
             Semester- II 

ADVANCES IN OPERATING SYSTEMS 
Course Code MSCS201 CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 3 
 

Course Learning objectives: 

 Analyze the characteristics of operating systems for multiprocessor and multicomputer architectures. 

 Understand and address the challenges related to designing operating systems. 

 Explore the latest trends in developing mobile operating systems. 

 Evaluate the implications of these trends on performance and user experience. 
 

Module-1 
Multiprocessor Operating Systems: System Architectures- Structures of OS – OS design issues – Process 
synchronization – Process Scheduling and Allocation- Memory Management. 

Teaching- Learning Process Chalk and talk/PPT 

Module-2 
Distributed Operating Systems: System Architectures- Design issues – Communication models – clock 
synchronization – mutual exclusion – election algorithms- Distributed Deadlock detection. 

Teaching- Learning Process Chalk and talk/PPT 

Module-3 
Distributed scheduling - Distributed shared memory - Distributed File system – Multimedia file systems - File 
placement – Caching. 

Teaching- Learning Process Chalk and talk/PPT 

Module-4 
Database Operating Systems: Requirements of Database OS – Transaction process model – Synchronization 
primitives - Concurrency control algorithms. 

Teaching- Learning Process Chalk and talk/PPT 

Module-5 
Mobile Operating Systems: ARM and Intel architectures - Power Management - Mobile OS Architectures - 
Underlying OS - Kernel structure and native level programming - Runtime issues- Approaches to power 
management. 
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Teaching- Learning Process Chalk and talk/PPT 

Assessment Details (both CIE and SEE)  
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum passing 
mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of SEE.  A 
student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ course if the 
student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE 
(Semester End Examination) taken together. 
Continuous Internal Evaluation: 
1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marksor oneSkill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome defined for 
the course. 
 
Semester-End Examination: 
1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from each 

module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  

. 

Suggested Learning Resources: 
Books 

1. M Singhal and NG Shivaratri , Advanced Concepts in Operating Systems, Tata McGraw Hill Inc, 
2001 
 

Reference Book 
1. A S Tanenbaum, Distributed Operating Systems, Pearson Education Asia, 2001 
2. Source Wikipedia, Mobile Operating Systems, General Books LLC, 2010 

 

Skill Development Activities Suggested  
 Thestudentswiththehelpofthecourseteachercantakeuprelevanttechnical–activitieswhichwillenhancetheir skill. 

The prepared report shall be evaluated for CIE marks. 
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Course outcome (Course Skill Set) 
 

At the end of the course the student will be able to : 
 

Sl.No. Description BloomsLevel 

CO1 Analyze the characteristics of operating systems for multiprocessor and 
multicomputer architectures. 

L2 

CO2 Understand and address the challenges related to designing operating systems and 
their implications. 

L3 

CO3 Explore the latest trends in developing mobile operating systems and evaluate their 
impact on performance. 

L4 

 

Program Outcome of this course : 
Sl. 
No. 

Description POs 

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, 
and computer science and business systems to the solution of complex engineering and societal 
problems. 

PO1 

2 Problem analysis: Identify, formulate, review research literature, and analyze complex engineering 
and business problems reaching substantiated conclusions using first principles of mathematics, 
natural sciences, and engineering sciences. 

PO2 

3 Design/development of solutions: Design solutions for complex engineering problems and design 
system components or processes that meet the specified needs with appropriate consideration for 
the public health and safety, and the cultural, societal, and environmental considerations. 

PO3 

4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of the 
information to provide valid conclusions. 

PO4 

5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 
engineering and IT tools including prediction and modeling to complex engineering activities with 
an understanding of the limitations 

PO5 

6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent 
responsibilities relevant to the professional engineering and business practices. 

PO6 

7 Environment and sustainability: Understand the impact of the professional engineering solutions in 
business societal and environmental contexts, and demonstrate the knowledge of, and need for 
sustainable development. 

PO7 

8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of 
the engineering and business practices. 

PO8 

9 Individual and team work: Function effectively as an individual, and as a member or leader in 
diverse teams, and in multidisciplinary settings. 

PO9 

10 Communication: Communicate effectively on complex engineering activities with the engineering 
community and with society at large, such as, being able to comprehend and write effective reports 
and design documentation, make effective presentations, and give and receive clear instructions. 

PO10 

11 Project management and finance: Demonstrate knowledge and understanding of the engineering, 
business and management principles and apply these to one’s own work, as a member and leader in 
a team, to manage projects and in multidisciplinary environments. 

PO11 

12 Life-long learning: Recognize the need for, and have the  preparation and ability to engage 
In independent and life-long learning in the broadest context of technological change. 

PO12 
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Mapping of COS and POs: 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
CO1 x  x          
CO2 x x  x x  x      
CO3 x  x x         
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DEEP LEARNING 
Course Code MSDS202 CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:2:0 SEE Marks 50 
Total Hours of Pedagogy 50 Total Marks 100 
Credits 04 Exam Hours 03 

Course objectives: 
 

 Figure out the context of neural networks and deep learning 
 Know how to use a neural network 
 Explore the data needs of deep learning 
 Have a working knowledge of neural networks and deep learning 
 Explore the parameters for neural networks 

MODULE-1 
Machine Learning Basics: Learning Algorithms, Capacity, Overfitting and Underfitting, Hyperparameters and 
Validation Sets, Estimator, Bias and Variance, Maximum Likelihood Estimation, Bayesian Statistics, Supervised 
Learning Algorithms, Unsupervised Learning Algorithms, Stochastic Gradient Decent, building a Machine Learning 
Algorithm, Challenges Motivating Deep Learning. 
Teaching- 
Learning 
Process 

Chalk and board /PPT  

MODULE-2 
Deep Feedforward Networks: Gradient-Based Learning, Hidden Units, Architecture Design, BackPropagation. 
Regularization: Parameter Norm Penalties, Norm Penalties as Constrained Optimization, Regularization and 
Under-Constrained Problems, Dataset Augmentation, Noise Robustness, SemiSupervised Learning, Multi-Task 
Learning, Early Stopping, Parameter Tying and Parameter Sharing, Sparse Representations, Bagging, Dropout. 

Teaching- 
Learning 
Process 

Chalk and board /PPT  

MODULE-3 
Optimization for Training Deep Models: How Learning Differs from Pure Optimization, Challenges in Neural 
Network Optimization, Basic Algorithms. Parameter Initialization Strategies, Algorithms with Adaptive Learning 
Rates. Convolutional 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, Random or Unsupervised Features. 

Teaching- 
Learning 
Process 

Chalk and board /PPT  

MODULE-4 
Sequence Modelling: Recurrent and Recursive Nets: Unfolding Computational Graphs, Recurrent Neural Networks, 
Bidirectional RNNs, Encoder-Decoder Sequence-to-Sequence Architectures, Deep Recurrent Networks, Recursive 
Neural Networks. Long short-term memory 
 
 
Teaching- 
Learning 
Process 

Chalk and board /PPT  
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Practical Methodology: Performance Metrics, Default Baseline Models, Determining Whether to Gather More 
Data, Selecting Hyperparameters, Debugging Strategies, Example: Multi-Digit Number Recognition. Applications: 
Vision, NLP, Speech. 

Teaching- 
Learning 
Process 

Chalk and board /PPT  

 

 
PRACTICAL COMPONENT OF IPCC (May cover all / major modules) 

Sl.NO Experiments 
1 Build Machine Learning model to solve real world regression problems. 

2 Build machine learning model to real world binary classification problems. 

3 
Build simple model to understand over fitting and under fitting conditions. 

4 
Build simple convolution network to identify hard written character recognition. 

5 
Analyze performance metrics of the machine learning model. 

MODULE 5 
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Assessment Details (both CIE and SEE) 
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 

passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of 

SEE. A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 

course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal 

Evaluation) and SEE (Semester End Examination) taken together 

 
CIE for the theory component of IPCC 1. Two Tests each of 25 Marks 2. Two assignments each of 10 Marks/One Skill Development Activity of 20 marks 3. Total Marks of two tests and two assignments/one Skill Development Activity added will be CIE for 70 marks, 

marks scored will be proportionally scaled down to 30 marks. 

 
CIE for the practical component of IPCC 

 On completion of every experiment/program in the laboratory, the students shall be evaluated and marks shall be 
awarded on the same day. The 20 marks are for conducting the experiment and preparation of the laboratory record, 
the other 05 marks shall be for the test conducted at the end of the semester. 

 The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation of the 
laboratory report. Each experiment report can be evaluated for 10 marks. Marks of all experiments’ write-ups are 
added and scaled down to 15 marks. 

 The laboratory test at the end /after completion of all the experiments shall be conducted for 50 marks and scaled 
down to 05 marks. 

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory component of IPCC for 20 
marks. 
. 
SEE for IPCC 
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the course 
(duration 03 hours) 1. The question paper will be set for 100 marks and marks scored will be scaled down proportionately to 50 

marks. 2. The question paper will have ten questions. Each question is set for 20 marks. 3. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 
sub-questions), should have a mix of topics under that module. 4. The students have to answer 5 full questions, selecting one full question from each module. 

 
The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will have a CIE 

component only. Questions mentioned in the SEE paper shall include questions from the practical component). 

