principles and Practices, Seventh Edition,Pearson

	Reference Books

	1. Achyut S. Godbole, Web Technologies: TCP/IP, Web/Java Programming, and Cloud Computing, Tata McGraw-Hill Education, 2013 E BOOKS 
2. E BOOKS https://www.newhorizons.com/promotions/cybersecurity
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	Program

	Master of Computer Applications
(CF)
	Program Code
	25MCAMCA

	
	Course
	Data Visualization with Tableau
	Course Code
	25MCACFE15

	
	Semester
	II
	Credits
	3
	Tutorial
	Practical
	Total Hours
	30T  30P


	
	
	
	
	
	2
	1
	
	

	
1)
2)
3)
4)
5)
	COURSE OBJECTIVES

	
	Understand the fundamentals of data visualization.
Learn the basics of Tableau for data visualization.
Acquire knowledge on sort and filter with Tableau.
Gain knowledge on different charts in Tableau.
Understand the concepts of working with dashboards.

	
1)

2)
3)
4)           
	General Instructions for Teaching –  Learning Process

	
	Analyze the problem– Input / Output requirement and procedure to solve problem before implementation.
Open source software has to be used for practical implementation.
Student should carry separate observation book for every lab which contains algorithm / flowchart and code.
Refer the related concepts and tutorials from web resources.

	Module
	Topics
	Hours

	
I


	Data Visualization Fundamentals
	6

	
	What is Tableau and its importance in data visualization? – Tableau – data terminology –  difference between Google data studio vs Tableau – navigation – start page in Tableau – design flow –  file system – data types – how to change data type in Tableau? – Working with data sources: Connect to a data source – import excel file in Tableau – data cleaning in Tableau – Tableau – join databases – joining data files with inconsistent labels – data blending – replacing data source – split the text to columns –  displaying data in worksheet  adding – renaming and duplicating worksheets.
	

	

II



	Visualization
	6

	
	Visualization using Tableau – create visualization – change the order in visualization – change the summary – Tableau calculations –  operators – if function in Tableau – aggregate functions in Tableau – create calculated field in Tableau – logical functions in Tableau – case function in Tableau – highlight tables in Tableau – quick table calculation in Tableau –  LOD calculation.
	

	III

	Sort and Filter with Tableau 
	6

	
	Filtering in visualization in Tableau – quick filter in Tableau – context filter in Tableau – conditional filter  – slicing filter  – grouping in visualization  – hierarchy  – set – combined set  – parameters –  bins – manual sorting of visualization in Tableau – sorting by data source order in visualization  sorting by field in visualization.
	

	


IV



	Different Charts in Tableau 
	
6

	
	Line graph  –  dual lines –  chart – bar chart –  stacked bars histogram cumulative histogram  – scatter plot  – bubble chart – pie chart  – crosstab  –total in a crosstab by column – box plot – bullet graph – area chart – heat map – basic map – geographical plot – lollipop chart – circle views – dual combination chart – treemap – funnel chart in Tableau – traditional funnel chart – waterfall chart – Gantt chart.
	

	                                              
V

	Working with Dashboards
	
6

	
	Introduction dash board design – create a dashboard – text object on dashboard – image object on dashboard – Tableau – objects on dashboard – filters in dashboard – device preview – format dashboard layout – forecast.
	

	COURSE OUTCOMES

	At the end of  the course students will be– 
CO1: Acquire knowledge on the fundamentals of data visualization.
CO2: Apply the basics of Tableau for data visualization.
CO3: Implement sort and filter with Tableau.
CO4: Develop different charts in Tableau.
CO5: Apply the concepts of working with dashboards.

	Text Books

	1.  Dan Murray– “Tableau Your Data”– 2nd Edition– Wiley publication– 2016.
2. Steve Wexler–  Jeffrey Shaffer– Andy Cotgreave–  “The Big Book  Dashboards:  Visualizing Your Data Using Real–World Business Scenarios”– 1st Edition– Wiley publication”– 2017.

	Reference Books

	1. Stephen Few–  “The Data Loom:  Weaving  Understanding  by  Thinking  Critically  and Scientifically with Data”– Analytics Press– 2019.
2. Joshua N.Milligan– “Learning Tableau”– 3rd Edition– Packt Pub Ltd.– 2015.
3. https://www.geeksforgeeks.org/tableau –  tutorial/
4. https://www.tableau.com/learn/training.
5. https://www.guru99.com/tableau –  tutorial.html
6. https://www.udemy.com/courses/search/?src=ukw&q=tableau
7. https://www.coursera.org/specializations/data –  visualization?action=enroll
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	Program

	Master of Computer Applications
(CF)
	Program Code
	25MCAMCA

	
	Course
	Advanced Cryptography 
	Course Code
	25MCACFE23

	
	Semester
	II
	Credits
	3
	Theory
	Practical
	Total Hours
	45T 

	
	
	
	
	
	3
	0
	
	

	
1)
2)

3)
4)
5)
	COURSE OBJECTIVES

	
	Understand security through cryptography techniques
To understand encryption principles, key management, and cryptographic security in secure communication.
Build a secured system by handling viruses/malware.
Understand the significance of Network Security and its architecture.
To understand malware types, detection methods, countermeasures, and modern cybersecurity solutions.

