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SCHEME OF STUDY AND EXAMINATION FOR MASTER OF COMPUTER APPLICATIONS (MCA)

	
Semester
	
Paper Code
	
Title of the Paper
	Hours
/Wee k
	Marks
	Credits

	
	
	
	
	IA
	Exam
	Total
	Subject
	Total

	




1
	MCA101
	Object Oriented Programming
with Java
	4
	30
	70
	100
	4
	




28

	
	MCA102
	Advanced Software Engineering
	4
	30
	70
	100
	4
	

	
	MCA103
	Mathematical Foundations
	4
	30
	70
	100
	4
	

	
	MCA104
	Advanced Database
Management System
	4
	30
	70
	100
	4
	

	
	MCA105
	Data Structures and Algorithms
	4
	30
	70
	100
	4
	

	
	MCA106
	Theory of Computation
	4
	30
	70
	100
	4
	

	
	MCA107
	Java Programming Lab
	4
	30
	70
	100
	2
	

	
	MCA108
	Data Structures and Algorithm
Lab
	4
	30
	70
	100
	2
	

	
	
	
	
	
	
	
	
	

	



2
	MCA201
	Artificial Intelligence
	4
	30
	70
	100
	4
	



28

	
	MCA202
	Web Technologies
	4
	30
	70
	100
	4
	

	
	MCA203
	Advanced Python Programming
	4
	30
	70
	100
	4
	

	
	MCA204
	Operating System and Linux
	4
	30
	70
	100
	4
	

	
	MCA205
	Network and Information Security
	4
	30
	70
	100
	4
	

	
	MCA206
	Cloud Computing
	4
	30
	70
	100
	4
	

	
	MCA207
	Web Technologies Lab
	4
	30
	70
	100
	2
	

	
	MCA208
	Advanced Python Programming
Lab
	4
	30
	70
	100
	2
	

	
	
	
	
	
	
	
	
	

	


3
	MCA301
	Research Methodology
	4
	30
	70
	100
	4
	


28

	
	MCA302
	Data Science
	4
	30
	70
	100
	4
	

	
	MCA303
	Open Elective
	4
	30
	70
	100
	4
	

	
	MCA304
	Elective-I
	4
	30
	70
	100
	4
	

	
	MCA305
	Elective-II
	4
	30
	70
	100
	4
	

	
	MCA306
	Data Science Lab
	8
	30
	70
	100
	4
	

	
	MCA307
	Mini Project
	8
	30
	70
	100
	4
	

	
	
	
	
	
	
	
	
	

	4
	MCA401
	Main Project
	32
	120
	280
	400
	16
	16

	
	
	
	
	
	
	
	
	



Electives:

	
Elective – 1 (Anyone to be opted)
	Machine Learning

	
	Internet of Things

	
	Software Testing

	
Elective – 2 (Anyone to be opted)
	Cyber Security and Laws

	
	Mobile Computing

	
	Block Chain Technologies



[bookmark: _GoBack]THIRD SEMESTER

	Course Title: RESEARCH METHODOLOGY AND IPR (MCA301)

	Total Contact Hours: 60
	Course Code: MCA301T

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70


Course Learning objectives:
· Develop a clear understanding of the purpose, types, and significance of research in academia and industry.
· Demonstrate an understanding of various research paradigms (qualitative, quantitative, mixed methods) and how they are applied in different fields.
· Design a research project, including formulating a research question, hypotheses, objectives, and defining scope.
· Select appropriate research methods (survey, experiment, case study, etc.) and justify the choice based on the research problem.
· Demonstrate the ability to collect primary and secondary data using ethical methods.
· Analyze data using suitable statistical tools or qualitative analysis methods and draw valid conclusions from the data.


Course outcome (Course Skill Set)
At the end of the course the student will be able to:
	Sl. No.
	Description

	
CO1
	Explain	the	research	process,	classify	different	research	designs (qualitative,
experiments, surveys), and utilize secondary/exploratory data to formulate and address a research question.

	
CO2
	Design effective data collection instruments, including questionnaires and measurement scales, and implement appropriate sampling methods while preparing and exploring
collected data

	CO3
	Apply hypothesis testing and multivariate analysis techniques to analyze data, and effectively present research findings through written reports and oral presentations.

	CO4
	Analyze the concept, evolution, and types of Intellectual Property Rights
(IPR), including Trade Secrets and Trademarks, recognizing the roles of international bodies like WIPO and WTO.

	CO5
	Demonstrate a detailed understanding of Patents, including their objectives, features, application process (e-filing, examination, grant, revocation), and associated legal mechanisms like licensing and patent agents



Mapping of COS and POs

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	
	✔
	
	✔
	
	
	
	
	
	✔
	✔
	✔

	CO2
	
	✔
	
	✔
	
	
	
	
	
	✔
	✔
	✔

	CO3
	
	✔
	
	✔
	
	
	
	
	
	✔
	✔
	✔

	CO4
	
	✔
	
	✔
	
	✔
	
	
	
	✔
	✔
	✔

	CO5
	
	✔
	
	✔
	
	✔
	
	
	
	✔
	✔
	✔






	Content
	Hours

	Unit 1: RESEARCH DESIGN
RESEARCH DESIGN - Overview of research process and design, Use of Secondary and exploratory data to answer the research question, Qualitative research, Observation studies, Experiments and Surveys.
	


12

	Unit 2: DATA COLLECTION AND SOURCES

Measurements, Measurement Scales, Questionnaires and Instruments, Sampling and methods. Data - Preparing, Exploring, examining and displaying
	
12

	Unit 3: DATA ANALYSIS AND REPORTING
Overview of Multivariate analysis, Hypotheses testing and Measures of Association. Presenting Insights and findings using written reports and oral presentation.
	
12

	Unit 4: INTELLECTUAL PROPERTY RIGHTS
Intellectual Property – The concept of IPR, Evolution and development of concept of IPR, IPR development process, Trade secrets, utility Models, IPR & Biodiversity, Role of WIPO and WTO in IPR establishments, Right of Property, Common rules of IPR practices, Types and Features of IPR Agreement, Trademark, Functions of UNESCO in IPR maintenance.
	
