
 
 
 
 

 
    

 

 

 

  
 
 
 
 
 

 

 
 

 

 

 
 
 
 
 
 
 

 
 
 
 
 
 



 
 
 
 

 
 
 
 

 
 

 
 
 

  
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 

 

 
 

  
 

 
 

 
 

 

 

 
 

  
 

 
 

 
 

 
 

 

 

 
 

  
  

 
 

 
 

 

 

  
   

 

 
 

 
 

 

 
 
 

 

 
 
 

 
 

 
 

    
 

 
 

 

 

 
 

 

     

 
 

 

 
 

 
 

 
 

 

 

 
 

 

 

 
 

 
 

 

 

  
 

 

 

 

 

  
 

 

 

 

 

  
 

 

 

 

 

  
 

 
 

 



 
 
 
 

 
 
 

 

 
 

 
 

 
 

 
 

 
 

 

       

       

         

         

         

 

 
 

  
 

 

 

 
 

 
 

 

  

 
 

 
 

 
 

 
 

 

 
 

  
 

 

 
 
 
 
 

 
 

  

 

  
 

 

 

  
  

 

 

  
 

 
 

 

 

  
 

 
 

 

 

  
 

 
 

 

 

  
 

 
 

 

 

  
 

 

 

 

 

   
 

 

 

  
  

 

 

  
 

 
 

 

 

  
 

 

 

 



 

           INDIRA GANDHI DELHI TECHNICAL UNIVERSITY FOR WOMEN 

(Established by Govt. of Delhi vide Act 9 of 2012)                        

Department of Artificial Intelligence and Data Sciences 

     Teaching Scheme M. Tech. (Artificial Intelligence & Data Science) 

 

Third Semester 

Track-1 Course work 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Track-2 Research Project 

S.N. Code Subject L-T-P Credits Category 

1 GEC- 201 Generic Open Elective-II 2-0-0/ 2 GEC 

   1-1-0/   

   0-0-4   

2 MAI- 255 Research Project Work-I 
 

12 ROC 

3 MAI- 253 Summer Industrial Training/Internship 
 

1 ROC 

Total Credits 
 

15 
 

S. No. Code Subject L-T-P Credit s Category 

1 DEC- 2xx Departmental Elective-5 3-0-0/ 

2-0-2 

3 DEC 

2  
DEC- 2xx 

  
 Departmental Elective-6 

3-0-0/ 

2-0-2 

 
3 

 
DEC 

3  
  GEC- 201 

 
 General Open Elective-II 

2-0-0/ 

1-1-0/ 

0-0-4 

 
 2 

 
  GEC 

 4 MAI- 251 Dissertation-I - 6 ROC 

5 MAI- 253 Summer Industrial Training/ 

Internship 

         - 
1 ROC 

Total credits 
 

15 
 

 



 

Track -3 Industry Project 

S.N. Code Subject L-T-P Credits Category 

1 GEC- 201 Generic Open Elective-II 2-0-0/ 2 GEC 

   1-1-0/   

   0-0-4   

2 MAI- 259 Industry Project Work-I  12 ROC 

3 MAI- 253 Summer Industrial Training/Internship  1 ROC 

Total Credits  15  

 

 

 

Fourth Semester 

 

S. 

No. 

Code Subject L-T-P Credit s Category  

1. MAI- 252 Dissertation-II/Industry Project Work-

II/Research Project Work-II 

- 20 ROC 

Total credits  20  

 

 

 

List of Departmental Elective Courses (New Courses may be added) 

Departmental 

Elective 

Course-5 

 and 

Departmental 

Elective Course-6 

MCS-201 Conversational AI 3-0-0 

MCS-203 Human Computer Interaction 3-0-0 

MCS-205 Ethics in AI 3-0-0 

MCS-207 Cognitive Computing 3-0-0 

MCS-209 Robotics and Applications 3-0-0 

MAI-201 Data Analytics and Visualization 2-0-2 

MIS-211 Blockchain Fundamentals 2-0-2 





























































































 
 
