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MASTER OF COMPUTER APPLICATIONS (MCA)
MCA (One Year-Lateral Entry) 
for 4 Years UG (Hons./Hons with Research)
NEP BASED ONE YEAR POST GRADUATE PROGRAMME
Credit Requirement and Eligibility
· Eligibility- B.Tech/BE(CSE/IT)  OR BCA (4 Years)
· A bachelor’s degree with Honours/ Honours with Research, with a minimum of 160 credits for a 1-year/2-semester PG programme at level 6.5 on the NHEQF.
· A student is eligible for a PG Programme in a discipline corresponding to either major or minor(s) discipline in UG Programme. In this case, the University can admit the students in the PG Programme based on the student’s performance in the UG programme or through an entrance examination. However, irrespective of the major or minor disciplines chosen by a student in a UG Programme, a student is eligible for admission in any discipline of PG Programmes if the student qualifies the National level or University level entrance examination in the discipline of the PG Programme.
Course objective 
· To empower students with basic skills of various technologies.
· To develop the ability to identify, analyze, formulate and develop computer applications.
· To enable the students to select modern computing tools and techniques and use them with
dexterity.
If you are looking for challenging roles in the IT industry, computer science research, web and mobile development, data analysis, information security etc., this programme is for you.
Career path you can choose after the course
· Software Developer.
· Programmer.
· Systems Analyst.
· AI and data Science Engineer.
· Database Administrator.
· Systems Administrator.
· Web Designer & Developer. 




MASTERS OF COMPUTER APPLICATION (MCA)
MCA (One Year-Lateral Entry) for 4Years UG (Hons./Hons with Research)
Semester-I
	Subject Code
	Subject Name 
	L
	T
	P
	Load
	Theory Marks
	Internal Marks
	Practical Marks
	Total Marks

	
	
	Credits/Hours
	
	
	
	

	1MCADSC-1(LE)
	Software Engineering 
	3/3
	0
	1/2
	4/5
	80
	20
	-
	100

	1MCADSC-2(LE)
	Java Programming    
	3/3
	0
	1/2
	4/5
	60
	20
	20
	100

	Elective
(Choose Any Two)

	1MCADSE-1A(LE)
Cyber Crime and Law 
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	
	1MCADSE-1B(LE)
Digital Marketing and Security 
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	
	1MCADSE-1C(LE)
Machine Learning for Data Science
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	
	1MCADSE-1D(LE)
Programming with R
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	
	1MCADSE-1E(LE)
Social Network Analysis 
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	Elective
(Choose Any One)

	1MCADSE-2A(LE)
Web Technology   
	3/3
	0
	1/2
	4/5
	60
	20
	20
	100

	
	1MCADSE-2B(LE)
Python for Cyber Security
	3/3
	0
	1/2
	4/5
	60
	20
	20
	100

	
	1MCADSE-2C(LE)
Digital Forensic 
	3/3
	0
	
1/2
	   4/5
	60
	20
	20
	100

	Total Marks =500
Total Credit  = 20
	
	
	
	
	
	
	
	
	500


Semester -II
	Subject Code
	Subject Name 
	L
	T
	P
	Load
	Theory Marks
	Internal Marks
	Practical Marks
	Total Marks

	
	
	Credits/Hours
	
	
	
	

	2MCADSC-1(LE)
	Linux Server Administration 
	3/3
	0
	1/2
	4/5
	60
	20
	20
	100

	2MCADSC-2(LE)
	AI and Machine Learning 
	3/3
	0
	1/2
	4/5
	80
	20
	-
	100

	Elective
(Choose Any Two)

	2MCADSE-1A(LE) 
Server Hardening 
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	
	2MCADSE-1B(LE)
Cloud Computing and Security 
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	
	2MCADSE-1C(LE)
 IT Audit  
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	
	2MCADSE-1D(LE)
Blockchain Technology 
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	
	2MCADSE-1E(LE)
Big Data Analytics  
	3/3
	0
	1/2
	
4/5
	80
	20
	-
	100

	2MCADSC-3 (LE)
	Thesis/Internship / Project   
	0
	0
	4/8
	4/8
	0
	20
	80
	100

	Total Marks =500
Total Credit= 20
	
	
	
	
	
	
	
	
	500


[bookmark: _Hlk205466107]              1MCADSC-1(LE)- SOFTWARE ENGINEERING
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSC-1(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	0
	100


Course Objectives
· Understand, Learn and Apply the Theoretical and Practical Knowledge of Software Development Such as Software Development Paradigms, Process, Models, Tools and Techniques. 
· Understand and Learn the Process of Software Requirements Identification, Analysis, Review, and also Learn Recording Requirements in the IEEE Format of the SRS Document. 
· Understand the Various Types and Levels of Software Testing and Basic Approaches of Test Case Designing.
· Gain the Knowledge of the Various Models of Software Quality, Estimation, Quality Assurance and Control.
Course Outcomes
· Identify, Analyze, Review and Validate the Requirement of Software Components and System, and Also Prepare Software Requirement Specification (SRS) Document Using Relevant Standards, Tools and Methodologies.
· Manage a Software Project by Applying Project Management Concepts Such as Planning, Scheduling and Risk Management for Developing Qualitative and Economic Software.
· Work Effectively in Various Profiles of Software Developing Team Such as Software Analyst, Architecture, Programmer, Tester, Quality Assurance and Control officer, Project Manager and Leaders.
· Communicate and Coordinate Competently by Listening, Speaking, Reading and Writing Software Documents
· Apply Coding Standards & Guidelines, and Quality Norms in Coding of Software Systems to Satisfy the Requirements and Quality.
· Design Test Cases and Optimize the Test Suite for UNIT, Integration and System-Level Testing using various Techniques and Tools for Adequately Testing the Software Components and Systems.
UNIT -WISE SYLLABUS
UNIT-I
Software: Software Characteristics, Components, and Applications, Software Engineering Layered Technology, Software Development Life Cycle, Software Process Models- Linear Sequential Model, Prototype & RAD Model, Incremental and Evolutionary Process Models. Introduction of Agile Software Development, CBSD(Component Based Software Development ) Aspect Oriented Paradigm (AOP) and Green Software Development, Process and Product Metrics.
UNIT-II
Analysis Concept and Principles: Requirement Analysis, Analysis Principles, Requirement Elicitation, Information Gathering Techniques, Requirements Specification, Requirements Verification and Validation, Requirements Management. Requirements Modeling: Scenarios, Information and Analysis Classes, Flow and Behavioral Modeling, Documenting Software Requirement Specification (SRS) Characteristics of SRS, Format of SRS, Software Project Planning: Objectives, Decomposition Techniques, and Empirical Estimation Models. Project Metrics: Software Measurement–Size Oriented, Function Oriented Metrics.
UNIT-III
Design Concepts and Principles: Design Process, Design Concepts, Design Principles, Effective Modular Design, Human Computer Interface Design, Interface Design Guidelines. System Design: Design Models for Architecture, Component, Data and User Interfaces; Problem Partitioning, Abstraction, Cohesiveness, Coupling, Top Down and Bottom-Up Design Approaches; Design Specification. Coding: Top-Down and Bottom-Up Structure Programming, Information Hiding, Programming Style, and Internal Documentation, Verification.
UNIT-IV
Software Testing: White and Black Box Testing, Levels of Testing, Unit, Integration, System Testing, Functional Testing, Structural Testing, Test Plan, Software Testing Strategies, Verification & Validation, Incremental & Non-Incremental Testing, Top Down and BottomUp Integration Testing, Alpha & Beta Testing, White Box and Black Box Test Case Design Techniques, Debugging Techniques. Software Quality, Quality Models, Quality Control and Quality Assurance, ISO. 
UNIT-V
Importance of Software Project Management – Activities Methodologies – Categorization of Software Projects – Setting objectives – Management Principles – Management Control – Project portfolio Management – Cost-benefit evaluation technology – Risk evaluation – Strategic program Management – Stepwise Project Planning., Project Life Cycle and Effort Estimation: Software Process and Process Models – Choice of Process models. Basics of Software estimation – Effort and Cost estimation techniques – COSMIC Full function points - COCOMO II
Text &Reference Books
· Roger S. Pressman, Software Engineering-a Practitioner’s Approach, McGraw Hill International Edition, 
· K. K. Aggarwal, Yogesh Singh, Software Engineering, 
· Ian Sommerville, Software Engineering, Addison-Wesley Publishing Company, 
· James F. Peter, Software Engineering - an Engineering Approach, John Wiley, 
· Fairley Richard Software Engineering Concepts, Tata McGraw Hill
· Scrum Ken Schawber, Mike Beedle-Agile Software Development with Publisher: Pearson.
· Lisa Crispin, Janet Gregory Agile Testing: A Practical Guide for Testers and Agile Teams Publisher: Addison Wesley.
· Kenneth S. Rubin, Essential Scrum: A Practical guide to the most popular agile process 
· Robert C. Martin,  Agile Software Development, Principles, Patterns and Practices, Publisher: Prentice Hall











1MCADSC-2(LE)- JAVA PROGRAMMING
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSC-2(LE)
	3/3
	0
	1/2
	4/5
	60
	20
	20
	100


Course Objectives
· Introduce and Learn the Usage of the Java SDK Environment to Create, Debug and Run Java Programs.
· Understand Fundamentals of Java Programming Such as Character Set, Variables, Data Types, and Control Structures, Array, Class and Methods.
· Understand the Concepts of (OOPs) and Learn Implementation in Java Defining Classes, Invoking Methods, Using Class Libraries.
· Introduce Strings, Vectors, Interfaces, Packages and Threads Handling in Java.
· Gain the Knowledge of Java Applets, AWT, Swings, Servlet.
· Understand the GUI Application, Web Applications, N-Tier Architecture.
· Develop the Understanding of the Basic Knowledge of File Handling, Database Connectivity, Java Servlets and Web Application.
Course Outcomes 
· Explain and Apply the Object-Oriented Concepts for Solving Real Problem.
· Use the Java SDK Environment to Create, Debug and Run Simple Java Programs.
· Apply Java Technology to Develop the Small Applications, Utilities, and Web Applications.
· Apply Events Management and Layout Managers Using AWT, Swing, JDBC and Servlet for Developing the Software for Various Problems.
UNIT -WISE SYLLABUS
UNIT-I
Basics of Java: History and Basics of Java, Java Environment, JDK Tools, Java Virtual Machine, Java Program Structure, Java Language- Tokens, Keywords, Constants, Variables, and Data Types. Operators and Expressions, Statements - Decision Making, Branching and Looping, Labeled Loops Statement, Jump Statements: Break, Continue, and Return, Command Line Argument.
One and Two Dimension Arrays, String Array, String and String Buffer Classes, Vectors, Wrapper Classes.
UNIT-II
OOP’s concepts - Classes, Objects, Defining a Class, Adding Variables and Methods, Creating Objects, Accessing Class Members, Constructors, Static Members, Nesting of Methods, Inheritance and Polymorphism: Basics Types, Extending a Class, Using Super, Method Overloading, Method Overriding, Final Variables and Methods, Final Classes, Finalize Method, Abstract Methods and Classes, Visibility Control.