	
1)

2)
3)
4)
5)
	General Instructions for Teaching-Learning Process

	
	Concept-Based Teaching: Explain cryptography, malware threats, and network security concepts effectively using real-world examples and case studies
Interactive Discussions: Encourage class discussions to enhance critical thinking.
Maintain a record of algorithms, encryption methods, and security implementations.
Assessments & Problem-Solving: Conduct regular quizzes, assignments, and scenario-based problem-solving exercises to test students’ understanding.
Updated Content & Research: Introduce students to recent cybersecurity trends, emerging threats, and best practices through research papers, industry reports, and expert talks.

	Module
	Topics
	Hours

	
I


	Introduction to Cryptographic Techniques
	9

	
	Introduction: Classical encryption methods – substitution ciphers – transposition ciphers – symmetric key cryptography – Data Encryption Standard (DES) – structure – working steps – functionality – Advanced Encryption Standard (AES) – structure – advantages over DES – stream ciphers vs. block ciphers – introduction to crypt analysis – brute force attacks – differential attacks – foundation in symmetric encryption techniques.
	

	

II



	Asymmetric Cryptography & Key Management
	9

	
	Introduction: Public and private key encryption – mathematical principles – RSA algorithm – working mechanism – applications – key management techniques – cryptographic key generation – secure key distribution – Diffie -Hellman key exchange – role in secure communication – security vulnerabilities in key management – man-in-the-middle attack in Diffie-Hellman – issues in distributed symmetric keys – impact on cryptographic security.
	

	III

	Authentication, Digital Signatures & Certificates
	9

	
	Introduction: Cryptographic hash functions – SHA – MAC – digital signatures – authenticity – non-repudiation – digital certificates – the difference between digital signatures and certificates – X.509 certificate format – revocation list fields – verifying digital identities – authentication protocols – Kerberos – working mechanisms – security challenges – symmetric key distribution center (KDC) – public key infrastructure (PKI) – key distribution and authentication.
	

	


IV



	Security Fundamentals
	9

	
	Introduction: The key principles of security – confidentiality, integrity, and availability (CIA) – OSI security architecture – types of security threats and attacks – passive and active attacks – phishing – denial-of-service (DoS) – spoofing – fundamental security design principles – building secure systems – attack modeling techniques – attack surfaces – attack trees – analyzing system vulnerabilities.
	

	

     V


	Network Security, Malware & Countermeasures
	
9

	
	Introduction: Malware propagation mechanisms – viruses – worms – Trojans – malware payload categories – threats from bots, spyware, and rootkits – malware detection mechanisms – countermeasures – mitigating cyber security threats – firewalls – types and functionalities – federated identity management system – modern identity security solutions.
	

	COURSE OUTCOMES

	At the end of the course, students will be, 
CO1: Use cryptography techniques to secure data and communication.
CO2: Analyze network security issues through real-world case studies.
CO3: Set up firewalls and configure firewalls to handle system attacks.
CO4:To learn the network security concepts, and Understand threats, and protection mechanisms.
CO5: Apply authentication and key management for secure access.

	Text Books

	 1.     William Stallings, “Cryptography and Network Security: Principles and Practice”, 8th        Edition,   2022, Pearson Education Limited.
 2.   Network Security Fundamentals" by Mark Ciampa, 8th Edition, Cengage Learning, 2024.

	Reference Books

	1. Cryptography and Network Security: Principles and Practice", William Stallings,  8thEdition,Pearson,2020.
2.  Firewalls and Internet Security: Repelling the Wily Hacker", William Cheswick, Steven BellovinAviel D. Rubin, Addison-Wesley Publications.
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	Program

	Master of Computer Applications
(CF)
	Program Code
	25MCAMCA

	
	Course
	Malware Analysis and Reverse Engineering
	Course Code
	25MCACFE24

	
	Semester
	IV
	Credits
	3
	Theory
	Practical
	Total Hours
	45T 

	
	
	
	
	
	3
	0
	
	

	
1)
           2)

3)
           4)
 5)
	COURSE OBJECTIVES

	
	To Understand the fundamentals of malware types, behaviors, and attack vectors.
To Know the various malware behaviors, attack vectors, and how different types of malware exploit vulnerabilities in systems.
To develop the malware analysis in cybersecurity defense and incident response.
Analyze between various malware analysis tools and techniques, and evaluate their effectiveness in cybersecurity defense and incident response.
Assess the legal and ethical considerations in malware analysis and reverse engineering, and apply knowledge to real-world case studies and hands-on malware investigations.