 

CONVERSATIONAL AI 
 

Course Code:MCS - 201                                                Credits: 3 
Contact Hours:L-3 T-0 P- 0                                            Semester: 3 
Course Category: DEC 

 
 

Introduction: The science and art of creating conversational AI spans multiple areas in computer 
science. Throughout the course, students will learn advances in these areas to create state-of-the art 
conversational virtual assistants 

 
Course Objective 
  To provide clear understanding of state-of-the art conversational virtual assistants 
 To provide the knowledge and skills necessary to effectively design and 

develop  virtual assistants using tools 
 
 
Pre-requisite: Machine Learning, Deep Learning 

 
 
Course Outcome: After completion of the course, student will be able to: 
CO1: Understand Basic Programming concepts to work with chat bots 
CO2: Build and deploy domain specific chatbots 
CO3: Integrate the Virtual Assistants with third party APIs 

 

 
Pedagogy: 
The teaching-learning of  the course would  be  organized  through  lectures,  tutorials,  assignments, 
projects/ presentations and quizzes. Faculty members strive to make the classes interactive so that 
students can correlate the theories with practical  examples for better understanding.  Use of  ICT, 
web-based resources as well as flipped class room teaching will be adopted.



 
 

CONTENTS 
 
 

UNIT I                                                    11 Hours 
 

Introduction  to  virtual  assistants  and their  platforms,  Chatbots,  application  of  chat  bots,  motivations  
for chatbots,   relevance   of   chatbot   with   industry.   Introduction   to   Watson  Assistant:   Watson   
Assistant components,  Intents,  Entities,  Dialog,  Dos  and  Don’ts  of  dialog  design.  Building  Our  
Chatbot:Intents and Entities Creating a workspace, Defining Chit Chat intents, Defining Domain-Specific 
intents, Defining entities 

 

UNIT II                                                    10 Hours 
 

Building Our Chatbot Dialog : The default Welcome and Anything else nodes, Creating Chit Chat dialog, 
Simple conditions and responses, handling complex dialog flow, trying out and exporting our chatbot. 

 
 

UNIT  III                                                 10 Hours 
 

Deploying  Our  Chatbot:  Deploying  our  chatbot  on  WordPress,  Installing  and  configuring  the 
Watson Assistant plugin, Finding and fixing problems, more advanced concepts, Analyzing chatbot 
conversations 

UNIT IV                                                 11 Hours 
 

Introduction  to  Microsoft  Bot,  RASA  and  Google  Dialogflow,  Microsoft  Bot  Framework, 
Introduction to QnAMaker, Introduction to LUIS, Introduction to RASA, RASA Core, RASA NLU, 
Introduction to Dialog flow. Integration with Third party APIs, Connecting to an Enterprise Data 
Store, Deployment to Cloud. 

Text Books 
 

1      Andrew Freed, “Conversational AI: Chatbots that work, Manning Publications,2021 
 

2      Galitsky, Boris. Developing Enterprise Chatbots. Springer International Publishing, 2019. 
 

3 Janarthanam, Srini. Hands-on chatbots and conversational UI development: Build chatbots 
and voice user interfaces with Chatfuel, Dialogflow, Microsoft Bot Framework,Twilio, and 
Alexa Skills. Packt Publishing Ltd, 2017. 

 

Reference Books 
 

1      Singh, Abhishek, Karthik Ramasubramanian, and Shrey Shivam. " Building an Enterprise 
Chatbot.", Springer, Apress, 2019 

 

2      Michael McTear, Conversational Ai: Dialogue Systems, Conversational Agents, and chatbots 
(Synthesis Lectures on Human Language Technologies), Morgan & Claypool ( 2020) 

 

3 Kelly III, John E., and Steve Hamm. Smart machines: IBM's Watson and the era ofcognitive 
computing, Columbia University Press, 2013.



