




























































































































































































































































































   

 

 

 

 

 

SEMESTER VI 

                                            ADVANCED JAVA 

Course Code: MVJ22CG634 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40  hours 

Theory 

SEE Duration: 3 Hrs. 

 

Courseobjectives:Thecourseenablesthestudenttolearn 

• Understand and use enumerations, type wrappers, and autoboxing in Java, 
Learn and
 applyannotatio
ns effectively in Java programming 

• LearnaboutthefundamentalsofJavaCollections,suchascollectioninterfa
ces,classes,iterators, 
andalgorithms,aswellashowtousemaps,comparators,anduser-
definedclassesincollections 

 
• DescribehowtoeffectivelyuseStringandStringBuffermethods,includings

ubstring,replace,trim, valueOf, and additional methods, to manipulate 
and manage strings in Java programming 

• ApplytheuseofJavaServerPages(JSP)tocreatedynamicwebcontent,inclu
dingusingJSPtags,and understand how JSP works with Tomcat to 
handle requests and responses. 

• Analyzetheworkoftransactionprocessing,metadata,datatypes,andexcepti
onsinJDBCtoeffectively interact with databases and handle errors in Java 
programming 

Module-1 

Enumerations,AutoboxingandAnnotations(metadata): 

Enumerations,Enumerationfundamentals, the values() and valueOf() Methods, 

java enumerations are class types, enumerations Inherits Enum, example, 

type wrappers, Autoboxing, Autoboxing and Methods, Autoboxing/Unboxing 

occurs in Expressions, Autoboxing/Unboxing, Boolean and character values, 

Autoboxing/Unboxing helps prevent errors, A word of Warning. Annotations, 

Annotation basics, specifying retention policy, Obtaining Annotations at run 

time by use of reflection, Annotated element Interface, Using Default values, 

Marker Annotations, Single Member annotations, Built-In annotations. 

8 hrs 

Module-2 

The collections and Framework: Collections Overview, Recent Changes to 

Collections, The Collection Interfaces, The Collection Classes, Accessing a 
collection Via an Iterator, Storing User 

DefinedClassesinCollections,TheRandomAccessInterface,WorkingWithMaps,Co

8 hrs 



   

 

 

mparators,The 

CollectionAlgorithms,WhyGenericCollections?,ThelegacyClassesandInterfaces,
PartingThoughts on Collections. 

Module-3 

String Handling :The String Constructors, String Length, Special String 

Operations, String Literals, String Concatenation, String Concatenation with 

Other Data Types, String Conversion and toString( ) Character Extraction, 

charAt( ), getChars( ), getBytes( 

)toCharArray(),StringComparison,equals()andequalsIgnoreCase(),regionMatc

hes( 

) startsWith( ) and endsWith( ), equals( ) Versus == , compareTo( ) Searching 

Strings, Modifying a 

String,substring(),concat(),replace(),trim(),DataConversionUsingvalueOf(),C

hangingtheCase

 

of Characters Within a String, Additional String Methods, StringBuffer , 

StringBuffer Constructors, length( ) and 

capacity(),ensureCapacity(),setLength( ), charAt( ) and setCharAt( ), 

getChars( 

),append(),insert(),reverse(),delete( 

)anddeleteCharAt(),replace(),substring(),AdditionalStringBufferMethods,String
Builder  

8 hrs 

Module-4 

Background:TheLifeCycleofaServlet;UsingTomcatforServletDevelopmen

t;AsimpleServlet; The Servlet API; The Javax.servlet Package;Reading 

Servlet Parameter; 

The Javax.servlet.http package; Handling HTTPRequestsandResponses; 

Using Cookies; 
SessionTracking.JavaServerPages(JSP):JSP,JSPTags,Tomcat,RequestStri

ng,UserSessions, Cookies, Session Objects 

8 hrs 

Module-5 

TheConceptofJDBC:JDBCDriverTypes;JDBCPackages;ABriefOverviewoftheJ
DBCprocess; Database Connection; Associating the JDBC/ODBC Bridge with 
the Database; Statement Objects; ResultSet; Transaction Processing; 
Metadata, Data types; Exceptions 
 

8 hrs 

Textbooks: 

1 HerbertSchildt:JAVAtheCompleteReference,7
th

/9thEdition,TataMcGrawHill, 

2007. 

Course outcomes: At the end of the course, the students will be able to 
CO1 Designandimplementenumerationtypestorepresentfixedsetsofconstants.  

CO2 Applytypewrappersandautoboxingtoworkwithprimitivetypesandobjects 
CO3 ManipulateandanalyzestringsusingvariousStringandStringBuffermethods. 

CO4 DevelopdynamicwebcontentusingJavaServer Pages(JSP)andTomcat  
CO5InteractwithdatabasesusingJDBC,includingperformingtransactions,queryingmetad



   

 

 

 

 

 

 
 

 
 

 
 

 
 

ata,and handling exceptions. 

 

CIE ASSESSMENT: 

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 

Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three quizzes 
will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be taken 
for 20 Marks (C) 

 
Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  

 

SEE ASSESSMENT: 

 

The question paper consists of two parts, A and B 
  
Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 

  
Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 

question from each module. 

The SEE Theory marks of 100 will be scaled down to 50. 

The final score for the course in the ratio of 50:50 of CIE and SEE Marks 
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CO3 3 3 1 2 - - - - - 1 - 3 2 - 

CO4 3 3 3 3 - - - 2 2 2 - 3 2 3 
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SEMESTER VI 

INTRODUCTION TO DATA STRUCTURES 

Course Code: MVJ22CG641 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40  hours 

Theory 

SEE Duration: 3 Hrs. 

 

Course Objectives: This course will enable the students to:  

1. Discuss the fundamental concepts and principles of data structures.  
2. Understand the importance of data structures in computer programming and 

problem solving.  
3. A compressive overview of various data structures such as arrays, linked lists, 

stacks, queues, trees and graphs.  
4. Prepare the students for advanced courses in algorithms, data analysis. 

Module-1 

Introduction : Data Structures definition , classification of data structures , 
Arrays – Definition, Declaration , Types of arrays, Structures , Pointers. 

Textbook 2 : chapter 2 

8 hrs 

Module-2 

Stacks- definition , implementation of stacks using arrays, operations of stacks. 

Queues- Introduction, Types of queues, Linear queue using arrays, operations 
on linear queue, circular queue. Limitation of linear queue, Linear Queue vs 

circular queue. Textbook 2 : chapter 3 

8 hrs 

Module-3 

Linked List -Linked-list and its types- singly linked lists- doubly-linked lists- 

circular linked lists, Applications of Linear Data Structures. Textbook 1 : 
Chapter3:3.2.1, 3.2.2, 3 

8 hrs 

Module-4 

Non Linear Data Structures: Trees – Introduction , Terminologies, 
Representation of trees , Types of Trees, Application of trees , Binary Tree – 

Representation, Traversal techniques, Binary Search trees – Tree Construction, 
Expression trees. Application of Binary search tree. Textbook 1 : Chapter4:4 

8 hrs 

Module-5 

Graphs: Introduction , terminologies, Representation of graphs , Connected 
graph , graph traversal techniques, Application of graphs in data structures . 

Hashing- Hash Functions – Separate Chaining – Open Addressing – Rehashing 
– Extensible Hashing. 44 Textbook 1 : Chapter9: 9.1-9.3,9.5 , Chapter 5 

8 hrs 

Textbooks: 

1 Mark Allen Weiss, "Data Structures and Algorithm Analysis in C", 2nd Edition, Pearson 
Education, 2011 2 Fundamentals of Data structures , Ellis Horowitz, sartaj sahni,  

3 Alfred V. Aho, John E. Hopcroft and Jeffry D. Ullman, Data Structures & Algorithms, 
Pearson Education, New Delhi, 2006. 

 



   

 

 

 

 

 

 

 
 

 

 
 

 
 

 
 

 
 

 

Course outcomes: At the end of the course, the students will be able to 

CO1 Evaluate the performance and efficiency of different operations on arrays, stacks, 
queues, and circular queues.  

CO2 Understand the different types of linked list.  
CO3 Implement basic operations on trees.  

CO4 Demonstrate the representation and traversal techniques of graphs and their 
applications.  

CO5 Use the concepts of Hashing. 

CIE ASSESSMENT: 
Continuous Internal Evaluation (CIE):  

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 
Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three quizzes 

will be considered for 30 marks (B) 
Two Assignments for 10 marks each and the sum of both the assignments will be taken 

for 20 Marks (C) 
 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  
 

 

SEE ASSESSMENT: 
The question paper consists of two parts, A and B 
  
Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 

  
Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module. 

The SEE Theory marks of 100 will be scaled down to 50. 

The final score for the course in the ratio of 50:50 of CIE and SEE Marks 
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SEMESTER VI 

FUNDAMENTALS OF OPERATING SYSTEMS 

Course Code: MVJ22CG642 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40  hours 
Theory 

SEE Duration: 3 Hrs. 

 

Course Objectives: This course will enable the students to:  
1. Understanding the fundamental concepts of operating systems.  

2. Analyse the exchanging data between different process.  
3. Discuss the deadlock mechanism in operating systems.  

4. Recognize the importance of process and memory management. Outline the features 
of files and file management systems. 

Module-1 

The Basics: An overview: Introduction to operating systems, components of an 
operating systems, Evolution of operating system, architecture of operating 

system, Functions of operating system. Textbook 1: Chapter   1: 1.1-1.4 

8 hrs 

Module-2 

Operating system services, user and operating system interface, system calls 

and services, operating system structure, Process: Introduction, Process 
management, OS view of processes. Process states. Interrupts: Interrupts in 

operating systems, Interprocess communication, types of interprocess 
communications. Textbook 1: Chapter 2: 2.1- 2.8, Chapter 3: 3.1-3.6 

8 hrs 

Module-3 

Deadlocks: what is Deadlock, Deadlock Characteristics, resource management, 
conditions of deadlock – Handling Deadlocks, deadlock avoidance, Deadlock 

Detection, Deadlock Recovery. Textbook 1: Chapter 8: 8.3 to 8.8 

8 hrs 

Module-4 

Process scheduling: Concept of Process Scheduling, operation on Processes 

scheduling, Scheduling criteria. Memory Management: Memory organization in 
operating system, Memory Hierarchy, Memory Management Strategies. 