● The minimum marks to be secured in CIE to appear for SEE shall be the 15 (50% of maximum marks-30) in the 
theory component and 10 (50% of maximum marks -20) in the practical component. The laboratory component 
of the IPCC shall be for CIE only. However, in SEE, the questions from the laboratory component shall be 
included. The maximum of 04/05 questions to be set from the practical component of IPCC, the total marks of all 
questions should not be more than 20 marks. 
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Suggested Learning Resources: 
Text Books: 1. Deep Learning Lan Good fellow and YoshuaBengio MIT Press https://www.deeplearn ingbook.org/ 2016. 
Reference Books: 2. Neural Networks:Asystematic Introduction Raúl Rojas 1996. 3. Pattern Recognition and machine Learning Chirstopher Bishop 2007. 

Web links and Video Lectures (e-Resources): 
● https://www.simplilearn.com/tutorials/deep-learning-tutorial 
● https://www.kaggle.com/learn/intro-to-deep-learning 
● https://www.javatpoint.com/deep-learning 

Skill Development Activities Suggested 
The students with the help of the course teacher can take up relevant technical –activities which will enhance their skill. The 
prepared report shall be evaluated for CIE marks. 

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

 Sl. No. Description Blooms Level  

 CO1 Identify the deep learning algorithms which are more appropriate for various types of 
learning tasks in various domains. 

L1  

 CO2 Implement deep learning algorithms and solve real-world problems.(can be attained 
through assignment and CIE) 

L4  

 CO3 Execute performance metrics of Deep Learning Techniques. (can be attained through 
assignment and CIE) 

L4  
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Program Outcome of this course 
 Sl. No. Description POs  
 1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and computer science and business systems to the solution of complex 
engineering and societal problems. 

Po1  

 2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering and business problems reaching substantiated conclusions using first 
principles of mathematics, natural sciences, and engineering sciences. 

PO2  

 3 Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and 
environmental considerations. 

PO3  

 4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and 
synthesis of the information to provide valid conclusions. 

PO4  

 5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations 

PO5  

 6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent 
responsibilities relevant to the professional engineering and business practices. 

PO6  

 7 Environment and sustainability: Understand the impact of the professional engineering 
solutions in business societal and environmental contexts, and demonstrate the knowledge 
of, and need for sustainable development. 

PO7  

 8 Ethics: Apply ethical principles and commit to  professional ethics and 
responsibilities and norms of the engineering and business practices. 

PO8  

 9 Individual and team work: Function effectively as an individual, and as a member or leader 
in diverse teams, and in multidisciplinary settings. 

PO9  

 10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and 
write effective reports and design documentation, make effective presentations, and give 
and receive clear instructions. 

PO10  

 11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering, business and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments. 

PO11  

 12 Life-long learning: Recognize the need for, and have the preparation and ability to engage 
in independent and life-long learning in the broadest context of technological 
change. 

PO12  

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

CO1 x  x          
CO2 x x           

CO3 x  x          
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ADVANCED DATABASE MANAGEMENT AND NOSQL 
Course Code MSDS203 CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:1 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 

Course Learning objectives: 
 Explore the different types of database system architectures. 
 Able to implement advanced object oriented database queries using Structured Query 

Language. 
 Discuss the advanced querying with information retrieval. 

Module-1 
Review of Relational Data Model and Relational Database Constraints: Relational model concepts; 
Relational model constraints and relational database schemas; Update operations, anomalies, dealing with 
constraint violations, Types and violations. Object and Object- Relational Databases: Overview of Object 
Database Concepts, Object Database Extensions to SQL, The ODMG Object Model and the Object 
Definition Language ODL, Object Database Conceptual Design, The Object Query Language OQL, 
Overview of the C++, Language Binding in the ODMG Standard. 

Teaching- 
Learning Process 

Chalk and talk/PPT 

Module-2 
Disk Storage, Basic File Structures, Hashing, and Modern Storage Architectures: Introduction, Secondary 
Storage Devices, Buffering of Blocks, Placing File Records on Disk Operations on Files, Files of Unordered 
Records (Heap Files) , Files of Ordered Records (Sorted Files), Hashing Techniques, Other Primary File 
Organizations, Parallelizing Disk Access Using RAID Technology, Modern Storage Architectures. 
Distributed Database Concepts: Distributed Database Concepts, Data Fragmentation, Replication, and 
Allocation Techniques for Distributed Database Design, Overview of Concurrency Control and Recovery in 
Distributed Databases, Overview of Transaction Management in Distributed Databases,Query Processing 
and Optimization in Distributed Databases, Types of Distributed Database Systems , Distributed Database 
Architectures, Distributed Catalog Management. 

Teaching- 
Learning 
Process 

Chalk and talk/PPT 

Module-3 
NOSQL Databases and Big Data Storage Systems: 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 Databasesand Neo4j. Big Data Technologies Based on 
MapReduce and Hadoop: What Is Big Data? Introduction to MapReduce and Hadoop, Hadoop Distributed 
File System (HDFS), MapReduce: Additional Details Hadoop v2 alias YARN, General Discussion 
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Teaching- 
Learning Process 

Chalk and talk/PPT 

 
 Module-4 
 Enhanced Data Models: Introduction to Active, Temporal, Spatial, Multimedia, and Deductive Databases: 

Active Database Concepts and Triggers, Temporal Database Concepts, Spatial Database Concepts, Multimedia 
Database Concepts, Introduction to Deductive Databases. Introduction to Information Retrieval and Web 
Search: Information Retrieval (IR) Concepts, Retrieval Models, Types of Queries in IR Systems, Text 
Preprocessing, Inverted Indexing, Evaluation Measures of Search Relevance, Web Search and Analysis. 
Trends in Information Retrieval 

 Teaching- 
Learning 
Process 

Chalk and talk/PPT 

 Module-5 
 Data Mining Concepts: Overview of Data Mining Technology, Association Rules, Classification, Clustering, 

Approaches to Other Data Mining Problems, Applications of Data Mining, Commercial Data Mining Tools 
Overview of Data Warehousing and OLAP: Introduction, Definitions, and Terminology, Characteristics of 
Data Warehouses, Data Modeling for Data Warehouses, Building a Data Warehouse, Typical Functionality of 
a Data Warehouse, Data Warehouse versus Views, Difficulties of Implementing Data Warehouses 

 Teaching- 
Learning Process 

Chalk and talk/PPT 

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of 
SEE.  A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal 
Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation: 

1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marksor oneSkill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome defined 
for the course. 

Semester-End Examination: 

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from each 

module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  
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Suggested Learning Resources: 
Text Books: 1. Fundamentals of Database Systems, Elmasri and Navathe, Pearson Education, 2013. 2. Database Management Systems, Raghu Ramakrishnan and Johannes Gehrke, McGraw- Hill 

3rd Edition, 2013. 

Reference Books: 
 

1. Database System Concepts, Abraham Silberschatz, Henry F. Korth, S. Sudarshan 
McGraw Hill, 6th Edition, 2010. 

Web links and Video Lectures (e-Resources): 

 https://www.tutorialspoint.com/dbms/index.htm 
 https://www.javatpoint.com/dbms-tutorial 
 https://www.youtube.com/watch?v=hKljaVcCMgg&list=PLLANTs44t4TVFZ6i8fIu0wOBv3FVUMc8 9 (Video 

Lectures) 

Skill Development Activities Suggested 
The students with the help of the course teacher can take up relevant technical – 
activities which will enhance their skill. 

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

 Sl. No. Description Blooms Level 
 CO1 Select  the  appropriate  high  performance  database like parallel  and 

distributed database 
L2 

 CO2 Infer and represent the real world data using object oriented database L2 
 CO3 Interpret rule set in the database to implement data warehousing of mining L3 
 CO4 Identify and resolve physical database design and implementation issues. L2 
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Program Outcome of this course 
 Sl. No. Description POs 
 1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and computer science and business systems to the solution of complex 
engineering and societal problems. 

Po1 

 2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering and business problems reaching substantiated conclusions using first 
principles of mathematics, natural sciences, and engineering sciences. 

PO2 

 3 Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and 
environmental considerations. 

PO3 

 4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and 
synthesis of the information to provide valid conclusions. 

PO4 

 5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations 

PO5 

 6 The engineer and society: Apply reasoning informed by the contextual knowledge to 
assess societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering and business practices. 

PO6 

 7 Environment and sustainability: Understand the impact of the professional engineering 
solutions in business societal and environmental contexts, and demonstrate the knowledge 
of, and need for sustainable development. 

PO7 

 8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 
norms of the engineering and business practices. 

PO8 

 9 Individual and team work: Function effectively as an individual, and as a member or 
leader in diverse teams, and in multidisciplinary settings. 

PO9 

 10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and 
write effective reports and design documentation, make effective presentations, and give 
and receive clear instructions. 

PO10 

 11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering, business and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments. 

PO11 

 12 Life-long learning: Recognize the need for, and have the preparation and ability to engage 
in independent and life-long learning in the broadest context of technological change. 