12

	Unit 5: PATENTS
Patents – objectives and benefits of patent, Concept, features of patent, Inventive step, Specification, Types of patent application, process E-filing, Examination of patent, Grant of patent, Revocation, Equitable Assignments, Licenses, Licensing of related patents, patent agents, Registration of patent agents.
	
12



References Books:
1. Cooper Donald R, Schindler Pamela S and Sharma JK, “Business Research Methods”, Tata McGraw Hill Education, 14th Ed (2022).
2. 	Catherine J. Holland, “Intellectual property: Patents, Trademarks, Copyrights, Trade Secrets”, Entrepreneur Press, 2007.
3. David Hunt, Long Nguyen, Matthew Rodgers, “Patent searching: tools & techniques”, Wiley, 2007.
4. The Institute of Company Secretaries of India, Statutory body under an Act of parliament, “Professional Programme Intellectual Property Rights, Law and practice”, September 2013



	Course Title: DATA SCIENCE (MCA302)

	Total Contact Hours: 60
	Course Code: MCA302T

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70


Course Learning objectives:
1. Apply data pre-processing techniques to clean and transform raw data into structured formats suitable for analysis.
2. Implement and evaluate various machine learning models to solve classification, regression, and clustering problems.
3. Use Python and its data science libraries (Pandas, NumPy, Matplotlib, Seaborn) to analyze, visualize, and interpret data.
4. Communicate insights from data effectively, using visualizations and statistical summaries to support data-driven decisions.
5. Understand and apply ethical principles in the collection and analysis of data, ensuring compliance with data privacy laws and guidelines


Course outcome (Course Skill Set)
At the end of the course the student will be able to :
	Sl. No.
	Description

	CO1
	Understand the definition, basic terminology, and core components of Data Science,
including data types and the overall Data Science process

	CO2
	Apply techniques for data preparation and exploration, including descriptive statistics and various data visualization methods to summarize and present data.

	CO3
	Explain the Data Science Methodology and the Data Analytics Life Cycle, including
model planning, building, and operationalization.

	CO4
	Utilize methods for feature selection and apply fundamental algorithms for	anomaly
detection and time series forecasting.

	CO5
	Gain proficiency in common Data Science tools (Excel, Tableau, Matplotlib) and
apply learned concepts to solve real - world problems in various application domains



Mapping of COS and POs
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	

	CO2
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	

	CO3
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	

	CO4
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	

	CO5
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	



	Content
	Hours

	Unit 1: Introduction To Data Science
Definition – Basic Terminology- Data science Venn diagram- Types of Data-Structured versus Unstructured data- Quantitative versus Qualitative data- The Four Levels of Data-Five steps of Data Science- Data Science Process Overview –Data science classification-Data Science Algorithms- Business Intelligence and Data Science- Components of Data Science.
	


12

	Unit 2: Data Process and Exploration
Introduction-Prior Knowledge-Data Preparation-Modelling-Applications-Objectives of Data Exploration-Datasets- Descriptive statistics- Data Visualization: Introduction-Types of Data visualization- Technologies for visualization - Various visualization
techniques - The Five Cs of Data Visualization.
	


12

	Unit 3: Data Modelling and Analytics
Data Science Methodology- Analytics for Data Science- Data Analytics Examples-Data Analytics, Life Cycle- Data  Discovery- Data preparation- Model  Planning-Model Building- Operationalization.
	

12

	Unit 4: Feature Selection and Forecasting
Introduction-Feature Selection: Classifying feature selection methods- Anomaly Detection: Introduction- Distance and Density based outlier detection-Local Outlier Factor-Timeseries Forecasting- Decomposition-Smoothing based methods-Regression based methods-Machine Learning methods.
	


12

	Unit 5: Data Science Tools and Applications

Introduction to Data Science Tools- Excel- SAS- Tableau- Matplotlib TensorFlow-Applications: Hands-on with Solving Data Problems- -Collecting and Analyzing ecommerce, Healthcare, social media using Data from google-colab.
	

12

	Reference Books:
1. Sanjeev J. Wagh, Manisha S. Bhende, Anuradha D. Thakare, Fundamentals of Data Science, 1st Edition, 2022.
2. Daimi, Kevin, Ed. Hamid R. Arabnia, Principles of Data Science, Springer, 2020.
3. Vijay Kotu, Bala Deshpande, Data Science: Concepts and Practices, Morgan Kaufmann Publishers, Second edition, 2019
4. D J Patil, Hilary Mason, Mike Loukides, Ethics and Data Science, O’ Reilly, 1st edition, 2018
5. Sinan Ozdemir, Principles of Data Science, Packt Publishing, December 2016



OPEN ELECTIVE



	Course Title: DATA ANALYTICS TOOLS (OPEN ELECTIVE) (MCA303)

	Total Contact Hours: 60
	Course Code: MCA103T

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70

	Course Learning objectives:
· Designed to provide a hands-on approach to learning data analytics using Excel.
· Covers a range of topics, from basic functions to advanced features, ensuring students are proficient in using Excel for various data analysis tasks.
· Study the basic concepts of Excel spreadsheet Functions.
· Realize the importance of filtering functions, charts and tables.
· Identify the importance and usage of Excel functions and its features.
· Understand the various visualization techniques.




Course outcome (Course Skill Set)
At the end of the course the student will be able to:
	Sl. No.
	Description

	CO1
	Explain the overview and importance of Data Analytics for data-driven decision-making, and apply basic data collection and preprocessing techniques for data
cleaning and handling missing values.

	CO2
	Utilize Microsoft Excel as a data analysis tool, demonstrating proficiency in data
importing, exporting, and essential functions for cleaning and preparation (sorting, filtering, text-to-columns).