Contiguous Memory Allocation, Non-contiguous Memory Allocation. Textbook1: 
Chapter 3:3.3, Chapter 9: 9.1, 9.2 

8 hrs 

Module-5 

File and Database Systems: File concept, Access methods, Data Hierarchy, 
Directory Structure, File Protection, File System Structure. File access control. 

Textbook 1: Chapter 14:14.2- 14. 

8 hrs 

Textbooks: 
1 "Operating System Concepts" by Abraham Silberschatz, Peter B. Galvin, and Greg 

Gagne, 10 th ed. 
2 "Modern Operating Systems" by Andrew S. Tanenbaum and Herbert Bos,5 th ed.  

3"Operating Systems: Internals and Design Principles" by William Stallings,7 th ed. 
 

Course outcomes: At the end of the course, the students will be able to 



   

 

 

 

 

 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

1. understanding the fundamental concepts of operating systems.  

2. Analyse the exchanging data between different process.  
3. Discuss the deadlock mechanism in operating systems. 

 4. Recognize the importance of process and memory management.  Outline the 
features of files and file management system 

 

CIE ASSESSMENT: 
Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 

Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three quizzes 
will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be taken 
for 20 Marks (C) 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  

SEE ASSESSMENT: 
The question paper consists of two parts, A and B 
  
Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 

  
Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module. 

The SEE Theory marks of 100 will be scaled down to 50. 

The final score for the course in the ratio of 50:50 of CIE and SEE Marks 
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SEMESTER VI 

MOBILE APPLICATION DEVELOPMENT 

Course Code: MVJ22CG643 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40  hours 

Theory 

SEE Duration: 3 Hrs. 

 

Course Objectives: This course will enable the students to:  

1. Understand system requirements for mobile applications.  
2. Generate suitable design using specific mobile development frameworks. Implement 

the design using specific mobile development frameworks.  
3. Deploy the mobile applications in marketplace for distribution. 

                                                            Module-1  

Introduction: Introduction to mobile application - Market values for mobile 
applications System requirements for mobile application, Mobile application 

development architecture. Video link / Additional online information (related to 
module if any): https://www.tutorialspoint.com/android/ Online 

8 hrs 

                                                            Module-2  

Designing Applications using Android: Developing user interfaces -Layout -
Input Controls and Events- Menus - Dialogs, Notifications and Toasts 

Applications: Design a Simple Calculator App Video link / Additional online 
information (related to module if any): http://www.androidhive.info/ 

8 hrs 

                                                            Module-3  

Multimedia & Services: Lifecycle of a Service - Managing Services,GPS API 
Playing audio, video. Video link / Additional online information (related to 

module if any): https://nptel.ac.in/courses/106/106/106106147/ 

8 hrs 

                                                            Module-4  

Technology I,Android:Introduction Establishing the development environment 

Android architecture Activities and views Interacting with UI Persisting data 
using SQLite Packaging and deployment. Video link / Additional online 

information (related to module if any): 
http://developer.android.com/develop/index.htm 

8 hrs 

                                                           Module-5  

Technology II IOS: Introduction to Objective C IOS features UI implementation 
Touch frameworks Data persistence using Core Data and SQLite. 

8 hrs 

Textbooks: 
1.James Dovey and Ash Furrow ,”Beginning objective C”,Apress,20212 

2.Android in Practice”,Dream Tech,2012 Charlie Collins,Michael Galpin and 

MatthiasKappler 
 

Course outcomes: At the end of the course, the students will be able to 
CO1:Demonstrate knowledge on basics of mobile application 

CO2:Understand the framework of mobile application and design simple interfaces 
CO3:Create an application using multimedia components. 



   

 

 

 

 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

CO4:Develop and deploy application with server side connectivity 

CO5:Understand basic concepts of IOS 

CIE ASSESSMENT: 

Continuous Internal Evaluation (CIE):  

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 
Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three quizzes 

will be considered for 30 marks (B) 
Two Assignments for 10 marks each and the sum of both the assignments will be taken 

for 20 Marks (C) 
 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  
 

SEE ASSESSMENT: 

The theory exam consists of a written paper structured into two parts: 
Part A: Consist of 10 questions of 2 marks.It is designed to cover the entire syllabus 

comprehensively. 
Part B: The question paper will have 10 questions . Each question is valued at 16 

marks .Their will be 2 questions from each module with a maximum of 2 
subdivision.Student have to answer any 5 question  choosing one full question from 

each module .The SEE Theory marks of 100 will be scaled down to 50. 
The final score for the course in the ratio of 50:50 of CIE and SEE Marks 
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SEMESTER VI 

INTRODUCTION TO ARTIFICIAL INTELLIGECE 

Course Code: MVJ22CG644 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40  hours 

Theory 

SEE Duration: 3 Hrs. 

Course Objectives: This course will enable the students to:  

1. Identify the problems where AI is required and the different methods available.  
2. Compare and contrast different AI techniques available.  

3. Define and explain learning algorithms.  

4. Design different learning algorithms for improving the performance of AI systems.  
5. Implement projects using different AI learning techniques. 

Module-1 

What is artificial intelligence, Problems, Problem Spaces and search, Heuristic 
search technique. Textbook 1,2 

8 hrs 

Module-2 

Knowledge Representation Issues, Using Predicate Logic, Representing 

knowledge using Rules.  
Textbook 1 :Chapter 3,4 

8 hrs 

Module-3 

Symbolic Reasoning under Uncertainty, Statistical reasoning, Weak Slot and 

Filter Structures Textbook 1 : Chapter 5,6,7 
8 hrs 

Module-4 

Strong slot-and-filler structures, Game Playing. Application: Designing Smart 
Games. Textbook 1 : Chapter 8,9,10 

8 hrs 

Module-5 

Learning, Expert Systems. TextBook1: Ch 17 and 20 RBT: L1, L2 8 hrs 

Textbooks: 

1 E. Rich , K. Knight & S. B. Nair - Artificial Intelligence, 3/e, McGraw Hill.  
2 Stuart Russel, Peter Norvig, “Artificial Intelligence: A Modern Approach” , 2nd 

Edition, Pearson Education, 2003.  
3 Dan W. Patterson, Introduction to Artificial Intelligence and Expert Systems – 

Prentice Hal of India. 
 

Course outcomes: At the end of the course, the students will be able to 

CO1 Identify the AI based problems.  
CO2 Apply techniques to solve problems 

CO3 Define learning and explain various learning techniques.  
CO4 Discuss expert systems CO5 Implement projects using different AI learning 

techniques. 
 

CIE ASSESSMENT: 

Continuous Internal Evaluation (CIE):  



   

 

 

 

 

 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 

Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 
quizzes will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be 
taken for 20 Marks (C) 

 
Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  

SEE ASSESSMENT: 

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 
entire syllabus comprehensively. 
  

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module. 

The SEE Theory marks of 100 will be scaled down to 50. 

The final score for the course in the ratio of 50:50 of CIE and SEE Marks 
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SEMESTER VI 

PROJECT PHASE 1 

Course Code: MVJ22CGP65 CIE Marks: 100 

L: T:P:S 0:0:4:0     SEE Marks:  

Credits: 2 Total :100 

Hours:  48 hrs practical SEE Duration: 3 Hrs. 

    

 

Course Learning Objectives: Students will be able to 

1 To support independent learning 

2 To develop interactive, communication, organization, time management, and 
presentation skills. 

3 To impart flexibility and adaptability. 

4 To expand intellectual capacity, credibility, judgment, intuition. 

5 To train students to present the topic of project work in a seminar without any 

fear, face 

audience confidently, enhance communication skill, involve in group discussion to 
present and 

exchange ideas. 

 

Project Work Phase - I: Each student of the project batch shall involve in 

carrying out the project work 
jointly in constant consultation with internal guide, co-guide, and external guide 

and prepare the project 
report as per the norms avoiding plagiarism. 

 

 

Course outcomes: At the end ofthe course the student will be able to: 
CO1 Describe the project and be able to defend it. 

CO2 Learn to use modern tools and techniques. 
CO3 Develop skillsto work in a teamto achieve common goal. Develop skills of 

project 
management 

and finance. 
CO4 Develop skills of self-learning, evaluate their learning and take appropriate 

actions to improve 
it. 

CO5 Prepare them for life-long learning to face the challenges and support the 

technological 
changes to meet the societal needs. 

 

 



   

 

 

 

CIE Marks Breakup for Malor Project during VII Semester: 

 

Relevanceofthe 

Topic 
 

10 marks 

Report 20 Marks 

Evaluation by Guide 25 Marks 

Presentation 30 Marks 

Viva- Voce 15 Marks 

Total 100 marks 

 

 

 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

Scheme of Evaluation : 

 
Internal Marks: The Internal marks (50 marks) evaluation shall be based on 

Phase wise completion of the project work, Project report, Presentation and 
Demonstration of the actual/model/prototype of the project. 
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SEMESTER VI 

UI/UXLAB 

Course Code: MVJ22CGL66 CIE Marks: 50  

L: T:P:S 0:0:2:0     SEE Marks: 50 

Credits: 1 Total :100 

Hours:  24 HOURS PRACTICAL SEE Duration: 3 Hrs. 

    

 

Course Learning Objectives: Students will be able to 

1 Understand the importance of adhering to comprehensive UI style guides and 

explain their role in maintaining design consistency and usability.  

6 Apply the design thinking process to conceptualize and develop new products, 

focusing on user needs and iterative prototyping. 

7 Analyze the components of pattern libraries, including mood boards, fonts, and 
color schemes, to evaluate their impact on user experience and visual coherence 

8 Assess the effectiveness of flow diagrams and flow maps in project development, 
optimizing workflows for improved user interaction and navigation 

  

Sl.N
o 

EXPERIMENTS                                                                                                        
24 Hrs 

1 Designing a responsive layout for a societal application 

2 Exploring various UI interaction patterns 

3 Developing an interface with proper UI style guides 

4   Developing a wireflow diagram for the application using open-source software 

5 Exploring various open-source collaborative interface platforms 

6 Hands-on design thinking process for a new product 

7   Defining the look and feel of the new project 

8 Brainstorming features for the proposed product 

9 Creating a sample pattern library for the product (moodboard, fonts, colors based on 

UI principles) 

10 Conducting end-to-end user research – user research, creating personas, ideation 

process (user stories, scenarios), flow diagrams, flow mapping 

11  Sketching, designing with a popular tool, building a prototype, performing usability 

testing, and identifying improvements 



   

 

 

 

 

 

 
 

 
 

 
 

 
 

CourseOutcomes:Studentswillbeableto 

CO
1 

Understand the importance of adhering to comprehensive UI style guides and 
explain 

  

their role in maintaining design consistency and usability. 