PO12 

 
 
 
Mapping of COS and POs 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1 
0 

PO1 
1 

PO1 
2 

CO1  x         x  
CO2   x  x       x 
CO3    x x        
CO4  x x          
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MINI PROJECT WITH SEMINAR 
Course Code MSDS206 CIE Marks 50 
Number of contact Hours/Week 0:3:0 SEE Marks 50 
Credits 03 Exam Hours/Batch 03 
Course objectives: 

 To support independent learning and innovative attitude. 
 To guide to select and utilize adequate information from varied resources upholding ethics. 
 To guide to organize the work in the appropriate manner and present information (acknowledgi

ng the sources) clearly. 
 To develop interactive, communication, organization, time management, and presentation ski

lls. 
 To impart flexibility and adaptability. 
 To inspire independent and team working. 
 To expand intellectual capacity, credibility, judgement, intuition. 
 To adhere to punctuality, setting and meeting deadlines. 
 To instil responsibilities to oneself and others. 
 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. 

 
Mini-Project: 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 of the course the student will be able to: 
 Present the mini-project and be able to defend it. 
 Make links across different areas of knowledge and to generate, develop and evaluate idea

s and information so as to apply these skills to the project task. 
 Habituated to critical thinking and use problem solving skills. 
 Communicate effectively and to present ideas clearly and coherently in both the written and

 oral forms. 
 Work in a team to achieve common goal. 
  Learn on their own, reflect on their learning and take appropriate actions to improve it. 

CIE procedure for Mini - Project: 
The CIE marks awarded for Mini - Project, shall be based on the evaluation of Mini - Project Report, Project 
Presentation skill and Question and Answer session in the ratio 50:25:25.The marks awarded for Mini - Project 
report shall be the same for all the batch mates. 
 
Semester End Examination 
SEE marks for the mini-project shall be awarded based on the evaluation of Mini-Project Report, Presentation 
skill and Question and Answer session in the ratio 50:25:25 by the examiners appointed by the University. 
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DATABASE MANAGEMENT AND NoSQL LABORATORY 

Course Code MSDSL207 CIE Marks 50 
Teaching Hours/Week (L:P: SDA) 0:2:0 SEE Marks 50 
Credits 02 Exam Hours 03 
Course objectives: 

 Create NoSQL queries for the small experiments. 
 Create database objects that include tables, constraints, indexes, and sequences. 

Sl.NO Experiments 
1 Create the following tables with properly specifying Primary keys, Foreign keys and solve the following queries. 

BRANCH (Branchid, Branchname, HOD) 
STUDENT (USN, Name, Address, Branchid, sem) 
BOOK (Bookid, Bookname, Authorid, Publisher, Branchid) 
AUTHOR (Authorid, Authorname, Country, age) 
BORROW (USN, Bookid, Borrowed_Date) 
Execute the following Queries: 
i. List the details of Students who are all studying in 2nd sem MCA. 
ii. List the students who are not borrowed any books. 
iii. Display the USN, Student name, Branch_name, Book_name, Author_name, Books_Borrowed_Date of 2nd 
sem MCA Students who borrowed books. 
iv. Display the number of books written by each Author. 

v. Display the student details who borrowed more than two books. 
vi. Display the student details who borrowed books of more than one Author. 
vii.Display the Book names in descending order of their names. 
viii.List the details of students who borrowed the books which are all published by the same publisher. 

2 Consider the following schema: STUDENT (USN, name, date_of_birth, branch, mark1, mark2, mark3, total, 
GPA) Execute the following queries: i. Update the column total by adding the columns mark1, mark2, mark3. ii. 
Find the GPA score of all the students. iii. Find the students who born on a particular year of birth from the 
date_of_birth column. iv. List the students who are studying in a particular branch of study. v. Find the maximum 
GPA score of the student branch-wise. vi. Find the students whose name starts with the alphabet “S”. vii. Find 
the students whose name ends with the alphabets “AR”. viii. Delete the student details whose USN is given as 
1001 

3 Design an ER-diagram for the following scenario, Convert the same into a relational model and then solve the 
following queries. Consider a Cricket Tournament “ABC CUP” organized by an organization. In the tournament 
there are many teams are contesting each having a Teamid,Team_Name, City, a coach. Each team is uniquely 
identified by using Teamid. A team can have many Players and a captain. Each player is uniquely identified by 
Playerid, having a Name, and multiple phone numbers,age. A player represents only one team. There are many 
Stadiums to conduct matches. Each stadium is identified using Stadiumid, having a stadium_name,Address ( 
involves city,area_name,pincode). A team can play many matches. Each match played between the two teams in 
the scheduled date and time in the predefined Stadium. Each match is identified uniquely by using Matchid. Each 
match won by any of the one team that also wants to record in the database. For each match man_of_the match 
award given to a player. 
Execute the following Queries: 

i. Display the youngest player (in terms of age) Name, Team name, age in which he belongs of the 
tournament. 

ii. List the details of the stadium where the maximum number of matches were played. 
iii. List the details of the player who is not a captain but got the man_of _match award at least in two 

matches. 
iv. Display the Team details who won the maximum matches. 
v. Display the team name where all its won matches played in the same stadium. 
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4 A country wants to conduct an election for the parliament. A country having many constituencies. Each 
constituency is identified uniquely by Constituency_id, having the Name, belongs to a state,Number_of_voters. 
A constituency can have many voters. Each voter is uniquely identified by using Voter_id, having the Name, age, 

 

 address (involves Houseno,city,state,pincode). Each voter belongs to only one constituency. There are many 
candidates contesting in the election. Each candidates are uniquely identified by using candidate_id, having 
Name, phone_no, age, state. A candidate belongs to only one party.Thereare many parties. Each party is uniquely 
identified by using Party_id, having Party_Name,Party_symbol. A candidate can contest from many 
constituencies under a same party. A party can have many candidates contesting from different constituencies. 
No constituency having the candidates from the same party. A constituency can have many contesting candidates 
belongs to different parties. Each voter votes only one candidate of his/her constituencty. 
Queries: 

i. List the details of the candidates who are contesting from more than one constituencies which are 
belongs to different states. 

ii. Display the state name having maximum number of constituencies. 
iii. Create a stored procedure to insert the tuple into the voter table by checking the voter age. If voter’s age 

is at least 18 years old, then insert the tuple into the voter else display the “Not an eligible voter 
msg”. 

iv. Create a stored procedure to display the number_of_voters in the specified constituency. Where the 
constituency name is passed as an argument to the stored procedure. 

v. Create a TRIGGER to UPDATE the count of “ Number_of_voters” of the respective constituency in 
“CONSTITUENCY” table , AFTER inserting a tuple into the “VOTERS” table. 

5 Design an ER-diagram for the following scenario, Convert the same into a relational model, normalize Relations 
into a suitable Normal form and then solve the following queries. A country can have many Tourist places . Each 
Tourist place is identified by using tourist_place_id, having a name, belongs to a state, Number of kilometers 
away from the 02.03.2021 updated 52/ 104 capital city of that state,history. There are many Tourists visits tourist 
places every year. Each tourist is identified uniquely by using Tourist_id, having a Name, age, Country and 
multiple emailids. A tourist visits many Tourist places, it is also required to record the visted_date in the 
database. A tourist can visit a Tourist place many times at different dates. A Tourist place can be visited by many 
tourists either in the same date or at different dates. 
Queries: 

i. List the state name which is having maximum number of tourist places. 
ii. List details of Tourist place where maximum number of tourists visited. 
iii. List the details of tourists visited all tourist places of the state “KARNATAKA”. 
iv. Display the details of the tourists visited at least one tourist place of the state, but visited all states tourist 

places. 
v. Display the details of the tourist place visited by the tourists of all country. 

 Demonstration Experiments ( For CIE ) if any 
6 Consider the following database of student enrollment in courses and books adopted for each course. 

STUDENT (regno#: string, name: string, major: string, bdate: date) 
COURSE (course#: int, cname: string, dept: String) 
TEXT (book_ISBN#: int, book_title: string, publisher: string, author: string) 
ENROLL (regno#: string, course#: int, sem: int, marks: int) 
BOOK_ADOPTION (course#: int, sem: int, book_ISBN: int) 

 Create the above tables by properly specifying the primary keys and the foreign keys 
 Enter at least 7 to 10 records to each table. 

Execute SQL queries for the following requirements: 
1) List out the student details, and their course details. The records should be ordered in a semester wise manner. 
2) List out the student details under a particular department whose name is ordered in a semester wise 
3) List out all the book details under a particular course 
4) Find out the Courses in which number of students studying will be more than 2. 
5) Find out the Publisher who has published more than 2 books. 
6) Find out the authors who have written book for I semester, computer science course. 
7) List out the student details whose total number of months starting from their date of birth is more than 225 
8) Find out the course name to which maximum number of students have joined 
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Course outcomes (Course Skill Set): 
At the end of the course the student will be able to: 

 Create database objects. 
 Design entity-relationship diagrams to solve given database applications. 
 Implement a database schema for a given problem. 
 Formulate SQL queries in Oracle for the given problem. 
 Apply normalization techniques to improve the database design for the given problem. 
 Build database and verify for its appropriate normalization for any given problem 

Assessment Details (both CIE and SEE) 
 
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. 
The minimum passing mark for the CIE is 50% of the maximum marks. A student shall be deemed to have 
satisfied the academic requirements and earned the credits allotted to each course. The student has to secure 
not less than 40%of maximum marks in the semester-end examination(SEE). In total of CIE and SEE student 
has to secure 50% maximum marks of the course. 

 
Continuous Internal Evaluation (CIE): 

CIE marks for the practical course is 50 Marks. 

