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Software Project Management 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department   Credits   Status   Code 

Software Project  Management   3-0-0, (3)   EPR    CS108201CS 

[Pre-requisites: Software Engineering] 

Course Objectiv es 

1 .  To under stand basic project  attributes such as size,  effort, cost  etc. 
2. To learn the desirable respon sibilities of a g ood pr oject  manager. 
3. To measure length, v olume, effort,  time and cost  of a  pr oject. 
4. To schedule pr oject  activ ities using PERT and GANTT chart. 
5 . To handle v arious pr oject risks and con figuration management. 

 
 Course Content 

Unit-1  Intr oduction And Software Pr oject Planning: 
Fundamentals of Software Pr oject  Management (SPM), Need Identification, Vision  and Scope document, Project 
Management Cy cle,  SPM Objectiv es,  Management Spectrum, SPM Framework, Software Pr oject Planning, Structure of a 
Software Pr oject  Management  Plan, Software pr oject  estimation, Estimation  methods, Estimation  models,  Decision 
pr ocess,  Ca se Study  based on real life problem or Pr ototy pe pr oject. 
 
Unit -2  Pr oject  Organization And Scheduling: 
Pr oject  Elements,  Work Br eakdown Structure (WBS), Ty pes of WBS, Function s,  Activ ities and Ta sks,  Pr oject  Life Cy cle 
and Pr oduct  Life Cy cle,  Way s to Organize Per sonnel,  Pr oject  schedule,  Scheduling Objectiv es,  Building  the project 
schedule,  Scheduling terminology  and techniques,  Network Diagrams: PERT, CPM, Bar  Charts: Milestone Charts, Gantt 
Charts,Ca se Study  ba sed on real life pr oblem or Pr ototy pe pr oject. 
 
Unit -3 Pr oject Monitoring ,Control ,  Software Quality  Assurance And Test ing: 
Dimen sions of Pr oject  Monitoring  & Contr ol,  Budgeted Cost  for  Work Scheduled (BCWS), Cost  Variance (CV),  Schedule 
Variance (SV),  Cost  Performance Index  (CPI),  Schedule Performance In dex  (SPI),  Interpretation of Earned Value 
Indicators,  Error  Tracking, Software Rev iews, Ty pes of Rev iew, Concept of   Testing, Concept of Software Quality , 
Software Quality  Attributes,  Software Quality  Metrics and Indicator s,  The SEI Capability  Maturity  Model CMM), SQA, 
Formal SQA Approaches: Pr oof of correctness,  Statistical quality  a ssurance, Clean r oom pr ocess,  Ca se Study  based on 
real life pr oblem or Pr ototy pe pr oject. 
 
Unit -4  Pr oject  Management and Pr oject Management Tools: 
Software Configuration  Management, Risk Management, Risk Breakdown Structure (RBS),  Risk Management Process: 
Risk identification, Risk analy sis,  Risk planning, Risk monitoring, Cost  Ben efit  Analy sis, Software Project  Management 
Tools: CASE Tools, Planning and Scheduling Tools,  MS -Project,  Case Study  ba sed on  real life problem or Pr ototy pe 
pr oject.   
 
Course Materials 

 

Required Text: Text books 

1 . Software Project  Management by  M. Cotterell, 6th Edition, McGraw Hill 
2. Software Project  Management by   R. Walker ,,Pearson . 
3. Software Project  Management by  S. A.  Kelkar ,.McGraw Hill 

Optional Materials: Reference Books 

1 . Software Project  Management by  Manish Kumar Jha ,1e ,  Dhanpat Rai and   Co. 
2. Software Project  Management by  Er. Rajiv  Chopra , 3th e,Kartson  Books.  
3. Software Project  Management  by  R.H. Thay er , IEEE CS Press .   
4. Software engineering : A  Practition er’s approach , McGraw Hill. 

 

 

 



Design Patterns 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department   Credits   Status   Code 

Design Patterns     3-0-0, (3)   EPR    CS108202CS 

[Pre-requisites: Nil] 

Course Objectiv es 

1 . To learn h ow to u se a document editor.   
2. To learn patterns to design software using standard pr ot ocols.   
3. To learn h ow to u se the Unified Modelling Language (UML) to repr esent patterns. 

 
 Course Content 

Unit-1  Intr oduction: 
Design Patterns in Smalltalk MVC, Describing  Design Patterns,  The Catalog  of Design Patterns,  How  Design Patterns 
Solv e Design Pr oblems, How to Select a  Design Pattern, How to Use a  Design Pattern.  
 
Unit -2  A Ca se Study : 
Designing a  Document Editor: Design Pr oblems, Document Structure,  Formatting, Embellishing the User Interface, 
Supporting Multiple Look -and-Feel Standards,  Supporting Multiple Window Sy stems, User Operation s,  Spelling 
Checking and Hy phenation. 
 