CO

2 
Apply the design thinking process to conceptualize and develop new products, 

focusing 

  

on user needs and iterative prototyping. 

CO
3 

Analyze the components of pattern libraries, including mood boards, fonts, 
and color 

schemes, to evaluate their impact on user experience and visual coherence. 

CO

4 
Assess the effectiveness of flow diagrams and flow maps in project 

development, 

  

optimizing workflows for improved user interaction and navigation. 

CIE Assessment:  

CIE Laboratory (50 Marks) 
Weekly Evaluation 30 Marks 

Weekly evaluation will be conducted for every experiment. Marks of each evaluation 
includes Weekly Attendance + Experiment conduction along with Record / 

Observation + Weekly viva for all the experiments. The total of all these evaluated 
marks are added and the total marks will be scaled to 30 marks. (A) 

 

Two CIE for 20 Marks each and take the average for 20 Marks (B) 
Final CIE Marks will be calculated as (A+B) for 50 marks 

SEE Laboratory Examination (50 Marks) 
The laboratory SEE is also evaluated for 50 marks, distributed as follows: 

Experiment Conduction with Results: 40 marks 
Viva Voce: 10 marks  

Total 50 marks  
The final score for the course out of 100 is the SumTotal of SEE and CIE. 
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SEMESTER VI 

INDIAN KNOWLEDGE SYSTEMS 

(Theory) 
(Common to All UG Programs) 

 

Course Code: MVJ22IKK68 CIE Marks: 50  

L: T:P:S 0:0:1:0     SEE Marks: 50 

Credits: 1 Total :100 

Hours:  12 HOURS THEORY SEE Duration: 2 Hrs. 

CourseLearningObjectives: 

The students will be able to 

1 To facilitate the students with the concepts ofIndian traditional knowledge and 
tomake 

them understand the Importance of roots of knowledge system. 

2 Tomake the students understand the traditional knowledge and analyse it and 
apply it to 

their day-to-day life. 

 

Unit-I 4 hrs 

Introduction to Indian Knowledge Systems(IKS): Overview, Vedic Corpus, 
Philosophy, Character 

scope and importance, traditional knowledge vis-a-vis indigenous knowledge, 
traditional 

knowledge vs. western knowledge. 
 

 

Unit II 4 hrs 

Traditional Knowledge in Humanities and Sciences: Lingistics, Number and 

measurements- 
Mathematics, Chemistry, Physics, Art, Astronomy, Astrology, Crafts and Trade 

in India and 
 

Engineering and Technology. 
 

 

Unit III 4 hrs 

Traditional Knowledge in Professional domain: Town planning and 

architecture- Construction, 
Health, wellness and Psychology-Medicine, Agriculture, Governance and public 

administration, 
United Nations Sustainable development goals. 

 

 

Course Outcomes: After completing the course, the students will be able to  



   

 

 

 

 

CO1: Provide an overview of the concept of the Indian Knowledge System 
and its importance. 

CO2: Appreciate the need and importance of protecting traditional 

knowledge. 

CO3: Recognize the relevance of Traditional knowledge in different domains. 

CO4: Establish the significance of Indian Knowledge systems in the 

contemporary world. 

Reference Books 

1 

Introduction to Indian Knowledge System- concepts and applications, B Mahadevan, 

Vinayak Rajat Bhat, Nagendra Pavana R N, 2022, PHI Learning Private Ltd, ISBN-978-

93- 

91818-21-0 

Traditional Knowledge System in India, AmitJha, 2009, Atlantic Publishers and 

Distributors 

(P) Ltd., ISBN-13: 978-8126912230, 

2 

Knowledge Traditions and Practices of India, Kapil Kapoor, Avadesh Kumar Singh, Vol. 

1, 

2005, DK Print World (P) Ltd., ISBN 81-246-0334, 

Suggested Web Links: 

1. https://www.youtube.com/watch?v=LZP1StpYEPM 

2. http://nptel.ac.in/courses/121106003/ 

3. 
http://www.iitkgp.ac.in/department/KS;jsessionid=C5042785F727F6EB46CBF432D768

3B63 

(Centre of Excellence for Indian Knowledge System, IIT Kharagpur) 

4. https://www.wipo.int/pressroom/en/briefs/tk_ip.html 

5. https://unctad.org/system/files/official-document/ditcted10_en.pdf 

6. http://nbaindia.org/uploaded/docs/traditionalknowledge_190707.pdf 

 

7. https://unfoundation.org/what-we-do/issues/sustainable-development- 

goals/?gclid=EAIaIQobChMInp-Jtb_p8gIVTeN3Ch27LAmPEAAYASAAEgIm1vD_BwE 

 



   

 

 

 

 
 

 
 

 
 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 

CO1 2       3    

CO2      2     1 

CO3  2 2 2     2   

CO4       2  2   
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SEMESTER VII 

ROBOTIC PROCESS AUTOMATION DESIGN& DEVELOPMENT 

Course Code: MVJ22CG71 CIE Marks: 50  

L: T:P:S 3:0:2:0     SEE Marks: 50 

Credits: 4  Total :100 

Hours:  40 hours theory + 24 
hours practical 

SEE Duration: 3 Hrs. 

Course Objectives: This course will enable the students to:  

1. Understand fundamental concepts of automation using UiPath StudioX.  

2 Learn and Understand UI Automation activities. 

 3 Learn and Understand Mail Automation and Word Automation activities.  

4 Learn and Understand Excel Automation activities.  

5 Learn and Understand File Automation and Presentation Automation activities. 

Module-1 

Robotic Process Automation: Overview: Return on Investment (ROI), 
Automation Types, UiPath StudioX. Common Concepts: Notebook, Activity 
Inputs, Activity Outputs, Common Properties, Common Activities, Write 
Line: Message Box, Input Dialog. Modify Text., Text to Left/Right, Delay, if, 
Switch., Repeat Number Of Times. , Skip Current, Exit Loop, Get 
Username/Password, Get Orchestrator Asset, Save For Later, Wait for 
Download, Group.  

Chapter 1 , Chapter 3 

8 Hrs 

Module-2 

UI Automation: Sample Overview, Activities Reference, Use 
Application/Browser, Go To URL, Navigate Browser, Highlight, Take 
Screenshot, Check App State, Click, Type Into, Select Item, 
Check/Uncheck, Get Text, Get Attribute, Extract Table Data, Hover, 
Keyboard Shortcuts, Get Active Window, Maximize Window, Minimize 
Window, Hide Window, Restore Window, Move Window. App/Web Recorder.  

Chapter 4 

8 hrs 

Module-3 

Mail Automation: Sample Overview: Desktop Outlook Setup, File System 

Structure, Activities Reference: Use Desktop Outlook App, Use Gmail, For 
Each Email, Mark Email As Read/Unread, Forward Email, Save Email 

Attachments, Save Email, Send Email, Send Calendar Invite, Move Email, 
Reply to Email, Archive Email, Delete Email. Word Automation: Sample 

Overview: Word Setup, File System Structure, Activities Reference: Use 

8 hrs 



   

 

 

Word File..., Save Document As, Read Text, Set Bookmark Content, Replace 

Text in Document, Append Text, Insert DataTable in Document, Replace 
Picture,Add Picture, Save Document as PDF.  

Chapter 5 , Chapter 6 

Module-4 

Excel Automation: Sample Overview, Activities Reference, Use Excel File, 

Insert Sheet, Rename Sheet, Duplicate Sheet, Delete Sheet, For Each Excel 

Sheet, Insert Column, Text To Columns..,Delete Column, Insert Rows, 

Delete Rows, Find First/Last Data Row, For Each Excel Row, Write Cell, 

Create Pivot Table, Format as Table, Change Pivot Data Source, Refresh 

Pivot Table, Append Range, Copy Range, Sort Range, Clear 

Sheet/Range/Table, Auto Fill, Fill Range, Write Range, Read Cell Formula.., 

Read Cell Value, Format Cells, Export to CSV.., Save Excel File, Save Excel 

File As...,Save Excel File As PDF, VLookup, Filter, Run Spreadsheet Macro.  

Chapter 7 

8 hrs 

Module-5 

File Automation: Sample Overview. Activities Reference: Get Folder Info, 

Folder Exists, Create Folder, Delete Folder, Copy Folder., Move Folder, For 

Each File In Folder, Compress/Zip Files, Extract/Unzip Files, Get File Info, 

File Exists, Create File, Delete File, Copy File, Move File, Write Text File, 

Append Line.., Read Text File. Presentation Automation: Sample Overview, 

File System Structure., Activities Reference, Use PowerPoint Presentation, 

Copy Paste Slide, Delete Slide, Add New Slide, Replace Text in Presentation, 

Add Text to Slide., Add Data Table to Slide, Add Image/Video to Slide, Add 

File to Slide., Run Presentation Macro, Save PowerPoint File As., Save 

Presentation as PDF.  

Chapter 9, Chapter 10 

8 hrs 

Laboratory Experiments: 
1. Develop automation in UiPath StudioX to demonstrate the following activities: 

Write Line: Message Box, Input Dialog. Modify Text., Text to Left/Right and 
Delay. 

