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OBJECTIVES:  The objective of this course is to fulfill the needs of engineers to understand 
applications of Numerical Analysis, Transform Calculus and Statistical techniques in order to 
acquire mathematical knowledge and to solving wide range of practical problems appearing 
in different sections of science and engineering. More precisely, the objectives are:  

 To introduce effective mathematical tools for the Numerical Solutions algebraic and 
transcendental equations. 

 To enable young technocrats to acquire mathematical knowledge to understand 
Laplace transformation, Inverse Laplace transformation and Fourier Transform which 
are used in various branches of engineering.   

 To acquaint the student with mathematical tools available in Statistics needed in 
various field of science and engineering. 

Module 1: Numerical Methods – 1: (8 hours): Solution of polynomial and transcendental 
equations – Bisection method, Newton-Raphson method and Regula-Falsi method. Finite 
differences, Relation between operators, Interpolation using Newton’s forward and backward 
difference formulae. Interpolation with unequal intervals: Newton’s divided difference and 
Lagrange’s formulae.  

Module 2: Numerical Methods – 2: (6 hours): Numerical Differentiation, Numerical 
integration: Trapezoidal rule and Simpson’s 1/3rd and 3/8 rules. Solution of Simultaneous 
Linear Algebraic Equations by Gauss’s Elimination, Gauss’s Jordan, Crout’s methods, 
Jacobi’s, Gauss-Seidal, and Relaxation method., 

Module 3: Numerical Methods – 3: (10 hours): Ordinary differential equations:  Taylor’s 
series, Euler and modified Euler’s methods. RungeKutta method of fourth order for solving 
first and second order equations.  Milne’s and Adam’s predicator-corrector methods. Partial 
differential equations: Finite difference solution two dimensional Laplace equation and 
Poission equation, Implicit and explicit methods for one dimensional heat equation (Bender-
Schmidt and Crank-Nicholson methods), Finite difference explicit method for wave equation. 

Module 4: Transform Calculus: (8 hours): Laplace Transform, Properties of Laplace 
Transform, Laplace transform of periodic functions. Finding inverse Laplace transform by 
different methods, convolution theorem.  Evaluation of integrals by Laplace transform, 
solving ODEs  by Laplace Transform method,  Fourier transforms. 

Module 5: Concept of Probability: (8 hours): Probability Mass function, Probability 
Density Function, Discrete Distribution: Binomial, Poisson’s, Continuous Distribution:  
Normal Distribution, Exponential Distribution. 

 

 



Textbooks/References:  

1. P. Kandasamy, K. Thilagavathy, K. Gunavathi, Numerical Methods, S. Chand & 
Company, 2nd Edition, Reprint 2012. 

2. S.S. Sastry, Introductory methods of numerical analysis, PHI, 4th Edition, 2005.  
3. Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 

2006.  
4. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2010.   
5. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi 

Publications, Reprint, 2010.  
6. Veerarajan T., Engineering Mathematics, Tata McGraw-Hill, New Delhi, 2008.   
7. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book 

Stall, 2003 (Reprint).  
8. S. Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.  
9. W. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, 3rd Ed., 

Wiley, 1968. Statistics 
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Algorithms, Designing algorithms, analyzing algorithms, asymptotic notations, heap and 
heap sort. Introduction to divide and conquer technique, analysis, design and comparison of 
various algorithms based on this technique, example binary search, merge sort, quick sort, 
strassen’s matrix multiplication. 

 
Study of Greedy strategy, examples of greedy method like optimal merge patterns, Huffman 
coding, minimum spanning trees, knapsack problem, job sequencing with deadlines, single 
source shortest path algorithm 

 
Concept of dynamic programming, problems based on this approach such as 0/1 knapsack, 
multistage graph, reliability design, Floyd-Warshall algorithm 

 
Backtracking concept and its examples like 8 queen’s problem, Hamiltonian cycle, Graph 
coloring problem etc. Introduction to branch & bound method, examples of branch and 
bound method like traveling salesman problem etc. Meaning of lower bound theory and its 
use in solving algebraic problem, introduction to parallel algorithms. 

 
Binary search trees, height balanced trees, 2-3 trees, B-trees, basic search and traversal 
techniques for trees and graphs (In order, preorder, postorder, DFS, BFS), NP-completeness. 

 
References: 
1. Coremen Thomas, Leiserson CE, Rivest RL; Introduction to Algorithms; PHI. 
2. Horowitz & Sahani; Analysis & Design of Algorithm 
3. Dasgupta; algorithms; TMH 
4. Ullmann; Analysis & Design of Algorithm; 
5. Michael T Goodrich, Robarto Tamassia, Algorithm Design, Wiely India 
6. Rajesh K Shukla: Analysis and Design of Algorithms: A Beginner's Approach; Wiley 

 
 

List of Experiments( expandable): 
1. Write a program for Iterative and Recursive Binary Search. 
2. Write a program for Merge Sort. 
3. Write a program for Quick Sort. 
4. Write a program for Strassen’s Matrix Multiplication. 
5. Write a program for optimal merge patterns. 
6. Write a program for Huffman coding. 
7. Write a program for minimum spanning trees using Kruskal’s algorithm. 
8. Write a program for minimum spanning trees using Prim’s algorithm. 
9. Write a program for single sources shortest path algorithm. 
10. Write a program for Floye-Warshal algorithm. 
11. Write a program for traveling salesman problem. 
12. Write a program for Hamiltonian cycle problem. 

 



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL 
 

New Scheme Based On AICTE Flexible Curricula 
 

Computer Science and Engineering, IV-Semester 
 

CS403 Software Engineering 
 

RATIONALE: 
The purpose of this subject is to cover the underlying concepts and techniques used in 
Software Engineering & Project Management. Some of these techniques can be used in 
software design & its implementation. 
 
PREREQUISITE:- 
The students should have at least one year of experience in programming a high-level 
language and databases. In addition, a familiarity with software development life cycle will 
be useful in studying this subject. 
 
Unit I: The Software Product and Software Process 
Software Product  and  Process  Characteristics,  Software  Process  Models:  
LinearSequential Model, Prototyping Model, RAD  Model, Evolutionary Process Models  
likeIncremental Model, Spiral  Model,  Component  Assembly  Model,  RUP  and  
Agileprocesses.  Software  Process customization and improvement, CMM, Product 
andProcess Metrics 
 
Unit II: Requirement Elicitation, Analysis, and Specification 
Functional and Non-functional requirements, Requirement Sources and Elicitation 
Techniques, Analysis Modeling for Function-oriented and Object-oriented software 
development, Use case Modeling, System and Software Requirement Specifications, 
Requirement Validation, Traceability 
 
Unit III: Software Design 
The Software Design Process, Design Concepts and Principles, Software Modeling andUML, 
Architectural Design, Architectural Views and Styles, User Interface Design, Function-
oriented Design, SA/SD Component Based Design, Design Metrics. 
 
Unit IV: Software Analysis and Testing 
Software Static and Dynamic analysis, Code inspections, Software Testing, Fundamentals, 
Software Test Process, Testing Levels, Test Criteria, Test Case Design, TestOracles, Test 
Techniques, Black-Box Testing, White-Box Unit Testing and Unit, Testing Frameworks, 
Integration Testing, System Testing and other Specialized, Testing, Test Plan, Test Metrics, 
Testing Tools. , Introduction to Object-oriented analysis, design and comparison with 
structured Software Engg. 
 
Unit V: Software Maintenance & Software Project Measurement 
Need and Types of Maintenance, Software Configuration Management (SCM), Software 
Change Management, Version Control, Change control and Reporting, Program 
Comprehension Techniques, Re-engineering, Reverse Engineering, Tool Support. Project 
Management Concepts, Feasilibility Analysis, Project and Process Planning, Resources 



Allocations, Software efforts, Schedule, and Cost estimations, Project Scheduling and 
Tracking, Risk Assessment and Mitigation, Software Quality Assurance(SQA). Project Plan, 
Project Metrics. 
 