	CO3
	Perform Exploratory Data Analysis (EDA) and basic statistical analysis in Excel, including	generating	descriptive	statistics	(mean,	median,	mode),	creating
visualizations (charts/graphs), and conducting simple hypothesis testing and regression analysis

	CO4
	Apply advanced Excel functions such as VLOOKUP, HLOOKUP, and INDEX-MATCH to manipulate and integrate data, and address fundamental ethical considerations related to data privacy and responsible data handling

	CO5
	Explain the principles and methodology of Data Visualization, including key design
objectives, factors (purpose, tone), and the seven stages of data visualization for effective data representation and presentation.


Mapping of COS and POs
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	
	✔
	
	
	
	
	✔
	
	
	

	CO2
	✔
	✔
	
	✔
	✔
	
	
	
	✔
	
	
	

	CO3
	✔
	✔
	
	✔
	✔
	
	
	
	✔
	✔
	
	

	CO4
	✔
	✔
	
	✔
	✔
	
	
	✔
	✔
	
	
	

	CO5
	✔
	✔
	
	✔
	✔
	
	
	✔
	✔
	✔
	
	



	Content
	Hours

	Unit 1: Introduction to Data Analytics:
Introduction to Data Analytics: Overview of data analytics and its applications, Importance of data-driven decision-making, Introduction to basic statistical concepts; Data Collection and Cleaning: Methods of data collection, Handling missing data, Data preprocessing techniques
	
12

	Unit 1I:  Excel for Data Analytics
Introduction to Excel for Data Analytics: Overview of Excel as a data analysis tool, Basic Excel functions and formulas, Data importing and exporting. Data Cleaning and Preparation in Excel: Identifying and handling missing data, Data sorting and filtering, Text-to-columns and data formatting techniques
	
12

	Unit III:  Exploratory Data Analysis (EDA) in Excel:
Exploratory Data Analysis (EDA) in Excel: Creating charts and graphs for data visualization, Descriptive statistics using Excel functions, Conditional formatting for data exploration. Statistical Analysis in Excel: Basic statistical functions in Excel (mean, median, mode, etc.), Hypothesis testing using Excel, Correlation and Regression analysis in Excel
	
12

	Unit IV:  Advanced Excel Functions for Data Analysis:
Advanced Excel Functions for Data Analysis: VLOOKUP, HLOOKUP, and INDEX-MATCH functions, IF statements and nested functions, Data Ethics in Excel: Ethical considerations in data analysis, Privacy issues and data protection in Excel, Responsible data handling practices
	


12

	Unit V:  Context of data visualization
Context of data visualization – Definition, Methodology, Visualization design objectives. Key Factors – Purpose, visualization function and tone, visualization design options – Data representation, Data Presentation, Seven stages of data visualization,
widgets, data visualization tools
	

12






References Books:
1. "Microsoft Excel Data Analysis and Business Modeling" by Wayne L. Winston,
Publisher: Microsoft Press / Pearson Education.2021
2. Online tutorials and Microsoft documentation for relevant Excel features,
Publisher: Microsoft Learn Digital Ecosystem (The official web-based repository for Microsoft 365 applications).
3. John Paul Mueller, Python for Data Science for Dummies, Wiley 2015. Publisher: John Wiley & Sons under the "For Dummies" imprint, 3rd 2024.
4. Robert Spence, “Information Visualization An Introduction”, Third Edition, Pearson Education, 2014.


ELECTIVES

	Course Title: MACHINE LEARNING (MCA304(A))

	Total Contact Hours: 60
	Course Code: MCA304T (A)

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70


Course Learning objectives:
· To understand the basic theory underlying machine learning, types, and the process.
· To become familiar with data and visualize univariate, bivariate, and multivariate data using statistical techniques and dimensionality reduction.
· To understand various machine learning algorithms such as similarity-based learning, regression, decision trees, and clustering.
· To familiarize with learning theories, probability-based models, and reinforcement learning, developing the skills required for decision-making in dynamic environments.


Course outcome (Course Skill Set)
At the end of the course the student will be able to:
	Sl. No.
	Description

	CO1
	Explain the fundamental concepts of Machine Learning (ML), its necessity, process, challenges, and relationship with data analysis and other fields.

	CO2
	Analyze various types of data using descriptive statistics, univariate, bivariate, and multivariate analysis techniques, and apply essential mathematics for multivariate data, feature engineering, and dimensionality reduction.

	CO3
	Apply foundational learning theories, including concept learning, induction biases, and the design of a learning system.

	CO4
	Develop and evaluate supervised learning models, including K-Nearest Neighbor (KNN), Nearest Centroid Classifier, and various regression techniques (Linear,
Multiple Linear, Polynomial, Logistic)

	CO5
	Implement and analyze models based on Decision Trees for both classification and	regression and utilize Bayesian learning principles (Bayes Theorem) for
classification.

	CO6
	Differentiate	and	apply	different	clustering	algorithms	(Divisive, Agglomerative, Partitional) and Reinforcement Learning concepts, including Q-
Learning.



Mapping of COS and POs
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	
	✔
	✔
	✔
	
	
	
	
	
	✔

	CO2
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	✔

	CO3
	✔
	✔
	
	✔
	
	
	
	
	
	
	
	✔

	CO4
	✔
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	✔

	CO5
	✔
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	✔




	Content
	Hours

	Unit 1: Introduction to Machine Learning:
Introduction to Machine Learning: Need for Machine Learning, Machine Learning Explained, Machine Learning in Relation to Other Fields, Types of Machine Learning, Challenges of Machine Learning, Machine Learning Process, Machine Learning Application. Understanding Data: Introduction, Types of Data Analytics, Data Analysis and Framework, Descriptive Statistics, Univariate Data Analysis and Visualization,
Bivariate Data and Multivariate Data.
	
12

	Unit II: Understanding Data: Multivariate Statistics
Understanding Data: Multivariate Statistics, Essential Mathematics for Multivariate Data, Overview of Hypothesis, Feature Engineering and Dimensionality Reduction Techniques. Basics of Learning Theory: Introduction to Learning and its Types, Introduction to Computation Learning Theory, Design of a Learning System, Introduction to Concept Learning, Induction Biases, Modelling in Machine Learning.
	