 

 
 

HUMAN COMPUTER INTERACTION  
 

Course Code:MCS 203 
 

ContactHours:   L-3  T-0     P-0 
Course Category:  DEC 

Credits: 3 
Semester: 3

 
 

Introduction:  Human  Computer  Interaction  (HCI)  is  an  interdisciplinary  field  that  integrates 

theories and methodologies from computer science, psychology,  design, and many other areas. This 

course provides a basic understanding of Human interfaces, their design principles, tools as well as 

interfaces through thought process. 
 

Course Objectives: 
 

  Learn the foundations of Human Computer Interaction. 

 Be familiar with the design technologies for computer interaction and guidelines for 

webuser interface. 
  Learn the ecosystem and tools of mobile Human Computer interaction. 

 
Pre-requisite: Programming skill in some programming language 

 
Course Outcomes: After completion of the course, student will be able to: 

 
CO1: Design and Development processes and life cycle of Human Computer Interaction. 
CO2: Analyze product usability evaluations and testing methods. 
CO3: Apply the interface design standards/guidelines for cross cultural and disabled users. 
CO4: Categorize,  Design  and  Develop  Human  Computer  Interaction  in  proper 
architecturalstructures. 

 
Pedagogy: 

The teaching-learning of the course would be organized through lectures, tutorials, assignments, 
projects/ presentations and quizzes. Faculty members strive to make the classes interactive so that 
students can correlate the theories with practical examples for better understanding. Use of ICT, 
web-based resources as well as flipped class room teaching will be adopted.



 

 
 
 

CONTENTS 
 
 

UNIT I                                                                    12 hrs 
 

HCI  foundations-  Input–output channels,  Human  memory, Thinking:  reasoning and  problem 

solving, Emotion, Individual differences, Psychology and the design of interactive systems, Text 

entry devices, Positioning, pointing and drawing, Display devices, Devices for virtual reality and 

3D  interaction,  Physical  controls,  sensors  and  special  devices,  Paper:  printing  and  scanning 

Designing-  Programming  Interactive  systems-  Models  of  interaction,  Frameworksand HCI, 

Ergonomics, Interaction styles, Elements of the WIMP interface, The context of the interaction, 

Experience, engagement and fun, Paradigms for interaction. 
 

UNIT II                                                                 10 hrs 
 

Cantered  design  and  testing-  Interaction  design  basics-The  process  of  design,  User  focus, 
Scenarios, Navigation design, Screen design and layout, Iteration and prototyping, Design for 
non-Mouse interfaces, HCI in  the  software process,  Iterative design  and prototyping, Design 
rules,  Principles  to  support  usability,  Standards  and  Guidelines,  Golden  rules  and  heuristics, 
HCI  patterns  Implementation  support  -  Elements  of  windowing  systems,  Programming  the 
application, Using toolkits. 

 

UNIT III                                                                  10 hrs 
 

User interface management systems, Evaluation techniques, Evaluation through  expert analysis, 

Evaluation through user participation, Universal design, User support Models and Theories - 

Cognitive models, Goal and task hierarchies, Linguistic models, The challenge of display-based 

systems, Physical and device models, Cognitive architectures. 
 

UNIT IV                                                              10 hrs 
 

Collaboration  and  communication  -  Face-to-face  communication,  Conversation,  Text-based 

communication,  Group  working,  Dialog  design  notations,  Diagrammatic  notations,  Textual 

dialog notations, Dialog semantics, Dialog analysis and design Human factors and  security - 

Groupware,   Meeting   and   decision   support   systems,   Shared   applications   and   artifacts, 

Frameworks  for  groupware  Implementing  synchronous  groupware,  Mixed,  Augmented  and 

Virtual Reality. 
 

Text Books 
 
1 A Dix,  Janet  Finlay,  G  D Abowd,  R  Beale.,  Human-Computer  Interaction,  3rd  

Edition, Pearson, ,2008. 
 

2       Shneiderman,  Plaisant,  Cohen  and  Jacobs,  Designing  the  User  Interface:  Strategies  for 
Effective Human Computer Interaction, 5th Edition, Pearson , 2010. 