The split-up of CIE marks for record/ journal and test are in the ratio 60:40. 

 Each experiment to be evaluated for conduction with observation sheet and record write- up. Rubrics for 
the evaluation of the journal/write-up for hardware/software experiments designed by the faculty who is 
handling the laboratory session and is made known to students at the beginning of the practical session. 

 Record should contain all the specified experiments in the syllabus and each experiment write-up will 
be evaluated for 10 marks. 

 Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks). 

 Weightage to be given for neatness and submission of record/write-up on time. 

 Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8th week of the 
semester and the second test shall be conducted after the 14th week of the semester. 

 In each test, test write-up, conduction of experiment, acceptable result, and procedural knowledge 
will carry a weightage of 60% and the rest 40% for viva-voce. 

 The suitable rubrics can be designed to evaluate each student’s performance and learning ability. 

 The average of 02 tests is scaled down to 20 marks (40% of the maximum marks). 

The Sum of scaled-down marks scored in the report write-up/journal and average marks of two tests is the total 
CIE marks scored by the student. 
 

Semester End Evaluation (SEE): 
SEE marks for the practical course is 50 Marks. 
SEE shall be conducted jointly by the two examiners of the same institute, examiners are 
appointed by the University. 

All laboratory experiments are to be included for practical examination. 
(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer 
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script to be strictly adhered to by the examiners. OR based on the course requirement evaluation 
rubrics shall be decided jointly by examiners. 

Students can pick one question (experiment) from the questions lot prepared by the internal 
/external examiners jointly. 

Evaluation of test write-up/ conduction procedure and result/viva will be conducted jointly by 
examiners. 

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure and 
result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated for 100 
marks and scored marks shall be scaled down to 50 marks (however, based on course type, rubrics 
shall be decided by the examiners) 

Change of experiment is allowed only once and 10% Marks allotted to the procedure part to be 
made zero. 
The duration of SEE is 03 hours 
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DATA VISUALIZATION 

Course Code MSDS214A CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50 
Total Hours of Pedagogy 40  Total Marks 100 
Credits 03 Exam Hours 03 

Course objectives: 4. Develop skills to both design and review visualizations. 5. Recognize the elements that go into visualising design. 6. Recognize how the type of visualisation is impacted by the type of data. 
MODULE-1 

What Is Visualization?, History of Visualization, Relationship between Visualization and Other Fields, The 
Visualization Process, Types of Data, Structure within and between Records, Data Preprocessing, Perception in 
Visualization, Metrics, The Visualization Process in Detail, Semiology of Graphical Symbols, The Eight 
Visual Variables, Taxonomies. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT  

MODULE-2 
Visualization Techniques for Spatial Data, Visualization Techniques for Geospatial Data, Visualization Techniques 
for Multivariate Data. 

Teaching- 
Learning 
Process 

Chalk and Talk/ PPT  

MODULE-3 
Visualization Techniques for Time-Oriented Data, Visualization Techniques for Trees, Graphs, and Networks, 
Text and Document Visualization. 

Teaching- 
Learning 
Process 

Chalk and Talk/  

MODULE-4 
Interaction Concepts: Interaction Operators, Interaction Operands and Spaces, A Unified Framework, Interaction 
Techniques: Screen Space, Object Space (3D Surfaces), Data Space (Multivariate Data Values), Attribute Space 
(Properties of Graphical Entities), Data Structure Space (Components of Data Organization), Visualization 
Structure Space (Components of the Data Visualization), Animating Transformations, Designing Effective 
Visualizations: Steps in Designing Visualizations, Problems in Designing Effective Visualizations. 

Teaching- 
Learning Process 

Chalk and Talk/ PPT 
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MODULE-5 

Comparing and Evaluating Visualization Techniques, Visualization Systems, Research Directions in Visualization 

Teaching- 
Learning 
Process 

Chalk and Talk/ PPT  

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of 
SEE.  A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal 
Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation: 

1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marksor oneSkill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome 
defined for the course. 

Semester-End Examination: 

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from each 

module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  
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Suggested Learning Resources: 

Books 
 

● Interactive Data Visualization: Foundations, Techniques, and Applications, Matthew O. Ward, Georges 
Grinstein, Daniel Keim, CRC Press 2015 

The Visual Display of Quantitative Information Edward Tufte Graphics Press 2001 

Web links and Video Lectures (e-Resources): 1. https://www.classcentral.com/course/datavisualization-2737 2. https://www.shiksha.com/it-software/data-visualization-chp 3. https://www.youtube.com/watch?v=7kPqESo1vRw 

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning Queries: 1. (Why should we use scientific visualizations in teaching Earth Science?) 2. (Recognize and interpret various mapping representations of Earth’s common features.) 3. (Describe how water on earth cycles in different forms and in different locations, including underground and in 
the atmosphere.) 

 

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

 Sl. No. Description Blooms Level  

 CO1 Identify and describe various data visualization techniques suitable for different types of 
data and analysis tasks. 

L1  

 CO2 Create and customize visualizations using popular data visualization tools and libraries to 
represent data effectively. 

L2  

 CO3   Analyze and interpret visual data representations to derive insights and make informed 
decisions. 

 

L2  
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Program Outcome of this course 
 Sl. No. Description POs 
 1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and computer science and business systems to the solution of complex 
engineering and societal problems. 

Po1 

 2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering and business problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

PO2 

 3 Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

PO3 

 4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of 
the information to provide valid conclusions. 

PO4 

 5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 
engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations 

PO5 

 6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering and business practices. 

PO6 

 7 Environment and sustainability: Understand the impact of the professional engineering 
solutions in business societal and environmental contexts, and demonstrate the knowledge of, 
and need for sustainable development. 

PO7 

 8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 
of the engineering and business practices. 

PO8 

 9 Individual and team work: Function effectively as an individual, and as a member or leader 
in diverse teams, and in multidisciplinary settings. 

PO9 

 10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive 
clear instructions. 

PO10 

 11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering, business and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments. 

PO11 

 12 Life-long learning: Recognize the need for, and have the preparation and ability to engage 
in independent and life-long learning in the broadest context of technological change. 

PO12 

 
 
 
Mapping of COS and POs 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1 0 PO1 1 PO1 2 

CO1  x         x  
CO2   x  x       x 
CO3    x x        
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TIME SERIES ANALYSIS AND FORECASTING 

Course Code MSDS214B CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 

Course Learning objectives: 
 Identify the nature of the phenomenon represented by the sequence of observations, and forecasting 

(predicting future values of the time series variable). 
 Evaluate the changes related to the selected data point to changes in other variables during the same time 

frame. 
Module-1 

An Introduction to Forecasting: Forecasting and Data. Forecasting Methods. Errors in Forecasting. Choosing 
a Forecasting Technique. An Overview of Quantitative Forecasting Techniques. Regression Analysis: The 
Simple Linear Regression Model. The Least Squares Point Estimates. Point Estimates and Point Predictions. 
Model Assumptions and the Standard Error. Testing the Significance of the Slope and y Intercept. 
Confidence and Prediction Intervals. Simple Coefficients of Determination and Correlation. An F Test for the 
Model. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT 

Module-2 
Multiple Linear Regressions: The Linear Regression Model. The Least Squares Estimates, and Point 
Estimation and Prediction. The Mean Square Error and the Standard Error. Model Utility: R2, Adjusted R2, 
and the Overall F Test. Model Building and Residual Analysis: Model Building and the Effects of 
Multicollinearity. Residual Analysis in Simple Regression. Residual Analysis in Multiple Regressions. 
Diagnostics for Detecting Outlying and Influential Observations. 

Teaching
- 
Learning 
Process 

Chalk and Talk/ PPT  

Module-3 
Time Series Regression: Modeling Trend by Using Polynomial Functions. Detecting Autocorrelation. Types 
of Seasonal Variation. Modeling Seasonal Variation by Using Dummy Variables and Trigonometric 
Functions. Growth Curves. Handling First-Order Autocorrelation. Decomposition Methods: Multiplicative 
Decomposition. Additive Decomposition. The X-12-ARIMA Seasonal Adjustment Method. Exercises. 
Exponential Smoothing: Simple Exponential Smoothing. Tracking Signals. Holt’s Trend Corrected 
Exponential Smoothing. Holt-Winters Methods. Damped Trends and Other Exponential. 

Teaching
- 
Learning 
Process 

 
Chalk and Talk/ PPT  

Module-4 
Non-seasonal Box-Jenkins Modeling and Their Tentative Identification: Stationary and Non-stationary Time 
Series. The Sample Autocorrelation and Partial Autocorrelation Functions: The SAC and SPAC. An 
Introduction to Nonseasonal Modeling and Forecasting. Tentative Identification of Non-seasonal Box-Jenkins 
Models. Estimation, Diagnostic Checking, and Forecasting for Non-seasonal Box-Jenkins Models: 
Estimation. Diagnostic Checking. Forecasting. A Case Study. Box-Jenkins Implementation of Exponential 
Smoothing. 
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Teaching
Learning  
Process 

Chalk and Talk/ PPT  

  

Module-5 
Box-Jenkins Seasonal Modeling: Transforming a Seasonal Time Series into a Stationary Time Series. 
Examples of Seasonal Modeling and Forecasting. Box-Jenkins Error Term Models in Time Series Regression. 
Advanced BoxJenkins Modeling: The General Seasonal Model and Guidelines for Tentative Identification. 
Intervention Models. A Procedure for Building a Transfer Function Model Causality in time series: Granger 
causality. Hypothesis 
testing on rational expectations. Hypothesis testing on market efficiency. 
Teaching- 
Learning 
Process 

Chalk and Talk/ PPT  

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of 
SEE.  A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal 
Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation: 

1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marksor oneSkill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome 
defined for the course. 