2. Develop automation in UiPath StudioX to demonstrate the following activities: 

if, Switch., Repeat Number Of Times. , Skip Current, Exit Loop 
3. Develop UI automation in UiPath StudioX to demonstrate the following 

activities: Use Application/Browser, Go To URL, Navigate Browser, Highlight 
and Take Screenshot 

4. Develop UI automation in UiPath StudioX to demonstrate the following 
activities: Check App State, Click, Type Into, Select Item, Check/Uncheck, 
Get Text, Get Attribute, Extract Table Data and Hover 

5. Develop UI automation in UiPath StudioX to demonstrate the following 
activities: Get Active Window, Maximize Window, Minimize Window, Hide 
Window, Restore Window and Move Window 

6. Develop Word automation in UiPath StudioX to demonstrate the following 
activities: Use Word File.., Save Document As, Read Text, Replace Text in 



   

 

 

Document, Append Text, Replace Picture, Add Picture, Save Document as 
PDF 

7. Develop Excel automation in UiPath StudioX to demonstrate the following 
activities: Use Excel File, Insert Sheet, Rename Sheet, Duplicate Sheet, 
Delete Sheet, For Each Excel Sheet, Insert Column, Text To Columns, 
Delete Column 

8. Develop Excel automation in UiPath StudioX to demonstrate the following 
activities: Insert Rows, Delete Rows, Find First/Last Data Row, For Each 
Excel Row, Write Cell, Create Pivot Table., Save Excel File As..., Save Excel 
File As PDF 

9. Develop File automation in UiPath StudioX to demonstrate the following 
activities: Get Folder Info, Folder Exists, , For Each File In Folder, 
Compress/Zip Files, Extract/Unzip Files, Get File Info, File Exists, Create 
File, Delete File, Copy File, Move File, Write Text File, Append Line.., Read 
Text File 

10. Develop Excel automation in UiPath StudioX to demonstrate the 
following activities: Refresh Pivot Table, Append Range, Copy Range, 
Sort Range, Clear Sheet/Range/Table, Auto Fill, Fill Range, Write 
Range, Read Cell Formula.., Read Cell Value, Format Cells, Export to 
CSV 

Textbooks: 
1.“Adeel Javed, Anum Sundrani, Nadia Malik, Sidney Madison, Prescott, Robotic 
Process Automation using UiPathStudioX:ACitizen Developer’s Guide to Hyper 
automation “Press Publishing, 2021 
2.Tom Taulli , The Robotic Process Automation Handbook : A Guide to Implementing 

RPA Systems, 2020, ISBN13 (electronic): 978-1-4842-5729-6, Publisher : Apress 
3.Alok Mani Tripathi, Learning Robotic Process Automation, Publisher: Packt 
Publishing Release Date: March 2018 ISBN: 9781788470940 
Reference Books :  
1.Frank Casale, Rebecca Dilla, Heidi Jaynes ,Lauren Livingston,“Introduction to 
Robotic Process Automation: a Primer”, Institute of Robotic Process Automation. 

2.Richard Murdoch, Robotic Process Automation: Guide To Building Software Robots, 
Automate Repetitive Tasks & Become An RPA Consultant. 

 

Course outcomes: At the end of the course, the student will be able to:  
● Demonstrate Common RPA concepts using UiPath StudioX.  

● Develop UI automation in UiPath StudioX.  
● Implement Mail automation and Word automation in UiPath StudioX.  

● Develop Excel automation in UiPath StudioX.  
● Implement File automation and Presentation automation in UiPath StudioX 

CIE ASSESSMENT: 

Theory for 50 Marks 
Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 

Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 
quizzes will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be 
taken for 20 Marks (C) 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  
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CO1 2 2       1 2  

CO2 3 2       2 2  

CO3 3 2 1      2   1 3 

CO4 2 2 2        3 

CO5 3 2 2     2  1 1 

 
 

 
 

 
 

 
 

 

Laboratory- 50 Marks 

 Weekly Evaluation 30 Marks 
Weekly evaluation will be conducted for every experiment. Marks of each evaluation 

includes Weekly Attendance + Experiment conduction along with Record / 
Observation + Weekly viva for all the experiments. The total of all these evaluated 

marks are added and the total marks will be scaled to 30 marks. (A) 
Two CIE for 20 Marks each and take the average for 20 Marks (B) 

 Final CIE Marks will be calculated as A+B for 50 marks 

For IPCC Final CIE Marks will be calculated as Average of CIE and Lab CIE 
for 50 marks. 

 

SEE ASSESSMENT: 

The question paper consists of two parts, A and B 
  

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 

 Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 

question from each module. 
  

The SEE Theory marks of 100 will be scaled down to 50 (A)  

SEE Laboratory Examination (50 Marks) 
The laboratory SEE is also evaluated for 50 marks, distributed as follows: 

Experiment Conduction with Results: 40 marks 
Viva Voce: 10 marks  

Total 50 marks (B) 

The score for the SEE is A+B of total 100 marks 
The final score for the course in the ratio of 50:50 of CIE and SEE Marks 



   

 

 

 

 
 

 

SEMESTER VII 

NATURAL LANGUAGE PROCESSING 

Course Code: MVJ22CG72 CIE Marks: 50  

L: T:P:S 3:0:2:0     SEE Marks: 50 

Credits: 4 Total :100 

Hours:  40 hours theory + 24 

hours practical 
 

SEE Duration: 3 Hrs. 

Course Objectives: This course will enable the students to:  
● Learn the importance of natural language processing  

● Understand the Applications of natural language processing 
● Study spelling, error detection and correction methods and parsing techniques 

in NLP 
● Illustrate the information retrieval models in natural language processing 

 

Module-1 

INTRODUCTION: What is Natural Language Processing? Origins of NLP, 

Language and 

Knowledge, The Challenges of NLP, Language and Grammar, Processing 

Indian 

Languages, NLP Applications. 

Language Modelling: Statistical Language Model - N-gram model (unigram, 

bigram), 

Paninion Framework, Karaka theory. 

Textbook 1: Ch. 1, Ch. 2. 

8 Hrs 

Module-2 

Word Level Analysis: Regular Expressions, Finite-State Automata, 
Morphological 

Parsing, Spelling Error Detection and Correction, Words and Word Classes, 

Part-of Speech 

Tagging. 

Syntactic Analysis: Context-Free Grammar, Constituency, Top-down and 
Bottom-up 

Parsing, CYK Parsing. 

Textbook 1: Ch. 3, Ch. 4. 

8 hrs 

Module-3 

Naive Bayes, Text Classification and Sentiment: Naive Bayes Classifiers, 
Training the 

8 hrs 



   

 

 

Naive Bayes Classifier, Worked Example, Optimizing for Sentiment Analysis, 
Naive 

Bayes for Other Text Classification Tasks, Naive Bayes as a Language Model. 

Textbook 1: Ch. 4. 

 

Module-4 

Information Retrieval: Design Features of Information Retrieval Systems, 

Information 

Retrieval Models - Classical, Non-classical, Alternative Models of Information 
Retrieval - 

Custer model, Fuzzy model, LSTM model, Major Issues in Information 
Retrieval. Lexical 

Resources: WordNet, Frame Net, Stemmers, Parts-of-Speech Tagger, 
Research Corpora. 

Textbook 1: Ch. 9, Ch. 12 

8 hrs 

Module-5 

Machine Translation: Language Divergences and Typology, Machine 

Translation using Encoder Decoder, Details of the Encoder-Decoder Model, 

Translating in Low-Resource Situations, MT Evaluation, Bias and Ethical 

Issues. 

Textbook 2: Ch. 13. 

8 hrs 

Laboratory Experiments:  24P 
 

1.Write a Python program for the following preprocessing of text in NLP: ● 
Tokenization ● Filtration ● Script Validation ● Stop Word Removal ● Stemming 

 
 

2.Demonstrate the N-gram modelling to analyze and establish the probability 
distribution across sentences and explore the utilization of unigrams, bigrams, and 

trigrams in diverse English sentences to illustrate the impact of varying n-gram 
orders on the calculated probabilities. 

 
 

3.Investigate the Minimum Edit Distance (MED) algorithm and its application in string 
comparison 

and the goal is to understand how the algorithm efficiently 

● Test the algorithm on strings with different type of variations (e.g., typos, 
substitutions, insertions, 

deletions) 
● Evaluate its adaptability to different types of input variations 

4.Write a program to implement top-down and bottom-up parser using appropriate 
context free 

grammar. 
5.Given the following short movie reviews, each labeled with a genre, either comedy 

or action: 
● fun, couple, love, love comedy 

● fast, furious, shoot action 



   

 

 

● couple, fly, fast, fun, fun comedy 

● furious, shoot, shoot, fun action 
● fly, fast, shoot, love action and A new document D: fast, couple, shoot, fly 

Compute the most likely 
class for D. Assume a Naive Bayes classifier and use add-1 smoothing for the 

likelihoods. 
6.Demonstrate the following using appropriate programming tool which illustrates the 

use of information retrieval in NLP: ● Study the various Corpus – Brown, Inaugural, 

Reuters, udhr with various methods like fields, raw, words, Sents, categories ● 
Create and use your own corpora (plaintext, categorical) ● Study Conditional 

frequency distributions ● Study of tagged corpora with methods like tagged Sents, 
tagged words ● Write a program to find the most frequent noun tags ● Map Words to 

Properties Using Python Dictionaries ● Study Rule based tagger, Unigram Tagger Find 
different words from a given plain text without any space by comparing this text with 

a given corpus of words. Also find the score of words. 
 

 
7.Write a Python program to find synonyms and antonyms of the word "active" using 

WordNet. 
 

8.Implement the machine translation application of NLP where it needs to train a 
machine translation 

model for a language with limited parallel corpora. Investigate and incorporate 

techniques to improve 
performance in low-resource scenarios. 

 
 

 
 

Textbooks: 
Daniel Jurafsky, James H. Martin―Speech and Language Processing: An Introduction 

to Natural 
Language Processing, Computational Linguistics and Speech, Pearson Publication, 

2014. 

C. Manning and H. Schutze, “Foundations of Statistical Natural Language Processing”, 
MIT Press 

Cambridge, MA:1999 
Steven Bird, Ewan Klein and Edward Loper, ―Natural Language Processing with 

Python, First 
Edition, OReilly Media, 2009. 

Reference Books: 
1. Akshay Kulkarni, Adarsha Shivananda, “Natural Language Processing Recipes - 

Unlocking Text Data with Machine Learning and Deep Learning using Python”, Apress, 
2019. 2. T V Geetha, “Understanding Natural Language Processing – Machine 

Learning and Deep Learning Perspectives”, Pearson, 2024. 
 

Course outcomes: At the end of the course, the students will be able to 



   

 

 

CO1 :Apply the fundamental concepts of NLP, including grammar-based and 

  
statistical-based language models.. 

CO2: Model morphological analysis using Finite State Transducers (FST) and 
parsing using context-free grammar and different parsing approaches. 

CO3 
Develop the Naïve Bayes classifier and sentiment analysis for NLP tasks such 

  

as text classification. 
CO4 

Apply concepts of information retrieval, lexical semantics, lexical dictionaries 
(WordNet), computational semantics, and distributional word similarity. 