 

Reference Books 
 

1       Brian Fling, “Mobile Design and Development”, First Edition , O Reilly Media Inc., 2009



 
 
2       Bill Scott and Theresa Neil, “Designing Web Interfaces”, First Edition, O Reilly, 2009 

3        Jeff Johnson, “Designing with the Mind in Mind: Simple Guide to Understanding User 
Interface Design Guidelines”, 2nd edition, Elsevier., 2010. 

4       Ben Shneiderman, Catherine Plaisant, Maxine Cohen, Steven Jacobs, "Designing the 
User Interface", 5th Edition, Pearson Education,  2013.



 

 
 

ETHICS IN AI 
 

Course Code:MCS - 205                                               Credits: 3 
Contact Hours: L-3 T-0 P-0                                           Semester: 3 
Course Category:  DEC 

 
 
 
Introduction:  An increased reliance on sophisticated AI systems for vital societal functions gives rise to 
ethical  questions  regarding  usage  and  management.  The  course  focuses  on  various  areas  of  moral 
relevance for autonomous systems and AI. This course deals with various ethical aspects of AI systems to 
create a Trustworthy AI system. 

 

 
Course Objective 

 

  To Study the need for Trustworthiness of AI systems 

  To understand the ethical aspects of AI systems to create a Trustworthy AI 

system. 

  To study the algorithms to mitigate bias and algorithms on explain ability of 

ML systems. 
 
 

Pre-requisite: Machine Learning 
 

Course Outcome:  After completion of the course, student will be able to 

CO1: Understand the ethical issues in artificial intelligence (AI) 

CO2: Analyze an AI/ML system for its explain ability, robustness and fairness 

CO3: Understand the role of AI systems in the context of Human Society and Trusted decision making 
 

Pedagogy: 
The  teaching-learning  of  the  course  would  be  organized  through  lectures,  tutorials,  assignments, 
projects/  presentations  and  quizzes.  Faculty  members  strive  to  make  the  classes  interactive  so  
that students can correlate the theories with practical examples for better understanding. Use of ICT, 
web- based resources as well as flipped class room teaching will be adopted.



 

 
 

CONTENTS 
 

UNIT I                                                                    10 Hours 

AI and its ethical relevance, Machine Ethics, Autonomous systems, Trustworthy AI, Broad Principles 
of Trustworthiness, Fairness,  Accountability,  Sustainability,  and Transparency; Difference between 
each of these aspects 

 

UNIT II                                                                    10 Hours 
 

Bias and Types of Bias in AI systems, Identifying and mitigating bias in an AI system, Various bias 
mitigation methods and algorithms, Data fairness, Design fairness, Outcome fairness, Implementation 
fairness 
Fairness evaluation methods and algorithms - Algorithmic Fairness and other Fairness Methodologies 

 

UNIT  III                                                                  10 Hours 

Accountability; Answerability and Auditability; Sustainability; Safety; Accuracy, Robustness of AI 

systems - methods and techniques, Reliability of AI systems - methods and techniques, Verification of 

AI/ML systems, Ethics and Accountability in AI,  Role of AI in Human Society and co-existence 
 

UNIT IV                                                                   12Hours 
 

Explainable  AI–Explanation  in  decision  trees/Random  Forests.  Explanation  of  Linear  classifiers  
by weights, Sparse models, Naive Bayes classifiers etc. Blackbox / whitebox / Greybox techniques – In 
the area of image/video classification, fine grained classification, vision and language,  autonomous 
driving etc.,CAM, Grad-CAM, Grad-CAM++, LIME, Guided LIME, and their algorithms 

 

Text Books 
 

1        Mark Coeckelbergh ,”AI Ethics” , MIT Press, 2020. 
 

2 Paula Boddington,” Towards a Code of Ethics for Artificial Intelligence (Artificial Intelligence: 
Foundations, Theory, and Algorithms)”, springer, 2017 

 
3 Dennis Rothman, “Hands-On Explainable AI (XAI) with Python: Interpret, visualize, explain, 

and integrate reliable AI for fair, secure, and trustworthy AI apps”,  Packt Publishing Ltd 2020 
 