Unit -3 Design  Pattern Catalog: 
Creational Patterns,  Structural Patterns: Abstract Factory , Builder, Factory  Meth od, Prototy pe, Singleton, Adapter, 
Bridge,  Composite,  Decorator, Façade, Fly weight, Pr oxy . 
 
Unit -4  Behav ioral Patterns: 
Chain of Responsibility , Command, Interpreter, Iterator,  Mediator,  Memento, Observ er, State,  Strategy , Template 
Method, Visitor,  Cla ss Diagram, Object  Diagram, Interaction Diagram. 
  

Course Materials 

Required Text: Text books 

1 . Design Patterns,  Elements of Reusable Object -Oriented Software, Erich Gamma, et. al.,  Addison - 
 Wesley . 

2. Im plementation  Patterns,  Kent  Beck, Addison -Wesley . 
3. Refactoring to Patterns,  Joshua Keriev sky , Addison -Wesley . 
 

Optional Materials: Reference Books 

1 . Patterns of Enterprise Application  Architecture, Martin  Fowler,  Addison -Wesley . 
2. Pattern-Oriented Software Architecture, Schmidt,  et.  al., Wiley . 
3. Organizational Patterns of Agile Software Dev elopment, James Coplien  and Neil Harrison,  Prentice-Hall. 

 

 

 

 

 

 

 

 

 



Real Time Systems 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department   Credits   Status   Code 

Real time sy stems    3 -0-0, (3)   EPR    CS108203CS 

[Pre-requisites:  
1 . OS, 
2. C Programming and Computer Architecture] 

 
Course Objectiv es 

1 . To understand the ba sic concepts of Real -Time Sy stems, and its Application s 
2. To understand the ba sic Design u sing a RTOS.    
3. To analy ze the Hardware, Software Integration of Embedded and Real Time sy stem  

 
 Course Content 

Unit-1  Fundamentals of Real-Time Sy stems: 
Concepts and Misconception s,  Multidisciplinary  Design Challenges,  Birth and Ev olution of Real -Time Sy stems Hardware 
for  Real-Time Sy stems: Ba sic Pr ocessor  Architecture, Memory  Techn ologies,  Architectural Advancements,  Peripheral 
Inter facing, Distributed Real-Time Architectures. 
 
 Unit -2 Real-Time Operating Sy stems: 
Fr om Pseudo kernels to Operating Sy stems, Theoretical Foundation s of Scheduling, Sy stem Serv ices for Application 
Pr ograms, Mem ory  Management  Issues,  Selecting Real -Time Operating Sy stems, Ba sics of Pr ogramming Languages for 
Real-Time Sy stems. Requirements Engin eering for Real -Time Sy stems: Formal Methods in Sy stem Specification, Semi 
Formal Meth ods in  Sy stem Specification, The Requirements Document, Ba sics of Real -time Software Design 
Appr oaches.  
 
Unit -3 Ba sic Design  Using a  Real-Time Operating Sy stem: 
Pr inciples,  An Example - A Sy stem to Design Un derground Tank Monitoring application, En capsulating Semaphores and 
Queues,  Hard Real-Time Scheduling Con siderations,  Sav ing Memory  Space, Sav ing Power, Fault Tolerance. Real -Time 
Per formance Analy sis: Applications of Queuing Theory , In put/output Performance, Analy sis of Memory  Requirements.  
 
Unit -4  Hardware/ Software Integration, Real Time Application s: 
Goals of Real Time Sy stem Integration, Methodology , Embedded Real -time Software Dev elopment Tools: Cr oss-
Compilers,  Cr oss-A ssembler s and Tool Chain, Locating Pr ogram Components,  Getting Embedded Software into Target 
Sy stem. 
 
Course Materials 

 

Required Text: Text books 

1 . Real Time Sy stems Design and Analy sis: Tools for the Practition er, Fourth Edition  by  Phillip A. Laplante, Seppo 
J.  Ovaska, EEE PRESS, WILEY, A John Wiley  & Son s, Inc., Publication. 

2. Real Time Sy stem by  Jane W.S.Liu, Integre Technical Publishing Co.,  Inc.  

3. An Embedded Software Premier, Dav id E. Simon. 
4. Synchronization in Real-Time Sy stems: A  Priority  Inheritance Appr oach: 151  (The Springer International Series 

in  Engineering and Computer Science) by  Ragunathan Rajkumar  
 

Optional Materials: Reference Books 

1 . Real-Time Sy stems: Theory  and Practice by  Rajib Mall,  Prentice Hall Press. 
2. Real-Time Sy stems Design Principles for Distributed Embedded Application s, by  Kopetz,  Hermann, Springer 

 

 

 

 



Graph Theory 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department      Credits   Status   Code 

Graph Theory       3 -0-0, (3)   EPR    CS108204CS 

[Pre-requisites: Nil] 

 
Course Objectiv es 

1. Students will achiev e command of the fundamental definition s and concepts of graph theory .  

2. Students will under stand and apply  the cor e theorems and alg orithms, generating examples as needed, and a sking 

the next natural question.  