Practical and Lab work  
Lab work should include a running case study problem for which different deliverable sat the 
end of each phase of a software development life cycle are to be developed. Thiswill include 
modeling the requirements, architecture and detailed design. Subsequentlythe design models 
will be coded and tested. For modeling, tools like Rational Roseproducts. For coding and 
testing, IDE like Eclipse, Net Beans, and Visual Studio can be used. 
 

References  

1. Pankaj Jalote ,”An Integrated Approach to Software Engineering”, Narosa Pub, 2005 
2. Rajib Mall, “Fundamentals of Software Engineering” Second Edition, PHI Learning 
3. R S. Pressman ,”Software Engineering: A Practitioner's Approach”, Sixth edition2006, 
McGraw-Hill. 
4. Sommerville,”Software Enginerring”,Pearson Education. 
5. Richard H.Thayer,”Software Enginerring & Project Managements”, WileyIndia 
6. Waman S.Jawadekar,”Software Enginerring”, TMH 

7. Bob Hughes, M.Cotterell, Rajib Mall “ Software Project Management”, McGrawHill
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Objectives: Students to be familiarize the basic principles of computer architecture, Design 
and Multi Processing, Types of data transfer, Concept of semi conductor memories which is 
useful for research work in field Computer System. 
 
Basic Structure of Computer: Structure  of  Desktop  Computers,  CPU:  General  Register 
Organization-Memory  Register,  Instruction Register, Control Word, Stack Organization, 
Instruction Format, ALU, I/O System, bus,CPU and Memory Program  Counter,  Bus  
Structure, Register  Transfer  Language-Bus  and  Memory  Transfer,  addressing modes. 
Control Unit Organization: Basic  Concept  of  Instruction,  Instruction  Types,  Micro  
Instruction  Formats, Fetch  and  Execution  cycle, Hardwired  control  unit,  Micro-
programmed  Control  unit microprogram  sequencer    Control  Memory, Sequencing and 
Execution of Micro Instruction.  

Computer Arithmetic:  Addition   and   Subtraction,   Tools   Compliment   Representation,   
Signed   Addition   and   Subtraction, Multiplication   and   division,   Booths   Algorithm,   
Division   Operation,   Floating   Point   Arithmetic Operation. design of Arithmetic unit 

I/O Organization:I/O  Interface –PCI  Bus,  SCSI  Bus,  USB,  Data  Transfer:  Serial,  
Parallel,  Synchronous, Asynchronous Modes of Data Transfer, Direct Memory 
Access(DMA), I/O Processor. 

Memory Organization: Main   memory-RAM,  ROM,  Secondary  Memory –Magnetic  
Tape, Disk,  Optical  Storage,  Cache Memory:  Cache  Structure  and  Design,  Mapping  
Scheme,  Replacement  Algorithm,  Improving  Cache Performance, Virtual Memory, 
memory management hardware 

Multiprocessors: Characteristics   of   Multiprocessor,   Structure   of   Multiprocessor-Inter-
processor   Arbitration,   Inter-Processor   Communication   and   Synchronization.   Memory   
in   Multiprocessor   System,   Concept   of Pipelining,  Vector Processing,  Array Processing, 
RISC And CISC, Study  of  Multicore Processor –Intel, AMD.  

Reference Books: 
1.Morris Mano , “Computer System Organization  ”PHI 
2.Alan Clements: “Computer Organization  and Architecture”, Cengage Learning 
3.Subrata Ghosal: “Computer Architecture and Organization”, Pearson 
4.William stalling ,“Computer Architecture and Organization” PHI 
5.M. Usha, T.S. Shrikant: “Computer System Architecture and Organization”, Willey India 
6.Chaudhuri, P.Pal: “Computer Organization and Design”, PHI 
7.Sarangi: “Computer Organization and Architecture”,Mc-Graw Hills 



Computer Org.& Architecture (List of Practicals) 

1. Study of Multiplexer and Demultiplexer 
2. Study of Half Adder and Subtractor 
3. Study of Full Adder and Subtractor 
4. WAP to add two 8 bit numbers and store the result at memory location 2000 
5. WAP to multiply two 8 bit numbers stored at memory location 2000 and 2001 and 

stores the result at memory location 2000 and 2001. 
6. WAP to add two 16-bit numbers. Store the result at memory address starting from 

2000. 
7. WAP which tests if any bit is '0' in a data byte specified at an address 2000. If it is so, 

00 would be stored at address 2001 and if not so then FF should be storedat the same 
address. 

8. Assume that 3 bytes of data are stored at consecutive memory addresses of the data 
memory starting at 2000. Write a program which loads register C with (2000), i.e. 
with data contained at memory address2000, D with (2001), E with (2002) and A with 
(2001).  

9. Sixteen bytes of data are specified at consecutive data-memory locations starting at 
2000. Write a program which increments the value of all sixteen bytes by 01.  

10. WAP to add t 10 bytes stored at memory location starting from 3000. Store the result 
at memory location 300A 
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RATIONALE:The purpose of this subject is to cover the underlying concepts Operating 
System. This syllabus provides a comprehensive introduction of Operating System, Process 
Management, Memory Management, File Management and I/O management.  

PREREQUISITE:  

UNIT 1. Introduction to Operating Systems: Function, Evolution, Different Types, Desirable 
Characteristics and features of an O/S, Operating Systems Services: Types of Services, 
Different ways of providing these Services – Utility Programs, System Calls. 

UNIT 2. File Systems: File Concept, User’s and System Programmer’s view of File System, 
Disk Organization, Tape Organization, Different Modules of a File System, Disk Space 
Allocation Methods – Contiguous, Linked, Indexed. Directory Structures, File Protection, 
System Calls for File Management, Disk Scheduling Algorithms. 

UNIT 3. CPU Scheduling : Process Concept, Scheduling Concepts, Types of Schedulers, 
Process State Diagram, Scheduling Algorithms, Algorithms Evaluation, System calls for 
Process Management; Multiple Processor Scheduling; Concept of Threads. 

Memory Management: Different Memory Management Techniques – Partitioning, Swapping, 
Segmentation, Paging, Paged Segmentation, Comparison of these techniques, Techniques for 
supporting the execution of large programs: Overlay, Dynamic Linking and Loading, Virtual 
Memory – Concept, Implementation by Demand Paging etc. 

UNIT 4. Input / Output : Principles and Programming, Input/Output Problems, Asynchronous 
Operations, Speed gap Format conversion, I/O Interfaces, Programme Controlled I/O, 
Interrupt Driven I/O, Concurrent I/O. 

Concurrent Processes : Real and Virtual Concurrency, Mutual Exclusion, Synchronization, 
Inter- Process Communication, Critical Section Problem, Solution to Critical Section 
Problem : Semaphores – Binary and Counting Semaphores, WAIT & SIGNAL Operations 
and their implementation. Deadlocks: Deadlock Problems, Characterization, Prevention, 
Avoidance, Recovery. 

UNIT 5. Introduction to Network, Distributed and Multiprocessor Operating Systems. Case 
Studies: Unix/Linux, WINDOWS and other Contemporary Operating Systems. 