Semester-End Examination: 

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from each 

module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  

 
Suggested Learning Resources: 
Books 1. Forecasting, Time Series, and Regression, Bruce L. Bowerman, Richard O'Connell, Anne Koehler, 

Cengage Learning 2004 2. The Econometric Modelling of Financial Time Series, Terence C. Mills, Raphael N. Markellos, 
Cambridge University Press, 2008 

Web links and Video Lectures (e-Resources): 
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1. https://www.tableau.com/learn/articles/time-series- 
forecasting#:~:text=Time%20series%20forecasting%20occurs%20when,drive%20future%20strategic% 
20decision%2Dmaking. 2. https://link.springer.com/chapter/10.1007/978-0-85729-974-1_8 3. https://www.youtube.com/watch?v=dQNpSa-bq4M 

Skill Development Activities Suggested 
The students with the help of the course teacher can take up relevant technical activities which will enhance their skill. The 
prepared report shall be evaluated for CIE marks. 

Course outcome (Course Skill Set) 

At the end of the course the student will be able to : 
 Sl. No. Description Blooms Level  
 CO1 Identify how to choose an appropriate forecasting method in a particular 

environment. 
L2  

 CO2 Apply various forecasting methods, which include obtaining the relevant data and 
carrying out the necessary computation using suitable statistical software. 

L3  

 CO3 Improve forecast with better statistical models based on statistical analysis L4  

Mapping of COS and POs 

  PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
 CO1  X           
 CO2     X        
 CO3    X X        
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Program Outcome of this course 
Sl. No. Description POs 
1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and computer science and business systems to the solution of complex 
engineering and societal problems. 

Po1 

2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering and business problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

PO2 

3 Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

PO3 

4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of 
the information to provide valid conclusions. 

PO4 

5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 
engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations 

PO5 

6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering and business practices. 

PO6 

7 Environment and sustainability: Understand the impact of the professional engineering 
solutions in business societal and environmental contexts, and demonstrate the knowledge of, 
and need for sustainable development. 

PO7 

8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 
of the engineering and business practices. 

PO8 

9 Individual and team work: Function effectively as an individual, and as a member or leader 
in diverse teams, and in multidisciplinary settings. 

PO9 

10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive 
clear instructions. 

PO10 

11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering, business and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments. 

PO11 

12 Life-long learning: Recognize the need for, and have the preparation and ability to engage 
in independent and life-long learning in the broadest context of technological change. 

PO12 
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PATTERN RECOGNITION 

Course Code MSDS214C CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 

Course Learning objectives: 
 To develop the mathematical tools required for the pattern recognition 

Module-1 
Introduction: Definition of PR, Applications, Datasets for PR, Different paradigms for PR, Introduction to 
probability, events, random variables, Joint distributions and densities, moments. Estimation minimum risk 
estimators, problems 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT 

Module-2 
Representation: Data structures for PR, Representation of clusters, proximity measures, size of patterns, 
Abstraction of Data set, Feature extraction, Feature selection, Evaluation of Classifiers and Clustering 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT 

Module-3 
Nearest Neighbour based classifiers & Bayes classifier: Nearest Neighbour Algorithm, Variants of NN 
Algorithm, Use of NN for Transaction Databases, Efficient Algorithms, Data Reduction, Prototype Selection, 
Bayes theorem, Minimum Error Rate Classifier, Estimation of Probabilities, Comparison with NNC, Naive 
Bayes classifier, Bayesian belief network. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT  

Module-4 
Hidden Markov models: Markov Models for Classification, Hidden Markov Models and Classification Using 
HMMS. Decision Trees: Introduction, Decision Trees for Pattern Recognition, Construction of Decision Trees, 
Splitting at the Nodes, Over fitting & Pruning, Example of Decision Tree Induction. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT  
 

Module-5 
Clustering: Hierarchical (Agglomerative, single/complete/average linkage, wards, Partitional (Forgy’s, k-
means, Isodata), Clustering Large Data Sets, examples, An application: Handwritten Digit recognition. 
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Teaching- 
Learning 
Process 

Chalk and Talk/ PPT 

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of 
SEE.  A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal 
Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation: 

1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marksor oneSkill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome 
defined for the course. 

Semester-End Examination: 

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from each 

module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  

 
Suggested Learning Resources: 
Books 1. Pattern Recognition, V Susheela Devi, M Narsimha Murthy, Universities Press 2011 2. Pattern Recognition and Image Analysis, Earl Gose, Richard Johnsonbaugh, Steve Jost, PHI 1996 3. Pattern Classification, Duda R. O., P.E. Hart, and D. G. Stork, Wiley 2000. 

Web links and Video Lectures (e-Resources): 
 https://www.youtube.com/watch?v=ygwgm7oxKhs 
 https://hagan.okstate.edu/25_PattRecogCaseStudy.pdf 

Skill Development Activities Suggested 
The students with the help of the course teacher can take up relevant technical –activities which will enhance their skill. The 
prepared report shall be evaluated for CIE marks. 

Course outcome (Course Skill Set) 

Sl. No. Description Blooms Level 
CO1 Develop algorithms for Pattern Recognition. L4 
CO2 Develop and analyse decision tress. L4 
CO3 Apply Decision tree and clustering techniques to various applications L4 

At the end of the course the student will be able to : 
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Mapping of COS and POs 

  PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
 CO1   X          
 CO2   X  X        
 CO3     X X       
 

 
Program Outcome of this course 

 

Sl. No. Description POs 

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and computer science and business systems to the solution of complex engineering 
and societal problems. 

PO1 

2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering and business problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

PO2 

3 Design/development of solutions: Design solutions for complex engineering problems and design 
system components or processes that meet the specified needs with appropriate consideration for 
the public health and safety, and the cultural, societal, and environmental considerations. 

PO3 

4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of the 
information to provide valid conclusions. 

PO4 

5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 
engineering and IT tools including prediction and modeling to complex engineering activities 
with an understanding of the limitations 

PO5 

6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the 
professional engineering and business practices. 

PO6 

7 Environment and sustainability: Understand the impact of the professional engineering solutions 
in business societal and environmental contexts, and demonstrate the knowledge of, and need for 
sustainable development. 

PO7  
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8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 
of the engineering and business practices. 

PO8 

9 Individual and team work: Function effectively as an individual, and as a member or leader 
in diverse teams, and in multidisciplinary settings. 

PO9 

10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive 
clear instructions. 

PO10 

11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering, business and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments. 

PO11 

12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 

PO12 
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IMAGE AND VIDEO ANALYTICS 
Course Code MSDS214D CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 

Course Learning objectives: 
 Processing video for motion estimation, object tracking, and human action recognition. 
 Theoretical analyses of network performance of convolutional neural networks in terms of learning rates and 

system size. 
 Linear models for classification and regression, Gradient descent optimization. 

Module-1 
Digital image representation- Visual Perception- Sampling and Quantization- Basic Relations between 
Pixels Mathematical Tools Used in Digital Image Processing: Fundamental Operations –Vector and Matrix 
Operations 
Image Transforms (DFT, DCT, DWT, Hadamard). 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT  

Module-2 
Fundamentals of spatial filtering: spatial correlation and convolution-smoothing blurring- sharpening- edge 
detection - Basics of filtering in the frequency domain: smoothing-blurring- sharpening--Histograms and 
basic statistical models of image. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT  

Module-3 
Detection of Objects of Interest, Tracking of Objects of Interest in a Sequence of Images, Tracking Objects 
of Interest Through a Camera Network. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT 

Module-4 
Biometric Techniques Applied to Video Surveillance, Vehicle Recognition in Video Surveillance, 
Activity Recognition. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT 

Module-5 
Unsupervised Methods for Activity Analysis and Detection of Abnormal Events, Analysis of Crowded 
Scenes in Video, Detection of Visual Context, Example of an Operational Evaluation Platform: PPSL 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT 
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Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of 
SEE.  A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal 
Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation: 

1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marksor oneSkill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome 
defined for the course. 

Semester-End Examination: 

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from each 

module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  

 
Suggested Learning Resources: 
Books 1. Digital Image Processing, R.C. Gonzalez and R.E. Woods, Pearson 2009 2. Intelligent Video Surveillance Systems, Jean-Yves Dufour, Wiley 2013 

Web links and Video Lectures (e-Resources): 1. https://www.youtube.com/watch?v=FihWwdfwATs 2. https://www.youtube.com/watch?v=_Fmkqwrt_Gk 

Skill Development Activities Suggested 
The students with the help of the course teacher can take up relevant technical activities which will enhance their skill. The 
prepared report shall be evaluated for CIE marks. 