Reference Books 
 

1 John Havens, “Heartificial Intelligence: Embracing Our Humanity to Maximize Machines”, 
Tarcher Perigee; Latest edition  2016 

 

2          S. Matthew Liao, “Ethics of Artificial Intelligence”,  OUP USA, 2020 
 

3 Silvie Spreeuwenberg. “AIX: Artificial Intelligence needs eXplanation: Why and how 
transparency increases the success of AI solutions”, LibRT: the Lab for Intelligent Business 
Rules Technology, 2019 

 

4 Wendell Wallach , Colin Allen , “Moral Machines: Teaching Robots Right from Wrong “,OUP 
USA, 2010



 

 
 

COGNITIVE COMPUTING 
Course Code: MCS 207 
Contact Hours:  L-3 T-0 P-0 
Course Category:  DEC 

Credits: 3 
Semester: 3

 
 
 

Introduction:  This  course  explores  the  area  of  cognitive  computing  and  its  implications  for 
today’s world of big data analytics and evidence-based decision making. Topics covered include: 
cognitive  computing design  principles,  natural  language  processing,  knowledge  representation, 
Students  will  have  an  opportunity  to  build  cognitive  applications,  as  well  as  explore  how 
knowledge-based artificial intelligence and deep learning are impacting the field of data science. 
. 
Course Objective: To develop algorithms that use AI and machine learning along with human 

interaction and feedback to help humans make choices/decisions and to understand how Cognitive 

computing  supports  human  reasoning  by  evaluating  data  in  context  and  presenting  relevant 

findings along with the evidence that justifies the answers. 
 

 
Pre-requisite:    A course on AI 

 

 
Course Outcome:    After completing this course, the students will be able to: 
CO1: Understand basics of  Cognitive Computing and its differences from 
traditionalApproaches of Computing. 
CO2: Plan and use the primary tools associated with cognitive computing. 
CO3: Plan and execute a project that leverages Cognitive Computing. 

 
 

Pedagogy: 
The teaching-learning of the course would be organized through lectures, tutorials, assignments, 
projects/ presentations and quizzes. Faculty members strive to make the classes interactive so that 
students can correlate the theories with practical examples for better understanding. Use of ICT, 
web-based resources as well as flipped class room teaching will be adopted.



 
 

CONTENTS 
 

UNIT I                                                               10 Hours 
 

Introduction:  Cognitive  science  and  cognitive  Computing  with  AI,  Cognitive  Computing, 
Cognitive Psychology,  The  Architecture  of  the  Mind,  The  Nature of  Cognitive  Psychology, 
Cognitive architecture, Cognitive processes, The Cognitive Modeling Paradigms, Declarative / 
Logic  based  Computational  cognitive  modeling,  connectionist  models,  Bayesian  models. 
Introduction to Knowledge-Based AI , Human Cognition on AI , CognitiveArchitectures 

 
 

UNIT II                                                                 11 Hours 
 

Cognitive Computing with Inference and Decision Support Systems: Intelligent 
Decision making, Fuzzy Cognitive Maps, Learning algorithms: Non linear Hebbian Learning 

– Data driven NHL - Hybrid learning, Fuzzy Grey cognitive maps, Dynamic Random fuzzy 
cognitive Maps. 

 
 

UNIT  III                                                           11 Hours 
 

Cognitive Computing with Machine Learning: Machine learning Techniques for cognitive 
decision   making,   Hypothesis   Generation   and   Scoring,      Natural   Language   Processing, 
Representing Knowledge, Taxonomies and Ontologies, Deep Learning. 