3.  Students will achiev e pr oficiency  in writing pr oofs, including those u sing ba sic graph theory  pr oof techniques 

such  as biject ions,  minimal counterexamples,  and loaded induction. 

 
 Course Content 

 

Unit-1  Fundamental concepts of graphs: 
Ba sic definitions of graph s and multigraphs; a djacency  matrices,  isomorphism, girth, decompositions,  independent  sets 
and cliqu es,  graph complements,  v ertex coloring, chr omatic number, importan t graph like cubes and the Peter sen graph 
b.  Paths,  cy cles, and trails; Eulerian circuits, Vertex  degrees and counting; large bipartite subgraphs, the handshake 
lemma, Hav el-Hakimi Theorem d. Directed graphs: weak connectiv ity , connectiv ity , strong components,  Induction and 
other fundamental pr oof techniques 
 
Unit-2  Trees & Matching and cov ering: 
Ba sics: equ iv alent characterization s of trees,  for ests,  Spanning trees and 2 -switches,  Distance and center,  Optimization: 
Kru skal’s Theorem and Dijkstra’s Theorem, Bipartite matching, v ertex cov er, edge cov er, independent set,  M-alternating 
path, Hall’s Theorem, König -Eg ev áry  Theorem, Gallai’s Theorem. 
 
Unit -3 Connectiv ity  & Network flow: 
Vertex  cuts,  separating sets,  bonds; v ertex and edge connectiv ity , block -cutpoint  tree,  Menger’s Theorem: undirected 
v ertex and edge v ersions,  Ford-Fulker son Labeling alg orithm, flow integrality , Max-flow /Min-cut Theorem, pr oof of 
Menger 's Theorem 
 
Unit-4  Coloring & Planarity : 
Chromatic number: lower  bounds from  clique number and maximum  indepen dent  set,  upper  bounds fr om greedy  
coloring  (& Welsh -Powell),  Szekeres-Wilf,  and Br ooks' Theorem. Also k -critical graphs, cartesian product of graphs, and 
interv al graphs, k -Chromatic graphs: My cielski's con struction, Turán 's Theorem, Edge col oring, line graphs, Vizing’s 
Theorem, Embeddings,  dual graphs, Euler 's formula, Kuratowski's Theor em, Coloring, including the 5 -color  theorem 
 

Course Materials 

 

Required Text: Text books 

1 . Graphs and Application s: An Intr oductory  Appr oach, J.M.Aldou s R.J.Wilson 
2. Applied Combinatorics,  F.R.Roberts 
3. Applied Combinatorics,  A.Tucker 
4. Graph Theory , R.Diestel 

 
Optional Materials: Reference Books 

1 . Graph Theory  Applications,  L.R.Foulds 
2. Topics in Inter sect ion Graph Theory , T.A.McKee F.R.McMorris 
3. Graph Theory  and Application s,  Marshall 
4. Bipartite Graphs and their  Application s,  A.S.Asratian, T.MJ Denley , R.Haggkv ist  

 

 

 



Reinforcement Learning  
[8 th Semester, Fourth Year] 

Course Description 

Offered by  Department                   Credits  Status  Code 

Reinforcement Learning     3-0-0, (3)                EPR   CS108205CS 

[Pre-requisites: Machine Learning] 

 
Course Objectiv es 

1 . To able to understand the logist ics and correlation concepts. 
2. To able to understand the Dy namic pr ogramming 
3. To able to understand the application  area of rein forcement learning. 

 Course Content 

 

Unit-1  Intr oduction: 
Course logistics and ov erv iew. Origin  and history  of Reinforcement Learning research. Its connection s with other related 
fields and with  different  branches of machine learning. Pr obability  Primer  Brush  up of Probability  concepts - Axioms of 
pr obability , concepts of random  v ariables,  PMF, PDFs, CDFs, Expectation. Concepts of joint and multiple random 
variables, joint, con ditional and marginal distributions.  Correlation and independence.  
 
Unit -2  Markov  Decision Pr ocess: 
Intr oduction to RL terminology , Markov  pr operty , Markov  chains, Markov  reward pr ocess (MRP). Intr oduction  to and 
pr oof of Bellman equations for  MRPs a long  with proof of existence of solution  to Bellman equation s in  MRP. 
Intr oduction to Markov  decision  pr ocess (MDP), state and action  v alue functions,  Bellman expectation equations, 
opt imality  of v alue functions and policies,  Bellman opt imality  equations. 
 