UNIT-III
Interfaces: Defining Interfaces, Extending Interfaces, Implementing Interfaces, Accessing Interface Variables, Packages: System Packages, Naming Conventions, Creating Packages, accessing a Package, Using Package, adding a Class to a Package, Hiding Classes. Exception Handling: Introduction to Exception Handling, Try-Catch, Finally, Throws, 
Multi-Threading & Concurrency: Life Cycle of a Thread, Thread Class, Runnable Interface, thread priority, thread synchronization, interthread communications 
UNIT-IV
Java collection framework-List (ArrayList, LinkedList), Set (HashSet, TreeSet, LinkedHashSet), Map (HashMap, TreeMap, LinkedHashMap)
I/O Stream :Introduction of I/O Stream, Types of Streams, Stream Class Hierarchy, Using File Class, Byte Streams Vs Character Streams, TextfileVs Binary File, Standard I/O Streams, and Random-Access File, Serialization. 
Database Programming Using JDBC: Introduction to JDBC, JDBC Drivers, Types of JDBC Drivers, Connecting with Database. 
UNIT-V
J2EE: Introduction ofJ2EE, Web Application Basics, Architecture and Challenges of Web Application, web server installation and configuration.  
Java Server Pages (JSP)-architecture, life cycle, request and response object, form handling, client state management, redirection 
Servlet, Servlet Life Cycle, Developing and Deploying Servlets. jsp vs servlets 
Text & Reference Books
· E. Balagurusamy, "Programming with Java, a Primer",TMH, ISBN-13: 978-0-07-061713-1,  ISBN-10: 0-07-061713-9.
· Patrick Naughton and Herbert Schildt, "Java: the Complete Reference", TMH Publication, ISBN 0-07-463769-X.
· YashavantKanetkar, "Let us Java", BPB Publications.
· Ivan Bayross, "Web Enabled Commercial Application Development Using HTML, DHTML, JavaScript, Perl CGI",BPB Publications
· Cay Horstmann, "Big Java", Wiley Publication
· Peter Norton, "Java Programming", Techmedia Publications.
· Joseph Weber, "Using Java 1.2", PHI, ISBN -81-203-1558-8.
List of Practical
1. Write a Program in Java to Calculate the Simple Interest.
2. Write a Program in Java to Calculate Sum of Two Numbers Input from Command Line Argument.
3. Write a Program in Java to Calculate Area of Circle Using Scanner Class.
4. Write a Program in Java to Calculate Square Root of a Number.
5. Write a Program in Java to Display Name, Age, Calendar and Salary of a Person Input from the Keyboard.
6. Write a Program in Java to Display Grading of Student When His Percentage is Input from Keyboard.
7. Write a Program in Java to Display Odd Number from 1 to 100.
8. Write a Program in Java to Display the Following Patterns using Functions.
	(a)
	(b)
	(c)
	(d)

	      1
      2 2
      3 3 3
      4 4 4 4
      5 5 5 5 5
	      1
      2 2
      3 3 3
      4 4 4 4
      5 5 5 5 5
	      1
      1 2
      1 2 3
      1 2 3 4
      1 2 3 4 5
	     1
     2 3
     4 5 6
     7 8 9 10
    11 12 13 14



9. Write a Program in Java to Calculate the Factorial of a Number.
10. Write a Program in Java to Determine Whether a Number Input from Keyboard is Prime Number Or Not.
11. Write a Program in Java to Display the Prime Numbers from 1 to 500 Using Function.
12. Write a Program in Java to Show Accessing Class Members and use a Dot(.).
13. Write a Program in Java to Show Multilevel Inheritance.
14. Write a Program in Java to Show Single Inheritance.
15. Write a Program in Java to Concatenate Two Strings Without Using Library Function.
16. Write a Program in Java to Make First Alphabet Capital of Each Word in a String.
17. Write a Program in Java to Get the Last Index of Any Given Character in a String.
18. Write a Program in Java to Reverse Words of a String.
19. Write a Program in Java to Find Occurrences of Each Character in a String.
20. Java Program to Get String and Count Number of Words in Provided String.
21. Write a Program in Java to  Check Given String is Palindrome String Or Not in Java.
22. Write a Program in Java to Reverse Each Word of Given String.
23. Write a Program in Java to Get Sub String from a Given String.
24. Java Program to Convert String to Lowercase and Uppercase.
25. Create a Java Applet and Show the use of Drawstring() Function.
26. Create a Java Applet to Show How to use Various Methods of Applet Class and Graphics Class in a Java Applet.
27. Write a Program in Java to Show the use of Interface.
28. Create a Java GUIApplication Using Labels and Textfields.
29. Create a Java GUI Application Using Radiobuttons.
30. Create a Java GUI Application Using Checkboxes.
31. Create a Java GUI Application Using Comboboxes.
32. Create a Java GUI Application Using Listboxes.
33. Create Two Html Pages with Links to Navigate from One Page to Other Page.
34. Write a Servlet to Display Current Date and Time of Server on Client : Date Servlet
35. Write a Servlet to Display Natural Numbers from 1 to 100 : Number servlet
36. Create a JSP to Display Natural Numbers from 1 to 50 :Number.Jsp and Write Down the Process of Running It Step by Step.
37. Create a JSP to Display Current Date and Time of Server onClient :Date.JSP and Write Down the Process of Running it Step by Step.


Group Assignment
1. Scientific Calculator Utility
2. Chat Application
3. Time Table System
4. Student Attendance System
5. Steganography & Data Encryption System Java
6. Student Information System
7. Survey Tool System
8. Text Editor Like Notepad/Wordpad
9. Game / Puzzle Like Luddo  Game
10. Game / Puzzle Like Snake Game 
11. Paint Application 

















1MCADSE-1A(LE)-CYBER CRIME AND LAW
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSE-1A(LE)
	3/3
	-
	1/2
	4/5 
	80
	20
	-
	100



Subject Objective: 
· Understanding Cybercrime:
· Understanding Legal Frameworks:
· Understanding Internet Governance:
· Understanding Digital Rights & Ethics:
· Understanding Global & Indian Response:
Subject Outcomes
· Identification and Differentiation:
· Application of Laws:
· Critical Evaluation:
· Evidence and Forensics:
· Problem-Solving:
· Responsible Digital Citizenship:
· International Comparison:
UNIT -WISE SYLLABUS
UNIT-I
 Defining Cyberspace, Communication and web technology. Internet, World wide web, Advent of internet, Internet infrastructure for data transfer and governance. Concept of cyber security, Issues and challenges of cyber security. Computer Security: Threats, Authentication, Access Control and Cryptography, Steganography. Data Diddling, Attacks, Spy Ware, Logic Bombs, Email Scam and Phishing, Theft, Obscene Content, Cyber bullying, Cyber grooming, Online job fraud.
Unit-II 
Classification of cybercrimes, Web Attacks Targeting Users, Obtaining User or Website Data. Email Attacks, Hacking, password Cracking, Key loggers and Spyware, Virus and Warms, Trojan and backdoors, DOS and DDOS attack, SQL injection, Buffer Overflow, Attack on wireless Networks, malware and ransom ware attacks. Introduction to Darknet and Block Chain Reporting of cybercrimes, Remedial and mitigation measures, Legal perspective of cybercrime. IT Act 2000 and its amendments, Organizations dealing with Cybercrime and Cyber security in India. Data Privacy, Data Security, General Data Protection Regulations (GDPR),
Unit-III : Introduction to Social networks. Types of social media, social media platforms. Social media monitoring, Hashtag, Viral content, social media marketing, social media privacy, Challenges, opportunities and pitfalls in online social network, Security issues related to social media, Flagging and reporting of inappropriate content. Laws regarding posting of inappropriate content, best practices for the use of social media, Online Cyber Crime Reporting, Personal Data Protection, Trademark Act, Copyright, Patents, Human Rights in Cyberspace, Freedom of Expression, Privacy, Anonymity, IPR.
Unit-IV  Definition of E- Commerce, Main components of E-Commerce, E-Commerce threats, E-Commerce security best practices, Introduction to digital payments, Components of digital payment and stake holders, Modes of digital payments- Banking Cards, Unified Payment Interface (UPI), e-Wallets, Unstructured Supplementary Service Data (USSD), Aadhar enabled payments. , Digital payments related common frauds and preventive measures. RBI guidelines on digital payments and customer protection in unauthorized banking transactions. Relevant provisions of Payment Settlement Act,2007. Debit/Credit card fraud.
Unit-V End Point device and Mobile phone security, Password policy, Security patch management. Data backup, Downloading and management of third-party software, Cyber Security best Practices, VPN: the basic of Virtual Private Networks. Wi-Fi security, Configuration of basic security policy and permissions. Firewall: Introduction, Firewalls and Packet Filters, Anti-virus. Malware Analysis: -Spamming, SMSware, Malware, Adware, Ransomware, Virus, Worms &Trojans
Reference Books:
1. Kumar K -Cyber Laws: Intellectual Property & E Commerce, Security, Dominant Publisher
2. Information Security Policy & Implementation Issues, NIIT, PHI
3. Marine R.C.- Cyber Crime Impact in the New Millennium, Auther Press
4. Sunit Belapure and Nina Godbole, Cyber Security: Understanding Cyber Crimes, Computer Forensics And Legal Perspectives, Wiley India Pvt. Ltd, 2011. 
5. Cyber Law: Indian and International Perspectives on Key Topics By Anirudh Rastogi
6. Jonathan Rosenoer, “Cyber Law: The law of the Internet”, Springer-Verlag, 1997.

















1MCADSE-1B(LE)-DIGITAL MARKETING AND SECURITY
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSE-1B(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	0
	100


UNIT -WISE SYLLABUS
UNIT - I
Digital Marketing - Introduction, Key terms and concepts, understanding marketing strategy, The building blocks of marketing strategy, Crafting a digital marketing strategy, Case study: Nike digital strategy 
Market Research - Introduction, importance of market research, Key terms & concepts in market research, Online research methodologies, Justifying the cost of research, Tools of the trade, Advantages and challenges, Case Study: Rocking the Daisies – 2011 & 2012
Content Marketing Strategy - Introduction, Defining Content marketing, Key terms and concepts, Strategic building blocks, Content creation, Content channel distribution, Tools of the trade, Advantages and challenges, Case study : Coca-Cola Company 
UNIT - II
User Experience Design - Introduction, Key terms and concepts, Understanding UX design, Core principles of UX design, Mobile UX, Step in UX design, Tools of the trade, Case study: Rail Europe
Web Development and Design - Introduction, Key terms and concepts, Web design, Web development, Mobile development, Steps in building a website, Case study – The Boston Globe
Writing for Digital - Introduction, Key terms and concepts, Writing for your audience, Types of web copy, HTML for formatting, SEO copywriting, Best practices for online copywriting, Tools of the trade, Case study: Encyclopedia,  Britannica Online
UNIT - III
Customer Relationship Management - Introduction, Key terms and concepts, A CRM model, Understanding customers, CRM and data, The benefits of CRM, Social CRM, Steps in implementing a CRM strategy, Tools of the trade, Case study: Fuji Xerox
Search Engine Optimization (SEO) - Introduction, Key terms and concepts, Understanding SEO, Search engine friendly website structure, SEO and key phrases, Link popularity, User insights, What not to do, Tools of the trade, Benefits and challenges, Case study: Viewpoints.com and the Panda update
Search Advertising - Introduction, Key terms and concepts, Advertising in search, The elements of a search ad, Targeting options, Bidding and ranking for search ads, Tracking, Planning and setting up a search advertising campaign, Tools of the trade, Advantages and challenges, Case study – ‘Sister Act’ on Broadway
UNIT - IV 
Online Advertising - Introduction, Key terms and concepts, Online advertising objectives, The key differentiator, Types of display adverts, Payment models for display advertising, Getting your ads online, Targeting and optimizing, Tracking, Steps in online advertising, The future of online advertising, Advantages and challenges, Case study: Toyota Prius 
Affiliate Marketing - Introduction, Key terms and concepts, The building blocks of affiliate marketing, Setting up a campaign, Tools of the trade, Advantages and challenges, Case study.
Video Marketing - Introduction, Key terms and concepts, Video content strategy, Video production step by step, Video promotion, Tools of the trade, Advantages and challenges, Case study – Woolworths: ‘Cook like a MasterChef’ for MasterChef South Africa 
UNIT - V
Social Media Channels - Introduction, Key terms and concepts, Social media channels, Social networking, Content creation, Bookmarking and aggregating, Location and social media, Tracking social media campaigns, Social media marketing: Rules of engagement, Tools of the trade, Advantages and challenges, Case study – Col’Cacchio #PriceSlice
Social Media Strategy - Introduction, Key terms and concepts, Using social media to solve business challenges, Step-by-step guide to creating a social media strategy, Documents and processes, Social media risks and challenges, Case study – Super Bowl Social Media Command Center 
Email Marketing - Introduction, Key terms and concepts, Email strategy and planning, Step-by-step process, Tools of the trade, Advantages and challenges, Case study – Zando
Mobile Marketing - Introduction, Key terms and concepts, Mobile commerce, Integrating mobile into online marketing, Augmented reality, Mobile analytics, Advantages and challenges, Case study – Carling Black Label’s “Be the Coach” 
Text & Reference Books 
· eMarketing : The Essential Guide to Marketing in a digital world, 5th Edition, Rob Stokesand the Minds of Quirk, Availbale online at https://www.redandyellow.co.za/content/uploads/woocommerce_uploads/2017/10/emarketing_textbook_download.pdf
· Ryan Deiss, Russ Henneberry- “Digital Marketing for Dummies”, John Wiley & Sons. 
· AhujaVandana- “Digital Marketing”, Oxford University Press.
· Ira Kaufman, Chris Horton- “Digital Marketing: Integrating Strategy and Tactics with Values, A Guidebook for Executives, Managers, and Students”, Routledge, 
· Matt Chiera- “Digital Marketers Sound Off: Tips, Tactics, Tools, and Predictions from 101 Digital Marketing Specialists”, Matt Chiera, 
· Puneet Bhatia- “Fundamentals of Digital Marketing”, Pearson India
· Dan Zarrella- “The Social Media Marketing Book”, O'Reilly Media.
· Krista Neher- “Visual Social Media Marketing: Harnessing Images, Instagram, Infographics and Pinterest to Grow Your Business Online”, Boot Camp Digital.
· Damian Ryan, Understanding Digital Marketing Strategies for Engaging the Digital Generation