Course outcome (Course Skill Set) 

At the end of the course the student will be able to : 

Sl. No. Description Blooms Level 
CO1 Apply spatial filtering to images for the pre-processing purposes L3 
CO2 Make use of detection and classification methods for image and video data L3 
CO3 Apply and analyze the techniques through case studies L4 
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Mapping of COS and POs 

  PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
 CO1     X        
 CO2  X  X         
 CO3  X   X        
 

Program Outcome of this course 

 
Sl. No. Description POs 

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, 
and computer science and business systems to the solution of complex engineering and societal 
problems. 

PO1 

2 Problem analysis: Identify, formulate, review research literature, and analyze complex engineering 
and business problems reaching substantiated conclusions using first principles of mathematics, 
natural sciences, and engineering sciences. 

PO2 

3 Design/development of solutions: Design solutions for complex engineering problems and design 
system components or processes that meet the specified needs with appropriate consideration for the 
public health and safety, and the cultural, societal, and environmental considerations. 

PO3 

4 Conduct investigations of complex problems: Use research-based knowledge and research methods 
including design of experiments, analysis and interpretation of data, and synthesis of the information 
to provide valid conclusions. 

PO4 

5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 
engineering and IT tools including prediction and modeling to complex engineering activities with 
an understanding of the limitations 

PO5 

6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, 
health, safety, legal and cultural issues and the consequent responsibilities relevant to the 
professional engineering and business practices. 

PO6 

7 Environment and sustainability: Understand the impact of the professional engineering solutions in 
business societal and environmental contexts, and demonstrate the knowledge of, and need for 
sustainable development. 

PO7 
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8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 
of the engineering and business practices. 

PO8 

9 Individual and team work: Function effectively as an individual, and as a member or leader 
in diverse teams, and in multidisciplinary settings. 

PO9 

10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive 
clear instructions. 

PO10 

11 Project management and finance: Demonstrate knowledge and understanding of the engineering, 
business and management principles and apply these to one’s own work, as a member and leader 
in a team, to manage projects and in multidisciplinary environments. 

PO11 

12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 

PO12 
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SEMANTIC WEB & SOCIAL NETWORK 

Course Code MSDS215A CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 
Course Learning Objectives: 4. To describe how the Semantic Web provides the key in aggregating information across 

heterogeneous sources 5. To learn Knowledge Representation for the Semantic Web 6. To analyze the social Web and the design of a new class of applications 
Module-1 

Web Intelligence Thinking and Intelligent Web Applications, The Information Age, The World Wide 
Web, Limitations of Today’s Web, The Next Generation Web, Machine Intelligence, Artificial 
Intelligence, Ontology, Inference engines, Software Agents, Berners-Lee www, Semantic Road 
Map, Logic on the 
semantic Web. 
Teaching- 
Learning 
Process 

Chalk and talk/PPT  

Module-2 
Knowledge Representation for the Semantic Web Ontologies and their role in the semantic web, 
Ontologies Languages for the Semantic Web – Resource Description Framework(RDF) / RDF Schema, 
Ontology Web Language(OWL), UML, XML/XML Schema. 

Teaching- 
Learning 
Process 

Chalk and talk/PPT  

Module-3 
Ontology Engineering, Constructing Ontology, Ontology Development Tools, Ontology Methods, 
Ontology Sharing and Merging, Ontology Libraries and Ontology Mapping, Logic, Rule and Inference 
Engines. 

Teaching- 
Learning 
Process 

Chalk and talk/PPT 

Module-4 
Semantic Web Applications, Services and Technology Semantic Web applications and services, 
Semantic Search, e-learning, Semantic Bioinformatics, Knowledge Base ,XML Based Web Services, 
Creating an OWL-S Ontology for Web Services, Semantic Search Technology, Web Search Agents and 
Semantic Methods 
Teaching- 
Learning 
Process 

Chalk and talk/PPT  

Module-5 
Social Network Analysis and semantic web What is social Networks analysis, Development of the social 
networks analysis, Electronic Sources for Network Analysis – Electronic Discussion networks, Blogs and 
Online Communities, Web Based Networks. Building Semantic Web Applications with social 
network 
features. 
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Teaching- 
Learning 
Process 

Chalk and talk/PPT  

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The 
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the 
maximum marks of SEE.  A student shall be deemed to have satisfied the academic requirements and earned the credits 
allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum total of the 
CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation: 

1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marksor oneSkill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome 
defined for the course. 

Semester-End Examination: 

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from 

each module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  

 

Suggested Learning Resources: 
TEXT BOOKS: 
 Thinking on the Web - Berners Lee, Godel and Turing, Wiley inter science. 
 Social Networks and the Semantic Web, Peter Mika, Springer. 
REFERENCE BOOKS: 
• Semantic Web Technologies, Trends and Research in Ontology Based Systems, J.Davies, R.Studer, 

P.Warren, John Wiley & Sons. 
• Semantic Web and Semantic Web Services -Liyang Lu Chapman and Hall/CRC Publishers,(Taylor & 

Francis Group). 
Web links and Video Lectures (e-Resources): 1. https://www.youtube.com/watch?v=yCXu10eDtcA 2. https://www.youtube.com/watch?v=Q7tyi1kp33w 3. https://www.youtube.com/watch?v=QQCWHgclGB8 4. https://www.youtube.com/watch?v=QQCWHgclGB8&t=1474s 5. https://www.youtube.com/playlist?list=PL3JRjVnXiTBYHhu15olX6ugN5B4oizwAb 

Skill Development Activities Suggested 1. The students with the help of the course teacher can take up relevant technical –activities which will 
enhance their skill. 
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Course outcome (Course Skill Set) 
At the end of the course the student will be able to : 

 Sl. 
No. 

Description Blooms Level 

 CO1 Summarize to create ontology and knowledge representation for the semantic web L2 
 CO2 Solve to build a blogs and social networks L3 
 CO3 Describe the Modeling and aggregating social network data. L2 
 CO4 Illustrate the Web- based social network and Ontology L3 

 
 
Program Outcome of this course 

 Sl. No. Description POs 
 1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and computer science and business systems to the solution of complex 
engineering and societal problems. 

PO1 

 2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering and business problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

PO2 

 3 Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

PO3 

 4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of 
the information to provide valid conclusions. 

PO4 

 5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations 

PO5 

 6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 
the professional engineering and business practices. 

PO6 

 7 Environment and sustainability: Understand the impact of the professional engineering 
solutions in business societal and environmental contexts, and demonstrate the knowledge of, 
and need for sustainable development. 

PO7 

 8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 
norms of the engineering and business practices. 

PO8 

 9 Individual and team work: Function effectively as an individual, and as a member or 
leader in diverse teams, and in multidisciplinary settings. 

PO9 

 10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and 
receive clear instructions. 

PO10 

 11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering, business and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments. 

PO11 

 12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 

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

CO1 x            

CO2    x         
CO3   x          
CO4  x           
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DATA SECURITY AND PRIVACY 

Course Code MSDS215B CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 

Course Learning objectives: 
 Find the network's security problems and fix them. 
 Apply rigorous methods, including theoretical ones, to the evaluation of security procedures. 
 Describe the significance of data privacy, its constraints, and its applications. 
 To secure the data and technologies that help the organization's operations and assets. 

Module-1 
Classical Encryption Techniques Symmetric Cipher Model, Cryptography, Cryptanalysis and Brute-Force 
Attack, Substitution Techniques, Caesar Cipher, Monoalphabetic Cipher, Playfair Cipher, Hill Cipher, Poly 
alphabetic Cipher, One Time Pad. Block Ciphers and the data encryption standard: Traditional block Cipher 
structure, stream Ciphers and block Ciphers, Motivation for the feistel Cipher structure, the feistel Cipher, 
The data encryption standard, DES encryption, DES decryption, A DES example, results, the avalanche 
effect, the strength of DES, the use of 56-Bit Keys, the nature of the DES algorithm, timing attacks, Block 
cipher design principles, 
number of rounds, design of function F, key schedule algorithm. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT  

Module-2 
Public-Key Cryptography and RSA: Principles of public-key cryptosystems. Public- key cryptosystems. 
Applications for public-key cryptosystems, requirements for public key cryptosystems. Public-key 
cryptanalysis. The RSA algorithm, description of the algorithm, computational aspects, the security of RSA. 
Other Public-Key Cryptosystems: Diffiehellman key exchange, The algorithm, key exchange protocols, man 
in the middle attack, Elgamal Cryptographic systems, Elliptic curve arithmetic, abelian groups, elliptic 
curves over real numbers, elliptic curves over Zp, Elliptic curve cryptography, Analog of Diffie-hellman key 
exchange, 

Teaching 
Learning 
Process 

 
Chalk and Talk/ PPT  

Module-3 
Key Management and Distribution: Symmetric key distribution using Symmetric encryption, A key 
distribution scenario, Hierarchical key control, session key lifetime, a transparent key control scheme, 
Decentralized key control, controlling key usage, Symmetric key distribution using asymmetric encryption, 
simple secret key distribution, secret key distribution with confidentiality and authentication, A hybrid 
scheme, distribution of public keys, public announcement of public keys, publicly available directory, public 
key authority, public keys certificates, X-509 certificates. Certificates, X-509 version 3, Public Key 
infrastructure. 

Teachin- 
Learning 
Process 

Chalk and Talk/ PPT  

Module-4 
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An Introduction to privacy preserving data mining: Privacy-Preserving Data Mining Algorithms, The 
Randomization Method, Group Based Anonymization. 