Unit -3 Prediction  and Control by  Dy namic Pr ogramming: 
Ov erv iew of dy namic pr ograming  for  MDP, definition  and formulation  of planning in  MDPs, principle of optimality , 
iterativ e policy  ev aluation, policy  iteration, v alue iteration, Banach fixed point theorem, proof of contraction mapping 
pr operty  of Bellman expectation  and optimality  operator s,  proof of conv ergence of policy  ev aluation  and v alue iteration 
alg orithms, DP extensions.  Monte Carlo Meth ods for  Model Free Prediction  and Control  Ov erv iew  of Monte Carlo 
methods for  model free RL, Fir st  v isit  and ev ery  v isit  Monte Carlo,  Monte Carlo control,  On  policy  and off policy  
learning, Importance sampling. 
 
 
Unit -4  Function Approximation Meth ods: 
Function  approximation  methods, Rev isit ing risk minimization, gradient  descent  fr om Machine Learning, Gradient  MC 
and Semi-gradient TD(0) alg orithms, Eligibility  trace for function approximation, A fter states, Control with function 
approximation, Lea st  squares,  Experience r eplay  in  deep Q -Networks.  Policy  Gradients Getting  started with policy  
gradient  methods, Log -deriv ativ e trick,  Naiv e Reinforce alg orithm, bia s and v ariance in  Reinforcement Learning, 
Reducing v ariance in policy  gradient estimates,  ba selines, a dv antage function, actor -critic methods. 
 

Course Materials 

 

Required Text: Text books 

1 . "Rein forcement Learning: An Intr oduction ", Richard S.  Sutton  and Andrew G. Barto,  2nd Edition   
Optional Materials: Reference Books 

1 .  "Pr obability , Statistics,  and Random Processes for  Electrical Engineering ", 3rd Edition, Alberto Leon -Garcia 
2. "Ma chine Learning: A Probabilistic Perspectiv e",  Kev in P. Murphy   

 
 

 

 

 

 

%22Reinforcement%20Learning:%20An%20Introduction%22,%20Richard%20S.%20Sutton%20and%20Andrew%20G.%20Barto,%202nd%20Edition%20(http:/incompleteideas.net/book/RLbook2018.pdf
%22Probability,%20Statistics,%20and%20Random%20Processes%20for%20Electrical%20Engineering%22,%203rd%20Edition,%20Alberto%20Leon-Garcia%20(http:/www.sze.hu/~harmati/Sztochasztikus%20folyamatok/Prob_Stat_RandProc_EE_Leon_Garcia.pdf)


Advance Database Management System 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department   Credits   Status   Code 

Advanced Database Management Sy stem     3-0-0, (3)   EPR    CS108206CS 

[Pre-requisites: DBMS] 
 

Course Objectiv es 

1 . To evaluate emerging architectures for databa se management sy stems  
2. To dev elop an under standing of the manner in which relational sy stems are implemented and the implication s 

of the techniques of implementation  for  database performance   
3. To assess the impact of emerging database standards on the facilities which future  database management 

sy stems will pr ov ide. 
 

 Course Content 

Unit-1  Intr oduction: 
Advanced SQL programming, Query  optimisation, Concurrency  control and Transaction  management  ,  Databa se 
performance tuning,  Distributed relational sy stems and Data  Replication,Object  oriented, deductiv e, spatial,  temporal 
and con straint database management sy stems, New database a pplications and architectures: e.g.  Nativ e XML databases 
(NXD), Document orientated databa ses 
 

Unit-2  Introduction  to MongoDB: 
NoSQL Databases,  CAP Theor em, Features of Mong oDB, In stallation  ov erv iew, Documents,  Collection s,  Databa ses, 
Starting and stopping Mong oDB. Introduction  to Mong o Shell:Ba sic commands in  Mongo shell,  Data Ty pes in Mong o 
sh ell,  Inserting and sav ing documents,  Batch  In sert,  In sert  Validation, Remov ing documents,  Updating documents, 
Update top-lev el fields,  Update an embedded field,  Update multiple documents,  Replace a document. 

 

Unit-3 Intr oduction  to Redis: 
What is Redis,  Why  Redis,  Redis Data model and API introduction, Redis CLI,  Redis Data  Store,  Redis Strings,  Redis 
Lists,  When to u se Lists,  Redis Lists commands, Implementing Queues with Lists,  Redis Ha sh, When  to use Ha sh, Redis 
Ha sh command, Implementing table r ows with Hash,  Redis Set,  When to use Set,Redis Set  Commands, Implementing 
Contact List  with Set. 
 

Unit -4  SQL & Database Security : 
SQL standards dev elopment, Standards for inter operability  and integration  e.g.  Web Serv ices 5  5 .1  Database security  - 
Data Encry ption, redaction  and masking techniques.  Authentication  and authorisation. Database auditing. 
 