12

	Unit III: Supervised Learning
Supervised Learning: Introduction to Supervised Learning, Nearest-Neighbor Learning, Weighted K-Nearest-Neighbor Algorithm, Nearest Centroid Classifier, Locally Weighted Regression (LWR). Regression Analysis: Introduction to Regression, Introduction to Linearity, Correlation, and Causation, Introduction to Linear Regression, Validation of
Regression Methods, Multiple Linear Regression, Polynomial Regression, Logistic Regression.
	

12

	Unit IV: Models Based on Decision Trees:
Models Based on Decision Trees: Introduction to Decision Tree, Decision Tree for Classification, Impurity Measures for Decision Tree Construction, Properties of Decision Tree Classifier (DTC), Applications in Breast Cancer Data, Regression Based on Decision Trees.  Bayesian  Learning:  Introduction  to  Probability-based  Learning,
Fundamentals of Bayes Theorem, Classification Using Bayes Model.
	
12

	Unit V: Clustering:
Clustering: Introduction to Clustering, Clustering of Patterns, Divisive Clustering, Agglomerative Clustering, Partitional Clustering. Reinforcement Learning: Overview and Scope of Reinforcement Learning, Components of Reinforcement Learning,
Q-Learning.
	

12



References Books:
1. S Sridhar and M Vijayalakshmi, “Machine Learning”, Oxford University Press, 2021.
2. M N Murty and Ananthanarayana V S, “Machine Learning: Theory and Practice”, Universities Press (India) 2024.
3. Tom M. Mitchell, “Machine Learning”, McGraw-Hill Education, 2013.
4. Miroslav Kubat, “An Introduction to Machine Learning”, Springer, 2017



	Course Title: OBJECT ORIENTED PROGRAMMING USING UML (MCA304(B))

	Total Contact Hours: 60
	Course Code: MCA304T (B)

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70


Course Learning objectives:
· Describe the principles of object-oriented programming and design, including abstraction, encapsulation, inheritance, and polymorphism.
· Perform requirement analysis and convert user needs into structured use cases and system specifications.
· Construct object-oriented models using UML diagrams such as use case, class, sequence, activity, state, and collaboration diagrams.
· Apply object-oriented design principles and design patterns to create efficient, maintainable, and reusable software architectures.
· Design and document system architecture using appropriate OOAD methodologies and tools.


Course outcome (Course Skill Set)
At the end of the course the student will be able to:
	Sl. No.
	Description

	CO1
	Explain the fundamental concepts of Object-Oriented (OO) programming, the benefits of OO methodology, and the principles of prominent OO methodologies like
Rumbaugh OMT, Booch, and Jacobson's OOSE

	CO2
	Model the functional view of a system using UML Use Case Diagrams to capture
requirements and Activity Diagrams to represent business workflow and control flow

	CO3
	Design the static structural view of a system by creating UML Class Diagrams and
Object Diagrams, incorporating advanced features like associations, inheritance, aggregation, and various adornments (e.g., qualified association, stereotypes).

	CO4
	Develop the behavioral (dynamic) view of a system using UML State Diagrams to model object life cycles and transitions, and apply design principles such as cohesion
and coupling for flexible class design

	CO5
	Illustrate the interaction view of a system using UML Sequence and Collaboration Diagrams to model communication flow, branching, iteration, and object interaction.

	CO6
	Analyze and model the architectural views (Logical, Hardware/Deployment, Process, and Implementation/Component) and apply concepts of software reuse using libraries,
frameworks, and design patterns.



Mapping of COS and Pos

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	✔
	
	
	
	
	
	
	✔
	
	✔

	CO2
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	✔
	
	✔

	CO3
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	✔
	
	✔

	CO4
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	✔
	
	✔

	CO5
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	✔
	
	✔

	CO6
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	✔
	
	✔




	Content
	Hours

	Unit 1: Introduction:
Introduction - An overview - Object basics - Object state and properties, Behavior, Methods, Messages. Object Oriented system development life cycle, Benefits of OO Methodology. Overview of Prominent OO Methodologies: The Rumbaugh OMT, The Booch methodology, Jacobson's OOSE methodologies, Unified Process, Introduction to UML, Important views & diagram to be modelled for system by UML. Factional View (models): Use case diagram - Requirement Capture with Use case - Building blocks of Use Case diagram - actors, use case guidelines for use case models - Relationships between use cases - extend, include, generalize. Activity diagram - Elements of Activity Diagram - Action state, Activity state, Object, node, Control and Object flow, Transition (Fork, Merge, Join)  -  Guidelines  for  Creating  Activity  Diagrams  -  Activity
Diagram  -  Action Decomposition (Rake) - Partition - Swim Lane.
	

12

	Unit II: Static structural view (Models):
Static structural view (Models): Static structural view (Models): Classes, values and attributes, operations and methods, responsibilities for classes, abstract classes, access specification (visibility of attributes and operations). Relationships among classes: Associations, Dependencies. Inheritance - Generalizations, Aggregation. Adornments on Association: association names, association classes, qualified association, n-array associations, ternary and reflexive association. Dependency relationships among classes, notations. Notes in class diagram, Extension mechanisms, Metadata, Refinements,
Derived, data, constraint, stereotypes, Package & interface notation. Object diagram notations and modeling, relations among objects (links).
	


12

	Unit III: Class Modeling and Design Approaches:
Class Modeling and Design Approaches - Three approaches for identifying classes - using Noun phrases, Abstraction, Use Case Diagram - Comparison of approaches - Using combination of approaches - Flexibility guidelines for class diagram: Cohesion, Coupling, Forms of coupling (identity, representational, subclass, inheritance), class Generalization, class specialization versus aggregation. Behavioral (Dynamic structural view): State diagram - State Diagram Notations, events (signal events, change events, Time events) - State Diagram states (composite states, parallel states, History states), transition and condition, state diagram behaviour (activity effect, do-activity, entry and exit activity),
completion transition, sending signals.
	