CO5 
To compare the use of different statistical approaches for different types of NLP 

applications 
 

 
 

CIE ASSESSMENT: 

Theory for 50 Marks 
Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 

Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 
quizzes will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be 
taken for 20 Marks (C) 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  
Laboratory- 50 Marks 

 Weekly Evaluation 30 Marks 
Weekly evaluation will be conducted for every experiment. Marks of each evaluation 

includes Weekly Attendance + Experiment conduction along with Record / 
Observation + Weekly viva for all the experiments. The total of all these evaluated 

marks are added and the total marks will be scaled to 30 marks. (A) 
Two CIE for 20 Marks each and take the average for 20 Marks (B) 

 Final CIE Marks will be calculated as A+B for 50 marks 

For IPCC Final CIE Marks will be calculated as Average of CIE and Lab CIE for 50 
marks. 

SEE ASSESSMENT:THEORY – 100 MARKS  
The question paper consists of two parts, A and B 
  

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 
  

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module.  

The SEE Theory marks of 100 will be scaled down to 50 (A)  
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CO1 3 2 2 - - - - - - - - 

CO2 3 3 3 - - - - - - - - 

CO3 3 3 3 - - - - - - - - 

CO4 3 3 3 - - - - - - - - 

CO5 2 2 2 - - - - - - - - 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

SEE Laboratory Examination (50 Marks) 

The laboratory SEE is also evaluated for 50 marks, distributed as follows: 
Experiment Conduction with Results: 40 marks 

Viva Voce: 10 marks  
Total 50 marks (B) 

 
The score for the SEE is A+B of total 100 marks 

The final score for the course in the ratio of 50:50 of CIE and SEE Marks 



   

 

 

 

 

SEMESTER VII 

CRYPTOGRAPHY AND NETWORK SECURITY 

Course Code: MVJ22CG73 CIE Marks: 50  

L: T:P:S 4:0:0:0     SEE Marks: 50 

Credits: 4 Total :100 

Hours:  50 hours theory  SEE Duration: 3 Hrs. 

Course Objectives: This course will enable the students to:  

• Understanding basic principles of classical encryption and number 

theory. 

• Identifying the security properties of hash functions and MACs. 

• Identify and mitigate common threats to email and web security. 

• classifying the principles and practices of 
authentication, firewall design, and intrusion detection. 

• Executing principles of classical encryption and 
number theory to solve cryptographic problems. 

 

Module-1 

INTRODUCTION & NUMBER THEORY: Services, Mechanisms and attacks- 
Classical Encryption techniques (Symmetric cipher model, substitution 

techniques, transposition techniques. finite fields and number theory: 
Groups, Rings, Fields-Modulararithmetic-Euclid‟salgorithm-Finitefields-

PolynomialArithmetic–Prime numbers- Fermat’s and Euler's theorem- Testing 
for primality-The Chinese remainder theorem-Discrete algorithms. 

Applications: Developing cryptographic algorithms 

8Hrs 

Module-2 

BLOCKCIPHERS&PUBLICKEY CRYPTOGRAPHY: Data Encryption 

Standard-Block cipher principles- block cipher modes of operation-
Advanced Encryption Standard (AES)-Blowfish- RC5 algorithm. Public key 

cryptography: Principlesofpublickeycryptosystems-TheRSAalgorithm-
Keymanagement-DiffieHellmanKey exchange- Elliptic curve arithmetic-

Elliptic curve cryptography. 

8 hrs 

Module-3 

HASH FUNCTIONS ANDDIGITAL SIGNATURES: Authentication 

requirement– Authentication function – MAC – Hash function – 

Security of hash function and MAC –MD5 - SHA 

HMAC–CMAC-Digital signature and authentication protocols–DSS–EI Gamal– 

Schnorr. 

Applications :Cyberforensic 

8 hrs 

Module-4 

SECURITY PRACTICE& SYSTEMSECURITY: Authentication applications–

Kerberos–X.509 Authentication services - Internet Firewalls for Trusted 

System: Roles of Firewalls – Firewall related terminology-TypesofFirewalls-

8 hrs 



   

 

 

Firewalldesigns-SETforE-CommerceTransactions.Intruder–Intrusion detection 

system – Virus and related threats – Countermeasures. 

Applications: Antivirus/Malware detecting software 

Module-5 

E-MAIL,IP&WEBSECURITY:  E-mail Security: Security Services for E-mail-
attacks possible through E-mail- establishing keys privacy-

authenticationofthesource-MessageIntegrity-Non-repudiation-PrettyGood 

Privacy- S/MIME. IP Security: Overview of IPSec- IP and IPv6- Authentication 
Header-Internet Key Exchange (Phases of IKE, ISAKMP/IKE Encoding). Web 

Security: SSL/TLS Basic Protocol-computing the keys- client authentication- 
PKI as deployed by SSL-SET 

Applications :Email  and Banking applications 

8 hrs 

Textbooks: 

1.WilliamStallings, Cryptography and 

NetworkSecurity,6thEdition,PearsonEducation,March2013 

2.CharlieKaufman, 

RadiaPerlmanandMikeSpeciner,“NetworkSecurity”,PrenticeHallofIndia, 2002 

3.BehrouzA.Ferouzan,“Cryptography&NetworkSecurity”,TataMcGrawHill,2007 

4.ManYoungRhee,“Internet Security: Cryptographic 
Principles”, “ Algorithms and Protocols”, Wiley Publications, 
2003 

5.CharlesPfleeger,“SecurityinComputing”,4thEdition,PrenticeHallofIndia,2006 

6.UlysessBlack,“InternetSecurityProtocols”,PearsonEducationAsia,2000 

Reference Books : 

1. Cryptography and Network Security- Behrouz A Forouzan, Debdeep 

Mukhopadhyay, Mc-GrawHill, 3rd Edition, 2015  

2. Cryptography and Network Security- William Stallings, Pearson Education, 7th 

Edition  

3. Cyber Law simplified- Vivek Sood, Mc-GrawHill, 11th reprint , 2013 4. Cyber 

security and Cyber Laws, Alfred Basta, Nadine Basta, Mary brown, ravindra kumar, 

Cengage learning 

 

Course outcomes: At the end of the course, the students will be able to 

CO1 : Understand Classical Encryption Methods and Number Theory Concepts for 
 Cryptographic Problem-Solving  

CO2 :  Demonstrate the process of constructing secure cryptographic protocols using 

mathematical rigor, ensuring confidentiality, integrity, and authentication in secure 

communication systems. 

CO3: Analyze the structural integrity, cryptographic strength, and real-world 
applications of hash functions and message authentication codes (MD5, SHA, HMAC, 

CMAC) by evaluating their effectiveness in securing data transmission 
CO4 :Assess the effectiveness of PGP and S/MIME for secure email communication, 

focusing on authentication, encryption, and risk mitigation strategies for enterprise 
security.  



   

 

 

 

 
 

CO-PO MAPPING  

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 

CO1 3 1          

CO2 3 2  1        

CO3 2 3  2    1    

CO4   1 1  2      

CO5   1   1 1 1 2   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

CO5 : Implement quantum-resistant cryptographic techniques and post-quantum 

algorithms to future-proof security measures against evolving computational threats. 

CIE ASSESSMENT: 

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 

Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 
quizzes will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be 
taken for 20 Marks (C) 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  
 

SEE ASSESSMENT: 
The question paper consists of two parts, A and B 
  

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 
  

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module.  

The SEE Theory marks of 100 will be scaled down to 50. 

The final score for the course in the ratio of 50:50 of CIE and SEE Marks 



   

 

 

 

 
 

SEMESTER VII 

                                       VIRTUAL REALITYAND AUGMENTED REALITY 

 

Course Code: MVJ22CG741 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40 hours theory  SEE Duration:  3 Hrs. 

Module-1 

Introduction toAugmented-Virtual and 
MixedReality,Taxonomy,technologyandfeaturesofaugmented 
reality,differencebetweenAR,VRandMR,ChallengeswithAR,ARsystemsand 
functionality ,Augmented reality methods, visualization techniques for 
augmented reality. VR systems: VRasadiscipline, Basicfeature of VRsystems,  
Architecture of VRsystems .VRinput hardware: 
trackingsystems,motioncapturesystems,datagloves.VRoutputhardware:visu
aldisplays 

8 Hrs 

Module-2 

Computer Graphics and Geometric Modelling-The Virtual world space, 
positioning the virtual observer, th perspective projection, human vision, 

stereo perspective projection, Colour theory, Conversion From 2D to 3D 
 space curves,3Dboundaryrepresentation,

 Simple3Dmodelling,3Dclipping, Illumination 

Models Reflection models, shading algorithms, Geometrical 

Transformations: Introduction, Frames of reference Modelling 

transformations, Instances, Picking, Flying, Collision detection. 

8 hrs 

Module-3 

Input/Output Devices: Input (Tracker, Sensor, Digital Gloves, Movement 
Capture, Video based Input, 3D Menus & 3D Scanner), Output 
(Visual/Auditory/Haptic Devices) 
Generic VR system: Introduction, Virtual environment, Computer 

environment, VR technology, Model of interaction, VR Systems, Animating the 
Virtual Environment: Introduction, The dynamics of numbers, Linear and 

Nonlinear interpolation, the animation of objects, linear and non-linear 

translation, shape & object in between, free from deformation, particle 
system. 

Physical Simulation: Introduction, Objects falling in a gravitational field, 
Rotating wheels, Elastic collisions projectiles, simple pendulum, springs, Flight 

dynamics of an aircraft. 

8 hrs 

Module-4 

Augmented Reality (AR): Taxonomy , Technology and Features of 
Augmented Reality , ARVsVR Challenges with AR, AR systems and 
functionality  ,Augmented Reality Methods, Visualization Techniques for 
Augmented Reality, Enhancing interactivity in AR Environments ,Evaluating 
ARsystemsD 

8 hrs 



   

 

 

 

  

 

 

 

 

 

 

 

 

Module-5 

Development Tools and Frameworks Human factors: 
Introduction, theeye, theear, thesomaticsenses. 
Hardware:Introduction,sensorhardware,Head-
coupleddisplays,AcousticHardware-IntegratedVRsystems. Software: 
Introduction, Modelling virtual world, Physicals imulation, VRtoolkits 

8 hrs 

 

CIE ASSESSMENT: 

Continuous Internal Evaluation (CIE):  
Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 

Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 
quizzes will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be 

taken for 20 Marks (C) 
 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  
 

SEE ASSESSMENT: 
Semester End Examination (SEE): 

The question paper consists of two parts, A and B 
Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module. 