Course Materials 

 

Required Text: Text books 

1 . Date C. J.,  An Introduction  to Database Sy stems, AddisonWesley  Longman (8th Ed).  
2. Silberschatz A., Korth H.,  and Sudarshan S., Databa se Sy stem Concepts,  McGraw -Hill (6th Ed). 
3. Th omas M. Connolly ,  Caroly n Begg, Databa se Sy stems: practical appr oach  to design, implementation, and 

management, Pearson  Education Limited, (6th edition). 
4. Redis in Action  1st  Edition  by  Dr.  Josiah L Carlson. 
5 . Mong oDB Applied Design Patterns,O'Reilly  Media, Inc.ISBN: 97 81449340049 
 

Optional Materials: Reference Books 

1 . Melton, J.,  & Simon  A., SQL, Under standing Relational Language Components, Morgan -Kaufmann. 
2. Peter  Adams : SQL: The Ultimate Guide from  Beginner  to Ex pert  - Learn and Ma ster SQL in  No Time, Addison 

Wesley . 
3. Martin Kleppmann : Designing Data -Inten siv e Applications: The Big  Ideas Behind Reliable,  Scalable,  and 

Maintainable Sy stems (1  st  Ed), O'Reilly . 
4. Wilfried Lemahieu, Seppe v anden  Br oucke, Bart  Baesen s :Principles of Database Management: Practical Guide 

to Storing, Managing and Analy zing Big and Small Data, Cambridge Univ ersity  pres s (1st Ed). 
5. Redis: The Definitiv e Guide: Data modeling, caching, and messagingby  Jay  A. Kreibich   

https://www.amazon.com/Redis-Definitive-modeling-caching-messaging/dp/1449396097/ref=sr_1_1?dchild=1&keywords=redis+the+definitive+guide&qid=1616670803&s=books&sr=1-1
https://www.amazon.com/Jay-A-Kreibich/e/B005DS4FXM?ref=sr_ntt_srch_lnk_1&qid=1616670803&sr=1-1


Cyber Law & Rights 

[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department   Credits   Status   Code 

Cy ber Laws & Rights    3 -0-0, (3)   EPR    CS108301CS 

[Pre-requisites: Nil] 

 
Course Objectiv es 

1 . To learn the fundamentals of Cy ber Law. 
2. To understand the importance of IT act. 
3. To learn ty pes of cy bercrimes and prev ention measures. 
4. To understand how to pr otect  data fr om misu se. 

 
 Course Content 

Unit-1  Concept  of Cy berspace, Issues of Jurisdict ion in  Cy ber space : 
Jurisdiction  Principles under  International law, Jurisdiction  in  different  states,  Position  in  India,  Conflict  of Laws in 
Cy berspace, and International  Efforts for harmonization Privacy  in  Cy berspace. 
 
Unit -2  Information Technology  Act, 2000: 
Aims  and Objects,  Ov erv iew of the Act  Jurisdiction, Electr onic Commerce,  Cy ber  Contract, Intellectual Pr operty  Rights 
and Cy ber Laws UNCITRA L Model Law, Digital Signature and Digital Signature Certificates,  E-Gov ernance and Records. 
 
Unit -3 Cy ber Crimes: 
Meaning of Cy ber Crime, Crime in  Context  of Internet,  Ty pes of Cy ber Crime, Computing  Damage in  Internet Crime, 
Offences under IPC (Indian Penal Code, 1860), Offences &amp; Penalties under IT Act 2000, IT Act Amendments, 
Inv estigation &amp; adjudication issues,  Digital Ev idence. 
 
Unit -4  Cy ber -crimes under International: 
Hacking Child Porn ography, Cy ber Stalking, Denial of serv ice Attack, Virus Dissemination, Software Piracy , Internet 
Relay  Chat (IRC) Crime, Cr edit  Card Fraud, Net  Extortion, and Phishing etc-Cy ber Terrorism Violation  of Priv acy  on 
Internet-Data Pr otect ion and Priv acy. 
 

Course Materials 

 

Required Text: Text books 

1 . Chris Reed, Internet Law-Text  and Materials,  Cambridge Univ ersity  Press. 
2. Ju stice Yatindra Singh: Cy ber Laws, Univ ersal Law Publishing Co., New  Delhi 
3. Far ou q Ahmed, Cy ber Law in In dia, New Era  publications,  New Delhi 

 
Optional Materials: Reference Books 

1 . Pawan Duggal, Cy ber Law, The Indian perspectiv e, Univ ersal Law Publishing Co.,  New Delhi.  
2. Vakul Sharma, In formation  Technology  Law and Practice, Univ ersal Law Publishing C o.,New Delhi. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 



Evolutionary Computing 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department   Credits   Status   Code 

Ev olutionary  Computing    3 -0-0, (3)   EPR    CS108302CS 

[Pre-requisites: Nil] 

 
Course Objectiv es 

1 . To discu ss the major approaches of ev olutionary  computing.   
2. To dev elop solutions for problems using ev olutionary  appr oaches  
3. To understand biolog ical process that can be mimicked computationally . 