Teaching- 
Learning 
Process 

Chalk and Talk/ PPT 

Module-5 
Distributed Privacy-Preserving Data Mining, Privacy-Preservation of Application Results, and Limitations of 
Privacy: The Curse of Dimensionality, Applications of Privacy- Preserving Data Mining. 

Teaching- 
Learning 
Process 

Chalk and Talk/ PPT  

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of 
SEE.  A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal 
Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation: 

1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marksor oneSkill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome defined 
for the course. 

Semester-End Examination: 

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from each 

module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  1.  
Suggested Learning Resources: 
Books 1. Cryptography and Network Security, William Stallings, Pearson 7 th Edition 2017 2. Privacy Preserving Data Mining: Models and Algorithms, Charu C. Aggarwal, Philip S Yu, Kluwer 

Academic 2008 

Web links and Video Lectures (e-Resources): 
 https://www.youtube.com/watch?v=wXB-V_Keiu8 
 https://www.cs.purdue.edu/homes/clifton/DistDM/kddexp.pdf 
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Skill Development Activities Suggested 
The students with the help of the course teacher can take up relevant technical activities which will enhance their skill. The 
prepared report shall be evaluated for CIE marks. 

Course outcome (Course Skill Set) 

At the end of the course the student will be able to : 

Sl. No. Description Blooms Level 
CO1 Identify the security issues in the network and resolve it. L2 
CO2 Describe importance of data privacy, limitations and applications L3 
CO3 Evaluate security mechanisms using rigorous approaches, including theoretical. L4 

 

Mapping of COS and POs 

  PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
 CO1  X           
 CO2  X    X       
 CO3    X X        
 
 
 

Program Outcome of this course 

 
Sl. No. Description POs 

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and computer science and business systems to the solution of complex 
engineering and societal problems. 

PO1 

2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering and business problems reaching substantiated conclusions using first 
principles of mathematics, natural sciences, and engineering sciences. 

PO2 

3 Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

PO3 

4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis 
of the information to provide valid conclusions. 

PO4 

 

28032025



4
2 

 

 

 5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 
engineering and IT tools including prediction and modeling to complex engineering activities 
with an understanding of the limitations 

PO5 

6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 
the professional engineering and business practices. 

PO6 

7 Environment and sustainability: Understand the impact of the professional engineering 
solutions in business societal and environmental contexts, and demonstrate the knowledge of, 
and need for sustainable development. 

PO7 

8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 
norms of the engineering and business practices. 

PO8 

9 Individual and team work: Function effectively as an individual, and as a member or 
leader in diverse teams, and in multidisciplinary settings. 

PO9 

10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive 
clear instructions. 

PO10 

11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering, business and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments. 

PO11 

12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 

PO12 
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BLOCKCHAIN TECHNOLOGY 

Course Code MSDS215C CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 

 
Course Learning objectives: 

 To explore the driving force behind the cryptocurrency Bitcoin. Along with the Decentralization, 

Module-1 
Blockchain 101: Distributed systems, History of blockchain, Introduction to blockchain, Types of blockchain, 
CAP theorem and blockchain, Benefits and limitations of blockchain. 
 
Teaching- Learning 
Process 

Chalk and talk/PPT 

Module-2 
Decentralization and Cryptography: Decentralization using blockchain, Methods of decentralization, Routes 
to decentralization, Decentralized organizations. Cryptography and Technical Foundations: Cryptographic 
primitives, Asymmetric cryptography, Public and private keys 
 
Teaching- 
Learning 
Process 

Chalk and talk/PPT 

Module-3 
Bitcoin and Alternative Coins A: Bitcoin, Transactions, Blockchain, Bitcoin payments B: Alternative 
Coins, Theoretical foundations, Bitcoin limitations, Namecoin, Litecoin, Primecoin, Zcash 
 
Teaching- 
Learning Process 

Chalk and talk/PPT 

Module-4 
Smart Contracts and Ethereum 101: Smart Contracts: Definition, Ricardian contracts. Ethereum 
101:Introduction, Ethereum blockchain, Elements of the Ethereum blockchain, Precompiled contracts. 
Teaching- Learning 
Process 

Chalk and talk/PPT 

Module-5 
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Alternative Blockchains: Blockchains Blockchain-Outside of Currencies: Internet of Things, Government, 
Health, Finance, Media 
 
Teaching- 
Learning Process 

Chalk and talk/PPT 
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Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum passing 
mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of SEE.  A 
student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ course if the 
student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE 
(Semester End Examination) taken together. 

Continuous Internal Evaluation: 

1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marks or one Skill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome defined for 
the course. 

Semester-End Examination: 

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from each 

module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  

 
Suggested Learning Resources: 
Text Books: 

 Bitcoin and Cryptocurrency Technologies, Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, 
Steven Goldfeder, Princeton University, 2016 

Reference Books: 
• Blockchain Basics: A Non-Technical Introduction in 25 Steps, Daniel Drescher, Apress, First Edition, 2017 

 
• Mastering Bitcoin: Unlocking Digital Cryptocurrencies, Andreas M. Antonopoulos, O'Reilly Media, First 

Edition, 2014 

Web links and Video Lectures (e-Resources): 
 https://nptel.ac.in/courses/106105184 
 https://ocw.mit.edu/courses/15-s12-blockchain-and-money-fall-2018/video_galleries/video-lectures/ 

Skill Development Activities Suggested 
 

The students with the help of the course teacher can take up relevant technical –activities which will enhance their skill. 
The prepared report shall be evaluated for CIE marks. 
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Course outcome (Course Skill Set) 
At the end of the course the student will be able to : 

Mapping of COS and POs 

 
 

Program Outcome of this course 
Sl. No. Description POs 

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and computer science and business systems to the solution of complex 
engineering and societal problems. 

PO1 

2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering and business problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

PO2 

3 Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

PO3 

4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of 
the information to provide valid conclusions. 

PO4 

5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 
engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations 

PO5 

6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering and business practices. 

PO6 

7 Environment and sustainability: Understand the impact of the professional engineering 
solutions in business societal and environmental contexts, and demonstrate the knowledge of, 
and need for sustainable development. 

PO7 

8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 
of the engineering and business practices. 

PO8 

9 Individual and team work: Function effectively as an individual, and as a member or leader in 
diverse teams, and in multidisciplinary settings. 

PO9 

10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive 
clear instructions. 

PO10 

Sl. No. Description Blooms Level CO1 Interpret the types, benefits and limitation of blockchain. L1 CO2 Explore the blockchain decentralization and cryptography concepts. L2 CO3 Enumerate the Bitcoin features and its alternative options. L1 
 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1  x  x   x      
CO2 x   x         
CO3  x        x   
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11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering, business and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments. 

PO11 

12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 

PO12 
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APPLIED SOCIAL NETWORK ANALYSIS 

Course Code MSDS215D CIE Marks 50 
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50 
Total Hours of Pedagogy 40 Total Marks 100 
Credits 03 Exam Hours 03 

Course Learning objectives: 
 Create a network map of the connections between them and attempting to identify important persons, groups 

(or "components") inside the network, and/or connections between the individuals. 
 The fundamentals of network structures, network data structures are analysed using theory models. 

Module-1 
What is a Network?- Basic Network Concepts, Adjacency Matrices, Graphs, and Notation, Nodes and Links, 
Good Will Hunting Problem, Formal and Informal Networks, summary. Centrality measures- What is 
“Centrality” and Why do we Study It?, calculating Nodal Centrality Measures, Directed Networks and 
Centrality Measures, Location in the Network. Graph Level Measures- Density , Diameter , 
Centralization , Average Centralities, 
Network Topology 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT 

Module-2 
Social Theory: Social Links- Individual Actors, Social Exchange Theory, Social Forces, Graph Structure, 
Agent Optimization Strategies in Networks, Hierarchy of Social Link Motivation, Summary. Subgroup 
Analysis: Subgroups, Organizational Theory, Random Groups, Heuristics for Subgroup Identification, 
Analysis Methods, Summary. Diffusion and Influence: Applications for Social Diffusion, Strain Theory, 
Social Context, Group Impacts on Diffusion, Network Structure and Diffusion, Group Influence Strategies 
and Bases of Power. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT 

Module-3 
Meta-Networks and Relational Algebra: Modes of Data, Source, Target, Direction, Multimode Networks, 
Bridging a Meta-Network, Strength of Ties. Sources of Data: Network Sampling, Measuring Links, Data 
Quality, Additional Ethnographic Data Collection Methods, Anonymity Issues. 

Teaching- 
Learning 
Process 

 
Chalk and Talk/ PPT  
 

Module-4 
Information Networks and the World Wide Web: The Structure of the web, Link Analysis and Web 
Search, Sponsored Search Markets 

Teaching- 
Learning 
Process 

Chalk and Talk/ PPT  
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Module-5 
Network Dynamics: Structural Models, The Small-World Phenomenon, Epidemics. 

Teaching- 
Learning 
Process 

Chalk and Talk/ PPT 

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of 
SEE.  A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous Internal 
Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation: 

1. Two Unit Tests each of 25 Marks  
2. Two assignments each of 25 Marksor oneSkill Development Activity of 50 marks 

to attain the COs and POs   
The sum of two tests, two assignments/skill Development Activities, will be scaled down to 50 marks 

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome 
defined for the course. 