12

	Unit IV: Interaction diagrams – Sequence diagram:
Interaction diagrams - Sequence diagram - Sequence diagram notations and examples, iterations, conditional messaging, branching, object creation and destruction, time constraints, origin of links, Activations in sequence diagram - Collaboration diagram - Collaboration diagram notations and examples, iterations, conditional messaging,
	

12




	branching, object creation and destruction, time constraints, origin of links, activations in sequence diagram. Approaches for developing dynamic systems: Top - down approach for dynamic systems - Bottom - up approach for dynamic systems - Flexibility Guidelines for Behavioral Design - guidelines for allocating and designing behaviors that lead to more
flexible design.
	

	Unit V: Architectural View - Logical architecture:
Architectural View - Logical architecture: dependency, class visibility, sub systems - Hardware architecture: deployment diagram notations, nodes, object migration between node - Process architecture: what are process and threads and their notations in UML, object synchronization, invocation schemes for threads (UML notations for different types of invocations). Implementation architecture: component diagram notations and examples. Reuse: Libraries, Frame works components and Patterns: Reuse of classes,
Reuse of components, Reuse of frameworks, black box framework, white box frame, Reuse of patterns: Architectural pattern and Design pattern.
	
12





References Books:
1. Charles Richter, “Designing Flexible Object Oriented systems with UML” , Macmillan Technical, 1999
2. Jackson, Burd Thomson, “Object Oriented Analysis & Design”, Thomson Course Technology, 2004
3. James Rumbaugh. Micheal Blaha, Object oriented Modeling and Design with UML. Pearson, second edition, 2005.
4. Grady Booch, James Rumbaugh, Ivar Jacobson, “The Unified Modeling Language User Guide”, Pearson Education, 1999.
5. James Rumbaugh, “Object Oriented Modeling and Design”, Prentice Hall, 1991



	Course Title: INTERNET OF THINGS (MCA304 (C))

	Total Contact Hours: 60
	Course Code: MCA304T (C)

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70


Course Learning objectives:
· To understand the fundamentals of Internet of Things.
· To learn about the basics of IOT protocols.
· To build a small low-cost embedded system using Raspberry Pi.
· To apply the concept of Internet of Things in the real-world scenario

Course outcome (Course Skill Set)
At the end of the course the student will be able to:

	Sl. No.
	Description

	CO1
	Explain the fundamental concepts of IoT, differentiate it from M2M, describe its structure, and detail the role of sensors, device management, and configurations like
NETCONF/YANG

	CO2
	Analyze and compare different IoT architectural models, including the IETF and IoT
reference architectures, and distinguish the characteristics of various generations of IoT technology

	CO3
	Evaluate and apply major IoT protocols and technologies, including SCADA, BACnet, ZigBee, 6LowPAN, and CoAP, and describe the structure and function of Wireless
Sensor Network (WSN) modules

	CO4
	Describe the architecture of Cloud Computing (IaaS, PaaS, SaaS) and analyze the use of major industrial cloud platforms (Amazon, Azure, Google) in the context of IoT service
development.

	CO5
	Implement a functional IoT system using a Raspberry Pi, demonstrate practical skills in
interfacing hardware, internal data representation, data persistence, and exporting sensor data to external systems.



Mapping of COS and POs
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	✔
	
	
	
	
	
	
	
	
	✔

	CO2
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	✔

	CO3
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	✔

	CO4
	✔
	✔
	✔
	✔
	✔
	
	
	
	✔
	
	
	✔

	CO5
	✔
	✔
	✔
	✔
	✔
	
	
	
	✔
	
	
	✔




	Content
	Hours

	Unit 1: Introduction:
INTRODUCTION TO IoT - Internet of Things- Domain Specific IoTs - IoT and M2M-Sensors for IoT Applications–Structure of IoT– IoT Map Device- IoT System
Management with NETCONF-YANG
	
12

	Unit II: IoT ARCHITECTURE, GENERATIONS AND PROTOCOLS:
IoT ARCHITECTURE, GENERATIONS AND PROTOCOLS - IETF
architecture for IoT - IoT reference architecture -First Generation – Description & Characteristics–Advanced Generation – Description & Characteristics–Integrated IoT Sensors –Description & Characteristics.
	
12

	Unit III: IoT PROTOCOLS AND TECHNOLOGY:
IoT PROTOCOLS AND TECHNOLOGY - SCADA and RFID Protocols -
BACnet Protocol -Zigbee Architecture - 6LowPAN - CoAP -Wireless Sensor Structure–Energy Storage Module–Power Management Module–RF Module–Sensing Module.
	

12

	Unit IV: CLOUD ARCHITECTURE BASICS:
CLOUD ARCHITECTURE BASICS -The Cloud types; IaaS, PaaS, SaaS.-Development environments for service development; Amazon, Azure, Google Appcloud platform in industry.
	
12

	Unit V: IOT PROJECTS ON RASPBERRY PI:
IOT PROJECTS ON RASPBERRY PI -Building IOT with RASPBERRY PI-
Creating the sensor project - Preparing Raspberry Pi - Clayster libraries – Hardware Interacting with the hardware - Interfacing the hardware- Internal representation of sensor values - Persisting data - External representation of sensor values - Exporting sensor data.
	

12




Text Books:
1. Internet of Things: Architectures, Protocols and Standards, Simone Cirani, Gianluigi Ferrari, Marco Picone, Luca Veltri, Publisher: John Wiley & Sons Inc. Year: 2018.
2. Internet of Things (IoT): Architecture and Design Principles, Raj Kamal, Publisher:
McGraw Hill, 2022
References Books:
1. Develop an application for LED Blink and Pattern using Arduino or Raspberry Pi.
2. Develop an application for LED Pattern with Push Button Control using Arduino or Raspberry Pi.
3. Develop an application for LM35 Temperature Sensor to display temperature values using arduino or Raspberry Pi.
4. Develop an application for Forest fire detection end node using Raspberry Pi device and sensor.
5. Develop an application for home intrusion detection web application.



	Course Title: BIG DATA ANALYTICS (MCA305 (A))

	Total Contact Hours: 60
	Course Code: MCA305T (A)

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70


Course Learning objectives:
· To understand the competitive advantages of big data analytics
· To understand the big data frameworks
· To learn data analysis methods
· To learn stream computing
· To gain knowledge on Hadoop related tools such as HBase, Cassandra, Pig, and Hive for big data analytics.