 
Course Content 

Unit-1  Intr oduction to Models and Concept of Computational Intelligence: 
Social Behav ior  a s Optimization - Discrete and Continuou s Optimization  Pr oblems, Cla ssification  of Optimization 
Alg orithms, Optimization  background and terminology -Gradient optimization methods, sampling methods, linear 
pr ogramming, combinatorial optimization, Ev olutionary  Biology  background -Gen oty pe and phen oty pe, unit of selection, 
genes and traits,  chromosomes, alleles,  diploid and haploid,  fitness,  mutation  and recombination, Selection, v ariation 
and landsca pes,  The strengths and weaknesses of the ev olutionary  model, In ductiv e bias,  The No free lunch theorem. 
 
Unit-2  Genetic Alg orithms & Selection Mechanism : 
Representation, operator s,  and standard alg orithm, Ev olutionary  strategies: Ev olution in  continuous v ariables, 
Transformations,  Genetic Pr ogramming, Building blocks and architecture -altering operator s,   Libraries and Trees, 
Fitness pr oportionate, rank, tournament, Stocha stic Univ ersal Sampling and Boltzman selection  methods, Niching 
methods, Spatial methods. 
 
Unit -3 Artificial landscapes and test function s & Co-ev olution: 
The Two armed bandit  pr oblem, Gene Ex pression  Pr ogramming, Multi -modal and deceptiv e functions,  Royal r oads,  N-k 
landscapes,  Hierarchical and fractal functions,  Pareto ev olution, multiple populations and single -population  co-
ev olution. 
 
Unit -4  Multi-objectiv e ev olutionary  algorithms & Swarm Intelligence Techniques: 
Pla sticity  and life-t ime learning, Lamarckian learning, The Baldwin effect,  Symbiosis as a  source of ev olutionary  
inn ov ation, Macr o-mutation s,  Tabu Search- Tabu  Tenure, Cy cle Detection  & Aspiration Criterion, Reactiv e Tabu Search. 
Particle Swarm Optimization, Ant Colony  Optimization, Artificial Bees and Firefly  Algorithm, Hy bridization and 
Comparison s of Swarm Techniques,  Application of Swarm Techniques in  Different  Domains and Real World Pr oblems. 
 

Course Materials 

 

Required Text: Text books 

1 . An introduction to genetic alg orithms by  Melanie Mitchell,  MIT Press.   
2. Computational Intelligence: An Introduction by  A.P. Engelbrecht, Wiley . 

 
Optional Materials: Reference Books 

1. Genetic Alg orithm in  Search Optimization and Machine Learning by  D. E. Goldberg, Pearson 
Education. 

 
 
 
 
 
 

 

 

 



Intellectual Property Rights 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department   Credits   Status   Code 

Intellectual Pr operty  Rights     3 -0-0, (3)   EPR    CS108303CS 

[Pre-requisites: Nil] 

 
Course Objectiv es 

1 . To giv e an idea about IPR, registration  and its en forcement.  
2. To understand their rights for  the protection of their inv ention  done in  their project  work.  
3. To get  registration in  our country  and foreign countries of their inv ention, designs and thesis or theory  written 

by  the students during their pr oject w ork and for  this they  must  hav e knowledge of patents,  copy right, 
trademarks,  designs and information  Techn ology  Act. 

4. To understand the different ty pes of IPR’s. 
 

 Course Content 

Unit-1  Intellectual Pr operty  A Strategic Tool: 
Econ omic v alue of Intellectual Pr operty , Motiv ation  to IP Dev elopment, In st itution s for  Administering  the IP Sy stem, IP 
Rights and Market ing Regulation s: Intr oduction, IPR Protection, Clinical Research Regulations,  IP Management 
Framework: Driv ers of IP Management, Framework of IP Management, IP Strategies,  IP Audits: Preparing  for  an Audit, 
Audit Related Issues. 
 
Unit -2  Intellectual Property : 
Ty pes of IPR, In dian IPR Scenario,  Legal u se of IP,  Patents: History  and Criteria  for  Patent,  Ty pes of Patent,  Indian 
Patent Act,  197 0, Trademarks: Ty pes of Pr otectable Marks,  Acquiring Pr operty  in  Trademarks,  Trademark – An A sset  to 
Guard, Trademarks Act 1999, Copy rights: International A ssociation, Copy right Act 1957, Rights of 
Copy right Owner. 
 
Unit -3 Legal Pr otection: 
Trade Secrets, In dustrial Designs,  Geographical Indication s,  Semiconductor In tegrated Circuit  Lay out Design, The 
Pr otection  of Plant Varieties and Farmers Rights (PPVFR), Biodiv ersity  and Traditional Kn owledge.  
 