Semester-End Examination: 

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.  
2. The question paper will have ten full questions carrying equal marks.  
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from each 

module.  
4. Each full question will have a sub-question covering all the topics under a module.  
5. The students will have to answer five full questions, selecting one full question from each module  

 
Suggested Learning Resources: 
Books 1. Social Network Analysis with Applications, Ian McCulloh, Helen Armstrong and Anthony Johnson, 

Wiley 2013. 2. Networks, Crowds, and Markets: Reasoning About a Highly Connected World, David Easley and John 
Kleinberg, Cambridge University Press 2010 3. Social and Economic Networks, Matthew O. Jackson, Princeton University Press 2008 

Web links and Video Lectures (e-Resources): 1. https://www.youtube.com/watch?v=vpLDz0Aq_p0 2. https://web.stanford.edu/class/cs344g/www-1992.pdf 

Skill Development Activities Suggested 
The students with the help of the course teacher can take up relevant technical activities which will enhance their skill. The 
prepared report shall be evaluated for CIE marks. 
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Course outcome (Course Skill Set) 

At the end of the course the student will be able to : 

Mapping of COS and POs 

  PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
 CO1  X  X         
 CO2  X           
 CO3  X X          
 

 
Program Outcome of this course 

Sl. No. Description POs 

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and computer science and business systems to the solution of complex 
engineering and societal problems. 

PO1 

2 Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering and business problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

PO2 

3 Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations. 

PO3 

4 Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of 
the information to provide valid conclusions. 

PO4 

5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 
engineering and IT tools including prediction and modeling to complex engineering activities 
with an understanding of the limitations 

PO5 

Sl. No. Description Blooms Level CO1 Demonstrate, summarize and compare networks. L3 CO2 Explain basic principles behind network analysis algorithms. L3 CO3 Analyzing real world network L4 

28032025



5
1 

 

 

 
 
6 The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 
the professional engineering and business practices. 

PO6 

7 Environment and sustainability: Understand the impact of the professional engineering 
solutions in business societal and environmental contexts, and demonstrate the knowledge of, 
and need for sustainable development. 

PO7 

8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 
of the engineering and business practices. 

PO8 

9 Individual and team work: Function effectively as an individual, and as a member or leader 
in diverse teams, and in multidisciplinary settings. 

PO9 

10 Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive 
clear instructions. 

PO10 

11 Project management and finance: Demonstrate knowledge and understanding of the 
engineering, business and management principles and apply these to one’s own work, as a 
member and leader in a team, to manage projects and in multidisciplinary environments. 

PO11 

12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 

PO12 
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Guidelines for Research paper preparation:Each student in a group of two members shall actively 
participate in carrying out the research work jointly, in constant consultation with the internal guide, mentors 
or co-guide, and external guide. They must prepare the project report as per the prescribed norms while 
ensuring plagiarism is avoided. A research group can have a maximum of two members. 

 
1. Understanding Research Fundamentals 
 Definition of Research: Understand what constitutes research and its significance in technology 

and engineering. 
 Types of Research: 

Basic Research: Focused on gaining comprehensive knowledge without immediate applications. 
Applied Research: Aimed at solving specific problems. 

Literature Review 
 Conducting a Literature Survey: 

Identify relevant academic papers, journals, and conference proceedings. 
Summarize key findings and methodologies from existing literature. 

 Critical Analysis: 
Evaluate the strengths and weaknesses of existing research. 

 
SKILL ENHANCEMENT FOR RESEARCH EXCELLENCE-1 
Course Code MSCS258 CIE Marks 50 
Number of contact Hours/Week 2 SEE Marks 50 
Credits 01 Exam Hours/Batch  03 
The M.Tech Research Skills Development program equips students with essential skills for successful 
research and publication, including understanding research fundamentals, conducting literature reviews, 
selecting appropriate methodologies, writing proposals and papers, analyzing data, presenting findings, 
adhering to ethical standards, and engaging in networking and collaboration, culminating in the effective 
publication of only 1 research article  to Scopus-indexed conferences. 
 
Course objectives: 
 To produce high-quality research papers that meet the standards ofinternational conferences or peer-

reviewed journals. 
 To effectively identify suitable journals for publication based on the scope and impact of research 

findings. 
 To demonstrate proficiency in writing and structuring research papers according to academic 

conventions. 
 To engage in the peer review process, providing and receiving constructive feedback to enhance research 

quality. 
 To develop skills for presenting research at conferences, including crafting effective abstracts and posters. 
 To cultivate a strong understanding of ethical considerations in research and publication practices. 
 To utilize citation management tools to organize references and ensure proper attribution in publications. 
 To enhance collaboration skills for co-authoring papers and working within research teams. 
 To stay informed about current trends and advancements in the field to ensure relevance in publications. 
 To refine the ability to respond to reviewer comments and revise manuscripts effectively. 
 To understand the importance of open access and alternative publication models in disseminating 

research. 
 To build a professional network that supports research collaborations and publication opportunities. 
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Identify gaps in the literature that your research can address. 
2. Research Methodology 
 Selecting a Research Topic: 

Choose a topic that aligns with your interests and current trends in technology. 
 Research Design: 

Decide on qualitative, quantitative, or mixed methods based on your research objectives. 
 Data Collection Techniques: 

Surveys, interviews, experiments, and simulations. 
3. Writing Research Proposals 
 Structure of a Proposal: 

Introduction, Literature Review, Methodology, Expected Outcomes, and References. 
 Proposal Presentation: 

Practice presenting your proposal to peers and faculty for feedback. 
4. Data Analysis 
 Statistical Tools: 

Familiarize yourself with tools like MATLAB, R, or Python for data analysis. 
 Interpreting Results: 

Learn to draw meaningful conclusions from your data and relate them back to your 
research questions. 

5. Writing Research Papers 
 Structure of a Research Paper: 

Abstract, Introduction, Methodology, Results, Discussion, Conclusion, and References. 
 Academic Writing Skills: 

Focus on clarity, coherence, and proper citation of sources. 
 Peer Review Process: 

Understand the importance of peer review and how to respond to reviewers' comments. 
6. Presentation Skills 
 Effective Communication: 

Develop skills to present your research findings clearly and confidently. 
 Use of Visual Aids: 

Incorporate slides, charts, and graphs to enhance your presentations. 
7. Ethical Considerations in Research 
 Understanding Ethics: 

Familiarize yourself with ethical guidelines related to research involving human subjects, 
data privacy, and plagiarism. 

 Responsible Conduct of Research: 
Promote integrity and accountability in your research practices. 

Submitting Manuscripts to Scopus-Indexed Conferences or Web of Science or Proceedings /Book 
Chapters 
1. Identify Relevant Conferences 
 Research Scopus-Indexed Conferences: 

Use platforms like Conference Alerts, IEEE Xplore, or the Scopus website to find 
conferences in your field. 

 Check Conference Indexing: 
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Ensure that the conference is indexed in Scopus by checking its official website or the 
Scopus database. 

2. Prepare Your Manuscript 
 Follow Conference Guidelines: 

Each conference has specific formatting and submission guidelines. Adhere to these 
requirements. 

 Structure of the Manuscript: 
Title, Abstract, Introduction, Methodology, Results, Discussion, Conclusion, and 
References. 

 Language and Clarity: 
Use clear and concise language. Consider having your manuscript proofread by peers or 
professionals. 

 Submission of manuscript, Registration and Presentation finally Publication  
 
Course outcomes: 
 At the end of the course the student will be able to: 

 Produce High-Quality Research Papers: Create research papers that meet international conference and 
peer-reviewed journal standards. 

 Identify Suitable Journals: Effectively select appropriate journals for publication based on research 
scope and impact. 

 Proficiency in Writing: Demonstrate skill in writing and structuring research papers according to 
academic conventions. 

 Engage in Peer Review: Actively participate in the peer review process by providing and receiving 
constructive feedback. 

 Develop Presentation Skills: Acquire skills for presenting research at conferences, including crafting 
effective abstracts and posters. 

 Understand Ethical Considerations: Cultivate a strong understanding of ethical issues in research and 
publication practices. 

 Utilize Citation Management Tools: Use citation management tools to organize references and ensure 
proper attribution. 

 Respond to Reviewer Comments: Refine the ability to address reviewer comments and revise 
manuscripts effectively. 

The assessment for Skill Enhancement for Research Excellence will be divided into Continuous Internal 
Evaluation (CIE) and Semester End Examination (SEE), each carrying 50 marks. 
Continuous Internal Evaluation (CIE) – 50 Marks 
CIE shall be conducted weekly and will be assessed based on: 

 Base Papers Referred & Review – 10 Marks 
 Presentations on Proposed Concepts – 15 Marks 
 Preparation of Conference Papers (Preferably Scopus Indexed or Reputed Conferences) – 25 Marks 

Semester End Examination (SEE) – 50 Marks 
 The SEE examiner may be appointed from the same college for evaluation. 
 The candidate must present their research work before the examiner. 
 Mandatory requirement: The candidate must have submitted a paper to a conference or accepted or 

28032025



5
5 

 

 

presented at a reputed conference. 
 Marks will be awarded based on: 

o Research Presentation Quality – 25 Marks 
o Clarity of Concept & Methodology – 15 Marks 
o Conference Submission & Acceptance/Presentation – 10 Marks 
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