 

UNIT IV                                                           10 Hours 
 

Case Studies: Cognitive Systems in health care, Cognitive Assistant for visually impaired, AI for 
cancer detection, Predictive Analytics, Text Analytics, Image Analytics, Speech Analytics, IBM 
Watson 

 

Text Books 
 

1 Hurwitz,  Kaufman,  and  Bowles,  Cognitive  Computing  and  Big  Data 
Analytics, Wiley,    First edition, 2015 

 

2         Masood, Adnan, Hashmi, Adnan ,Cognitive Computing Recipes-Artificial 
Intelligence Solutions Using Microsoft Cognitive Services and TensorFlow,  2015 

 

Reference Books 
 

1 Peter Fingar, Cognitive Computing: A Brief Guide for Game Changers, PHI 
Publication,  2015 

 

2         Gerardus Blokdyk ,Cognitive Computing Complete Self-Assessment Guide, 2018 
 

3 Rob High, Tanmay Bakshi, Cognitive Computing with IBM Watson: Build smart 
applications using Artificial Intelligence as a service, IBM Book Series, 2019



 

 
 

ROBOTICS AND APPLICATIONS 
Course Code:      MCS 209 

 

Contact Hours:    L-3 T-0 P-0 
Course Category:  DEC 

Credits: 3 
Semester: 3

 

 
 
 

Introduction:   The study of robotics concerns itself with the desire to synthesize some aspects of 

human  function  by  the  use  of  mechanisms,  sensors,  actuators,  and  computers.  This  subject 

provides  an  important  background  material  to  students  involved  in  understanding  the  basic 

functionalities of robotics. 
 

Course Objectives: 
 

  Learn types of robotics, fundamentals of robotics 

  Learn languages used to program robots 

  Learn sensing system for a robot and safety of robots. 
 

Pre-requisite: Basic concepts  of  mathematics 
 

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

CO1: Understand the basics of robotics and its fundamentals. 
CO2: Understand deploying robotics applications and sensor nodes. 
CO3: Understand usage of robotics principles in real life environment. 

 

 
Pedagogy: 
The  teaching-learning  of  the  course  would  be  organized  through  lectures,  tutorials,  assignments, 
projects/  presentations  and  quizzes.  Faculty  members  strive  to  make  the  classes  interactive  so  
that students can correlate the theories with practical examples for better understanding. Use of ICT, 
web- based resources as well as flipped class room teaching will be adopted.



 
 

CONTENTS 
 
 

UNIT I                                                                10 hrs 
 

Introduction to Robotics: Classification of Robots, Characteristics and performance, 

advantages and disadvantages of a Robot, Basic Control Systems Concepts and Models, 

Controllers, Control System Analysis, Robot Activation and Feedback Components, Power 

Transmission Systems. 
 

UNIT II                                                              11 hrs 
 

Robotics Kinematics: Position Analysis, Robots as Mechanism, Matrix Representation, 
Transformation Matrices, Forward and Inverse Kinematics. Actuators: Characteristics of 
Actuating Systems, Actuating Devices and Control. Robot End Effectors: Types, Mechanical 
Grippers, Tools and Interface 

 

UNIT III                                                               11 hrs 
 

Machine  Vision:   Introduction,  Sensing  and   Digitizing  Function,   Image  Processing  and 

Analysis.  Robot  Programming:  Programming  Methods,  Robot  program  as  a  path  in  space, 

Motion   Interpolation,   Commands   and   Branching.   Basics   of   Robot   Languages,   Motion 

Commands and Program Control Subroutine. 
 

UNIT IV                                                               10 hrs 
 

Sensing system for a robot: Introduction, Sensor Characteristics, Types of sensors, machine 8 

vision, Artificial intelligence, Control techniques Robot safety: Introduction, potential safety 

hazards, safety guidelines. Applications and Future of Robotics: Latest current applications and 

future manufacturing applications of robotics system. 

Text Books 
 
1 John J Craig,  “Introduction to Robotics: Mechanics and Control”, Third Edition, Pearson 

education,  2009 
 

2       Y. Koren “Robotics for Engineers”, McGraw Hill Publications, 1985 
 
 

Reference Books 
 

1 Mikell P Groover,  Nicholas  G  Odrey, Mitchel Weiss, Roger  N  Nagel, Ashish Dutta, 

“Industrial Robotics, Technology programming and Applications", McGraw Hill, 2012. 
 