The SEE Theory marks of 100 will be scaled down to 50. 
The final score for the course in the ratio of 50:50 of CIE and SEE Marks 

 

Courseoutcomes: 

CO1 LearnthefundamentalComputerVision,ComputerGraphicsandHuman-
Computer interaction Techniques related to VR/AR 

CO2 Review the Geometric Modeling Techniques &Review the Virtual 

Environment 

CO3 Discuss and Examine VR/ARTechnologies 

CO4 Use of various types of Hardware and Software in Virtual Reality systems 

CO5 SimulateandApplyVirtual/AugmentedRealitytovarietiesofApplications 



   

 

 

 

 
 

Textbooks 

 

 

1 

[1].Coiffet,P.,Burdea,G.C.,(2003),“VirtualRealityTechnology,”Wiley-
IEEEPress,ISBN: 9780471360896 

2 [2].Schmalstieg,D.,Höllerer,T.,(2016),“AugmentedReality:Principles&Pr
actice,” Pearson,ISBN: 9789332578494 

3 [1].Norman,K.,Kirakowski,J.,(2018),“WileyHandbookofHumanComputer
Interaction,”Wiley- Blackwell, ISBN: 9781118976135 

4 2].LaViolaJr.,J.J.,Kruijff,E.,McMahan,R.P.,Bowman,D.A.,Poupyrev,I.,(2017),
“3DUser Interfaces: Theory and Practice,” Pearson, ISBN: 9780134034324 

5 [3].Fowler,A.,(2019),“BeginningiOSARGameDevelopment:DevelopingAugm
entedReality Apps with Unity and C#,” Apress, ISBN: 9781484246672 

6 [4].Hassanien,A.E.,Gupta,D.,Khanna,A.,Slowik,A.,(2022),“VirtualandAu

gmentedRealityfor Automobile Industry: Innovation Vision and 
Applications,” Springer, ISBN: 9783030941017 

Reference Books 

1. Gerard Jounghyun Kim, “Designing Virtual Systems: The Structured Approach”, 

2005. 

2. Doug A Bowman, Ernest Kuijff, Joseph J LaViola, Jr and Ivan Poupyrev, “3D User 

Interfaces, Theory and Practice”, Addison Wesley, USA, 2005. 

3. Oliver Bimber and Ramesh Raskar, “Spatial Augmented Reality: Meging Real and 

Virtual Worlds”, 2005. 
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11 ŚŚ 

SEMESTER VII 
MULTIMEDIA DATABASE SYSTEM 

Course Code: MVJ22CG742 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40 hours theory  SEE Duration: 3 Hrs. 

Course Objectives: This course will enable the students to:  

1.To learn the fundamentals database system.  
2.To  learn  the fundamentals of multimedia. 

3. To Learn about multidimensional data structures within database systems. 
4. To  learn  about text document databases. 

5. To  learn  about audio/video databases. 
 

 

Module-1 

BASICS OF DATABASE MANAGEMENT 

SYSTEMS :Databa1seManagementSystems-Relationa Model–
SQL,FunctionalDependencies-NormalForms–

MultivaluedDependencies,JoinDependencies – Examples - An introduction to 
Object-oriented Databases 

8hrs 

Module-2 

MULTIDIMENSIONALDATASTRUCTURES MultidimensionalDataStructures:k-
dTrees-PointQuadtrees-TheMX-Quadtree-R-Trees– comparison of 

DifferentData Structures 

8 hrs 

Module-3 

TEXT/DOCUMENTDATABASES Text/DocumentDatabases-PrecisionandRecall-

StopLists-WordStemsandFrequencyTables-Laten SemanticIndexing-TV-Trees-
OtherRetrievalTechniquesImageDatabases-RawImages-Compressed Image 

Representations - Similarity-Based Retrieval - Alternative Image DB 
Paradigms - Represent in ImageDBs with Relations- Representing Image DBs 

with R-Trees- Retrieving Images By Spatial Layout -Implementations. 

8 hrs 

Module-4 

TEXT/DOCUMENTDATABASES Text/DocumentDatabases-PrecisionandRecall-

StopLists-WordStemsandFrequencyTables-Laten SemanticIndexing-TV-Trees-
OtherRetrievalTechniquesImageDatabases-RawImages-Compressed Image 

Representations - Similarity-Based Retrieval - Alternative Image DB 
Paradigms - Represent in ImageDBswithRelations- Representing 

ImageDBswithR-Trees- Retrieving Images By Spatial Layout -
Implementations 

8 hrs 

Module-5 

AUDIOANDVIDEODATABASES Audio Databases - A General Model of Audio 
Data - Capturing Audio Content through Discrete Transformation - Indexing 

8 hrs 
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Audio Data. Video Databases - Organizing Content of a Single Video Querying 

Content of Video Libraries - Video Segmentation 

Textbooks: 

B.‘Prabhakaran’,“Multimediadatabasemanagementsystems”Departmentofcomputer  

science and engineering , IIT Madras. 
KingsleyC.Nwosu(Editor),B.Thuraisingham(Editor),P.BruceBerra(Editor) 

Principles of multimedia database systems |v.s.subramanian|elsevier 
 

CIE ASSESSMENT: 
Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 

Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 
quizzes will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be 

taken for 20 Marks (C) 
 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  
Semester End Examination (SEE): 

The question paper consists of two parts, A and B 
  

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 
  

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 

question from each module. 
. 



   

 

 

 

 
 

SEMESTER VII 

DEEP LEARNING  

Course Code: MVJ22CG743 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40 hours theory   
 

SEE Duration: 3 Hrs. 

Course Objectives: The students will be able to   
Learn feed forward deep networks  

Understand convolutional networks and sequence modelling   

Study probabilistic models and auto encoders  

Expose the students to various deep generative models  

Study the various applications of deep learning 

 

Module-1 

DEEP NETWORKS: Machine Learning Basics: Learning Algorithms – 

Supervised and 
Unsupervised learning – Feed forward Deep networks – regularization – 

Optimization for 

training Deep models.   

Video link :http://www.deeplearning.net 

RBT Level   

L1,L2 , L3 

8hrs 

Module-2 

CONVOLUTIONAL NETWORKS AND SEQUENCE MODELLING : Convolutional 
Networks – 

Convolution operation – Motivation Pooling – Basic Convolution function – 
Algorithms – 

Recurrent and recursive nets : Recurrent neural networks – Bidirectional RNN 
– Recursive 

Neural networks – Auto regressive networks – Long term dependencies – 
Temporal 

dependencies – Approximate search   

Video link :www.cs.toronto.edu/~fritz/absps/imagenet.pdf 

RBT Level   
L2 , L3 

8 hrs 

Module-3 

PROBABILISTIC MODELS AND AUTO ENCODERS : Structured Probabilistic 

models : 
Challenges of unstructured modelling – using graphs to describe model 

structure – Learning about dependencies – inference – Deep learning 
approach – Monte carlo models – Linear 

Factor models and Auto encoders 

Video link :https://www.youtube.com/watch?v=wPz3MPl5jvY 

8 hrs 



   

 

 

RBT Level   

L2,L3 , L4 

Module-4 

DEEP GENERATIVE MODELS : Restricted Boltzmann Machines – Deep Belief 
networks – 

Deep Boltzmann machine – Convolutional Boltzmann machine   

Video link :https://www.youtube.com/watch?v=W3_yaf3HvHU 

RBT Level   
L3,L4 , L6 

8 hrs 

Module-5 

APPLICATIONS: Speech, Audio and Music processing – Language modelling 

and Natural 
language processing – information retrieval – object recognition and computer 

vision – Multi 
modal and multi task learning   

Videolink: http://www.deeplearning.net 

RBT Level   

L4,L5 ,L6 

8 hrs 

Textbooks: 
1   Yoshua Bengio and Ian Goodfellow and Aaron Courville, & quot ;Deep Learning & 

quot;, MIT 
 Press, 2015   

 2   Li Deng, Dong Yu, &quot ;Deep Learning: Methods and Applications & quot;, now 
publishers, 

 2014 

Reference Books :  

1. "Deep Learning" by Ian Goodfellow, Yoshua Bengio, and Aaron Courville 
2. "Understanding Deep Learning" by Shai Ben-David and Shai Shalev-Shwartz 

Course outcomes: At the end of the course, the students will be able to 

CO1   Use feed forward deep networks   
CO2   Apply convolutional networks and sequence modelling for problem solving   

CO3   Use probabilistic models and auto encoders   

CO4   Use deep generative models for problem solving   

CO5   Apply the deep learning techniques 

CIE ASSESSMENT: 

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 

Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 
quizzes will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be 
taken for 20 Marks (C) 

 
Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  

 

SEE ASSESSMENT: 

The question paper consists of two parts, A and B 
  

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 
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entire syllabus comprehensively. 
  

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module. 

The SEE Theory marks of 100 will be scaled down to 50. 
 

The final score for the course in the ratio of 50:50 of CIE and SEE Marks 
 



   

 

 

 

 
 

SEMESTER VII 

                                         ANIMATION PRINCIPLES AND DESIGN 

Course Code: MVJ22CG744 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40 hours theory  SEE Duration: 3Hrs. 

Course Objectives: This course will enable the students to:  

• Identify the fundamental animation features and functions 

• Produce key drawings for animation 

• Create2D digital animation 

• Developvectorgraphicsand2Danimations, making use of various tools and 

animation techniques provided by Flash 

• Develop animation using action scrip to flash 

 

 
 

Module-1 

INTRODUCTION OFANIMATION: 

History of Animation: Stop Motion Photo Animation, 
Zoetrope,Thaumatrope,Celand Paper Animation, early Disney’s Cel Animation 
Processes. 
TypesofAnimation:CelAnimation ,StopMotion Animation, Computer 
Animation,2-DAnimation,3- D Animation. 4. 

SkillsforanAnimationArtist:VisualandcreativedevelopmentofanArtist,i
mportanceofobservation 
withminutedetails,efficiencytodrawgestures,facialexpressions,goodlisten
er,hardworkandpatience, creative and innovative. 