TEXT BOOKS RECOMMENDED: 

1. Silberschatz, Galvin, Gagne, “Operating System Concepts’’, Wiley, 9/E 

2. William Stalling, “Operating Systems”, Pearson Education 



REFERENCE BOOKS: 

1. Andrew S. Tanenbaum, “Modern Operating Systems”, 3/e, Prentice Hall 

2. Maurice J. Bach, “ The Design of Unix Operating System”, Prentice Hall of India, 

3. Bovet & Cesati, “Understanding the Linux Kernel”, O’Reily, 2/E. 
 
List of Experiment 

1. Write a program to implement FCFS CPU scheduling algorithm. 
2. Write a program to implement SJF CPU scheduling algorithm. 
3. Write a program to implement Priority CPU Scheduling algorithm. 
4. Write a program to implement Round Robin CPU scheduling algorithm. 
5. Write a program to compare various CPU Scheduling Algorithms over different  
     Scheduling Criteria. 
6. Write a program to implement classical inter process communication problem(producer  

consumer). 
7. Write a program to implement classical inter process communication problem(Reader   
    Writers). 
8. Write a program to implement classical inter process communication  
    roblem(Dining_Philosophers). 
9. Write a program to implement & Compare various page replacement algorithm. 
10. Write a program to implement & Compare various Disk & Drum scheduling Algorithms 
11. Write a program to implement Banker’s algorithms. 
12. Write a program to implement Remote Proccedure Call(RPC). 
13. Write a Devices Drivers for any Device or pheriperal. 
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Objective: To introduce and understand students to programming concepts and techniques 
using the Java language and programming environment, class, objects , also learn about 
lifetime, scope and the initialization mechanism of variables and improve the ability 
general problem solving abilities in programming. Be able to use the Java SDK 
environment to create, debug and run simple Java program. 
Basic Java Features - C++ Vs JAVA, JAVA virtual machine, Constant & Variables, Data 
Types, Class, Methods,Objects, Strings and Arrays, Type Casting, Operators, Precedence 
relations,  Control  Statements, Exception Handling, File and Streams, Visibility, 
Constructors, Operator and Methods Overloading, Static Members, Inheritance: 
Polymorphism, Abstract methods and Classes 

 
Java Collective Frame Work - Data Structures: Introduction, Type-Wrapper Classes for 
Primitive Types, Dynamic Memory Allocation, Linked List, Stack, Queues, Trees, 
Generics: Introduction, Overloading Generic Methods, Generic Classes, Collections: 
Interface Collection and Class Collections, Lists, Array List and Iterator, Linked List, 
Vector. Collections Algorithms: Algorithm sorts, Algorithm shuffle, Algorithms reverse, 
fill, copy, max and min Algorithm binary Search, Algorithms add All, Stack Class of 
Package java. Util, Class Priority Queue and Interface Queue, Maps, Properties Class, Un-
modifiable Collections. 

 
Advance Java Features - Multithreading: Thread States, Priorities and Thread Scheduling, 
Life Cycle of a Thread, Thread Synchronization, Creating and Executing Threads, 
Multithreading with GUI,Monitors and Monitor Locks. Networking: Manipulating URLs, 
Reading a file on a Web Server, Socket programming, Security and the Network, RMI, 
Networking, Accessing Databases with JDBC: Relational Database, SQL, MySQL, Oracle 

 
Advance Java Technologies - Servlets: Overview and Architecture, Setting Up the Apache 
Tomcat Server, Handling HTTP get Requests, Deploying a web Application, Multitier 
Applications, Using JDBC from a Servlet, Java Server Pages (JSP): Overview, First JSP 
Example, Implicit Objects, Scripting, Standard Actions, Directives, Multimedia: Applets 
and Application: Loading, Displaying and Scaling Images, Animating a Series of Images, 
Loading and playing Audio clips 

 
Advance Web/Internet Programming (Overview): J2ME, J2EE, EJB, XML. 

 
References: 
1. E. Balaguruswamy, “Programming In Java”; TMH Publications 
2. The Complete Reference: Herbert Schildt, TMH 
3. Deitel & Deitel, ”JAVA, How to Program”; PHI, Pearson. 
4. Cay Horstmann, Big JAVA, Wiley India. 
5. Merlin Hughes, et al; Java Network Programming , Manning Publications/Prentice Hall 

 
 



List of Program : 
1. Installation of J2SDK 
2. Write a program to show Scope of Variables 
3. Write a program to show Concept of CLASS in JAVA 
4. Write a program to show Type Casting in JAVA 
5. Write a program to show How Exception Handling is in JAVA 

6. Write a Program to show Inheritance 
7. Write a program to show Polymorphism 
8. Write a program to show Access Specifiers (Public, Private, Protected) in JAVA 
9. Write a program to show use and Advantages of CONTRUCTOR 
10. Write a program to show Interfacing between two classes 
11. Write a program to Add a Class to a Package 
12. Write a program to show Life Cycle of a Thread 
13. Write a program to demonstrate AWT. 
14. Write a program to Hide a Class 
15. Write a Program to show Data Base Connectivity Using JAVA 
16. Write a Program to show “HELLO JAVA ” in Explorer using Applet 
17. Write a Program to show Connectivity using JDBC 
18. Write a program to demonstrate multithreading using Java. 
19. Write a program to demonstrate applet life cycle. 
20. Write a program to demonstrate concept of servlet. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Programming Practices (b) (Dot Net Technologies) 
 
 
Introduction .NET framework, features of .Net framework, architecture and component 
of .Net, elements of .Net. 

 
Basic Features Of C# Fundamentals, Classes and Objects, Inheritance and 
Polymorphism, Operator Overloading, Structures. Advanced Features Of C# Interfaces, 
Arrays, Indexers and Collections; Strings and Regular Expressions, Handling Exceptions, 
Delegates and Events. 

 
Installing ASP.NET framework, overview of the ASP .net framework, overview of CLR, 
class library, overview of ASP.net control, understanding HTML controls, study of 
standard controls, validations controls, rich controls. Windows Forms: All about windows 
form, MDI form, creating windows applications, adding controls to forms, handling 
Events, and using various Tolls 

 
Understanding and handling controls events, ADO.NET- Component object model, ODBC, 
OLEDB, and SQL connected mode, disconnected mode, dataset, data-reader Data base 
controls: Overview of data access data control, using grid view controls, using details view 
and frame view controls, ado .net data readers, SQL data source control, object data source 
control, site map data source. 

 
XML: Introducing XML, Structure, and syntax of XML, document type definition (DTD), 
XML Schema, Document object model, Presenting and Handling XML. xml data source, 
using navigation controls, introduction of web parts, using java script, Web Services 

 
References: 
1. C# for Programmers by Harvey Deitel, Paul Deitel, Pearson Education 
2. Balagurusamy; Programming in C#; TMH 
3. Web Commerce Technology Handbook by Daniel Minoli, Emma Minoli , TMH 
4. Web Programming by Chris Bates, Wiley 
5. Alex Mackey, “ Introduction.NET 4.5 “, Wiley India 
6. ASP .Net Complete Reference by McDonald, TMH. 
7. ADO .Net Complete Reference by Odey, TMH 

 
List of Experiments/ program (Expandable): 
1. Working with call backs and delegates in C# 
2. Code access security with C#. 
3. Creating a COM+ component with C#. 
4. Creating a Windows Service with C# 
5. Interacting with a Windows Service with C# 
6. Using Reflection in C# 
7. Sending Mail and SMTP Mail and C# 
8. Perform String Manipulation with the String Builder and String Classes and C#: 
9. Using the System .Net Web Client to Retrieve or Upload Data with C# 
10. Reading and Writing XML Documents with the XML Text-Reader/-Writer Class and C# 
11. Working with Page using ASP .Net. 
12. Working with Forms using ASP .Net 
13. Data Sources access through ADO.Net, 
14. Working with Data readers , Transactions 
15. Creating Web Application. 



Programming Practices (c) Python 
 
Introduction: Basic syntax, Literal Constants, Numbers, Variable and Basic data types, 
String, Escape Sequences, Operators and Expressions, Evaluation Order, Indentation, Input 
Output, Functions, Comments. 

Data Structure: List, Tuples, Dictionary and Sets. 

 
Control Flow: Conditional Statements - If, If-else, Nested If-else. Iterative Statement - 
For, While, Nested Loops. Control statements - Break, Continue, Pass. 

Object oriented programming: Class and Object, Attributes, Methods, Scopes and 
Namespaces, Inheritance, Overloading, Overriding, Data hiding. 

Exception: Exception Handling, Except clause, Try finally clause, User Defined 
Exceptions. 

 
Modules and Packages 

 
Standard Libraries: File I/0, Sys, logging, Regular expression, Date and Time, Network 
programming, multi-processing and multi-threading. 

References 
 

 Timothy A. Budd: Exploring python, McGraw-Hill Education. 
 R.Nageshwar Rao ,”Python Programming” ,Wiley India 
 Think Python: Allen B. Downey, O'Reilly Media, Inc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Programming Practices (d) MATLAB 
 
 
MATLAB: An Overview, Brief history of MATLAB, About MATLAB, Installation of 
MATLAB, Help browser, Arranging the desktop, Basic functions of Matlab, Mostly used 
symbols in MATLAB, debugging in Matlab; Building MATLAB expressions: MATLAB 
datatype, command handling, MATLAB basics. 