2       S.R. Deb, “Robotics Technology and flexible automation”, Tata McGraw-Hill Education, 
2009 

 

3       Richard D. Klafter, Thomas A, Chri Elewski, Michael Negin, "Robotics Engineering an 

Integrated Approach", PHI Learning, 1989



 
 
 
 
 

DATA ANALYTICS  AND VISUALIZATION 
 

Course Code:MAI 201                                                  Credits: 3 

Contact Hours: L-2 T-0 P-02                                         Semester: 3 
 

Course Category:  DEC 
 
 

Introduction:  Data  visualization  is  the  graphical  representation  of  information  and  data  in  a 

pictorial or graphical format. Data analytics is the process of analyzing data sets in order to make 

decision about the information they have, increasingly with specialized software and system. 
 
Course Objectives: 

  Familiarize how data can be presented to various stakeholders. 

  Understand the lifecycle of data analysis. 

  Understand the concepts of Predictive modelling 

  Understand different data visualization techniques. 
 
Pre-requisite: Mathematical Foundation for Data Science 

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

 
 

CO1: Identify and understand different techniques for data analysis. 

CO2: Interpret the lifecycle of data analysis from understanding to deployment. 

CO3: Analyze and demonstrate predictive modeling and its applications. 

CO4: Create effective data visualization using different visualization tools and techniques to 

visualize data. 
 

 
Pedagogy:  The  teaching-learning  of  the  course  would  be  organized  through  lectures,  tutorials, 
assignments,  projects/  presentations  and  quizzes.  Faculty  members  strive  to  make  the  classes 
interactive   so   that   students   can   correlate   the   theories   with   practical   examples   for   better 
understanding.  Use  of  ICT,  web-based  resources  as  well  as  flipped  class  room  teaching  will  be 
adopted.



 
 

CONTENTS 
 
 

UNIT I                                                                    12 hrs 
 

Data Analytic Thinking: The Ubiquity of Data Opportunities, Data Processing and “Big Data”, From 
Big Data 1.0 to Big Data 2.0, Data and Data Science Capability as a Strategic Asset,  Business Problems 
to Data Mining Tasks, Business Understanding. 

 

UNIT II                                                                    10 hrs 
 

Data Analytics : Data Understanding, Data Preparation, Modeling, Evaluation, Deployment, Analytic 
techniques and technologies, Importance of context, Choosing an effective visual, Dissecting model 
visuals, Case studies. 

UNIT III                                                                 10 hrs 
 

Introduction to Predictive Modelling: Sample data, Learn a model, Make predictions, Some 
Applications of Predictive Modeling. 

 

UNIT IV                                                                 10 hrs 
 

Data   visualization   techniques:   Univariate   and   Multivariate   plots,   pros   and   cons   of   data 
visualization, Data Visualization Tools, Case studies. 

 

Text Books 
 

1.   Gareth James, Daniell Witten, Trevor Hastie, Robert Tibshirani ,“An Introduction to 
Statistical Learning with Applications in R” , Latest Edition , Springer, 2021 

2.   Foster Provost, Tom Fawcett, “Data Science for Business”, O’Reilley, Latest Edition, 2013 
 

Reference Books 
 

1.   Ben Jones, “Communicating Data with Tableau”, O’Reilley, 2014 
 

2.   Storytelling with Data: A Data Visualization Guide for Business Professionals, Cole 

Nussbaumer Knaflic, Wiley, 2015 

3.   https://www.coursera.org/learn/data-analyze-visualize



 

 
 

BLOCKCHAIN FUNDAMENTALS 
 

Course Code:MIS 211                                                    Credits: 3 
Contact Hours: L-2 T-0 P-2                                            Semester: 3 

Course Category:  DEC 
 
 

Introduction: Blockchain can be described as a data structure that holds transactional records and 
while ensuring security, transparency, and decentralization. You can also think of it as a chain or 
records stored in the forms of blocks which are controlled by no single authority. A blockchain is a 
distributed ledger that is completely open to any and everyone on the network. Once  an information 
is stored on a blockchain, it is extremely difficult to change or alter it. Blockchain andCryptocurrency 
is vastly discussed now days in all research domains to bring the decentralization. This course is to 
understand Blockchain and its main application cryptocurrency. 