1MCADSE-1C(LE)-MACHINE LEARNING FOR DATA SCEINCE
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSE-1C(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	0
	100


Course Objectives  
· To understand the basic theory underlying machine learning. 
· To be able to formulate machine learning problems corresponding to different applications. 
· To understand a range of machine learning algorithms along with their strengths and weaknesses. 
· To be able to apply machine learning algorithms to solve problems of moderate complexity. 
· To apply the algorithms to a real-world problem, optimize the models learned and report on the expected accuracy that can be achieved by applying the models. 
Course Outcomes  
· Appreciate the importance of visualization in the data analytics solution 
· Apply structured thinking to unstructured problems 
· Understand a very broad collection of machine learning algorithms and problems 
· Develop an appreciation for what is involved in learning from data.rs, Distance based classification  and clustering algorithms
UNIT -WISE SYLLABUS
UNIT-I. 
Introduction to Machine Learning, Gathering Business Knowledge, Data Exploration, The Dataset and the Data Dictionary, Importing Data in Python,  Univariate analysis and EDD, Outlier Treatment in Python, Missing Value Imputation in Python, Seasonality in Data, Variable transformation and deletion in Python , Dummy variable creation in Python, Correlation Analysis in Python
UNIT-II. 
Introduction to data science and its applications, Data Engineering and Preprocessing, Model Evaluation, and Hyperparameter Tuning, Supervised Learning – Regression, Supervised Learning ,  Most popular libraries for Machine Learning in Python
UNIT-III. 
Classification SVM, KNN & Naive Bayes, Ensemble Methods and Boosting, Unsupervised Learning – Clustering, Unsupervised Learning – Dimensionality Reduction,  Training and testing Machine learning Model in Python, Creating Confusion Matrix in Python, Evaluating performance of models, Evaluating model performance in Python Predicting probabilities, assigning classes,
 
UNIT-IV. 
Function and Derivatives, Gradient Descent, Stochastic Gradient Descents, Convex Optimization, Formulation and Optimality Conditions, ADAM Optimizer, Reinforcement Learning, 
UNIT-V. 
Introduction to DEEP LEARNING, Artificial Neural Networks, Convolution Neural Networks – Transfer Learning, RNN – Recurrent Neural Networks, Generative Models and GANs

Text & Reference Books 
1. Machine Learning using Python, By Manaranjan Pradhan, U Dinesh Kumar  willey Publication
2. Machine Learning in Data Science Using Python by Dr. R. Nageswara Rao , dreamTech Publications 
3. Data Science From Scratch: First Principles with Python, by Joel Grus, O'Reilly, Publications 
4. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow: Concepts, Tools, and Techniques to Build Intelligent Systems, O'Reilly, Publications by Aurélien Géron  
5. Data Analytics using Python by Bharti Motwani  willey Publication
6. Practical Deep Reinforcement Learning with Python: Concise Implementation of Algorithms, Simplified Maths, and Effective Use of TensorFlow and PyTorch , by Ivan Gridin BPB Publications
List of Experiments : 
1. Split training and testing datasets in Python
2. Hyperparameter tuning methods in Scikit-learn
3. Train K-nearest neighbors, Decision tree, Linear regression, Logistic regression, K-means clustering and Gradient descent model and perform result analysis


















1MCADSE-1D(LE)-PROGRAMMING WITH R
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSE-1D(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	0
	100


Course Objectives:
· Provide the knowledge of Basic R Programming Language to Students. 
· Prepare Students for Role of Professional Data Analyst. 
· Learn about Concepts of R Programming like Control Structures, Functions, Arrays. 
· This course will teach students, How to develop workflows going from raw data to graphics and statistical analysis, Using the Programming Language and Statistical Environment R. 
· Over the Course of the Semester, Students will Learn the Skills to Write Scripts to automate data formatting and analysis, making their studies replicable. 
· Student will be able Apply Programming Knowledge to Develop R Programs Based onSimulation. 
Course Outcomes:
· Learn and apply the features of R Programming Tool to Carry out Statistical Analysis of data 
· Write, Compile and Execute the Programs Written in R Programming Language 
· Implement Intelligent Algorithms in R to Solve Statistical and Decision Making Problems 
Course Outcome: 
1. Understand the basics in R programming in terms of constructs, control statements, string functions
2. Understand the use of R for Big Data analytics
3. Learn to apply R programming for Text processing 
4. Able to appreciate and apply the R programming from a statistical perspective
UNIT -WISE SYLLABUS
UNIT - I
OVERVIEW— Evolution of R, Features of R, ENVIRONMENT SETUP— Try it Option Online, Local Environment Setup, BASIC SYNTAX—R Command Prompt, R Script File, Comments, DATA TYPES—Vectors, Lists, Matrices, Arrays. ,Factors, Data Frames, VARIABLES—Variable Assignment, Data Type of a Variable, Finding Variables, Deleting Variables, OPERATORS—Types of Operators, Arithmetic Operators, Relational Operators, Logical Operators, Assignment Operators, Miscellaneous Operators, DECISION MAKING—If Statement, If- Else Statement, The if. else if. else Statement, Switch Statement
LOOPS—Repeat Loop, While Loop, For Loop, Loop Control Statements, Break Statement, Next Statement
UNIT - iI
FUNCTION—Function Definition, Function Components, Built- In Function User-defined Function, Calling a Function, Lazy Evaluation of Function, STRINGS—Rules Applied in String Construction, String Manipulation ,VECTORS—Vector Creation, Accessing Vector Elements, Vector Manipulation , LISTS—Creating a List, Naming List Elements, Accessing List Elements, Manipulating List Elements, Merging Lists, Converting List to Vector , MATRICES—Accessing Elements of a Matrix, Matrix Computations, ARRAYS—Naming Columns and Rows, Accessing Array Elements, Manipulating Array Elements, Calculations Across Array Elements,  FACTORS—Factors in Data Frame, Changing the Order of Levels, Generating Factor Levels , DATA FRAMES—Extract Data from Data Frame, Expand Data Frame
UNIT - III
PACKAGES – Introductions, Uses, Install R Package, DATA RESHAPING, —Joining Columns and Rows in a Data Frame, Merging Data Frames, Melting and Casting, Melt the Data, Cast the Molten Data, CSV FILES—Getting and Setting the Working Directory, Input as CSV File, Reading a CSV File, Analyzing the CSV File, Writing into a CSV File , EXCEL FILE—Install xlsx Package, Verify and Load the "xlsx" Package, Input as xlsx File, Reading the Excel File, 21. BINARY FILES, Writing the Binary File, Reading the Binary File, XML FILES, Input Data, Reading XML File, Details of the First Node, XML to Data Frame ,JSON FILE—Install rjson Package, Input Data, Read the JSON File, Convert JSON to a Data Frame, WEB DATA, DATABASES—RMySQL Package, Connecting R to MySql, Querying the Tables, Query with Filter Clause, Updating Rows in the Tables, Inserting Data into the Tables, Creating Tables in MySql, Dropping Tables in MySql
UNIT - IV
PIE CHARTS—Pie Chart Title and Colors, Slice Percentages and Chart Legend, 3D Pie Chart,  BAR CHARTS—Bar Chart Labels, Title and Colors, Group Bar Chart and Stacked Bar Chart , BOXPLOTS—Creating the Boxplot, Boxplot with Notch, HISTOGRAMS—Range of X and Y values , LINE GRAPHS—Line Chart Title, Color and Labels, Multiple Lines in a Line Chart, SCATTERPLOTS—Creating the Scatterplot, Scatterplot Matrices
UNIT - V
MEAN, MEDIAN & MODE—Mean, Applying Trim Option, Applying NA Option, Median, Mode ,LINEAR REGRESSION—Steps to Establish a Regressionlm(), Functionpredict() Function , MULTIPLE REGRESSION—lm() Function Example LOGISTIC REGRESSION—Create Regression Model, NORMAL DISTRIBUTION—dnorm()pnorm()qnorm()rnorm() ,BINOMIAL DISTRIBUTION—dbinom(), pbinom(), qbinom(), rbinom(), Poisson Regression, Analysis of Covariance, TIME SERIES ANALYSIS—Different Time Intervals, Multiple Time Series ,Nonlinear Least Square, Decision Tree Install R Package ,RANDOM FOREST—Install R Package, Survival Analysis, Chi Square Test
Text &Reference Books
· The Art of R Programming: A Tour of Statistical Software Design, by Norman Matloff, No Starch Press, 2011
· R for Everyone: Advanced Analytics and Graphics by Jared P. Lander, Addison-Wesley Data & Analytics Series, 2013. 
· Beginning R – The Statistical Programming Language, by Mark Gardener, Wiley, 2013
· Introductory R: A Beginner's Guide to Data Visualisation, Statistical Analysis and Programming in R, by Robert Knell, Amazon Digital South Asia Services Inc, 2013
· W. N. Venables, D. M. Smith, an introduction to R, r-core team, 2015 
· Alain F. Zuur, Elena n. Ieno, and Erik Meesters. A beginner’s guide to R. Use R. Springer, 2009. ISBN: 978-0-387-93836-3. 
· Roger D. PengR Programming for Data Science, ,https://leanpub. com/rprogramming
· John Verzani, chapman -Using R for introductory statistics, ,ISBN- 1584884509
· Https://www. r-project. org/doc/bib/r-books. html
List of Practical 
1. Write a program that prints ‘Hello World’ to the screen. 
2. Write a program that asks the user for a number n and prints the sum of the numbers 1 to n. 
3. Write a program that prints a multiplication table for numbers up to 12. 
4. Write a function that returns the largest element in a list. 
5. Write a function that computes the running total of a list. 
6. Write a function that tests whether a string is a palindrome. 
7. Implement the following sorting algorithms: Selection sort, Insertion sort, Bubble Sort. 
8. Implement linear search. 
9. Implement binary search. 
10. Implement matrices addition, subtraction and Multiplication. 






