MATLAB Vector and Matrix: Scalar and vector, elementary features in a vector array, 
matrices, eigen values and eigen vectors, matrix operations, matrix operators, creating 
matrix arrangement, indexing array value, other operations, mathematical operations on 
array, array types 

Graphics in MATLAB: 2D plots, parametric plots, contour lines and implicit plots, field 
plots, multiple graphics display function, 3D plots, multivariate data, data analysis. 

MATLAB programming introduction to M-files,MATLAB editors, M files, scripts, 
functions, MATLAB error and correction, MATLAB debugger; Digital Image Processing 
with MATLAB (Image Processing). 

MATLAB in neural networks: About neural networks, Human and artificial neuron, 
Architecture of neural networks (feed-forward, feedback, network layers), The 
McCuulloch- Pitts Model of Neuron, The Perceptron, Transfer function, neural network 
toolbox, Actual model, applications of neural network. 

 
 

References: 
 

 1. Swapna Kumar, S V B Lenina: MATLAB – Esay way of learning, PHI Learning, 

2016  

 2.Amos Gilat ,” An Introduction with Applications ,4ed “ , wiley India 
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COURSE OUTCOMES: 

After Completing the course student should be able to: 
1. Apply knowledge of computing and mathematics to machine learning problems, models 

and algorithms; 

2. Analyze a problem and identify the computing requirements appropriate for its solution; 

3. Design, implement, and evaluate an algorithm to meet desired needs; and 

4. Apply mathematical foundations, algorithmic principles, and computer science theory to 
the modeling and design of computer-based systems in a way that demonstrates 
comprehension of the trade-offs involved in design choices. 

 
COURSE CONTENTS: 

THEOTY: 

Unit –I 
Introduction to machine learning, scope and limitations, regression, probability, statistics and 
linear algebra for machine learning, convex optimization, data visualization, hypothesis function 
and testing, data distributions, data preprocessing, data augmentation, normalizing data sets, 
machine learning models, supervised and unsupervised learning. 
 
Unit –II 
Linearity vs non linearity, activation functions like sigmoid, ReLU, etc., weights and bias, loss 
function, gradient descent, multilayer network, backpropagation, weight initialization, training, 
testing, unstable gradient problem, auto encoders, batch normalization, dropout, L1 and L2 
regularization, momentum, tuning hyper parameters, 
 
Unit –III 
Convolutional neural network, flattening, subsampling, padding, stride, convolution layer, 
pooling layer, loss layer, dance layer 1x1 convolution, inception network, input channels, 
transfer learning, one shot learning, dimension reductions, implementation of CNN like tensor 
flow, keras etc. 

 
 



Unit –IV 
Recurrent neural network, Long short-term memory, gated recurrent unit, translation, beam 
search and width,  Bleu score, attention model, Reinforcement Learning, RL-framework, MDP, 
Bellman equations, Value Iteration and Policy Iteration, , Actor-critic model,   Q-learning, 
SARSA 
 
Unit –V 
Support Vector Machines, Bayesian learning, application of machine learning in computer 
vision, speech processing, natural language processing etc, Case Study: ImageNet Competition 
 

TEXT BOOKS RECOMMENDED: 

1. Christopher M. Bishop, “Pattern Recognition and Machine Learning”, Springer-Verlag 
New York Inc., 2nd Edition, 2011. 

2. Tom M. Mitchell, “Machine Learning”, McGraw Hill Education, First edition, 2017. 
3. Ian Goodfellow and Yoshua Bengio and Aaron Courville, “Deep Learning”, MIT Press, 

2016 
 
REFERENCE BOOKS: 

1. Aurelien Geon, “Hands-On Machine Learning with Scikit-Learn and Tensorflow: 
Concepts, Tools, and Techniques to Build Intelligent Systems”, Shroff/O'Reilly; First 
edition (2017). 

2. Francois Chollet, "Deep Learning with Python", Manning Publications, 1 edition (10 
January 2018). 

3. Andreas Muller, "Introduction to Machine Learning with Python: A Guide for Data 
Scientists", Shroff/O'Reilly; First edition (2016). 

4. Russell, S. and Norvig, N. “Artificial Intelligence: A Modern Approach”, Prentice Hall 
Series in Artificial Intelligence. 2003. 

 

PRACTICAL: 

Different problems to be framed to enable students to understand the concept learnt and 
get hands-on on various tools and software related to the subject. Such assignments are to 
be framed for ten to twelve lab sessions. 
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Course Outcomes:After completion of the course students will be able to 
1. Characterize and appreciate computer networks from the view point of components and 

from the view point of services 
2. Display good understanding of the flow of a protocol in general and a network protocol 

in particular 
3. Model a problem or situation in terms of layering concept and map it to the TCI/IP stack 
4. Select the most suitable Application Layer protocol (such as HTTP, FTP, SMTP, DNS, 

Bit torrent) as per the requirements of the network application and work with available 
tools to demonstrate the working of these protocols. 

5. Design a Reliable Data Transfer Protocol and incrementally develop solutions for the 
requirements of Transport Layer 

6. Describe the essential principles of Network Layers and use IP addressing to create 
subnets for any specific requirements 

 
Unit –I 
Computer Network: Definitions, goals, components, Architecture, Classifications & Types. 
Layered Architecture: Protocol hierarchy, Design Issues, Interfaces and Services, Connection 
Oriented & Connectionless Services, Service primitives, Design issues & its functionality. ISO-
OSI Reference Model: Principle, Model, Descriptions of various layers and its comparison with 
TCP/IP. Principals of physical layer: Media, Bandwidth, Data rate and Modulations 
 
Unit-II 
Data Link Layer: Need, Services Provided, Framing, Flow Control, Error control. Data Link 
Layer Protocol: Elementary &Sliding Window protocol: 1-bit, Go-Back-N, Selective Repeat, 
Hybrid ARQ. Protocol verification: Finite State Machine Models & Petri net models. 
ARP/RARP/GARP 
 
Unit-III  
MAC Sub layer: MAC Addressing, Binary Exponential Back-off (BEB) Algorithm, Distributed 
Random Access Schemes/Contention Schemes: for Data Services (ALOHA and Slotted-
ALOHA), for Local-Area Networks (CSMA, CSMA/CD, CSMA/CA), Collision Free Protocols: 
Basic Bit Map, BRAP, Binary Count Down, MLMA Limited Contention Protocols: Adaptive 
Tree Walk, Performance Measuring Metrics. IEEE Standards 802 series & their variant. 
 
Unit-IV 
Network Layer: Need, Services Provided , Design issues, Routing algorithms: Least Cost 
Routing algorithm, Dijkstra's algorithm, Bellman-ford algorithm, Hierarchical Routing, 
Broadcast Routing, Multicast Routing. IP Addresses, Header format, Packet forwarding, 
Fragmentation and reassembly, ICMP, Comparative study of IPv4 & IPv6  
 



Unit-V 
Transport Layer: Design Issues, UDP: Header Format, Per-Segment Checksum, Carrying 
Unicast/Multicast Real-Time Traffic, TCP: Connection Management, Reliability of Data 
Transfers, TCP Flow Control, TCP Congestion Control, TCP Header Format, TCP Timer 
Management.Application Layer: WWW and HTTP, FTP, SSH, Email (SMTP, MIME, IMAP), 
DNS, Network Management (SNMP). 
 
References:  
1.Andrew S. Tanenbaum, David J. Wetherall, “Computer Networks” Pearson Education. 
2 Douglas E Comer, “Internetworking WithTcp/Ip Principles, Protocols, And Architecture - Volume I” 
6th Edition,Pearson Education 
3.DimitriBertsekas, Robert Gallager, “Data Networks”, PHI Publication, Second Edition. 
4.KavehPahlavan, Prashant Krishnamurthy, “Networking Fundamentals”, Wiley  
Publication. 
5.Uyless Black, “Computer Networks”, PHI Publication, Second Edition. 
6.Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, “Computer Networks: An Open Source 
Approach”, McGraw Hill. 
 