Unit -4  Digital Products and Law and En forcement of IPRs: 
Intellectual Pr operty  Exploitation and Risk Cov erage: IPRs in  Cy berSpace,  IPRs in  Pharmaceutical Sector, Intellectual 
Pr operty , Ex ploitation and Risk Cov erage: Intellectual Property  Licensing. 
 

Course Materials 

 

Required Text: Text books 

1 . Vin od V. Sople,  Managing Intellectual Property , Prentice Hall of India  pv t Ltd.  
2. S. V. Satakar, Intellectual Pr operty  Rights and Copy  Rights,  Ess Publications,  New Delhi. 
 

Optional Materials: Reference Books 

1 . Deborah E. Bou choux, Intellectual Pr operty : The Law of Trademarks,  Copy rights,  Patents and Trade Secrets, 
Cengage Learning, Third Edition. 

2. Prabuddha Ganguli,  Intellectual Pr operty  Rights: Unlea shing the Kn owledg e Economy , McGraw Hill Education. 
3. Edited by  Derek Bosworth and Elizabeth Webster, The Management of Intellectual Property , Edward Elgar 

Pu blishing Ltd. 
 

 

 

 

 



Quantum Computing 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department      Credits   Status   Code 

Quantum Computing      3-0-0, (3)   EPR    CS108304CS 

[Pre-requisites: Discrete Structures] 

 
Course Objectiv es 

1 . The objectiv e of this course is to pr ov ide the students an intr oduction to quantum computation. Much  of the 
backgr ound material related to the algebra  of complex  v ector  spaces and quantum  mechanics is cov ered within the 
course. 
 

 Course Content 

Unit-1  Intr oduction To Quantum Computation: 
Intr oduction to quantum computing, Quantum bits,  Bloch sphere representation of a qu bit,  multiple qubits,  Linear 
operator s and spectral decomposit ion, Operator  functions and tensor  pr oducts, Hilbert spaces, Dirac's n otation.  
 
Unit -2  Background Mathematics And Phy sics 
Hilber  space,  Probabilit ies and measurements,  entanglement, den sity  operator s and correlation, basics of quantum 
mechanics, Mea surements in  ba ses other than computational ba sis.  Quantum Circuits: Single qubit  gates, Mu ltiple 
qubit  gates, Design of quantum circuits. 
 
Unit -3 Quantum Information And Cry ptography 
Comparison  between  cla ssical and quantum information  theory , Bell states,  Quantum teleportation, Quantum 
Cry ptography,No cloning theorem. Quantum Algorithms:Classical computation on  quantum computers,  Relation ship 
between quantum and cla ssical complexity  cla sses,  Deutsch’s alg orithm, Deutsch’s-Jozsa alg orithm, Sh or factorization, 
Gr ov er search. 
 
Unit -4  Noise And Err or Correction 
Graph states and codes,  Quantum error  correction, fault-tolerant computation. 

Course Materials 

 

Required Text: Text books 

1 . Nielsen M. A.,  Quantum Computation and Quantum Information, Cambridge Univ ersity  Press., 2002. 
2. Ben enti G.,  Ca sati G.  and Strini G.,  Principles of Quantum Computation  and In formation, Vol.  I: Ba sic 

Concepts, V ol II: Ba sic Tools and Special Topics,  World Scientific,  2004. 
3. Pittenger A. O.,  An Introduction to Quantum Computing Algorithms, 2000. 
4. Michael A. Nielsen and Isaac L. Chuang, Quantum computation and Quantum information, Cambridge 

Univ ersity  Press. 
 

Optional Materials: Reference Book s 

1 . Elements of quantum computation and Quantum Communication, Anirban, 2013. 
2. An Introduction to Quantum Computing, P Kay e, R Laflamme and M Mosca. 
3. Cla ssical and Quantum Computation, Kitaev , 2002. 
4. Exploration s in Quantum Computing, Williams, 2010. 
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Augmented Reality & Virtual Reality 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department      Credits   Status   Code 

Augmented Reality  & Virtual Reality     3 -0-0, (3)   EPR    CS108305CS 

[Pre-requisites: Nil] 

 

Course Objectiv es 

1 . This course pr ov ides students with an opportunity  to explore the research issues in Augmented Reality  and Virtual 

Reality  (AR &VR).  

2. It  also makes the students kn ow the basic concept  and framework of v irtual reality . 

 
 Course Content 

Unit-1  Intr oduction of Virtual Reality : 
Fundamental Concept  and Components of Virtual Reality . Primary  Features and Present  Dev elopment on Virtual 
Reality . Mult iple Models of Input  and Output  Interface in  Virtual Reality : Input  -- Tracker, Sen sor,  Digital Glov e, 
Mov ement Capture,  Video-based Input,  3D Menus & 3 DScanner etc.  Output -- Visual /Auditory  / Haptic Dev ices. 
 