 





1MCADSE-1E(LE)-SOCIAL NETWORK ANALYSIS 
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSE-1E(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	0
	100



COURSE OBJECTIVES
·  Provide   a   strong   foundation   knowledge   in   social   media   mining,  and  Understand the importance of social media mining
· Learn the various features of python tool for social media data mining.
· Provide the basic knowledge of graph theory to represent social media data.
· Learn and understand the Basic concepts of data mining, such as Knowledge Discovery in
· Databases (KDD), Data Quality, Data Preprocessing
· Understand the Supervised Learning and Unsupervised Learning algorithm
COURSE OUTCOMES
· Explain basic concepts of data mining of social media and its importance.
· Apply python tool for social media data mining.
· Explain the Knowledge Discovery in Databases (KDD), Data Quality, Data reprocessing
· Collect    and    preprocess    the    data    of    social    media    and   identify    t  e    pattern    and
association/friendships, an analyze behavior, perform recommendations, classify user profile
· using Supervised Learning and Unsupervised Learning algorithm.
· Analyze data from data from social media and provide relevant information for business development, product reviews, Find and analyze communities in social media, trend of information propagation in social media
UNIT -WISE SYLLABUS
UNIT I
Social Media – introduction, challenges and opportunities, Social  Media Mining, Python tools for data science
UNIT II
Graph Essentials, Graph Basics- Nodes, Edges and Degree, Graph Representation, Types of Graphs, Connectivity in Graphs-Walk, Path, Trail, Tour and Cycle, Trees and Forests, Graph/Tree Traversal- Depth-First Search (DFS) and Breadth-First search (BFS), Shortest Path Dijkstra’s Algorithm
UNIT III
Network Measures, Centrality-Degree  Centrality,  Transitivity  and  Reciprocity,  Balance  and Status, Similarity- Structural Equivalence, Properties of Real-World Networks
UNIT IV
Data  Mining-   Knowledge   Discovery   in   Databases   (KDD),   Dataset,   Data   Quality,   Data
Preprocessing, Supervised Learning- Naive Bayes Classifier, Unsupervised Learning, distance measure, Partitional Algorithm- K-means algorithm
Master of Computer Applications (Lateral Entry)-2025
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UNIT V 
Community Analysis, Social Communities, Community Detection Algorithms, Member-Based Community Detection- Node Degree, Node Reachability, Node Similarity
Information Diffusion in social media, Elements of diffusion process, intervention, Local and Global Dependence, introduction of information diffusion types
TEXT & REFERENCE BOOKS


· Reza Zafarani, Mohammad Ali Abbasi, Huan Liu, Social Media Mining: An Introduction, Cambridge University Press
· Marco Bonzanini, Mastering Social Media Mining with Python, Packt Publishing, ISBN 978-1-78355-201-6
· Matthew A. Russell, Published, Mining the Social Web, O’Reilly Media, Inc., ISBN: 978-1- 449-36761-9



















1MCADSE-2A(LE)–WEB TECHNOLOGY
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSE-2A(LE)
	3/3
	0
	1/2
	4/5
	60
	20
	20
	100


Course Objectives
· Learn to Design and Develop a Web Page 
· Design and Develop a Web Site Using Text, Images, Links, Lists, and Tables for Navigation and Layout.
· Style Your Page Using CSS, Internal Style Sheets, and External Style Sheets.
· Learn to use JavaScript & XML in Web Design. 
· Learn How to use Database in Web Design.
Course Outcome
· Describe the Concepts of WWW Including Browser and HTTP Protocol. 
· List the Various HTML Tags and use them to develop the user-friendly web Pages. 
· Define the CSS Types and use them to provide the Styles to the web pages at Various Levels. 
· Develop the Modern Web Pages Using the HTML and CSS Features with Different Layouts as per Need of Applications. 
· Use the JavaScript to Develop the Dynamic Web Pages.
· Use Server-Side Scripting with PHP to Generate the Web Pages Dynamically Using the Database Connectivity. 
· Develop the Modern Web Applications Using the Client and Server-Side Technologies and the Web Design Fundamentals. 
Unit-wise Syllabus 
UNIT-I
Introduction to Web, Web Designing and Website Planning: Concept of WWW, Internet and WWW, HTTP Protocol: Request and Response, Web Browser and Web Servers, Website Hosting-Free vs. Paid, Linux Vs. Windows Hosting, Concepts &use of Database & Mail Servers Associated with Web Sites, Features of Web 2.0Concepts of Effective Web Design, Web Design Issues Including Browser, Bandwidth and Cache, Display Resolution, Look and Feel of the Website, Page Layout and Linking, User Centric Design, Sitemap, Planning and Publishing Website, Designing Effective Navigation, Website Hosting Issues, FTP.
UNIT-II
Web Development with HTML: Basics of HTML, Formatting and Fonts, Commenting Code, Color, Hyperlink, Lists, Tables, Images, Forms, Meta Tags, Character Entities, Frames and Frame Sets, Browser Architecture and Web Site Structure, use of HTML Code Editor & WYSIWYG Editor.
Cascading Style Sheets (CSS): Style Sheets: Need, Introduction, Basic Syntax and Structure, Using CSS- Background Images, Colors and Properties, Manipulating Texts, Using Fonts, Borders and Boxes, Margins, Padding Lists, Positioning Using CSS, CSS2, Overview and Features of CSS3 


UNIT-III
Technologies for Web Applications JavaScript& XML: JavaScript: Client Side Scripting with JavaScript, Variables, Functions, Conditions, Loops and Repetition, Pop Up Boxes, JavaScript Objects, the Dom and Web Browser Environments, Manipulation Using Dom, Forms and Validations, DHTML: Combining HTML, CSS and JavaScript, Events and Buttons. 
XML: Introduction of XML, Validation of XML Documents, Ways to use XML, XML for Data Files, HTML vs.XML, Embedding XML into HTML Documents, Converting XML to HTML for Display, Displaying XML Using CSS and XSL, Rewriting HTML as XML, Relationship Between HTML, SGML and XML, Web Personalization, Semantic Web, Semantic Web Services. Transforming XML Using XSL and XSLT
UNIT-IV
Web Design with PHP: Introduction and Basic Syntax of PHP, Decision and Looping with Examples, PHP and HTML, Arrays, Functions, Browser Control and Detection, String, Form Processing, Files, Cookies and Sessions, Object Oriented Programming with PHP
UNIT-V
Introduction to Database Driven Websites with PHP, PHP and MYSQL, Basic Commands with PHP Examples, Connection to Server, Creating Database, Selecting a Database, Listing Database, Listing Table Names, Creating a Table, Inserting Data, Altering Tables, Queries, Deleting Database, Deleting Data and Tables
Text &Reference Books
· Roger S.Pressman, David Lowe, “Web Engineering”, Tata McGraw Hill Publication, 2007 
· Achyut S Godbole and Atul Kahate, “Web Technologies”, Tata McGraw Hill 
· Gopalan N P, Akilandeswari “Web Technology: a Developer S Perspective”, PHI
· Chris Bates Web Programming: Building Internet Applications Wiley 
· Refter, Fawset- Beginning XML, Wiley India 
· C. Xavier, “Web Technology &Design”, Tata McGraw Hill. 
· Ivan Bay Ross, “HTML, DHTML, JavaScript, Perl CGI”, BPB.
· Web Technologies, Black Book, Dreamtech Press 
· HTML 5, Black Book, Dreamtech Press 
· Joel Sklar-Web Design, ,Cengage Learning 
· Harwani-Developing Web Applications in PHP and Ajax, Mcgrawhill
List of Open Source Software/Learning Website
· Server Software Xampp/Wamp/Lamp 
· www.apachefriends.org
· www.w3.org
· www.w3schools.com
· www.php.net
· www.mysql.com
· www.phpmyadmin.net
List of Practical
1. Write an HTML page with Javascript that takes a number from one text field in the range 0-999 and display it in other text field in words. If the number is out of range, it should show “out of range” and if it is not a number, it should show “not a number” message in the result box.
2. Develop static pages (using only HTML) of an online Book store. 
The pages should resemble: www.amazon.com. The website should consist the following pages.
· Home page
· Registration and user Login
· User profile page
· Books catalog
· Shopping cart
· Payment by credit card Order Conformation
3. Write an HTML page that has one input, which can take multi-line text and a submit button. Once the user clicks the submit button, it should show the number of characters, lines and words in the text entered using an alert message. Words are separated with white space and lines are separated with new line character.
4. Write an HTML page that contains a selection box with a list of 5 countries. In this page when the user selects a country, its capital should be printed next to the list, and add CSS to customize the properties of the font of the capital.
5. Create an XML document that contains 10 users information. Write a script which takes user id as input and returns the user details by taking the user information from XML document. 
6. Implement a user validation web application, where user submits the login name and password to server. These are checked against the data already available in database and if the data matches a successful login page is returned otherwise a failure message is shown to the user.
7. A simple calculator web application that takes 2 numbers and an operator (+, -, *, /, %) from an HTML page and returns the result page with the operation performed on the operands.
8. A web application shows a start time at the right top corner of the page and takes a name as input and provides the logout button at bottom. On clicking logout button, it should show a logout page with thank you message with the duration of Usage.
9. A web application that takes name and age from an HTML page. If the age is less than 18, it should send a page with “hello, and You are not authorized to visit this site” otherwise it should send “You are welcome to this site” message.
10. Write a web application in which the user is first served a login page which takes users name and password. After submitting the detail of the server checks these values against the data from a database and takes the following decisions if name and password matches, serves a welcome page with user's full name. If name matches and password doesn't match then serves password mismatch page.If name not found in database, serves a registration page where users full name is asked and on submitting the full name, it stores the login name, password and full name in the database.
11. A web application that lists all cookies stored in the browser on clicking “list cookies” button, add cookies if necessary

1MCADSE-2B(LE) – PYTHON FOR CYBER SECURITY
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSE-2B(LE)
	3/3
	0
	1/2
	4/5
	60
	20
	20
	100


UNIT -WISE SYLLABUS
UNIT-1
Introduction to Python:  Installation, Application Area, Interactive Mode and Script Mode Data Types, Mutable and Immutable Variables, Expressions and Statements, Variables and Keywords, Operators and Operands in Python, Expressions and Statements; RawInput() and Input() and Displaying Output. Functions: Importing Modules, Invoking Built in Functions, Mathematical Functions, Random Functions, Date and Time Functions, Defining Functions, Invoking Functions, Scope and visibility, Passing Parameters, Scope of Variables, Void Functions and Functions Returning Values, Recursion Conditional and Looping Construct.
UNIT- II
Strings: String Operators, Comparing Strings Using Relational Operators; String Functions & Methods, Regular Expressions and Pattern Matching Lists: Concept of Mutable Lists, Creating, Initializing and Accessing the Elements, Traversing, Appending, Updating and Deleting Elements, Composition, Lists as Arguments, List Operations, List Functions and Methods Dictionaries: Concept of Key-Value Pair, Creating, Initializing and Accessing the Elements in a Dictionary, Traversing, Appending, Updating and Deleting Elements. Dictionary Functions and Methods Tuples: Immutable Concept, Creating, Initializing and Accessing Elements in a Tuple, Tuple Assignment, Tuple Slices, Tuple Indexing, Tuple Functions
UNIT- III
Object Oriented Programming: Data Hiding, Data Encapsulation, Class and Object, Polymorphism, Inheritance, Advantages of Object-Oriented Programming Over Earlier Programming Methodologies Classes: Defining Classes (Attributes, Methods), Creating Instance Objects,  Accessing Attributes and Methods, Using Built  in Class Attributes (Diet,  Doc, Name, Module, Bases), Constructor (Init(), Del() and Str()) Methods in a Class, Private Attributes (Limited Support), Importance  of  "Self", Operator  Overloading  with Methods, Inheritance: Concept of Base Class and Derived Class: Single, Multilevel and multiple Inheritance- Overriding Methods, Using Super() in Derived Class to Invoke Init(), Method Overriding  Data File: Need for Non-Bold for Data File, Types of Data File-Text and Binary, Opening  and Closing Files­ Open(), Close(), Access Modes (Output, Input, Default), File Object, Access Modes, Reading and Writing a File Read(), Readline(), Readlines(), Write(), 

UNIT- IV
Networking:  Basics of Networking, Networking and Multithreading Programming – sockets, threads and processes, Chat Application, Internet Data Handling, Client Application Programming, DDOS,  Penetration Testing:  Build port scanner, Build SSH botnet, FTP Scanner, Regular Expression, Models



UNIT- V
Forensic Investigation with Python:  Analysis of Wireless Access Point in the Registry, Recover Deleted Items in Recyclebin,  Parse PDF metadata, Investigating application artifacts with python Network Traffic Analysis with Python:  Introduction of PyGeoIP, Analyse LOIC traffic, Pentagon’s Dilemma, Intrusion Detection System using Scapy Wireless mayhem with python:  Introduction of Wireless Security, Setting of Wireless attack environment, Listen wireless secret, Firesheep Detection Web recon with python:  Introduction of Social Engineering, Mass Social Engineering
Reference Books:
1. Chey Cobb-Network Security for Dummies  
2. Charles P Pfleeger-Security in Computing -Pearson Publication
3. John V. Guttag, Introduction to Computation and Programming using Python. Prentice Hal
4. R. Nageswara Rao, Core Python Programming, Dreamtech Publication 
5. TJ O’Connor, Violent Python – A cookbook for Hackers, Forensic Analysts, Penetration Testers and Security Engineer 
6. Georgia Weidman, Penetration Testing: A Hands-On Introduction to Hacking 1st Edition
7. Jose Manuel Ortega, Mastering Python for Networking and Security, September 2018, Publisher(s): Packt Publishing.
LIST OF PRACTICALS
1. Write Python Program for performing the Web server fingerprinting
2.  Write Python Program for performing the Simulation of attacks
3. Write Python Program for performing the Port scanning
4. Write Python Program for performing the Website cloning
5.  Write Python Program for performing the Load generation and testing of a website
6. Write Python Program for Creating intrusion detection and prevention systems 
7. Write Python Program for performing the Wireless network scanning
8.  Write Python Program for scanning the Transmission of traffic in the network
9. Write Python Program for Accessing mail servers
10. Write Python Program for Creating a TCP ACK Port Scanner
11. Write Python Program to Create a TCP Replay Tool
12. Write Python Program to Create a UDP Ping Tool
13. Write Python Program to Create a Sniffer that filters based on user input
14. Write Python Program to Create a tool for HTTP Basic Authentication over
15. Write Python Program to Create a basic Honeypot that logs all activity to a text file