Course outcome (Course Skill Set)
At the end of the course the student will be able to:

	Sl. No.
	Description

	CO1
	Explain the definition, characteristic features, risks, and structure of Big Data, contrasting it with traditional data and detailing the evolution of analytic tools and scalability

	CO2
	Analyze the architecture and components of the Hadoop Framework, including the HDFS concepts, the MapReduce execution model, and the role of Hadoop YARN

	CO3
	Apply	various	data	analysis	techniques,	including	Regression	Modeling,
Classification (SVM), Rule Mining, and Cluster Analysis, to large datasets, and use modern tools like R for data analytics

	CO4
	Analyze the concepts and architecture of Data Streams, implement techniques for sampling and mining stream/time-series data, and discuss real-time applications like Sentiment Analysis and Stock Market Predictions

	CO5
	Utilize and differentiate between major Big Data Frameworks and NoSQL databases such
as HBase, Cassandra, Pig, and Hive, and demonstrate proficiency in their respective data models and query languages (Pig Latin, HiveQL).



Mapping of COS and POs
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	✔
	
	
	
	
	
	
	
	
	✔

	CO2
	✔
	✔
	✔
	
	✔
	
	
	
	
	
	
	✔

	CO3
	✔
	✔
	✔
	
	✔
	
	
	
	
	
	
	✔

	CO4
	✔
	✔
	✔
	
	✔
	
	
	
	
	
	
	✔

	CO5
	✔
	✔
	✔
	
	✔
	
	
	
	
	
	
	✔






	Content
	Hours

	Unit 1: Introduction:
UNIT I - INTRODUCTION TO BIG DATA - Big Data – Definition, Characteristic Features – Big Data Applications - Big Data vs Traditional Data - Risks of Big Data - Structure of Big Data - Challenges of Conventional Systems - Web Data – Evolution of
Analytic Scalability - Evolution of Analytic Processes, Tools and methods - Analysis vs Reporting - Modern Data Analytic Tools.
	
12

	Unit II: HADOOP FRAMEWORK:
HADOOP FRAMEWORK - Distributed File Systems - Large-Scale File System Organization – HDFS concepts - MapReduce Execution, Algorithms using MapReduce, Matrix-Vector Multiplication – Hadoop YARN.
	
12

	Unit III: DATA ANALYSIS:
DATA ANALYSIS - Statistical Methods: Regression modelling, Multivariate Analysis - Classification: SVM & Kernel Methods - Rule Mining - Cluster Analysis, Types of Data in Cluster Analysis, Partitioning Methods, Hierarchical Methods, Density Based Methods, Grid Based Methods, Model Based Clustering Methods, Clustering High Dimensional Data - Predictive Analytics – Data analysis
using R.
	

12

	Unit IV: MINING DATA STREAMS:
MINING DATA STREAMS - Streams: Concepts – Stream Data Model and Architecture
- Sampling data in a stream - Mining Data Streams and Mining Time-series
data - Real Time Analytics Platform (RTAP) Applications - Case Studies - Real Time Sentiment Analysis, Stock Market Predictions.
	
12

	Unit V: BIG DATA FRAMEWORKS :
UNIT V - BIG DATA FRAMEWORKS - Introduction to NoSQL – Aggregate Data Models – Hbase: Data Model and Implementations – Hbase Clients – Examples –
. Cassandra: Data Model – Examples – Cassandra Clients – Hadoop Integration. Pig – Grunt – Pig Data Model – Pig Latin – developing and testing Pig Latin scripts. Hive – Data Types and File Formats – HiveQL Data Definition – HiveQL Data Manipulation –
HiveQL Queries.
	

12



Text Books:
1. Big Data and Analytics, Seema Acharya and Subhashini ChellappanPublisher, Wiley PublicationsYear: 2015 (First Edition)
2. Big Data Analytics, Raj Kamal and Preeti SaxenaPublisher: McGraw Hill Education, 2019
3. Big Data Analytics, G. Sudhamani, S. Srinivasan, and C. Suresh Gnana Dhas (Published by Oxford University Press), 2020
4. BIG DATA ANALYTICS, S Chandramouli, M Mohan Kumar, B Shridhar, and S Sridhar, Publisher: Universities PressYear: 2023

References Books:
1. Develop an application for LED Blink and Pattern using Arduino or Raspberry Pi.
2. Develop an application for LED Pattern with Push Button Control using Arduino or Raspberry Pi.
3. Develop an application for LM35 Temperature Sensor to display temperature values using arduino or Raspberry Pi.
4. Develop an application for Forest fire detection end node using Raspberry Pi device and sensor.
5. Develop an application for home intrusion detection web application.



	Course Title: DEEP LEARNING 305 (B))

	Total Contact Hours: 60
	Course Code: MCA305T (B)

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70


Course Learning objectives:
· Design, implement, and optimize various deep learning models, including CNNs, RNNs, and GANs, using TensorFlow or PyTorch.
· Apply deep learning techniques to solve real-world problems in computer vision and natural language processing.
· Use transfer learning to leverage pre-trained models and apply them to domain-specific tasks.
· Train, fine-tune, and evaluate models with large-scale datasets while applying techniques to prevent overfitting and ensure model generalization.
· Understand and implement the mathematical foundations of deep learning algorithms, including optimization, backpropagation, and regularization techniques.
· Evaluate and improve deep learning models through hyper parameter tuning and model evaluation metrics.
· Address ethical concerns and challenges in deep learning, including bias, fairness, and privacy in AI applications.

Course outcome (Course Skill Set)
At the end of the course the student will be able to:

	Sl. No.
	Description

	CO1
	Understand the fundamental structure and function of artificial neurons and neural networks, and apply the Perceptron model to solve linearly separable problems.

	CO2
	Implement and analyze the Back-Propagation Algorithm for training Multilayer
Perceptron’s (MLPs) to solve non-linear problems like the XOR problem.

	CO3
	Apply Regularization techniques (like $L_2$ norm) to prevent overfitting and identify the challenges in optimizing deep learning models (e.g., saddle points, local minima).