8hrs 

Module-2 

BASICPRINCIPLESOFANIMATION: 

Illusion ofLife, straight action and poseto pose Timing, Exaggeration, Drama 

and Psychological Effect, Fade in and Fade out, Squash and Stretch, 
Anticipation, staging, follow through and overlapping action, Arcs, Solid 

Drawing ,Appeal, slow in and slow out, Secondary Action 

8 hrs 

Module-3 

VARIOUSTERMS: 

AnimationDrawings/Cels,RoughDrawings,Cleanups,Colorreferencedrawings,La
yout,ModelSheet, Key Drawings and in Betweens, Master Background, 
Concept Piece, Character drawing , Story Board 

8 hrs 

Module-4 

Level Design: Introduction to the tools and concepts used to create levels 

for games and simulations. Incorporates level design, architecture theory, 
8 hrs 



   

 

 

concepts of critical path and flow, balancing, playtesting, and storytelling. 

Includes utilization of toolsets from industry titles 

Module-5 

Introduction to 2D Game Art :Introduce industry software tools used in 
the creation of2Dgameand simulation art. Includes the concepts, commands 

and interfaces of industry standard raster and vector graphics. Learn to edit 
and manipulate existing art. 
Introductionto3DGameModeling:Introduce 
industrysoftwaretoolsusedincreating3Dmodels for 
gamesandsimulations.Includestheconcepts,commands,andinterfacesofthetool
.Includestechniques for building, texturing, and lighting a game level for real-
time processing. 

8 hrs 

Textbooks: 

1.The Complete Animation Course by Chris Patmore. 

Publisher: Baron’s Educational Series, New York. 

 

2.Animation Unleashed by Ellen Bessen. 

Publisher: Michael Wiese Productions, 2008, U.S.A. 

 

3.The Animator’s Survival Kit by Richard Williams. 

Publisher: Farrar, Straus & Giroux, U.S.A. 

 

4.Anatomy of the Artist by Thompson & Thompson. 

 

5.The Encyclopedia of Animation Techniques by Richard Taylor. 

Publisher: 1996, India. 

Reference Books : 

Character Animation Fundamentals – Steve Roberts 

The Art of 3D Computer Animation and Effects – Isaac V. Kerlow 

 

  

Course Outcomes (CO): 
• CO1: Identify the fundamental animation features and functions. 

• CO2: Produce key drawings for animation. 

• CO3: Create 2D digital animation. 
• CO4: Develop vector graphics and 2D animations using various tools and 

animation techniques provided by Flash. 
• CO5: Develop animation using ActionScript in Flash. 

 

CIE ASSESSMENT: 

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 
Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 

quizzes will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be 
taken for 20 Marks (C) 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  
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SEE ASSESSMENT: 

 

The question paper consists of two parts, A and B 
  

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 
  

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 

question from each module. 

The SEE Theory marks of 100 will be scaled down to 50. 

 
The final score for the course in the ratio of 50:50 of CIE and SEE Marks 



   

 

 

 

 
 

 
 

SEMESTER VII 

INTRODUCTION TO DBMS 

Course Code: MVJ22CG751 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40 hours theory  SEE Duration: 2 Hrs. 

Course Objectives: This course will enable the students to:  

∙ To learn the fundamentals of data models.  

∙ To conceptualize and depict a database system using ER diagram.  

∙ To make a study of SQL and relational database design.  

∙ To understand the internal storage structures using different file and indexing 

techniques which will help in physical DB design.  

∙ To know the fundamental concepts of transaction processing- concurrency control 

techniques and recovery procedure. 

Module-1 

INTRODUCTIONAND CONCEPTUALMODELING: Introduction to File and 
Database systems- Database system structure – Data Models – Introduction 

to Network and Hierarchical Models – ER model – Relational Model – 
Relational Algebra. 

 

Module-2 

RELATIONAL MODEL: SQL – Data definition- Queries in SQL- Updates- Views 

– Integrity and Security – Relational Database design – Functional 
dependencies and Normalization for Relational Databases (up to BCNF). 

8 hrs 

Module-3 

NON-RELATIONAL MODEL: Introduction to NOSQL Systems ,The CAP 

Theorem, Document-Based NOSQL Systems and MongoDB, NOSQL Key-Value 
Stores, Column-Based or Wide Column NOSQL Systems, NOSQL Graph 

Databases 

8 hrs 

Module-4 

DATA STORAGE AND QUERY PROCESSING: Record storage and Primary file 

organization- Secondary storage Devices- Operations on Files Heap File- 

Sorted Files- Hashing Techniques – Index Structure for files –Different types 
of Indexes- B-Tree - B+ Tree – Query Processing. 

8 hrs 

Module-5 

TRANSACTION MANAGEMENT: Transaction management -Transaction 
Processing – Introduction- Need for Concurrency control- Desirable properties 

of Transaction- Schedule and Recoverability- Serializability and Schedules – 

Concurrency Control – Types of Locks- Two Phases locking- Deadlock- Time 
stamp-based concurrency control – Recovery Techniques – Concepts- 

Immediate Update- Deferred Update - Shadow Paging 

8 hrs 

Textbooks: 
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1 Abraham Silberschatz, Henry F. Korth and S. Sudarshan- “Database System 

Concepts”, Seventh Edition, McGraw-Hill, 2022 
REFERENCE BOOKS: 1. Fundamentals of Database Systems, Elmasri Navathe 

Pearson Education. 2. An Introduction to Database systems, C.J. Date, A.Kannan, 
S.Swami Nadhan, Pearson, Eight Edition for UNIT III. 

 

Course outcomes: At the end of the course, the students will be able to 
CO1 To learn the fundamentals of data models 

CO2 To conceptualize and depict a database system using ER diagram.  
CO3 To make a study of SQL and relational database design.  

CO4 To understand the internal storage structures using different file and indexing 
techniques which will help in physical DB design.  

CO5 To know the fundamental concepts of transaction processing- concurrency 
control techniques and recovery procedure 

CIE ASSESSMENT: 

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 
Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 

quizzes will be considered for 30 marks (B) 
Two Assignments for 10 marks each and the sum of both the assignments will be 

taken for 20 Marks (C) 
 

Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  
 

SEE ASSESSMENT: 

 
The question paper consists of two parts, A and B 
  

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 
  

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module. 

The SEE Theory marks of 100 will be scaled down to 50. 
 

The final score for the course in the ratio of 50:50 of CIE and SEE Marks 



   

 

 

 

 
 

SEMESTER VII 

INTRODUCTION TO ALGORITHMS 

Course Code: MVJ22CG752 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40 hours theory SEE Duration: 3 Hrs. 

Course Objectives: This course will enable the students to:  

1. Learn the basics Algorithms  
2. Learn to write algorithms and its performance.  

3. Learn the different functions of algorithms.  
4. Understand the concept of recurrence algorithms  

5. Understand probabilistic analysis.. 

Module-1 

Module 1: The Role of Algorithms in Computing: Algorithms, kinds of 

problems are solved by algorithms, Algorithms as a technology, Efficiency, 
Data structures, Technique, Hard problems  

Textbook 1: Chapter 1 

8 Hrs 

Module-2 

Module 2: Getting Started Insertion sort, Analyzing algorithms, Analysis of 

insertion sort, Worst-case and average-case analysis, Designing algorithms  
Textbook 1:Chapter 2,3 

8 hrs 

Module-3 

Module 3: Growth of Functions Growth of Functions, Asymptotic notation, 
Comparison of functions, Standard notations and common functions, 

Functional iteration  
Textbook 1: Chapter 4,5,6 

8 hrs 

Module-4 

Module 4: Recurrences The substitution method, The recursion-tree method, 
The master method, Proof of the master theorem, The proof for exact powers  

Textbook 1 Chapter 7,8,9 

8 hrs 

Module-5 

Module 5: Probabilistic Analysis and Randomized Algorithms The hiring 

problem, Indicator random variables, Randomized algorithms, Probabilistic 
analysis and further uses of indicator random variables Textbook 1: Chapter 

10,11 

8 hrs 

Textbooks: 

1 Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronal L. 
Rivest, Clifford Stein, 3rd Edition, PHI.  

2 Introduction to the Design and Analysis of Algorithms, Anany Levitin:, 2rd Edition, 
2009. Pearson.  

3 Design and Analysis of Algorithms, S. Sridhar, Oxford (Higher Education).  

4 Introduction to the Design and Analysis of Algorithms, Anany Levitin:, 2rd Edition, 
2009. Pearson. Links: https://archive.nptel.a 
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Reference Books : 

 
Algorithms" by Robert Sedgewick and Kevin Wayne 

Course outcomes: At the end of the course, the students will be able to 

CO1 Explain the basic algorithm and its characteristics  
CO2 Understanding of sorting algorithm  

CO3 Analysis of algorithm and performance  
CO4 Illustrate Recurrence algorithms  

CO5 Probablilistic Analysis and randomized algorithms. 

CIE ASSESSMENT: 

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 
Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 

quizzes will be considered for 30 marks (B) 

Two Assignments for 10 marks each and the sum of both the assignments will be 
taken for 20 Marks (C) 

 
Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  

 

SEE ASSESSMENT: 

Semester End Examination (SEE): 
The question paper consists of two parts, A and B 
  

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 
  

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module. 

The SEE Theory marks of 100 will be scaled down to 50. 
 

The final score for the course in the ratio of 50:50 of CIE and SEE Marks 

 



   

 

 

 

 
 

                                           SEMESTER VII 

                                   COMPUTER GRAPHICS 

Course Code: MVJ22CG753 CIE Marks: 50 

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40 hours theory 

 

SEE Duration: 2 Hrs. 

Course Objectives: This course will enable the students to:  

• Understand concepts of Computer Graphics along with its applications. 

• Explore mathematics for 2D and 3D graphics along with OpenGL APIs. 

• Use computer graphics in animation and GUI design. 

• Demonstrate geometric transformations and viewing on both 2D and 3D 

objects. 

• Infer the representation of curves, surfaces, color, and illumination models. 

 

Module-1 

Computer Graphics: Application of Computer Graphics. 

OpenGL: Introduction to OpenGL, coordinate reference frames, specifying 

two-dimensional world coordinate reference frames in OpenGL, OpenGL 

point functions, OpenGL line functions, point attributes, line attributes, 

curve attributes, OpenGL fill area functions, OpenGL Vertex arrays, Line 

drawing algorithm- Bresenham’s. 

Textbook2:Chapter-1[1.1] 

Textbook1:Chapter-3[3.5],4[4.1-4.5,4.8,4.9],5[5.1] 

8 Hrs  

Module-2 

2D and 3D graphics with OpenGL: 2D Geometric Transformations: 

Basic 2D Geometric Transformations, matrix representations, 

homogeneous coordinates, OpenGL raster transformations, Transformation 

between 2D coordinate systems, OpenGL geometric transformation 

functions. 