 
Course Objectives: 

• To build expertise in Blockchain and Distributed Ledger Technology 
• To understanding basics of Cryptocurrency - Bitcoin 
• To understanding Smart Contracts 

 
Pre-requisite:  Basics of Elliptic Curve Cryptography, Decentralized and Distributed Computing, 
Peer-to-Computing, distributed Computing, Basic knowledge of programming. 

 

 
Course Outcome: The students will be able to 
CO1: Get expertise in Blockchain and Distributed Ledger Technology 
CO2: Get Hands-on PoC experience across major Blockchain Platforms 
CO3: Exposure to Blockchain Use Cases across Domains 

 
Pedagogy: 
The  teaching-learning  of  the  course  would  be  organized  through  lectures,  tutorials,  assignments, 
projects/  presentations  and  quizzes.  Faculty  members  strive  to  make  the  classes  interactive  so  
that students can correlate the theories with practical examples for better understanding. Use of ICT, 
web- based resources as well as flipped class room teaching will be adopted.



 
 
 

CONTENTS 
 
 

UNIT I                                                                          7 hrs 

Basics: Distributed Database, Two General Problem, Byzantine General problem and Fault 

Tolerance, Hadoop Distributed File System, Distributed Hash Table, ASIC resistance, Turing 

Complete. 

Cryptography: Hash function, Digital Signature - ECDSA, Memory Hard Algorithm, Zero 
Knowledge Proof. 

 

UNIT II                                                                         7 hrs 
 

Blockchain: Introduction, Advantage over conventional distributed database, Blockchain Network, 

Mining Mechanism, Distributed Consensus, Merkle Patricia Tree, Gas Limit, Transactions and Fee, 

Anonymity, Reward, Chain Policy, Life of Blockchain application, Soft & Hard Fork, Private and 

Public blockchain 
 

UNIT III                                                                        7 hrs 
Distributed Consensus: Nakamoto consensus, Proof of Work, Proof of Stake, Proof of Burn, 
Difficulty Level, Sybil Attack, Energy utilization and alternate. 
Cryptocurrency: History, Distributed Ledger, Bitcoin protocols - Mining strategy and rewards, 
Ethereum - Construction, DAO, Smart Contract, GHOST, Vulnerability, Attacks, Sidechain, Name 
coin 

 

UNIT IV                                                                        7 hrs 
Cryptocurrency Regulation: Stakeholders, Roots of Bitcoin, Legal Aspects - Cryptocurrency 
Exchange, Black Market and Global Economy. 
Blockchain Applications: Internet of Things, Medical Record Management System, Domain Name 
Service and future of Blockchain 

 
Text books 

 

1.  Arvind  Narayanan,  Joseph  Bonneau,  Edward  Felten,  Andrew  Miller  and  Steven  Goldfeder, 
Bitcoin  and  Cryptocurrency  Technologies:  A  Comprehensive  Introduction,  Princeton  University 
Press, 2016. 

 

2. Wattenhofer, The Science of the Blockchain, 2016 
 

3. Josh Thompson, ‘Blockchain: The Blockchain for Beginnings, Guild to Blockchain  Technology 
and Blockchain Programming’, Create Space Independent Publishing  platform, 2017 

 

4. Chad Steel, “Windows Forensics”, Wiley India, 2006 
 
5. Nelson, B, Phillips, A, Enfinger, F, Stuart, C., “Guide to Computer Forensics and Investigations, 
Thomson Course Technology, ISBN: 0-619-21706-5. 

 

Reference books 
 

1. Satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash System



 

 
 

2. Nicola Atzei, Massimo Bartoletti, and Tiziana Cimoli, A survey of attacks on Ethereum  smart 
contracts 