	
1)

2)

3)

4)

           5)
	General Instructions for Teaching-Learning Process

	
	Hands-on Practical Demonstrations – Using tools like IDA Pro, Ghidra, Wireshark, and sandbox environments for real-world malware analysis.
Experimental Learning – Analyzing malware samples, decompiling code, and identifying vulnerabilities.
Case Study Analysis – Examining real-world cyberattacks, malware infections, and security breaches.
Quizzes and Assessments – Reinforcing learning through CTF challenges, scenario-based problem-solving, and periodic evaluations.
Ethical and Legal Awareness – Educating students on cyber laws, responsible disclosure, and ethical hacking practices.

	Module
	Topics
	Hours

	
I


	Introduction to Malware
	9

	
	Fundamentals of Malware – Definition, Types, and Evolution of Malware–
Malware Classification–Viruses–Worms– Trojans– Ransomware, Spyware– Rootkits, – Adware– Botnets
Malware Attack Vectors – Infection Methods– Propagation Techniques– Exploitation Strategies
Basic Malware Detection Techniques – Signature-based– Heuristic-based– Behavioral Analysis.
	

	

II



	Fundamentals of Reverse Engineering
	9

	
	Introduction to Reverse Engineering – Definition, Applications, – Ethical Considerations
Software Reverse Engineering–Understanding Binary Code, Disassemblers– De-compilers
Static Analysis Techniques – Code Examination Without Execution, – File Format Analysis
	

	III

	Malware Analysis
	9

	
	Overview of Malware Analysis – Goals, Approaches, and Importance in Cybersecurity
Static Malware Analysis – Identifying Strings– Headers– File Structure– Code Obfuscation
Dynamic Malware Analysis – Monitoring Process Execution– Registry Changes– Network Activity
Behavioral Analysis – Identifying Malicious Behavior– System Calls– Execution Flow
Anti-Analysis Techniques Used by Malware – Code Packing – Encryption– Polymorphism– Evasion Methods
	

	IV




	Advanced Malware and Threat Landscape
	9

	
	Advanced Malware Techniques – Fileless Malware, Rootkits, Keyloggers, and Steganography
Ransomware Analysis – Encryption Techniques– Ransom Notes– Real-World Attacks
APT (Advanced Persistent Threats) – Nation-State Malware– Targeted Attacks
Case Studies of Major Malware Attacks – Stuxnet, WannaCry, Mirai Botnet, and Pegasus Spyware
	

	                                              V


	Malware Detection, Prevention, and Ethical Considerations
	


9

	
	Malware Detection Techniques – Signature-Based– Heuristic– Behavioral– –AI-Based Detection
Forensic Malware Analysis – Investigating Cybercrime– Incident Response– –Digital Evidence Collection
Future Trends in Malware Analysis– Cybersecurity – AI in Malware Detection, Evolving Threats
	

	COURSE OUTCOMES

	At the end of the course students will be, 
CO1: Define and describe various types of malwares, their propagation methods, and their 
impact 
CO2: Explain the core principles of reverse engineering and malware analysis techniques.
CO3: Use static and dynamic analysis methods to analyze and identify malware behaviors.
CO4: Examine real-world malware incidents, identify attack patterns, and evaluate.
CO5: Assess malware detection techniques and its defense

	Text Books

	1. Gerardus Blokdyk: The Ultimate Step-By-Step Guide, GIAC Reverse Engineering Malware
1st Edition, Year of Publication 2020, 5STARCooks Publisher
2. Ankit FadiaTitle: The Unofficial Guide to Ethical HackingPublisher: Macmillan India
     1st Edition, Year of Publication2020

	Reference Books

	 1. Michael Practical Malware Analysis: The Hands-On Guide1st Edition, 2012, No StarchPress.
 2. Chris Eagle, The IDA Pro Book: The Unofficial Guide, 2nd Edition, 2011, 
 3. Bruce Dang, Alexandre Gazet,Practical Reverse Engineering 1st Edition, 2014, Wiley.
 4. Rob Botwright, Malware Reverse Engineering: 1st Edition, 2018, Independently published. 



	E-Resource Learning

	1. Malware_Reverse_Engineering_Handbook.pdf
2. (PDF) Malware Analysis and Detection Using Reverse Engineering Technique
3. GitHub - DevenLu/Reverse-Engineering_-_Malware-Analysis: Reverse Engineering and Malware Analysis - Books, Tools, Courses, etc.
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