3D Geometric Transformations:3D Translation, rotation, 
scaling, OpenGL geometric transformations 

functions. 

8 hrs 

Module-3 

Interactive Input Methods and Graphical User Interfaces: Graphical 

Input Data , Logical Classification of Input Devices, Input Functions for 

Graphical Data, OpenGL Interactive Input- Device Functions, OpenGL Menu 

Functions, Designing a Graphical User Interface. 

Computer Animation: Design of Animation Sequences, Traditional 

Animation Techniques ,General Computer- Animation Functions, 

8 hrs 



   

 

 

Computer-Animation Languages, Character Animation, Periodic Motions, 

OpenGL Animation Procedures. 

Textbook1:Chapter-18[18.1-18.4,18.7,18.8],11[11.2-11.5,11.8-11.10] 

 

Module-4  

Clipping: 

Clipping window, normalization and viewport transformations, clipping 

algorithms, 2D point clipping, 2D line clipping algorithms: Cohen–

Sutherland line clipping. 

Color Models: 

Properties of light, color models, RGB and CMY color models. 

Illumination Models: 

Light sources, basic illumination models – ambient light, diffuse reflection, 

specular reflection, and Phong model. 

Textbook 1: Chapter 7 [7.2, 7.3, 7.5–7.7], Chapter 15 [15.1, 15.3], Chapter 

17 [17.1, 17.2, 17.4, 17.6] 

 

8 hrs 

Module-5  
 Input & interaction, Curves and Computer Animation: 

Input and Interaction: Input devices, clients and servers, Display Lists, 

Display Lists and Modeling, Programming Event Driven Input, Menus Picking, 
Building Interactive Models, Animating Interactive programs, Design of 

Interactive programs, Logic operations .Curved surfaces, quadric surfaces, 
OpenGL Quadric-Surface and Cubic-Surface Functions, Bezier Spline Curves, 

Bezier surfaces, OpenGL curve functions. Corresponding openGL functions. 
Text-1:Chapter :8-3 to 8-6 (Excluding 8-5),8-9,8-10,8-11,3-8,8-18,13-11,3-

2,13-3,13- 4,13-10 
Text-2:Chapter 3: 3-1 to 3.11: Input& interaction 

 

8 hrs 

Textbooks: 
1.DonaldHearn&PaulineBaker:ComputerGraphicswithOpenGLVersion,3rd/4th 

Edition, Pearson Education,2011 
2..EdwardAngel:InteractiveComputerGraphics-

ATopDownapproachwithOpenGL,5th edition. Pearson Education, 2008 
3.JamesDFoley,AndriesVanDam,StevenKFeiner,JohnFHugesComputergraphicswi

thOpenG L: pearson education 
 

4.Xiang,Plastock:ComputerGraphics,sham‟soutlineseries,2ndedition, TMG. 
5.KelvinSung,PeterShirley,stevenBaer:InteractiveComputerGraphics,conceptsan

d applications, Cengage Learning 
6.MMRaikar&ShreedharaKSComputerGraphicsusingOpenGL, Cengage 

publication 
Reference Books  



   

 

 

 

 
CO-PO MAPPING 

 

CO/

PO 

PO
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PO

2 

 

PO
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PO
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PO

5 

PO
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PO

7 

PO

8 

PO

9 

PO

10 

PO

11 

CO1   1 - - - - - 1 - 2 

CO2   2 2 1 - - - - - 2 

CO3   3 1 3 - 1 1 1 - 1 

CO4   2 2 1 - 2 - - - - 

CO5   2 3 3 - 1 2 1 2 - 

Computer Graphics: Principles and Practice" by Foley, van Dam, Feiner, and 

Hughes, and "Computer Graphics" by Zhigang Xiang and Roy Plastock 
(Schaum's Outline).   

Course outcome 

CO1: Understand and implement coordinate reference frames in OpenGL. 
CO2: Implement basic 2D geometric transformations using matrix representations 

and homogeneous coordinates. 
CO3: Design and develop user-friendly graphical user interfaces. 

CO4: Understand and use different color models and properties of lighting in 
graphics. 

CO5: Apply basic illumination models to create realistic lighting in graphics. 
 

CIE ASSESSMENT: 

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 
Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three 

quizzes will be considered for 30 marks (B) 
Two Assignments for 10 marks each and the sum of both the assignments will be 

taken for 20 Marks (C) 
Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  

SEE ASSESSMENT: 
The question paper consists of two parts, A and B 
  

Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 
  

Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 
question from each module.  

The SEE Theory marks of 100 will be scaled down to 50. 
The final score for the course in the ratio of 50:50 of CIE and SEE Marks 



   

 

 

 

 
 

SEMESTER VII 

CYBERSECURITY 

Course Code: MVJ22CG754 CIE Marks: 50  

L: T:P:S 3:0:0:0     SEE Marks: 50 

Credits: 3   Total :100 

Hours:  40 SEE Duration: 3 Hrs. 

 

Course Objectives: This course will enable the students to:  
1. Understanding of cybercrime, its definition, types, and global perspectives, as 

well as the legal frameworks and regulations in India and around the world, to 
prepare them to address cybercrime challenges effectively. 

2. Understand the methods and tactics used by cybercriminals to plan and 
execute cyber offenses, including social engineering, cyber stalking, and 

botnet attacks, to enable students to develop effective strategies for 
prevention and mitigation. 

3. Analyze various tools and methods used by cybercriminals to perpetrate 

cybercrimes, including proxy servers, anonymizers, malware, and other 

malicious techniques, to enable students to detect, prevent, and respond 

to cyber threats effectively. 

4. Analyze the techniques and methods used by cybercriminals to carry out 

phishing attacks and identity theft, and to provide students with the 
knowledge and skills to develop effective countermeasures and prevention 

strategies. 
5. Understand the principles and practices of cyber forensics ,including the 

collection, analysis ,and preservation of digital evidence, to enable them to 
conduct effective digital investigations and prosecutions. 

 

Module-1 

Introduction to Cybercrime: 

Cybercrime :Definition and Origins of the Word, Cybercrime and 

Information Security, Who are Cybercriminals? Classifications of 
Cybercrimes, An Indian Perspective, Hacking and Indian Laws., Global 

Perspectives 

Textbook:1Chapter1(1.1to1.5,1.7-1.9) 

8 Hrs 

Module-2 

Cyber Offenses: 

How Criminals Plan Them: Introduction ,How criminals plan the attacks, 

Social Engineering, Cyber Stalking, Cybercafe & cybercrimes. 

Botnets:Thefuelforcybercrime,AttackVector.Textbook:1Chapter2(2.1to2.7) 

8 hrs 

Module-3 

Tools and Methods used in Cybercrime: 

Introduction, Proxy Servers, Anonymizers, Phishing, Password 

8 hrs 



   

 

 

Cracking ,KeyLoggers and 

Spywares,VirusandWorms,TrozenHorsesandBackdoors,Steganography,DoS
andDDOSAttacks,Attackson Wireless networks. 

Textbook:1Chapter4(4.1to4.9,4.12) 

Module-4 

Phishing and Identity Theft :Introduction, methods of phishing, phishing, 

phishing techniques, spear phishing ,types of phishing scams, phishing 
toolkits and spyphishing , countermeasures, IdentityTheft 

Textbook:1Chapter5(5.1.to5.3) 

8 hrs 

Module-5 

UnderstandingComputerForensics:Introduction,HistoricalBackground of 
Cyberforensics, Digital forensics Science ,Need for Computer 

forensics ,CyberForensics and Digital Evidence, DigitalForensic Life cycle, 
Chain of Custody Concepts, network forensics. 

Textbook:1Chapter7(7.1.to7.5,7.7to7.9) 

8 hrs 

Textbooks: 

1.Sunit Belapure and Nina Godbole, “Cyber Security: Understanding Cyber Crimes, 

Computer Forensics AndLegalPerspectives”,WileyIndiaPvtLtd,ISBN:978-81-265-

21791,2011,FirstEdition(Reprinted 2018) 

Reference Books : 

"Cyber Security: Understanding Cyber Crimes, Computer Forensics And Legal 

Perspectives" by Sunit Belapure and Nina Godbole, and "Cryptography and Network 

Security Principles and Practice" by William Stallings 

Course outcomes: At the end of the course, the students will be able to 

CO1: Comprehensive understanding of cybercrime and its related legal frameworks, 

enabling students to effectively identify, analyze, and respond to cybercrime challenges 
in India and globally. 

CO2: Analyze and anticipate cybercriminal tactics, and design effective strategies to 
prevent and mitigate cyber offenses, including social engineering, cyberstalking, and 

botnet attacks. 
CO3: Identify, detect, and counter various cybercrime tools and methods, including 

proxy servers, anonymizers, and malware, to effectively prevent and respond to cyber 
threats. 

CO4: Recognize and resist phishing attacks, and design effective countermeasures to 
prevent identity theft and protect sensitive information from cybercriminals. 

CO5: Analyze and preserve digital evidence, and apply cyber forensic principles and 
practices to conduct thorough digital investigations and support successful 

prosecutions 
 

CIE ASSESSMENT: 

Three CIE Will be conducted for 50 marks each and average of three will be taken (A) 
Three Quizzes will be conducted along with CIE for 10 Marks Each. Sum of three quizzes 

will be considered for 30 marks (B) 
Two Assignments for 10 marks each and the sum of both the assignments will be taken 
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CO1 3 1 - - - - - 1 - 2 - 

CO2 3 2 2 1 - - - - - 2 - 

CO3 2 3 1 3 - 1 1 1 - 1 - 

CO4 3 2 2 1 - 2 - - - - 2 

CO5 2 2 3 3 - 1 2 1 2 - 1 

 

for 20 Marks (C) 

 
Final CIE Marks will be calculated as (A+B+C)/3 for 50 marks  

 

SEE ASSESSMENT: 
 

The question paper consists of two parts, A and B 
  
Part A: consists of 10 questions of 2 marks each. It is designed to cover the 

entire syllabus comprehensively. 

  
Part B: The question paper will have 10 questions. Each question is set for 

16 marks. There will be 2 questions from each module, with a maximum of 2 

subdivisions. Students have to answer any 5 questions choosing one full 

question from each module.  
The SEE Theory marks of 100 will be scaled down to 50. 

 
The final score for the course in the ratio of 50:50 of CIE and SEE Marks 

 