1MCADSE-2C(LE)-DIGITAL FORENSICS
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	1MCADSE-2C(LE)
	3/3
	0
	1/2
	4/5
	60
	20
	20
	100


Unit-wise Syllabus:
UNIT- I
Log Analysis: Linux and Windows: What are Logs, where they are Stored, How to Interpret the Logs. 
Required LAB
Goals: Understanding Methods of Logging: Rsyslog, Syslog and Interpreting Logs in Order to Identify Problems.
UNIT- II
Introduction to Digital Forensics: Computer Forensics, Mobile Device Forensics, Network Forensics, Forensics Data analysis and Web Forensics. Evidence -Sources of Digital Evidence, Digital Forensics Models: DFRWS Model, Abstract Digital Forensic Model, Integrated Digital Investigation Model, Enhance Digital Investigation Model, Digital Forensics Investigation, Evidence Gathering Techniques. 
Required LAB, Cyber Crime Investigation through Data Mining Techniques – Introduction, Data Mining, Data Mining for Digital Forensics, Classification of Crime Data, Frame Work for Web Forensics, 
Ontology: Motivation for Text Mining, Text Characteristics, Information Retrieval, Information Extraction, Text Mining Process. Required LAB , Goals: Forensics includes digging up hidden data, and track left by the attacker.
UNIT- III
Inverted Index Live Forensics: Incident on windows, Linux, and apple computers, basic registry analysis, MRUs and history file analysis. 
Network Forensics: Network Analyzer basic, packet capturing, scan ports, upstream tools and TCP dump, Wireshark, Wireless sniffing, Log and SIEM searches Required LAB, Goals: scanning network for weakness, capturing the data going through the network.
UNIT- IV
Examination and Analysis Techniques: Search Techniques, Manual Browsing. Disk Forensics – File Systems, Encryptions Issues, SSD Challenges, Slackspace, partitions Lab: DD and its many options, strings, Scalpel, Sleuthkit. File System Forensics – Malware Analysis, Magic Numbers, Digital Steganography, Browser Forensics, and PST and OST files. 
Social media Forensic:  Email forensics: Browser tools, SQL Query, Securing WiFi, Securing DVR, Disk Encryption, (GNUPG),Required LAB Goals: Retrieving The Lost or Corrupt Data, Securely Deleting Data in Order to Prevent it from Recovery.
UNIT- V
Android Forensics: Introduction, Acquiring Physical Image of an Android Device, connecting a Device via Data Cable, Imaging the memory card, USB debugging, Preparing the Hero for rooting, Creating ADD image of memory, examination of memory, Analysis with the Cellebrite, using Apps.
Required LAB,Goals: Gaining the Root Access in Android Phone, Collecting Information from Android.
Reference Books:
1. Eoghan Casey-Handbook of Digital Forensics and Investigation, 
2. Windows Registry Forensics: Advanced Digital Forensic Analysis of the windows registry. 
3. John Sammons-The Basics of Digital Forensics: 
4. Computer Forensics: Cybercriminals, Laws, and Evidence by Marie-Helen Maras ,Publisher: Jones & Bartlett Learning
5. Incident Response & Computer Forensics by Jason T. Luttgens, Matthew Pepe, Kevin Mandia Publisher: McGraw-Hill Education
Digital Forensic Tools:
1. Explore and exploit the various computer forensic tools for evidence collection and analysis used in Network Forensic, Database analysis, File analysis, Registry analysis, Email analysis, OS analysis, Disk and data capture.
2. Identify, and collect, prioritize, analyze and reporting on evidence found on computers, laptops and storage media in support of investigations and legal proceedings.
3. Decrypt the Data file collected in evidence of cyber crime
4. Collect email evidence, arranging the evidence, and searching the emails Perform Email Analysis for both web and application based mail clients. Detect and report obscene image attachments in email by using skin-tone analysis
5. Collect and analyze browser information, including browser history, cookies, proxy settings, web forms, bookmarks, cache, add-ons, saved passwords, etc.
6. Extract and creates an output directory for fetching information about credit card, Internet domains, emails, MAC addresses, IP addresses, Images and videos, URL’s, telephone numbers, searches performed, etc.
7. Collect digital evidence from mobile phones and cloud services used on phones (Android, Sony, Blackberry and iPhone.) 
8. Bypass Android screen lock, get location history, extract data from cloud storages, analyze call and data records, search data keywords, recover deleted data and export data to various file formats
9. Monitor, capture, store and analyze of network activities or events in order to discover the source of security attacks, intrusions or other problem incidents, i.e. worms, virus or malware attacks, abnormal network traffic and security breaches.
10. To recover the electronic evidence from mobile phones, smart phones, SIM cards, PDAs, GPS devices, tablets and game consoles and Analyze evidence of mobile crimes/incidents and report on the basis of evidence in legal cases
11. Extract and analysis the metadata of digital acquired photographic images to validate their authenticity by recovering the metadata of the image file to ascertain its history.
12. Collect and analyze, and evaluate the sound and video recordings for authenticity, originality, tampering, and maliciousness of them.
13. Collect and correlate information about the running processes, memory drives, registry, file system metadata, event logs, web history and network activity. Perform memory and host analysis for traces of infection, or any malicious activity.
14. Search the binary image of embedded files in .exe code. 
15. Perform memory analysis for MAC OS for finding kernel extensions, gathering kernel information, task listing, detecting hooks, network listing, dumping a file from memory, presenting boot information and lot of other details. 
16. Determine the presence of rootkits on a system for analyzing malware infection and reasons for network compromise
17. Recover the evidence from the RAM of a running computer, also called live acquisition.
18. Create the image of the hard disk for ensuring the integrity of the data using hashing and do the investigation.
19.  Perform the windows registry analysis for following:
· Create a case and load and search the registry using filters, or timestamps. 
· Data collection: Collect target registry files for enumeration and analysis.
· Recovery: Recover registry for deleted keys.
· Analysis:
· Windows analysis: Owner, Installation data, etc.
· Storage analysis: Accounts present, run commands, browser history analysis (URLs).
· Network connection analysis: network drive connections, etc.
· Application analysis: List of auto runs, application usage history, etc.
· SW and HW management: Software and hardware installations, storage devices connections.
· Reporting: Create result reports in CSV formats.
20. Write a report of an analysis of digital evidence for a case Using an existing report template
21. Calculate the Hash of Multiple Files and Passwords.
22. Create and modify users on active directory
23. create a back door and hijack system
24. Analyze and Filter, TCP and UDP packets.
25.  Apply analysis techniques to open SAM, SYSTEM and SECURITY files
26. Demonstrate the technique for locating a variety of file types Using common digital forensics tools











2MCADSC-1(LE)-LINUX SERVER ADMINISTRATION 
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	2MCADSC-1(LE)
	3/3
	0
	1/2
	4/5
	60
	20
	20
	100


Course Objectives
· Understand the fundamental concepts of Linux Server Administration
· Install and configure basic Linux services.
· Manage Users, Permissions, Folders, and Native Applications in Linux server.
· Manage the resources and security of a computer running Linux at a basic level
· Configure and manage simple networking services in Linux server.
· Creating and Maintaining E-Mail, FTP, and Web Servers.
Course Outcomes
· Explain the fundamental concepts of Linux Server Administration
· Install, configure and manage basic Linux services.
· Manage Users and their permissions, applications and services in Linux server.
· Manage the resources and security of a Linux server.
· Configure and manage basic networking services in Linux server.
· Install and configure E-Mail, FTP, and Web Servers.
UNIT -WISE SYLLABUS
UNIT – I 
Introduction, Understanding Linux Distributions, Installing Linux, 
Using Essential Tools - Logging in to Linux, Using the Seven Essential Linux Command Line Tools (ls, cp, mv, rm, mkdir, cd, pwd) Getting Help with man, Finding Which man Page to Use, Usingpinfo, Using Other Systems for Getting Help
Working with the Bash Shell -  Understanding the Shell and Other Core Linux Components, Using I/O Redirection and Piping, Working with history, Using Command Line Completion, Using Variables, Using Other Bash Features, Working with Bash Startup Files
Essential File Management Tools - Understanding the Linux File System Hierarchy, Listing Files with ls, Using Wildcards, Copying Files with cp, Working with Directories, Using Absolute and Relative Paths, Moving Files with mv, Removing Files with rm, Understanding Hard and Symbolic Links, Managing Hard and Symbolic Links, Finding Files with find, Using Advanced find Options, Archiving Files with tar, Managing File Compression 
Working with Text Files - Understanding vi, Creating Text Files with vi, Browsing Text Files with more and less, Using head and tail to See File Start and End, Displaying File Contents with cat and tac, Working with grep, Understanding Regular Expressions, Using Regular Expressions with grep, Using Common Text Processing Utilities
Connecting to a Server - Understanding the Root User, Usingsu, Using sudo, Creating a Simple sudo Configuration, Working on Linux from Graphical Interface or Command Line, Using ssh to Connect to a Remote Server, Using ssh Keys
UNIT - II
User and Group Management - Understanding Users, Understanding File Ownership, Creating Users with useradd, Creating Groups with groupadd, Managing User and Group Properties, Configuring Defaults for New Users, Managing Password Properties, Understanding User and Group Configuration Files, Managing Current Sessions 
Permissions Management - Understanding Basic Linux Permissions, Managing Basic Linux Permissions, Understanding Advanced Linux Permissions, Managing Advanced Linux Permissions, Managing umask
Managing Partitions - Understanding Disk Storage and Devices, Understanding MBR and GPT Partitions, Creating MBR Partitions, Creating MBR Extended and Logical Partitions, Managing GPT Partitions, Working with SSD, Adding a Swap Partition, Understanding Encrypted Partitions, Configuring Encrypted Partitions
Managing File Systems and Mounts - Understanding Linux File Systems, Creating File Systems, Mounting File Systems through /etc/fstab, Using File System Label and UUID, Managing Systemd Mounts, Managing Systemd Automounts 
Managing the Boot Procedure - Understanding the Linux Boot Procedure, Shutting Down a System, Configuring the GRUB2 Boot Loader, Troubleshooting Boot Issues, Working with a Rescue Disk
UNIT – III
Managing Networking - Understanding IPv4 Basics, Understanding IPv6 Basics, Applying run-time Network Configuration, Understanding Network Device Naming, Managing Host Names, Managing Host Name Resolution, Using Common Network Tools
Managing Time - Understanding Linux Time, Managing Linux Time, Understanding the NTP Protocol, Configuring Time Synchronization 
Working with Systemd - Understanding Systemd, Managing Systemd Services, Modifying Service Configuration, Understanding Targets, Managing Targets
Process Management - Understanding Linux Processes and Jobs, Managing Interactive Shell Jobs, Monitoring Processes with top, Changing top Display Properties, Monitoring Process Properties with ps, Changing Process Priority, Managing Processes with kill
Managing Software - Installing Software from Source Packages, Understanding Software Packages, Managing Libraries, Understanding Repositories, Managing Packages with yum, Managing Packages with apt, Using rpm 
Scheduling Tasks - Understanding Linux Task Scheduling, Scheduling Tasks with cron, Usingsystemd Timers, Using at to Schedule Tasks
Reading Log Files - Understanding Linux Logging, Working with journalctl, Understanding Rsyslog
UNIT – IV 
An Introduction to Bash Shell Scripting - Understanding Bash Shell Scripts, Essential Shell Script Components, Using Loops in Shell Scripts 
Managing Local Security - Using ulimit to Configure Resource Limitations, Configuring PAM, Working with /etc/security, Managing Secure Mount Options
Configuring a Firewall - Understanding Linux Firewalling, Configuring a Firewall with firewalld, Configuring a Firewall with ufw, Understanding iptables Basics, Configuring a Firewall with iptables
Managing SELinux and AppArmor - Understanding the Need for Mandatory Access Control, SELinux versus AppArmor, Configuring AppArmor, Troubleshooting AppArmor, Configuring SELinux Mode, Working with SELinux Labels, Managing SELinux Booleans, Troubleshooting SELinux
Managing SSH Services - Configuring the SSH Service, Using SSH Public/Private Keys, Usingscp to Copy Files, Managing File Synchronization with rsync, SSH Port Forwarding 
Managing Web Services - Configuring a Web Service, Managing Web Service Log Files, Configuring Virtual Hosts, Restricting Access to a Web Page 
Configuring FTP Services - Understanding FTP Solutions, Configuring a Basic FTP Server, Working with sftp 
UNIT - V 
Configuring a Basic DNS Server - Understanding DNS, Configuring BIND, Configuring a Caching DNS Server 
Providing NFS and CIFS File Shares - Understanding Linux File Sharing Solutions, Configuring a Basic NFS Server, Persistently Mounting NFS Shares, Configuring a Basic Samba Server, Mounting Samba Shares,
Configuring a Database Server - Understanding Linux Database Solutions, Installing MariaDB, Creating a Simple Database 
Configuring Basic Email Handling - Understanding Email Handling, Configuring a Basic Postfix Server, Configuring Dovecot as an IMAP Server 
Configuring a Web Proxy - Understanding Web Proxies, Configuring a Basic Squid Proxy, Restricting Access to the Squid Proxy 
Working with Virtual Machines - Understanding Linux Virtualization Solutions, Creating a KVM Virtual Machines, Managing KVM Virtual Machines 
Linux Server Admin Practical Lab 
Lab: Installing Linux
Lab: Using Essential Tools,
Lab: Working with the Bash Shell
Lab: Using Essential File Management Tools
Lab: Working with Text Files
Lab: Connecting to a Server
Lab: Managing Users
Lab: Managing Permissions
Lab: Managing Partitions 
Lab: Managing File Systems 
Lab: Managing the Boot Procedure
Lab: Managing Networking
Lab: Managing Time
Lab: Working with Systemd
Lab: Managing Processes
Lab: Managing Software
Lab: Scheduling Tasks 
Lab: Working with Logging
Lab: Writing Shell Scripts 
Lab: Managing Security
Lab: Configuring a Firewall
Lab: Managing Mandatory Access Control
Lab: Configuring SSH 
Lab: Managing Web Services 
Lab: Configuring FTP Services
Lab: Configuring DNS
Lab: Managing Remote File Shares
Lab: Configuring a Database Server
Lab: Configuring Email
Lab: Configuring a Proxy
Lab: Managing KVM Virtual Machines
Text & Reference Books
· Christopher Negus Fedora and Red Hat Enterprise Linux Bibile, Wiley India Ltd.
· Christopher Negus, Linux Bible, Wiley India Ltd
· Linux Administration, Kogent Learning Solutions Inc., ISBN 13- 9789350044209, ISBN 10-935004420x, Wiley India
· Linux Administration A Beginner’s Guide, Sixth Edition, Wale Soyinka, MC Graw Hill
· Linux: Powerful Server Administration by Jonathan Hobson, Oliver Pelz, and Uday R. Sawant, Packt Publishing
· Forouzan-Unix & Shell Programming, Cengage Publications