Unit -2  Visual Computation  in Virtual Reality : 
Fundamentals of Computer Graphics.  Software and Hardware Technology  on Stereoscopic Display . Advanced 
Techniques in CG: Management of Large Scale Env ironments & Real Time Rendering. 
 
Unit -3 Interactiv e Techniques in  Virtual Reality : 
Body  Track, Hand Gesture, 3 D Manus, Object  Grasp. Dev elopment Tools and Frameworks in  Virtual Reality : 
Frameworks of Software Dev elopment Tools in V R. X3 D Standard; Vega, MultiGen, Virtools etc.  Application  of VR in 
Dig ital Entertainment: VR Technology  in  Film & TV  Pr oduction. VR Technology  in  Phy sical Ex ercises and Games. 
Dem onstration of Digital Entertainment by  VR. 
 
Unit-4  Augmented and Mixed Reality : 
Taxon omy , technology  and features of augmented reality , difference between  AR and V R, Challenges with  AR, A R 
sy stems and functionality , Augmented reality  methods, v isualization  techniques for  augmented r eality , wireless display s 
in  educational augmented r eality  applications,  m obile pr oject ion  interfaces,  marker-less tracking  for  augmented reality , 
enhancing interactiv ity  in AR env ironments,  ev aluating A R sy stems. 
 

Course Materials 

 

Required Text: Text books 

1 . Burdea, G. C.  and P. Coffet. Virtual Reality  Technology , Second Edition. Wiley -IEEE Pr ess.   
2. Alan B. Craig, Under standing Augmented Reality , Concepts and Application s,  Morgan Kaufmann. 

Optional Materials: Reference Books 

1 . Alan Craig,  William Sherman and Jeffrey  Will,  Dev eloping Virtual Reality  Applications,  Foundations of Effectiv e 
Design, Morgan Kaufmann. 

 
 

 

 

 

 

 

 



Advance AI and edge Computing 
[8th Semester,  Fourth Year] 

Course Description 

Offered by  Department      Credits   Status   Code 

Advance A I and edge Computing                3 -0-0, (3)   EPR    CS108306CS 

[Pre-requisites: A I] 

 
Course Objectiv es 

1. To cov er modern paradigms of A I that goes bey ond traditional learning. 

2. To understand the In dustrial IoT, embedded A I.   

 
 Course Content 

 

Unit-1  Making decision s & Kn owledge Representation : 
Utility  theory , utility  function s,  decision  networks,  sequ ential decision  pr oblems, Partially  Observ able MDPs, Game 
Theory , Ontological engineering, Situation  Calculus,  semantic netw orks,  description  logic.  
 
Unit -2  Planning: 
Planning with state space search, Partial-Order  Planning, Planning  Graphs, Planning with Propositional Logic, 
hierarchical ta sk network planning, n on-determinist ic domains,  conditional planning, continu ous planning, multi-agent 
planning. 
 
Unit -3 Deep Learning and advanced algorithms track: 
Autoencoder s, Natural Language Pr ocessing  (NLP),  Unsuperv ised Learning, Representation Learning, Generativ e 
Adv ersarial Networks, Bay esian a ppr oaches to machine learning and deep learning, GANs, Rein forcement Learning . 
 
Unit -4  Cloud and Edge Implementation s track: 
Machine Learning  and Deep Learning implementation  in  the Google Cloud Plat form, Machine Learning and Deep 
Learning implementation in  the A zure plat form, Machine Learning and Deep Learning implementation in  the Amazon 
Web Serv ices platform  ,  Azure Sphere for  deploy ing Machine Learning and Deep Learning implementation models on 
embedded dev ices,Time series dev elopment, Industrial IoT, Embedded A I (Intel,  ARM platforms),  Computer Vision, 
Pr edictiv e Maintenance with MATLA B & Simulink, Signal Pr ocessing for  Deep Learning with MATLA B. 
 

Course Materials 

 

Required Text: Text books 

1 . S. Russel,  P.  Norv ig, Artificial Intelligence: A Modern Approach, Pearson, 3rd Edition. 

2. Gulli,  Antonia,  Kapoor,  Amita,  and Pal,  Sujit, Deep Learning with  Tensor Flow  2  and Keras: Regression, 
Conv Nets,  GANs, RNNs, NLP, and more with Ten sorFlow 2 and the Keras API. 
 

Optional Materials: Reference Books 

1 . E. Rich, K. Knight, S.  B.  Nair, Artificial Intellig ence,  McGraw Hill Education, 3rd Edition.  
2. R.S. Sutton, A.G. Barto,  Rein forcement Learning: An Introduction, The MIT Press, 2nd Edition. 
3. Osborne, Phil,  and Singh, Kajal,  Applications of Reinforcement Learning to Real -World Data: An educational 

introduction to the fundamentals of Reinforcement Learning with practical examples on  real data . 
 

 