List of Experiments: 
1. Study of Different Type of LAN& Network Equipments.  
2. Study and Verification of standard Network topologies i.e. Star, Bus, Ring etc. 
3. LAN installations and Configurations.  
4. Write a program to implement various types of error correcting techniques.  
5. Write a program to Implement various types of framing methods.  
6. Study of Tool Command Language (TCL).  
7. Study and Installation of Standard Network Simulator: N.S-2, N.S3.OpNet,QualNetetc . 
8. Study & Installation of ONE (Opportunistic Network Environment) Simulator for High 
Mobility Networks . 
9. Configure 802.11 WLAN. 
10. Implement &Simulate various types of routing algorithm. 
11. Study & Simulation of MAC Protocols like Aloha, CSMA, CSMA/CD and CSMA/CA using 
Standard Network Simulators.  
12. Study of Application layer protocols-DNS, HTTP, HTTPS, FTP and TelNet. 
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Computer Science and Engineering, VI-Semester 
 

Departmental Elective - CS603 (A) Advanced Computer Architecture (ACA) 
 
Course Outcomes: After completion of the course students will be able to 
1. Discuss the classes of computers, and new trends and developments in computer architecture 
2. Study advanced performance enhancement techniques such as pipelines ,dynamic scheduling 
branch predictions, caches 
3. Compare and contrast the modern computer architectures such as RISC, Scalar, and multi 
CPU systems 
4. Critically evaluate the performance of different CPU architecture 
5. Improve the performance of applications running on different CPU architectures. 
6. Develop applications for high performance computing systems 
 
Unit-I 
Flynn’s Classification, System Attributes to Performance, Parallel computer models -
Multiprocessors and multicomputers, Multivector and SIMD Computers. Data and resource 
dependences, Hardware and software parallelism, Program partitioning and scheduling, Grain 
size and latency, Control flow, data flow and Demand driven mechanisms. Static interconnection 
networks, Dynamic interconnection Networks: Bus Systems, Crossbar Switch, Multiport 
Memory, Multistage and Combining Networks 
 
Unit-II 
Instruction set architecture, CISC Scalar Processors , RISC Scalar Processors, VLIW 
architecture, Memory Hierarchy, Inclusion, Coherence and Locality, Memory capacity planning. 
Interleaved memory organization-memory interleaving, pipelined memory access, Bandwidth 
and Fault Tolerance. Backplane Bus System :Backplane bus specification, Addressing and 
timing protocols, Arbitration transaction and interrupt. 
 
Unit-III 
Linear pipeline processor, Nonlinear pipeline processor, Instruction pipeline design, Mechanisms 
for instruction pipelining, pipeline hazards, Dynamic instruction scheduling -score boarding and 
Tomosulo’s algorithm, Branch handling techniques, Arithmetic Pipeline Design, Static 
arithmetic pipeline, Multifunctional arithmetic pipelines. Superscalar pipeline design, Super 
pipeline processor design. 
 
Unit-IV 
Cache coherence, Snoopy protocols, Directory based protocols. Message routing schemes in 
multicomputer network, deadlock and virtual channel. Vector Processing Principles, Vector 
instruction types, Vector-access memory schemes. Vector supercomputer architecture, SIMD 
organization: distributed memory model and shared memory model. Principles of 
Multithreading: Multithreading Issues and Solutions, Multiple-Context Processors 
 



Unit-V 
Parallel Programming Models, Shared-Variable Model, Message-Passing Model, Data-Parallel 
Model, Object-Oriented Model, Functional and Logic Models, Parallel Languages and 
Compilers, Language Features for Parallelism, Parallel Programming Environment, Software 
Tools and Environments. 
 
Suggested Books: 

1. Kai Hwang, “Advanced computer architecture”, TMH. 
2. J.P.Hayes, “computer Architecture and organization”; MGH. 
3. V.Rajaranam & C.S.R.Murthy, “Parallel computer”; PHI Learning. 
4. Kain,”Advance Computer Architecture: -A System Design Approach”, PHI Learning 
5. M.J Flynn, “Computer Architecture, Pipelined and Parallel Processor Design”; Narosa 

Publishing. 
6. Hwang and Briggs, “Computer Architecture and Parallel Processing”; MGH. 
7. David E. Callav & Jaswinder Pal Singh Marge Kaufmann”Advance Computer 

Architecture”,EIS India. 
8. Sajjan G. Shiva, Taylar & Francis, “Advance Computer Architecture 
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Computer Science and Engineering, VI-Semester 
 

Departmental Elective - CS603 (B) Computer Graphics & Visualization 
 
 

Unit-I Introduction to Raster Scan displays, Pixels, Frame buffer, Vector & Character 
generation, Random Scan systems, Display devices, Scan Conversion techniques, Line Drawing 
algorithms: simple DDA, Bresenham’s Algorithm, Circle Drawing Algorithms: Midpoint Circle 
drawing and Bresenham’s Algorithm, Polygon fill algorithm: Boundary-fill and Flood-fill 
algorithms. 

Unit-II 2-D Transformation: Translation, Rotation, Scaling, Shearing, Reflection. Inverse 
Transformation, Homogeneous coordinate system, Matrices Transformation, Composite 
Transformation. Windowing & Clipping: World Coordinate System, Screen Coordinate System, 
Viewing Transformation, Line Clipping & Polygon Clipping Algorithms  

Unit-III 3-D Transformations: Translation, Rotation and Scaling. Parallel & Perspective 
Projection: Types of Parallel & Perspective Projection, Hidden Surface elimination: Depth 
comparison, Back face detection algorithm, Painter’s Algorithm, Z-Buffer Algorithm. Curve 
generation, Bezier and B-spline methods. Basic Illumination Model: Diffuse reflection, Specular 
reflection, Phong Shading, Gouraud shading, Ray Tracing, Color models like RGB, YIQ, CMY, 
HSV.  

Unit-IV Visualization: Visualization of 2D/3D scalar fields: color mapping, ISO surfaces. Direct 
volume data rendering: ray-casting, transfer functions, segmentation. Visualization of Vector 
fields and flow data, Time-varying data, High-dimensional data: dimension reduction, parallel 
coordinates, Non-spatial data: multi-variate, tree/graph structured, text Perceptual and cognitive 
foundations, Evaluation of visualization methods, Applications of visualization, Basic Animation 
Techniques like traditional, key framing 

 

Unit –V Multimedia :Basic of multimedia, application of Multimedia, Text-Types, Unicode 
Standard ,text Compression, Text file formats, Audio Components, Digital Audio, Digital Audio 
processing, Sound cards, Audio file formats ,Audio Processing software ,Video-Video color 
spaces, Digital Video, Digital Video processing, Video file formats. Animation: Uses of 
Animation, Principles of Animation, Computer based animation, 3D Animation, Animation file 
formats, Animation software,Special Effects in animation, Storyboarding for Animation, 
Compression: Lossless/Lossy Compression techniques, Image, Audio & Video Compression, 
MPEG Standards ,Multimedia Architecture, Multimedia databases. 



 

Recommended Text:  

1. Donald Hearn and M.P. Becker “Computer Graphics” Pearson Pub. 

2. Foley, Van Dam, Feiner, Hughes, “Computer Graphics: Principles and Practice” Addison-
Wesley  

3. Rogers, "Procedural Elements of Computer Graphics", Tata McGraw Hill  

4. Parekh “Principles of Multimedia” Tata McGraw Hill  

5. Maurya, “Computer Graphics with Virtual Reality System “ , Wiley India  

6. Pakhira,”Computer Graphics ,Multimedia & Animation”,PHI learning  

7. Andleigh, Thakral , “Multimedia System Design “ PHI Learning 

8. Khalid Sayood , “Introduction to Data Compression”, Morgan Kaufmann 
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Computer Science and Engineering, VI-Semester 

 
Departmental Elective - CS603 (C) Compiler Design 

 
Unit-I Introduction to compiling & Lexical Analysis 
Introduction of Compiler, Major data Structure in compiler, types of Compiler, Front-end and Back-end 
of compiler, Compiler structure: analysis-synthesis model of compilation, various phases of a compiler, 
Lexical analysis: Input buffering , Specification & Recognition of Tokens,Design of a Lexical Analyzer 
Generator,  LEX. 
 