2MCADSC-1(LE)-AI AND MACHINE LEARNING 

	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	2MCADSC-1(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	-
	100


Course Objectives
· To Understand the Concepts of Artificial Intelligence and Machine Learning such as supervised and unsupervised learning, knowledge representation, Possibility and probability theory and also get update about current and futuristic trends of AI problems and solutions. 
· To Gain Knowledge of search space and search strategies, different algorithms of Supervised and Unsupervised Learning
· Understand the various architectures and activation functions, training and testing approach used in Artificial Neural Network and also acquire knowledge of expert systems.
· Understand the concepts of Fuzzy Logic, Genetic Algorithms, and applythem to solve the real-life problems.
Course Outcomes
· Demonstrate Artificial Intelligence Techniques, Various Types of Production Systems, and Characteristics of Production Systems.
· Design and implement Neural Networks using layers, various activation functions and Various Algorithms to solve real life problems.
· Analyze fuzzy nature problem and Design, implement and test the Fuzzy Inference Systems for vague nature real life problem.
· Explain Genetic Algorithms theory, Design and validate the Genetic Algorithms based systems for search space driven problems.
UNIT -WISE SYLLABUS
UNIT-I
AI Introduction, The AI problems, AI technique, Characteristics of AI Applications, Current Trends in AI. Machine Learning: Machine Learning Overview, Design of a Learning system, Types of machine learning, Applications of machine learning, Variables and probabilities - Probability Theory, Probability distributions
UNIT-II
Problem Solving, General Problem Solving, Production Systems, Control Strategies Forward and Backward Chaining, Searching: Searching for Solutions, Uniformed Search Strategies – Breadth First Search, Depth First Search. Heuristic Search, Greedy Best First Search, Knowledge Representations Mapping & Issues
UNIT-III
Soft Computing: Introduction to Soft Computing, Soft Computing vs. Hard Computing, Various Types of Soft Computing Techniques, Applications of Soft Computing. Basic Concepts of Neural Network, Human Brain- Biological Neural Network, Evolution of Artificial Neural Network, Structure and Function of a Single Neuron, Difference Between ANN and Human Brain, Characteristics and Applications of ANN, Learning Methods, Activation Function, Neural Network Architecture.
UNIT-IV
Supervised Learning: Perceptron learning, - Single layer, multilayer, Back propagation network, Unsupervised Learning Neural Networks – Competitive Learning Networks – Kohonen Self-Organizing Networks 
UNIT-V
Introduction to expert system and application of expert systems, case studies, MYCIN Fuzzy Logic: Fuzzy Set Theory, Crisp Set, Fuzzy Set, Operations on Fuzzy Sets: Compliment, Intersections, Unions, Product, Difference, Properties of Fuzzy set, Genetic Algorithm: Fundamentals, Basic Concepts, Working Principle, Encoding, Fitness Function, Reproduction, Crossover, Mutation
Text &Reference Books
· Elaine Rich and Kevin Knight “Artificial Intelligence” - Tata McGraw Hill.
· Dan W. Patterson “Introduction to Artificial Intelligence and Expert Systems”, Prentice India.
· Nils J. Nilson “Principles of Artificial Intelligence”, Narosa Publishing House
· Christopher Bishop, “Pattern Recognition and Machine Learning”, Springer
· Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, MIT Press
· EthemAlpaydin, “Introduction to Machine Learning”, MIT Press
· Tom Mitchell, "Machine Learning", McGraw-Hill
· Stephen Marsland, “Machine Learning - An Algorithmic Perspective”, Chapman andHall/CRC Press
· S, Rajasekaran& G.A. VijayalakshmiPai, Neural Networks, Fuzzy Logic & Genetic Algorithms, Synthesis & Applications, PHI publication.
· S.N. Sivanandam&S.N.Deepa, Principles of Soft Computing, Wiley Publications.









2MCADSE-1A(LE)-SERVER HARDENING
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	2MCADSE-1A(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	-
	100


UNIT -WISE SYLLABUS
UNIT-I
Software & Hardware available to enhance the network security: Software solutions include firewalls (both hardware and software), antivirus/anti-malware software, intrusion detection and prevention systems, and network security monitoring tools, Vulnerability Scanners, Endpoint Security, Cloud Security, Web Security. Hardware solutions include firewalls, network access control (NAC) devices, and VPN hardware. 
Goals: complete network Security, Prevent unauthorized access to network with stateful and deep packet inspection for network, application and user identity-based security.
UNIT-II
Centralized authentication: Centralized authentication, IPA server, and LDAP: create, delete, modify users and specify permission for users from a centralized server. Goals: server that provides centralized authentication, authorization and account information by storing data about user, groups, hosts and other objects necessary to manage the security aspects of a network of computers.
UNIT-III
CVE (Common Vulnerability and Exposure) OWASP: Online platform/database for known vulnerabilities, gaining knowledge about the vulnerability, using the existing exploit, modifying the exploits as per needs. Goals: To know about organization that operates research to identify and catalog vulnerabilities in Software or firmware into a Free “Dictionary” for organizations to improve their security.
UNIT-IV
Advance ACL, PAM: ACL Rules, how ACL rules work, how to apply, and authentication schemes using PAM, working with API. Goals: help us to provide dynamic authentication support for applications and services in a Linux system.
UNIT-V
Data recovery: Data recovery after Ransomware, HDD Crash, Android Data Recovery: Data Recovery using software’s Goals: how to recover data in different scenario i.e. After a ransomware attack, data wipe etc.
Reference Books:
1. Michael Sikorski,  Andrew Honig-“Practical Malware Analysis: The HandsOn Guide to Dissecting Malicious Software” publisher William Pollock
2. Donald A. Tevault-Mastering Linux Security and Hardening: Secure your Linux server and protect it from intruders,  malware attacks,  and other external threats 



	LIST OF PRACTICALS
1. Implement the complete network security through unauthorized access and deep inspection of packets for network and applications on the basis of user identity-based security.
2. Store and manage data about user, groups, hosts and other objects necessary for providing the optimal the security computers of network using centralized authentication and authorization 
3. Detect, catalog into a Free “Dictionary” , prioritize, mitigate and manage vulnerabilities in Software or firmware of organizations to improving their security.
4. Implement the dynamic authentication support for applications and services in a Linux system.
5. Recover data in different scenario i.e. After a RANSOMWARE/SMSWARE/ADWARE attack, data wipe etc.
6. Implementation of DVWA kit for Secure coding and testing 
7. Mitigation from SQL Injections and other attacks.


2MCADSE-1B(LE)-CLOUD COMPUTING AND SECURITY
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	2MCADSE-1B(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	0
	100


UNIT -WISE SYLLABUS
UNIT I
Introduction to Computing Paradigms: High-Performance Computing, Parallel Computing, Distributed Computing, Cluster Computing, Grid Computing, Cloud Computing, Biocomputing, Mobile Computing, Quantum Computing, Optical Computing, Nano-computing, Network Computing. 
Cloud Computing Fundamentals: Motivation, Need, Definition, Principles, Characteristics, Four Cloud Deployment Models, Three Service Offering Models, Cloud Ecosystem, Requirements for Cloud Services, Cloud Computing Architecture- User/Client Layer, Network Layer, Cloud Management Layer, Hardware Resource Layer, Network Connectivity in Cloud Computing, Public Cloud Access Networking, Private Cloud Access Networking.
UNIT II
Cloud Computing Management: Cloud Applications, Managing the Cloud, Managing the Cloud Infrastructure, Managing the Cloud Application, Migrating Application to Cloud, 
Cloud Deployment Models: Private Cloud, Outsourced Private Cloud, Community Cloud, On-Premise Community Cloud, Hybrid Cloud. Cloud Service Models: Infrastructure as a Service, Platform as a Service, Software as a Service, Introduction to Open-Source Tools for IaaS, PaaS & SaaS.
UNIT III
Technological Drivers for Cloud Computing: SOA and Cloud, SOA and SOC, Benefits of SOA, Multicore Technology: Multicore Processors and VM Scalability, Memory and Storage Technologies, Cloud Storage Requirements, Networking Technologies, Web 2.0: Characteristics, Difference from Web 1.0, Applications, Social Media, Marketing, Education, Web 3.0: Components, Semantic Web, Web Services, Characteristics, Convergence of Cloud and Web 4.0, Connecting Information: Facebook, 
Agile Software Models: Agile SDLC for Cloud Computing, Features of Cloud SDLC, Agile Software Development Process, Advantages of Agile, Cloud Application Development Platforms: Windows Azure, Google App Engine, saleforce.com, IBM Cloud Computing API
UNIT  IV
Virtualization: Full Virtualization, Para virtualization, Hardware-Assisted Virtualization, Hypervisor, OS Virtualization, Server Virtualization, Memory Virtualization, Storage Virtualization, Network Virtualization, Application Virtualization, Processor Virtualization, Memory Virtualization, Storage Virtualization, Network Virtualization, Data Virtualization, Application Virtualization, Hypervisors, Types of Hypervisors, Security Issues and Recommendations, From Virtualization to Cloud Computing, VMware, Microsoft Hyper-V, Open Virtualization (Ovirt) overview 