	CO4
	Design and implement Convolutional Neural Networks (CNNs) using operations like convolution and pooling for applications like image recognition.

	CO5
	Analyze and utilize Recurrent Neural Networks (RNNs), specifically LSTMs and Encoder- Decoder architectures, for modeling and processing sequential data



Mapping of COS and POs
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	

	CO2
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	

	CO3
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	

	CO4
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	

	CO5
	✔
	✔
	✔
	✔
	✔
	
	
	
	
	
	
	






	Content
	Hours

	Unit 1: Introduction:
Introduction: What is a Neural Network?, The Human Brain, Models of a Neuron, Neural Networks Viewed as Directed Graphs, Feedback, Network Architectures, Rosenblatt’s Perceptron: Introduction, Perceptron, The Perceptron Convergence Theorem, Relation Between the Perceptron and Bayes Classifier for a Gaussian Environment. Introduction to activation functions.
	
12

	Unit II: Multilayer Perceptron’s:
Multilayer Perceptron’s: Introduction, Batch Learning and On-Line Learning, The Back-Propagation Algorithm, XOR Problem, Heuristics for Making the Back-Propagation Algorithm Perform Better, Back Propagation and Differentiation.
	
12

	Unit III: Regularization for Deep Learning:
Regularization for Deep Learning: Parameter Norm Penalties	- L2 Parameter Regularization, Dataset Augmentation, Semi-Supervised Learning. Optimization for Training Deep Models: Challenges in Neural Network Optimization – Ill Conditioning, Local Minima, Plateaus, Saddle Points and Other Flat Regions.
	

12

	Unit IV: Convolution neural networks:
Convolution neural networks: The Convolution Operation, Motivation, Pooling, Convolution and Pooling as an Infinitely Strong Prior, Variants of the Basic Convolution Function, Structured Outputs, Data Types, Efficient Convolution Algorithms, Convolutional Networks and the History of Deep Learning.
	
12

	Unit V: Sequence Modeling:
UNIT V: Sequence Modeling: Recurrent and Recursive Nets: Unfolding Computational Graphs, Recurrent Neural Networks, Bidirectional RNNs, Encoder-Decoder Sequence-to- Sequence Architectures, Deep Recurrent Networks, Recursive Neural Networks, The Long Short-Term Memory and Other Gated RNNs
	

12



Text Books:
1. 	Deep Learning, Ian Goodfellow, Yoshua Bengio, and Aaron Courville, Publisher: MIT Press, 2016

References Books:
1. Develop an application for LED Blink and Pattern using Arduino or Raspberry Pi.
2. Develop an application for LED Pattern with Push Button Control using Arduino or Raspberry Pi.
3. Develop an application for LM35 Temperature Sensor to display temperature values using arduino or Raspberry Pi.
4. Develop an application for Forest fire detection end node using Raspberry Pi device and sensor.
5. Develop an application for home intrusion detection web application.



	Course Title: BLOCK CHAIN TECHNOLOGIES (MCA305 (C))

	Total Contact Hours: 60
	Course Code: MCA305T (C)

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70


Course Learning objectives:
· Define and explain the fundamentals of Blockchain.
· Illustrate the technologies of blockchain.
· Describe the models of blockchain.
· Analyze and demonstrate the Ethereum.
· Analyze and demonstrate Hyperledger fabric.

Course outcome (Course Skill Set)
At the end of the course the student will be able to:

	Sl. No.
	Description

	CO1
	Explain the fundamental cryptographic primitives (hash functions, digital signatures, zero-knowledge proofs) and the need for distributed record keeping, analyzing consensus
challenges like the Byzantine Generals problem.

	CO2
	Analyze the architecture of the Bitcoin blockchain, including its core technologies (hash
pointers, Merkle Tree), and evaluate the properties and challenges such as double spending, forks, and the hardness of mining

	CO3
	Evaluate the theoretical Abstract Models for blockchain, differentiate between Proof
of Work (PoW) and Proof of Stake (PoS) consensus mechanisms, and utilize the Bitcoin scripting language

	CO4
	Develop and analyze the use of Smart Contracts on the Ethereum platform, including the function of the EVM, the Solidity language, and the security challenges associated with contract verification

	CO5
	Differentiate between permissionless and permissioned blockchains (e.g., Hyperledger Fabric) and investigate the non-cryptocurrency applications of blockchain in domains
like Cyber Security, E-Governance, and contract enforcement.



Mapping of COS and POs
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	✔
	✔
	✔
	
	
	✔
	
	✔
	
	
	
	✔

	CO2
	✔
	✔
	✔
	
	
	✔
	
	✔
	
	
	
	✔

	CO3
	✔
	✔
	✔
	
	
	✔
	
	✔
	
	
	
	✔

	CO4
	✔
	✔
	✔
	
	
	✔
	
	✔
	
	
	
	✔

	CO5
	✔
	✔
	✔
	
	
	✔
	
	✔
	
	
	
	✔




	Content
	Hours

	Unit 1: Introduction:
Introduction: Basic Cryptographic primitives used in Blockchain – Secure, Collison-resistant hash functions, digital signature, public key cryptosystems, zero-knowledge proof systems. Need for Distributed Record Keeping, Modelling faults and adversaries, Byzantine Generals problem, Consensus algorithms and their scalability problems, Why Nakamoto Came up with Blockchain based cryptocurrency.
	
12

	Unit II: Technologies Borrowed in Blockchain:
Technologies Borrowed in Blockchain – hash pointers, Consensus, Byzantine Models of fault tolerance, digital cash etc. Bitcoin blockchain - Wallet - Blocks - Merkley Tree - hardness of mining - transaction verifiability - anonymity - forks - double  spending  -
mathematical analysis of properties of Bitcoin. Bitcoin, the challenges, and solutions.
	
12

	Unit III: Abstract Models for BLOCKCHAIN
Abstract Models for BLOCKCHAIN - GARAY model - RLA Model - Proof of Work (PoW) as random oracle - formal treatment of consistency, liveness and fairness - Proof of Stake (PoS) based Chains - Hybrid models ( PoW + PoS). Bitcoin
scripting language and their use.
	