Unit-II Syntax Analysis &Syntax Directed Translation 
Syntax analysis: CFGs, Top down parsing, Brute force approach, recursive descent parsing, 
transformation on the grammars, predictive parsing, bottom up parsing, operator precedence parsing, LR 
parsers (SLR,LALR, LR),Parser generation. Syntax directed definitions: Construction of Syntax trees, 
Bottom up evaluation of S-attributed definition, L-attribute definition, Top down translation, Bottom Up 
evaluation of inherited attributes Recursive Evaluation, Analysis of Syntax directed definition. 
 
Unit-III Type Checking & Run Time Environment 
Type checking: type system, specification of simple type checker, equivalence of expression, types, type 
conversion, overloading of functions and operations, polymorphic functions. Run time Environment: 
storage organization, Storage allocation strategies, parameter passing, dynamic storage allocation , 
Symbol table, Error Detection & Recovery, Ad-Hoc and Systematic Methods. 
 
Unit –IV Code Generation  
Intermediate code generation: Declarations, Assignment statements, Boolean expressions, Case 
statements, Back patching, Procedure calls Code Generation: Issues in the design of code generator, Basic 
block and flow graphs, Register allocation and assignment, DAG representation of basic blocks, peephole 
optimization, generating code from DAG. 
 
Unit –V Code Optimization 
Introduction to Code optimization: sources of optimization of basic blocks, loops in flow graphs, dead 
code elimination, loop optimization, Introduction to global data flow analysis, Code Improving 
transformations ,Data flow analysis of structure flow graph Symbolic debugging of optimized code. 
 

References: 
 
1. A. V. Aho, R. Sethi, and J. D. Ullman. Compilers: Principles, Techniques and 
Tools , Pearson Education 
2 Raghavan, Compiler Design, TMH Pub. 
3. Louden. Compiler Construction: Principles and Practice, Cengage Learning 
4. A. C. Holub. Compiler Design in C , Prentice-Hall Inc., 1993. 
5. Mak, writing compiler & Interpreters, Willey Pub. 
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Computer Science and Engineering, VI-Semester 

Open Elective - CS604 (A) Knowledge Management 

 

OBJECTIVES:The student should be made to: 

 Learn the Evolution of Knowledge management. 
 Be familiar with tools. 
 Be exposed to Applications. 
 Be familiar with some case studies. 

UNIT I : INTRODUCTION                       

Introduction: An Introduction to Knowledge Management – The foundations of knowledge 
management- including cultural issues- technology applications organizational concepts and 
processes- management aspects- and decision support systems. The Evolution of Knowledge 
management: From Information Management to Knowledge Management – Key Challenges 
Facing the Evolution of Knowledge Management – Ethics for Knowledge Management. 

UNIT II : CREATING THE CULTURE OF LEARNING AND KNOWLEDGE 
SHARING                                             

Organization and Knowledge Management – Building the Learning Organization. Knowledge 
Markets: Cooperation among Distributed Technical Specialists – Tacit Knowledge and Quality 
Assurance. 

UNIT III : KNOWLEDGE MANAGEMENT-THE TOOLS                

Telecommunications and Networks in Knowledge Management – Internet Search Engines and 
Knowledge Management – Information Technology in Support of Knowledge Management – 
Knowledge Management and Vocabulary Control – Information Mapping in Information 
Retrieval – Information Coding in the Internet Environment – Repackaging Information. 

UNIT IV : KNOWLEDGE MANAGEMENT-APPLICATION              

Components of a Knowledge Strategy – Case Studies (From Library to Knowledge Center, 
Knowledge Management in the Health Sciences, Knowledge Management in Developing 
Countries). 

 



UNIT V : FUTURE TRENDS AND CASE STUDIES                

Advanced topics and  case studies in knowledge management – Development of a knowledge 
management map/plan that is integrated with an organization’s strategic and business plan – A 
case study on Corporate Memories for supporting various aspects in the process life -cycles of an 
organization. 

TEXT BOOK: 

 Srikantaiah, T.K., Koenig, M., “Knowledge Management for the Information 
Professional” Information Today, Inc., 2000. 

REFERENCE: 

 Nonaka, I., Takeuchi, H., “The Knowledge-Creating Company: How Japanese 
Companies Create the Dynamics of Innovation”, Oxford University Press, 1995. 
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Computer Science and Engineering, VI-Semester 

Open Elective - CS604 (B) Project Management 

 

Course Learning Objectives:  

Understand the different activities in software project development i.e, planning, design and 
management.  

Course content:  

1. Conventional Software Management.  

Evolution of software economics. Improving software economics: reducing product size, 
software processes, team effectiveness, automation through software environments. Principles of 
modern software management.  

2. Software Management Process  

Framework,: Life cycle phases- inception, elaboration, construction and training phase. Artifacts 
of the process- the artifact sets, management artifacts, engineering artifacts, pragmatics artifacts. 
Model based software architectures. Workflows of the process. Checkpoints of the process.  

3. Software Management Disciplines  

Iterative process planning. Project organisations and responsibilities. Process automation. Project 
control And process instrumentation- core metrics, management indicators, life cycle expections. 
Process discriminants.  

Books  

1. Software Project management, Walker Royce, Addison Wesley, 1998.  

2. Project management 2/e ,Maylor.  

3. Managing the Software Process, Humphrey.  

4. Managing global software Projects, Ramesh, TMH,2001.  

 

 



 

Course Outcomes:  

1. Understanding the evolution and improvement of software economics according to the basic 
parameters and transition to the modern software management.  

2. Learning the objectives, activities and evaluation criteria of the various phases of the life cycle 
of software management process.  

3. Gaining knowledge about the various artifacts, workflows and checkpoints of the software 
management process and exploring the design concept using model based architecture from 
technical and management perspective.  

4. Develop an understanding of project planning, organization, responsibilities, automation and 
control of the processes to achieve the desirable results.  
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Computer Science and Engineering, VI-Semester 

                      Open Elective - CS604 (C) Rural Technology & Community Development 

 

Unit – I: Rural Management –  
Principles and Practices  Introduction to Management and Theory of Management B. Planning, 
Organisation Structure and Design C. Motivation and Leadership D. Management Control and 
Managerial Decision Making  
 
Unit – II: Human Resource Management for rural India   
Nature, Scope of Human Resource Management. F. Human Resource Planning, Recruitment and 
Selection, Training and Development, Performance Appraisal G. Welfare programme and Fringe 
benefits, Wage and Salary Administration H. Morale and Productivity, Industrial Relations and 
Industrial Disputes  
 
Unit-III  Management of Rural Financing:  
Rural Credit System, Role of Rural Credit in Rural Development. Evolution and Growth of Rural 
Credit System in India. B: Agricultural Credit, Agricultural Credit Review Committee, Report of 
different Committees and Commissions, Problems and Prospects. C: Rural Credit to Non-farm 
Sector, Credit for small and marginal entrepreneurs. D: Role of Government Institutions towards 
facilitating Rural Credit. Role of Non- Government/ Semi Government / Quasi- Government 
Institutions. Growth and Present trend of Rural Financing towards Small scale and Cottage 
Industries. 
 
Unit – IV: Research Methodology:  
Concept of Social Research, Traditional Research, Action Research and Participatory Research 
B: Qualitative Data Construction and Methods of Data Collection C: Techniques of Interview D: 
Qualitative methods: Sociometry, Case Studies, observation, coding and content analysis 
 
 Unit – V: Research Methodology 
 Collection, Tabulation and Presentation of data B: Measures of Central Tendency, Dispersion, 
Moments, Skewness and Kurtosis, Correlation and Regression: Sampling Theory and Test of 
Significance 
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Computer Science and Engineering, VI-Semester 
 

                                                CS605 Data Analytics Lab 
 

 
Course Outcomes: After completion of the course students should  be able to 
1. Understand the basic of data analytics using concepts of statistics and probability. 
2. Understand the needs of data processing techniques. 
3. Implement the data analytics techniques using R, MATLAB and Python. 
4. Apply the data analytics techniques in real life applications. 
 