UNIT V 
Cloud Service Providers: EMC, EMC IT, Captiva Cloud Toolkit, Google, Cloud Platform, Cloud Storage, Google Cloud Connect, Google Cloud Print, Google App Engine, Amazon Web Services, Amazon Elastic Compute Cloud, Amazon Simple Storage Service, Amazon Simple Queue Service, Microsoft Azure, Microsoft Assessment and Planning Toolkit, SharePoint, IBM SmartCloud, Security in Cloud Computing, Cloud General Challenges.
Reference Books:
1. K Chandrasekaran,Essentials of CLOUD COMPUTING, CRC Press [ISBN: 3: 978--4822-0544-2 ]
2. Raj Kumar Buyya, James Broberg, and RezeiMGoscinski- Cloud Computing: Principles and Paradigms-Wiley.
3. Srinivasan, J.Suresh, -Cloud Computing – A Practical Approach for Learning and Implementation, Pearson India, [ISBN 978131776513]
4. Toby Velte, Anthony Velte, Robert Elsenpeter- Cloud Computing, A Practical Approach - McGraw Hill, ISBN: 0071626948
5. Greg Schulz -Cloud and Virtual Data Storage Networking, Auerbach Publications, ISBN: 978-1439851739.
6. Marty Poniatowski- Foundations of Green IT, ISBN: 978-0137043750.
7. Ravi Kant Soni,Learning Spring Application Development, Packt Publishing.
8. Michael Miller, Cloud Computing.
9. Judith Hurwitz, Robin Bllor, Marcia Kaufman, Fern Halper, Cloud Computing for Dummies.
10. BorkoFurht, Armando Escalante, Handbook of Cloud Computing, Springer, 2010.

List of Practical  
1. Install Virtual Machine  
2. Create Virtual Machine 
3. Manage Virtual Machine Images 
4. Creating Managing Datacenters and Clusters 
5. Adding Physical Hosts (Configure Hypervisors) 
6. Managing User Accounts and Roles 
7. Managing Red Hat Virtualization Storage 
8. Deploying and Managing Virtual Machines 
9. Managing Virtual Machine Images 
10. Automating Virtual Machine Deployment 







2MCADSE-1C(LE)- IT Audit 
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	2MCADSE-1C(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	-
	100


UNIT -WISE SYLLABUS
UNIT-I
 IT Governance: This includes frameworks like COBIT and COSO, which provide guidelines for managing IT resources and ensuring alignment with business objectives.  Risk Management: Identifying, assessing, and mitigating risks related to IT systems and data. Internal Controls: Understanding and evaluating the effectiveness of controls within IT systems. IT Security: Examining security measures, such as access controls, data encryption, and incident response plans. 
UNIT-II
IT Audit Process: Audit Planning: Developing an audit plan, including scope, objectives, and timelines. Fieldwork: Collecting and analyzing evidence, including data collection, testing controls, and interviewing personnel. Audit Reporting: Preparing and presenting audit findings, including recommendations for improvements. 
UNIT-III. 
Specific Audit Areas: IT Infrastructure: Auditing hardware, software, and network infrastructure. Application Systems: Evaluating the design, development, and implementation of applications, including application controls.   Data Security: Assessing data privacy, confidentiality, and integrity, including data encryption and access controls.  E-commerce Security: Auditing online transaction security and compliance with relevant regulations. Data Analytics: Using data analytics to identify vulnerabilities and risks within IT systems. 
UNIT-IV 
Emergi Technologies: Cloud Computing: Understanding the security and compliance implications of cloud computing. Big Data: Auditing big data platforms and applications. Artificial Intelligence (AI): Evaluating the security and ethical implications of AI systems.  
UNIT-V. 
Legal and Regulatory Compliance: Information Technology Act: Understanding relevant legal frameworks and regulations. Data Privacy Regulations: Compliance with regulations like GDPR and CCPA
Reference Books:
1. Information Technology Control and Audit, 4th Edition [Paperback] by Sandra Senft, Frederick Gallegos, Aleksandrs Davis
1. IT Governance: How Top Performers Manage IT Decision Rights for Superior Results by: Peter Weill & Jeanne W. Ross 
1. COBIT 2019 Framework: Introduction and Methodology, Publisher: ISACA 
1. IT Auditing: Using Controls to Protect Information Assets by Authors: Chris Davis, Mike Schiller, Kevin Wheeler
1. Auditing IT Infrastructures for Compliance (2nd Edition) By Martin Weiss, Michael G. Solomon
1. Data Analytics for Internal Auditors by Richard Cascarino
2MCADSE-1D(LE)-BLOCKCHAIN TECHNOLOGY
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	2MCADSE-1D(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	-
	100



Objective
· To provide conceptual understanding of how blockchain technology
· To provide conceptual understanding of how blockchain technology can be used to innovate and improve business processes. 
· To acquire skills to develop blockchain based solutions and write smart contract using Hyperledger Fabric and Ethereum frameworks. 
· To develop & integrate ideas from various domains and implement them using block chain technology in different perspectives
OUTCOMES 
· Understand block chain technology. 
· Develop blockchain based solutions and write smart contract using Hyperledger Fabric and Ethereum frameworks. 
· Build and deploy block chain application for on premise and cloud based architecture. 
· Integrate ideas from various domains and implement them using block chain technology in different perspectives
UNIT -WISE SYLLABUS
UNIT I
Distributed computing introduction, Electronic Cash System introduction, The shortcomings of current, transaction systems, 
Overview of Block chain, Public Ledgers, Bitcoin, Smart Contracts, Block in a Block chain, Transactions, Distributed Consensus, Public vs Private Block chain, Understanding Crypto currency to Block chain, Permissioned Model of Block chain, Overview of Security aspects of Block chain 
UNIT II
Cryptography- encryption and decryption model, services-Confidentiality, Integrity, Authentication, Non-repudiation and Accountability, Symmetric cryptography, Asymmetric cryptography, Cryptographic Hash Function, Properties of a hash function, SHA-256, Hash pointer and Merkle tree, Digital Signature, Public Key Cryptography, A basic cryptocurrency. 
UNIT III
Bitcoin and Block chain:Creation of coins, Payments and double spending, Bitcoin Scripts, Bitcoin P2P Network, Transaction in Bitcoin Network, Block Mining, Block propagation and block relay. 
Working with Consensus in Bitcoin: Distributed consensus in open environments, Consensus in a Bitcoin network, Proof of Work (PoW) – basic introduction, HashcashPoW, Bitcoin PoW, Attacks on PoW and the monopoly problem, Proof of Stake, Proof of Burn and Proof of Elapsed Time, The life of a Bitcoin Miner, Mining Difficulty, Mining Pool. 
UNIT IV
Permissioned Block chain: Permissioned model and use cases, Design issues for Permissioned block chains, Execute contracts, State machine replication, Overview of Consensus models for permissioned block chain- Distributed consensus in closed environment, Paxos, RAFT Consensus, Byzantine general problem, Byzantine fault tolerant system, Lamport-Shostak-Pease BFT Algorithm, BFT over Asynchronous systems. 
Enterprise application of Block chain: Cross border payments, Know Your Customer (KYC), Food Security, Mortgage over Block chain, Block chain enabled Trade, We Trade – Trade Finance Network, Supply Chain Financing, Identity on Block chain 
UNIT V
Hyperledger Fabric- Architecture, Identities and Policies, Membership and Access Control, Channels, Transaction Validation, Writing smart contract using Hyperledger Fabric, Writing smart contract using Ethereum, Overview of Ripple and Corda
Text &Reference Books
· Mastering Blockchain by Imran Bashir, Packt Publishing Ltd. ISBN 978-1-78883-904-4
· Mastering Bitcoin by Andreas M. Antonopoulos, O’Reilly Media, Inc. ,
· Blockchain For Dummies, IBM Limited Edition by Manav Gupta, John Wiley & Sons, Inc. ,ISBN: 978-1-119-37123-6 (pbk); ISBN: 978-1-119-37139-7 (ebk)
· BLOCKCHAIN E-BOOK by Cybrosys Limited Edition
· Melanie Swan, “Block Chain: Blueprint for a New Economy”, O’Reilly, 2015 
· Josh Thompsons, “Block Chain: The Block Chain for Beginners- Guide to Block chainTechnology and Leveraging Block Chain Programming” 
· Daniel Drescher, “Block Chain Basics”, Apress; 1stedition, 2017 
· Anshul Kaushik, “Block Chain and Crypto Currencies”, Khanna Publishing House, Delhi. 
· Imran Bashir, “Mastering Block Chain: Distributed Ledger Technology, Decentralization and Smart Contracts Explained”, Packt Publishing 
· Ritesh Modi, “Solidity Programming Essentials: A Beginner’s Guide to Build Smart Contracts for Ethereum and Block Chain”, Packt Publishing 
· Salman Baset, Luc Desrosiers, Nitin Gaur, Petr Novotny, Anthony O’Dowd, Venkatraman Ramakrishna, “Hands-On Block Chain with Hyperledger: Building Decentralized 
· Applications with Hyperledger Fabric and Composer”, Import, 2018
LIST OF PRACTICALS 
1. Install and understand Docker container, Node. js, Java and Hyperledger Fabric, Ethereum and perform necessary software installation on local machine/create instance on Cloud to run.
https://github.com/hyperledger/
https://docs.docker.com/get-started/
https://console.ng.bluemix.net/docs/services/blockchain/index.html
https://console.bluemix.net/docs/containers/container_index.html#container_index
2. Create and deploy a block chain network using Hyperledger Fabric SDK for Java 
Set up and initialize the channel, install and instantiate chaincode, and perform invoke and query on your block chain network 
(https://developer.ibm.com/patterns/create-and-deploy-blockchain-network-using-fabric-sdk-java/)
3. Interact with a block chain network. Execute transactions and requests against a block chain network by creating an app to test the network and its rules (https://developer.ibm.com/patterns/interacting-with-a-blockchain-network/)
4. Deploy an asset-transfer app using block chain. Learn app development within a Hyperledger Fabric network  
(https://developer.ibm.com/patterns/deploy-an-asset-transfer-app-using-blockchain/)
5. Use block chain to track fitness club rewards 
Build a web app that uses Hyperledger Fabric to track and trace member rewards (https://developer.ibm.com/patterns/fitness-club-rewards-points-iot-and-retail-integration/)
6. Car auction network: A Hello World example with Hyperledger Fabric Node SDK and IBM Block chain Starter Plan. Use Hyperledger Fabric to invoke chaincode while storing results and data in the starter plan 
(https://developer.ibm.com/patterns/car-auction-network-hyperledger-fabric-node-sdk-starter-plan/)
7. Develop an IoT asset tracking app using Block chain. Use an IoT asset tracking device to improve a supply chain by using Block chain, IoT devices, and Node-RED 
(https://developer. ibm. com/patterns/develop-an-iot-asset-tracking-app-using-block chain/)
8. Secure art using block chain digital certificates. Node. js-based auction application can help democratize the art market(https://developer.ibm.com/patterns/securing-art-using-blockchain-digital-certificates/)
9. Mini projects such as :
· Block chain for telecom roaming, fraud, and overage management. See how communication service providers use block chain to enhance their value chains. 
https://developer.ibm.com/patterns/blockchain-for-telecom-roaming-fraud-and-overagemanagement/ 
· Use IoT dashboards to analyze data sent from a Block chain network. Build an IoT app and IoT dashboards with Watson IoT Platform and Node-RED to analyze IoT data sent from a Block chain network  https://developer.ibm.com/patterns/iot-dashboards-analyze-data-blockchain-network/)
· Create an Android app with Block chain integration. Build a Block chain enabled health and fitness app with Android and Kubernetes 
https://developer.ibm.com/patterns/create-an-android-app-with-blockchain-integration/
· Create a global finance block chain application with IBM Block chain Platform Extension for VS Code. Develop a Node. js smart contract and web app for a Global Finance with block chain use case  https://developer.ibm.com/patterns/global-financing-use-case-for-blockchain/
· Develop a voting application using Hyperledger and Ethereum. Build a decentralized app that combines Ethereum's Web3 and Solidity smart contracts with Hyperledger's hosting Fabric and Chaincode EVM  https://developer.ibm.com/patterns/voting-app-hyperledger-ethereum/
· Create a block chain app for loyalty points with Hyperledger Fabric Ethereum Virtual Machine. Deploy Fabric locally with EVM and create a proxy for interacting with a smart contract through a Node. js web app  https://developer.ibm.com/patterns/loyalty-points-fabric-evm/

