12

	Unit IV: Ethereum - Ethereum Virtual Machine (EVM):
Ethereum - Ethereum Virtual Machine (EVM) - Wallets for Ethereum - Solidity - Smart Contracts - The Turing Completeness of Smart Contract Languages and verification challenges, Using smart contracts to enforce legal contracts, comparing Bitcoin scripting
vs. Ethereum Smart Contracts. Some attacks on smart contracts.
	
12

	Unit V: Hyperledger fabric:
Hyperledger fabric, the plug and play platform and mechanisms in permissioned blockchain. Beyond Cryptocurrency – applications of blockchain in cyber security, integrity of information, E-Governance and other contract enforcement mechanisms.
Limitations of blockchain as a technology, and myths vs. reality of
blockchain technology.
	

12




Text / References Books:
1. Blockchain Technology: Concepts and Applications, Dr. Kumar Saurabh and Dr. Ashutosh Saxena, Publisher: Wiley India, 2020.
2. Blockchain Technology: From Theory to Practice, Prof. Sudeep TanwarPublisher: Springer Nature, 2022
3. Blockchain Technology (Cross-Chain Regulation and Privacy), Peng Jiang and Liehuang Zhu, Publisher: Springer Singapore, 2025



	Course Title: DATA SCIENCE LAB (MCA306)

	Total Contact Hours: 60
	Course Code: MCA107P

	Course Credits: 4
	Duration of ESA/Exam: 3 hours

	Formative Assessment Marks: 30
	Summative Assessment Marks: 70


Course Learning objectives:
The main objective of this laboratory is to put into practice computational thinking.
Statistical Analysis:
· Demonstrate knowledge of statistical data analysis techniques and conduct appropriate statistical tests and inference procedures (e.g., confidence intervals, significance tests).
· Perform exploratory data analysis (EDA) to summarize main characteristics of the data, often with visual methods.
Model Building and Assessment:
· Build and assess data-based models for tasks like regression and classification using machine learning algorithms.
· Measure model fit and performance appropriately, and explore techniques like hyperparameter tuning to improve results and reduce overfitting.



	Content

	1. Display and explain the Data Science Venn Diagram using matplotlib (sets intersection: math, statistics, and computer science).

	2. Implement the Five Steps of Data Science with a small dataset (import → clean → analyze →
visualize → interpret).

	3. Implement the “Five Cs of Data Visualization” (Clean, Clear, Concise, Captivating, Contextual) using a sample dataset.

	4. Import a dataset using Pandas and display descriptive statistics (mean, median, mode, etc.)

	5. Perform data normalization and scaling using sklearn, preprocessing.

	6. Visualize categorical and numerical data using matplotlib and seaborn (bar, histogram, boxplot, pie).

	7. Perform Predictive Analytics using Linear Regression on a dataset (e.g., predicting house rent).

	8. Implement feature selection using Correlation-based filtering and Chi-Square test.

	9. Perform Time Series Forecasting using ARIMA model.

	10.	Perform Smoothing-based Forecasting using Simple/Exponential Moving Average

	11.	Implement Regression-based Forecasting (Linear or Polynomial regression).

	Apply Machine Learning-based Forecasting using Random Forest Regressor.

	12.		Perform Exploratory Data Analysis (EDA) on an E-commerce dataset using Python (Colab).

	13. Analyze a Healthcare dataset (like patient readmission or heart disease prediction) using
14. ML models.

	15.	Build a Simple Neural Network model using Tensor Flow.

	

	



MCA307P: Mini Project
· Project Purpose: The PG Final Year Project should enable students to apply advanced concepts, solve real-world problems, demonstrate innovation, and produce a high-quality technical report. Students should develop a project individually or maximum two members in a team.
· Project Selection Guidelines: Project may be taken outside but must be implemented in the college. Projects must be domain-related, feasible, include analysis /design
/implementation/ testing, and be original.
· Project Proposal Format: Includes title, introduction, problem statement, objectives, scope, methodology, expected outcome, tools, timeline, and references.
· Project Report Guidelines:
· Chapters:	Introduction,	Literature	Review,	System	Analysis	&	Design, Methodology, Implementation, Results, Conclusion, References, Appendices.
· Formatting: Times New Roman, 12 Size, 1.5 spacing.
· Evaluation Criteria: The project carries 100 marks and is distributed as follows:

	Internal
	Marks

	Attendance
	10

	Review / Presentation - I
	10

	Review / Presentation - II
	10

	Total
	30



	External
	Marks

	Writing – Synopsis, Objectives, Data Flow Diagram, E R Diagram, Conclusion
	20

	Project Demo and Presentation
	30

	Viva Voice
	10

	Project Report
	10

	Total
	70



FOURTH SEMESTER
MCA401P: Main Project
· Project Purpose: The PG Final Year Project should enable students to apply advanced concepts, solve real-world problems, demonstrate innovation, and produce a high-quality technical report. Students should individually develop a project.
· Project Selection Guidelines: Project may be taken outside but must be implemented in the college. Projects must be domain-related, feasible, include analysis /design
/implementation/ testing, and be original.
· Project Proposal Format: Includes title, introduction, problem statement, objectives, scope, methodology, expected outcome, tools, timeline, and references.
· Project Report Guidelines:
· Chapters:	Introduction,	Literature	Review,	System	Analysis	&	Design, Methodology, Implementation, Results, Conclusion, References, Appendices.
· Formatting: Times New Roman, 12 Size, 1.5 spacing.
· Evaluation Criteria: The project carries 400 marks and is distributed as follows:

	Internal
	Marks

	Attendance
	30

	Review / Presentation - I
	30

	Review / Presentation - II
	30

	Review / Presentation - III
	30

	Total
	120



	External
	Marks

	Writing – Synopsis, Objectives, Data Flow Diagram, E R Diagram, Conclusion
	30

	Project Demo and Presentation
	150

	Viva Voice
	50

	Project Report
	50

	Total
	280
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