Unit-I 
Basics of data analytic framework, data per-processing, Statistics, probability, Probability 
Distribution, Bayes’ Theorem, Central Limit theorem, Data Exploration & preparation, 
Concepts of Correlation, Regression, Covariance, Outliers, Data visualization. 
 
Unit-II 
 
Introduction to R  as a data analytics tool. 
 
Unit -III 
 
Introduction to MATLAB as a data analytics tool. 
 
Unit -IV 
 
Introduction to python as a data analytics tool. 
 
Unit – V 
 
Case studies. 
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Computer Science and Engineering, VI-Semester 
 

CS606 Skill  Development Lab 
 
 
The primary objective of skill development lab is to impart the set of skills into students, so that 
they are industry ready. 
 
Course Outcomes: After completion of the course students should be able to 
1. Understand the basics of software as a product. 
2. Understand the current requirements of industries. 
3. Implement the software as a product using different design patterns. 
4. Apply the software development techniques in real life applications. 
 
 
Unit – I 
 
Software product life cycle. 
 
Unit – II  
 
Software product development standards. 
 
Unit – III 
 
Design patterns – 1 
 
Unit -IV 
 
Design Patterns – II 
 
Unit – V 
 
Case Study 
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Computer Science and Engineering, VIII-Semester 
 

CS801 - Internet of Things 
 

Course Objective:  
The objective of this course is to provide an understanding of the technologies and the standards 
relating to the Internet of Things and to develop skills on IoT technical planning. 
 
Unit I IoT definition, Characteristics, IoT conceptual and architectural framework, Components 
of IoT ecosystems, Physical and logical design of IoT, IoT enablers, Modern day IoT 
applications, M2M communications, IoT vs M2M, IoT vs WoT, IoT reference architecture, IoT 
Network configurations, IoT LAN, IoT WAN, IoT Node, IoT Gateway, IoT Proxy, Review of 
Basic Microcontrollers and interfacing. 
 
Unit II Define Sensor, Basic components and challenges of a sensor node, Sensor features, 
Sensor resolution; Sensor classes: Analog, Digital, Scalar, Vector Sensors; Sensor Types, bias, 
drift, Hysteresis error, quantization error; Actuator; Actuator types: Hydraulic, Pneumatic, 
electrical, thermal/magnetic, mechanical actuators, soft actuators 
 
Unit III Basics of IoT Networking, IoT Components, Functional components of IoT, IoT service 
oriented architecture, IoT challenges, 6LowPAN, IEEE 802.15.4, ZigBee and its types, RFID 
Features, RFID working principle and applications, NFC (Near Field communication), 
Bluetooth, Wireless Sensor Networks and its Applications  
 
Unit IV MQTT, MQTT methods and components, MQTT communication, topics and 
applications, SMQTT, CoAP, CoAP message types, CoAP Request-Response model, XMPP, 
AMQP features and components, AMQP frame types 
 
Unit V IoT Platforms, Arduino, Raspberry Pi Board, Other IoT Platforms; Data Analytics for 
IoT, Cloud for IoT, Cloud storage models & communication APIs, Attacks in IoT system, 
vulnerability analysis in IoT, IoT case studies: Smart Home, Smart framing etc. 
 
References: 
1. Vijay Madisetti, Arshdeep Bahga, “Ïnternet of Things, A Hands on Approach”, University 
Press  
2. Dr. SRN Reddy, Rachit Thukral and Manasi Mishra, “Introduction to Internet of Things: A 
practical Approach”, ETI Labs  
3. Pethuru Raj and Anupama C. Raman, “The Internet of Things: Enabling Technologies, 
Platforms, and Use Cases”, CRC Press  
4. Jeeva Jose, “Internet of Things”, Khanna Publishing House, Delhi  
5. Adrian McEwen, “Designing the Internet of Things”, Wiley  
6. Raj Kamal, “Internet of Things: Architecture and Design”, McGraw Hill  
7. Cuno Pfister, “Getting Started with the Internet of Things”, O Reilly Media 



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

1. Understand Internet of Things and its hardware and software components   
2. Interface I/O devices, sensors & communication modules 
3. Analyze data from various sources in real-time and take necessary actions in an 

intelligent fashion   
4. Remotely monitor data and control devices  
5. Develop real life IoT based projects 
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Computer Science and Engineering, VIII-Semester 
 

Departmental Elective – CS802 (A) Block Chain Technologies 
 

 
Theory 
1. Introduction: Overview of Block chain, Public Ledgers, Bit coin, Smart Contracts, Block in a 

Block chain, Transactions, Distributed Consensus, Public vs Private Block chain, 
Understanding Crypto currency to Block chain, Permissioned Model of Block chain, 
Overview of Security aspects of Block chain; Basic Crypto Primitives: Cryptographic Hash 
Function, Properties of a hash function, Hash pointer and Merkle tree, Digital Signature, 
Public Key Cryptography, A basic crypto currency 
 

2. Understanding Block chain with Crypto currency: Bit coin and Block chain: Creation of 
coins, Payments and double spending, Bit coin Scripts, Bit coin P2P Network, Transaction in 
Bit coin Network, Block Mining, Block propagation and block relay. Working with 
Consensus in Bit coin: Distributed consensus in open environments, Consensus in a Bitcoin 
network, Proof of Work (PoW) – basic introduction, Hash Cash PoW, Bit coin PoW, Attacks 
on PoW and the monopoly problem, Proof of Stake, Proof of Burn and Proof of Elapsed 
Time, The life of a Bitcoin Miner, Mining Difficulty, Mining Pool 

 
 

3. Understanding Block chain for Enterprises: Permissioned Block chain: Permissioned model 
and use cases, Design issues for Permissioned block chains, Execute contracts, State machine 
replication, Overview of Consensus models for permissioned block chain- Distributed 
consensus in closed environment, Paxos, RAFT Consensus, Byzantine general problem, 
Byzantine fault tolerant system, Lamport-Shostak-Pease BFT Algorithm, BFT over 
Asynchronous systems. 
 

4. Enterprise application of Block chain: Cross border payments, Know Your Customer (KYC), 
Food Security, Mortgage over Block chain, Block chain enabled Trade, We Trade – Trade 
Finance Network, Supply Chain Financing, and Identity on Block chain 

 
 

5. Block chain application development: Hyperledger Fabric- Architecture, Identities and 
Policies, Membership and Access Control, Channels, Transaction Validation, Writing smart 
contract using Hyperledger Fabric, Writing smart contract using Ethereum, Overview of 
Ripple and Corda 



References: 
1. Melanie Swan, “Block Chain: Blueprint for a New Economy”, O’Reilly, 2015 
2. Josh Thompsons, “Block Chain: The Block Chain for Beginners- Guide to Block 

chainTechnology and Leveraging Block Chain Programming” 
3. Daniel Drescher, “Block Chain Basics”, Apress; 1stedition, 2017 
4. Anshul Kaushik, “Block Chain and Crypto Currencies”, Khanna Publishing House, Delhi. 
5.Imran Bashir, “Mastering Block Chain: Distributed Ledger Technology, Decentralization and 

Smart Contracts Explained”, Packt Publishing 
6. Ritesh Modi, “Solidity Programming Essentials: A Beginner’s Guide to Build SmartContracts 

for Ethereum and Block Chain”, Packt Publishing 
7. Salman Baset, Luc Desrosiers, Nitin Gaur, Petr Novotny, Anthony O’Dowd, 

VenkatramanRamakrishna, “Hands-On Block Chain with Hyperledger: Building 
DecentralizedApplications with Hyperledger Fabric and Composer”, Import, 2018 
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Computer Science and Engineering, VIII-Semester 
 

Departmental Elective – CS802 (B) Cloud Computing 
 
 

Theory: 
1. Introduction to Service Oriented Architecture, Web Services, Basic Web Services 

Architecture, Introduction to SOAP, WSDL and UDDI; REST ful services: Definition,   
Characteristics, Components, Types; Software as a Service, Plat form as a Service, 
Organizational scenarios of clouds, Administering & Monitoring cloud services, benefits 
and limitations, Study of a Hypervisor. 
 