2MCADSE-1E(LE)-- BIG DATA ANALYTICS 
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	2MCADSE-1E(LE)
	3/3
	0
	1/2
	4/5
	80
	20
	-
	100



Course Objectives: 
· Familiarize the students with most important information technologies used in manipulating, storing, and analysing big data. 
· This course gives students all around learning of the big data framework using Hadoop and spark, including yarn, HDFS and MapReduce
· It provide an overview of approaches facilitating data analytics on huge datasets. 
Course Outcome: 
· Ability to identify the characteristics of datasets and compare the trivial data andbig data for various applications. 
· Demonstrate an ability to use Hadoop frame work to efficiently store retrieve and process Big Data for Analytics. 
· Implement several Data Intensive tasks using the MapReduce Paradigm 
UNIT -WISE SYLLABUS
UNIT - I
Big Data- Introduction, Characteristics, Types, Elements, Traditional vs. Big Data Business Approach, Big Data Analytics, Advantages, Applications, Distributed & Parallel Computing for Big Data, Components in Big Data Architecture, Virtualization Approaches. 
Statistics and Probability: Sampling Techniques - Data Classification, Tabulation, Frequency and Graphic Representation, Measures of Central Value - Mean, Mode, Median, Random Variable and Probability Theory. 
UNIT - II
Hadoop- Introduction, Features, Advantages, Versions, Key Considerations of Hadoop, RDBMSVs Hadoop, Hadoop Ecosystem, HDFS - Architecture, Features, Commands, Processing Data with Hadoop, Hadoop Yarn. 
UNIT - III
MapReduce Framework, Features, Uses, Working on MapReduce, MapReduce Input and Output Operations, Exploring Map and Reduce Functions, MapReduce Optimization Technique, HBASE Introduction, Architecture, HBASE in Hadoop Applications. 
UNIT - IV
Processing Data with MapReduce, Task Execution & Environment – Installation of Eclipse, Hadoop, Java Development Kit and Linux Ubuntu OS, MapReduce Program Steps to Obtain Word Count, Functionality of Input Format- Inputsplit, Recordreader, File input format, Output Process of File outputformat – Outputformat, Recordwriter, Role of Combiner, Partitioner, Debugging MapReduce. 
UNIT – V
Introduction Big Data Analytics and types - Descriptive Analytics, Diagnostic Analytics, Predictive Analytics, Prescriptive Analytics, Cyber Analytics.

Big Data Applications: Social Media Analytics, Healthcare Analytics, Financial Analytics, Urban Planning, E-commerce and Supply Chain Management. 

Reference Books
· Rob Kitchin The Data Revolution: Big Data Open Data Infrastructures and their Consequences SAGE Publications Ltd
· Croll and B. YoskovitzLean Analytics: Use Data to Build a Better Startup Faster o'reilly
· Mayer-Schönberger and K. Cukier Big Data: A Revolution That Will Transform How We Live Work and Think 
· E. Siegel-Predictive Analytics: The Power to Predict Who Will Click Buy Lie or Die 
· Bernard Marr-Big Data in Practice Wiley publication. 





















2MCADSC-3(LE)-Thesis/Internship / Project
· 
	Subtect Code 

	L
	T
	P
	Credit
	Theory 
	Internal
	Practical
	Total Marks

	2MCADSC-3(LE)
	0
	0
	4/8
	4
	0
	20
	80
	100


Guidelines for MCA Project
The Master of Computer Applications (MCA) programme is designed with the objective to prepare the students to take up positions in it industries as programmer, systems designers, software engineers, etc. The curricula are designed to provide students comprehensive knowledge covering the skills and core areas of computer science in theory and practical’s. With the same objective six months major project is part of curricula in last semester of MCA. In the major project students are supposed to develop quality software solutions by applying theoretical and practical knowledge of various courses learnt.
Objectives
The objective of the project is to help the student develop the ability to apply theoretical and practical tools / techniques to solve real life problems related to industry, academic institutions and research laboratories. After completion of this project work, the student should be able to describe the Systems Development Life Cycle (SDLC) related to their project:
· Evaluate systems requirements.
· Evaluate a problem definition. 
· Collect information to determine requirements. 
· Perform and evaluate feasibility studies like cost-benefit analysis, technical feasibility, time feasibility and operational feasibility for the project.
· Work on data collection methods for fact finding. 
· Construct and evaluate data flow diagrams. 
· Construct and evaluate data dictionaries/ decision trees/ decision table. 
· Create and evaluate graphical tools as systems flow charts, entity-relationship (er) diagrams and    state transition diagrams.
· Preparation of Software Requirement Specifications (SRS)and hardware specifications.
· Plan the systems design phase of the SDLC. 
· Identification of Functional & Non-functional design requirements. 
· Design and evaluate system outputs. 
· Design and evaluate systems inputs. 
· Design and evaluate validity checks for input data. 
· Design and evaluate user interfaces.
· Perform coding for the project.
· Prepare documentation of project 
· Perform various testing techniques/strategies. 
· Be able to generate various reports in project.
· Able to deploy the project on machine/lab/real time environment
· Identification of the maintenance procedures. 
· To decide the future scope and further enhancement of the system.
· Plan for appendices (if any) to be placed in support with the project report documentation.

Types of Project
The majority of the students are expected to work on real-life project preferably in some industry/ research and development laboratories / educational institution / software company. However, it is not mandatory for a student to work on a real-life project.  The student can formulate a project problem with the help of her/his supervisor and if approved, the student commences working on it.
Project Synopsis Format
The project proposal should be prepared in consultation with supervisor. Approval of the project proposal is mandatory to continue and submit the project work. The project proposal should clearly state the project objectives and the environment of the proposed project to be undertaken.  
The project proposal should contain complete details in the following form:
· Title of the project
· Name of the supervisor (external supervisor(company)from  / internal supervisor (teacher of the MCA  ))
· Introduction and objectives of the project
· Analysis (DFDs, ER diagrams, class diagrams, time line etc. As per the project requirements).
· A complete structure which includes:
· Name of modules and their description 
· Database / data structures description 
· Process logic of each module( flow chart)
· Reports generation. (repot format)
· Tools / platform, hardware and software requirement specifications
· Organization/ company details with profile of supervisor (if project is carried out outside the department) 
Project Work Guidelines
The project work should normally include software development. 
Not more than one student is permitted to work on a project. 
The project may be done in the university campus/concern study institute or in an approved sponsoring organization in view of the proposed topic. 
A candidate is required to present the progress of the project work during the semester as per the schedule.
Project Report Preparation
Good quality white A4 size paper should be used for printing and duplication. Care should be taken to avoid smudging pages while duplicating the copies.
Page Size – A4 (21 cm x 29.7 cm) – Orientation – Portrait 
Page Margins -Left Margin-3.0cm, Right Margin- 2.0 cm, Top Margin 2.54 cm, Bottom Margin 2.54 cm, Line Spacing – single, Font Name -Times New Roman/ Bookman Old Style
Font Size – 12 for normal text, 14 for headings, 16 for chapter heading, 
Page Numbers - all text pages as well as program source code listing should be numbered at the bottom of the pages. 
Software Used - MS-Word or Open Office or any other Open Source software. 
The project report should contain the following:
1. Front page – PINK color with Black text.
1. Certificate from the supervisor with her/his signature and date.
1. Certificate from company/industry in their letter head (if project is carried out outside the department)
1. Certificate of originality/ self-certificate
1. The project report documentation should include the following topics (as per the project requirements).
1. Acknowledgements
1. Table of contents / index with page numbering
1. Introduction / objectives of the project
1. System analysis
1. Feasibility study
1. Software and hardware requirement specifications
1. System design
1. Coding 
1. Validation checks
1. Testing (testing techniques and testing strategies used along with the test data and the errors listed for each test case).
1. Reports, tables figures should be properly numbered/labeled
1. Screen shots of projects
1. Implementation and maintenance
1. Conclusion
1. Future scope and further enhancement of the project
1. Bibliography/ references
1. Appendices (if required)
A properly labeled and signed CD which contains the soft-copy of all the program’s source code and executables, databases, reports, screenshots and documentation in MS Word / Libre & PDF format should be in a kept in a thick envelope and must be pasted inside of the back cover of the project report.
Two copies of the original project report in bound form are to be submitted. Each group is required to prepare individual copy of project report in CD and submit along with his/her project report in MS Word / Libre as well as PDF. The same must contain the report, results, screenshots, errors, databases, source codes (wherever it is not feasible explicit approval from the supervisor must be obtained).  
Project Evaluation
Internal evaluation is done on the basis of flowing 
· Project analysis & planning
· Project design & development
· Project testing & validation
· Project documentation
· Project presentation & viva
To fulfill the above three presentation must be carried out phase wise in the whole semester for internal assessment of the project.  
The standard formats of the title cover of the project reports and other standard certificates are given ahead. All students are advised to use these formats to present their reports.
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Submitted to
Department of Computer Science and Applications
Makhanlal Chaturvedi National University of Journalism and Communication, Bhopal


ROJECT CERTIFICATE
This is to certify that the project report entitled ____________________________________ submitted to Makhanlal Chaturvedi National University  of Journalism & Communication, in partial fulfillment of the requirement for the award of the degree of Master of Computer Applications(MCA), is original work carried out by  myself  Mr/ Ms________________________ with enrolment no. _________________ under the Supervision of Prof./Dr./Mr./Ms._____________________________________.The matter embodied in this project is genuine work done by myself and has not been submitted whether to this University or to any other University / Institute for the fulfillment of the requirement of any course of study.
Date:	



						Name & Signature of the Student
						Contact Details (Email, Phone & Address)
						Verified by the Supervisor
						Name & Signature of the Supervisor/s
						Date:	………………..






ACKNOWLEDGEMENT
This Major Project is the result of contribution of many minds. I would like to acknowledge and thank my project guide.................................. (Faculty Name) for his/her valuable support and guidance. He/she guided me through the process from conception and till the completion of this project. I would also like to thanks my class teacher/institute director   .............................and my all my faculties................... I thank to lab staff members......................and other non-teaching members.
I am very thankful for the open-handed support extended by many people. While no list would be complete, it is my pleasure to acknowledge the assistance of my friends who provided encouragement, knowledge and constructive suggestions.
									

                       Signature of Student
	       (Name of student)
            (Roll No   ------------)
                       							 (Enrollment No --------)


SELF-CERTIFICATE
This is to certify that the Major Project report entitled “----------------------------------------” is done by me, and it is authentic work carried out for the partial fulfillment of the requirements for the award of the degree of Master of Computer Application(MCA) under the guidance of....................(Faculty name ) and  ( Faculty name ). The matter and software embody in this project has not been submitted earlier for award of any degree or diploma to the best of my knowledge and believes. 

            Signature of Student
	            (Name  of student)
            (Roll No   ------------)
                        (Enrollment No --------)




CERTIFICATE FROM PROJECT GUIDE
This is certify that this Major Project entitled "________________________" Submitted in partial fulfillment of the requirements for the award of the degree of Master of Computer Application (MCA) in session (years 20__ to 20__) to the Makhanlal Chaturvedi National University of Journalism & Communication, Bhopal, done by ___________________________(student name) is an authentic work carried out by his/ them at “… …………………………… ”(study centre name /department name) (-----------Place) under my guidance. The matter and software embodied in this project work has not been submitted earlier for the award of any degree or diploma to the best of my knowledge and belief. 

     Signature:
Name of the Guide: 
Designation: 
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