2. Utility Computing, Elastic Computing, Ajax: asynchronous ‘rich’ interfaces, Mashups: 
User interface, Services Virtualization Technology: Virtualization applications in 
enterprises, Pitfalls of virtualization Multitenant software: Multi-entity support, Multi-
schema approach, Multi-tenancy using cloud data stores. 

 
3. Data in the cloud: Relational databases, Cloud file systems: GFS and HDFS, Features and 

comparisons among GFS, HDFS etc, Big Table, H Base and Dynamo. Map-Reduce and 
extensions: Parallel computing, The Map-Reduce model: Parallel efficiencyofMap-
Reduce,Relationaloperations,Enterprisebatchprocessing, Example/Application of Map-
Reduce. 

 
3. Cloud security fundamentals, Vulnerability assessment tool for cloud, Privacy and 

Security in cloud: Cloud computing security architecture, General Issues, Trusted Cloud 
computing, Security challenges: Virtualization security management-virtual threats, VM 
Security Recommendations, VM-Specific Security techniques, Secure Execution 
Environments and Communications in cloud. 
 

5.  Issues in cloud computing; implementing real time application; QOS Issues in Cloud, 
Dependability, data migration, streaming in Cloud. Cloud Middleware. Mobile Cloud 
Computing. Inter Cloud issues. Agrid of clouds, Sky computing, load balancing, 
Resource optimization, Resource dynamic reconfiguration, Monitoring in Cloud, 
Installing cloud platforms and performance evaluation, Features and functions of cloud 
computing platforms. 

 
TextBooks 

1.   Kai Hawang,  Geoferrey C Fox, “Distributed and Cloud Computing”, Elseveir publication,    
2012 

2.  Judith Hurwitz, R.Bloor, M.Kanfman,F.Halper, “Cloud Computing for Dummies”, 
WileyIndiaEdition 

3. RajkumarBuyya, Christian Vecchiola, S. Thamaraselvi, Mastering Cloud Computing, McGraw 
Hill, 2013 

 



 
 
ReferenceBooks 

1. ScottGranneman, “GoogleApps”, Pearson, 2012 
2.   TimMalhar,S.Kumaraswammy,S.Latif, “CloudSecurity&Privacy”, SPD, O’REILLY 
3.   RonaldKrutzandRussellDeanVines, “CloudSecurity”,Wiley-India, 2011 

 
Research Journals 

1. IEEE Transactions on Services Computing. 
2. IEEE Translation of Cloud Computing. 
3. IEEE Translation of Parallel and Distributed Computing. 
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Computer Science and Engineering, VIII-Semester 
 

Departmental Elective – CS802 (C) High Performance computing 
 

 
Theory 
1. Introduction to modern processors-: General Purpose cache based architecture-   

performance metric and bench marks, Moors Law, pipelining, super clarity, SIMD. Memory 
Hierarchies, Multi core processors, Multi threaded processors, Vector processors- Design 
principle , Max performance estimates, programming for vector architecture. Basic 
Optimizations for serial codes:- Scalar profiling, common sense  optimizations, Simple 
measures and their impacts, role of compilers, C++ optimizations. 
 

2. Data access optimizations: balance analysis and light speed estimates, storage order, 
Algorithm classifications and assess optimizations, case studies for data access 
optimizations. Parrall Computers: Shared memory computers, Distributed memory 
computers, hybrid systems, Network computers. 

 
3. Basics of parallel computing: data and functional parallelism, parallel scalability- laws, 

metrics, factors, efficiency and load imbalance. Shared memory parallel programming with 
Open MP: Parallel execution, data scoping, work sharing using  loops, synchronization, 
Reductions, loop scheduling and Tasking. 
 

4. Efficient Open MP Programming: Program profiling, Performance pitfalls, improving the 
impact of open MP work sharing  constructs, determining overheads for short loops, 
Serilisation and false sharing. 

 
5. Distributed Memory parallel programming with MPI: Message passing, Message and point 

to point communication, collective communication, non blocking point-to-point 
communication, virtual topologies. Efficient MPI Programming: MPI performance tools, 
communication parameters, impact of synchronizations sterilizations and contentions,  
reductions in communication overhead.  

Text Books : 
1. George Hager and Gerhard  Wellein , “ Introduction to high performance Computing for 

scientists and engineers”,  CRC Press 
2. Charles Severance, Kevin Dowd, “High Performance Computing”, 2nd Edition,  O'Reilly 
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Computer Science and Engineering, VIII-Semester 
 

Departmental Elective – CS802 (D) Object Oriented Software Engineering 

Theory: 

1. Review of Object Oriented Concepts and Principles: The Object Oriented Paradigm, 
Basic Concepts, Software Development Life Cycle and Model Architectures. 
 

2. Introduction to RUP: Basic Concepts, Symptoms in Software Development and their 
Root Causes, Best Practices of RUP, RUP software life cycle, 4+1 view model, Various 
Workflows.   
 

3. Introduction to UML, Notations, Relationships, Stereotypes, Study of UML based tools 
Like Rational Rose, Poseidon, etc. Object Oriented Analysis: Conventional v/s OO 
analysis approach,Requirement analysis, Use case diagram,,  Activity diagram, Analysis 
class Model. 
 

4. Object Oriented Design:  Conventional v/s OO design approach, Design of CRC cards, 
Class diagram Behavioral Modeling: Interaction Diagram, State chart Diagram, 
Implementation Diagram: Component and deployment Diagram. Illustrative Case Studies 
like ATM, Payroll, Course and Registration System. 
 

5. Object Oriented Testing: Correctness and consistency of OOA & OOD models, Testing 
Strategies and test cases for OO software process, Project Management, Rational Tool 
Mentors. Introduction to Design Patterns. 

 
Text Books 
 

1. Grady Booch, James Rumbaugh, Ivar Jacobson, “The Unified Modelling Language User 
Guide”, Pearson Education 

2. Stephen R. Schach, “Object Oriented Classical Software Engg.”  Tata McGraw Hill, 
2007. 

3. Gamma G.Helm, Johnson, “Design Patterns, Elements of Reusable Object Oriented 
Software”, Addison Wesley. 
 

Reference Books 
 

1. Ivon Jacobson, “Object Oriented Software Engineering”, Addison Wesley. Booch G., 
“The Unfied Modelling User Guide” 

2. Phillipe Kruchten, “The Rational Unified Process - An Introduction”, Pearson Ed. 2000. 



3. Ivar J, Grady B, James R., “The Unified Software Development Process”, Pearson Ed. 
2003. 

4. Timothy C. Lethbridge, Robert Laganiere, “Object Oriented Software Engg.”  ,    Tata 
McGraw Hill, 2004. 

5. IBM Rational Modules 
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Open Elective – CS803 (A) Image Processing and Computer Vision# 
 

 
Course Objectives: Students should be able to 
 

 Understand practice and theory of computer vision.Elaborate  computer vision 
algorithms, methods and concepts 

 Implement  computer  vision  systems  with  emphasis  on  applications  and  problem 
solving 

 Apply skills for automatic analysis of digital images to construct representations of 
physical objects and scenes. 

 Design and implement real-life problems using Image processing and computer vision. 
 

Contents: 
 
UNIT 1 
Introduction to computer vision and Image processing (CVIP): Basics of CVIP, History of CVIP, 
Evolution of CVIP, CV Models, Image Filtering,Image Representations,Image 
StatisticsRecognition Methodology: Conditioning, Labeling, Grouping, Extracting, and 
Matching, Morphological   Image   Processing:   Introduction,   Dilation,   Erosion,   Opening,   
Closing, Hit-or-Miss transformation,   Morphological   algorithm   operations   on   binary   
images,   Morphological   algorithm operations on gray-scale images, Thinning, Thickening, 
Region growing, region shrinking. 
 
UNIT 2 
Image   Representation   and   Description:   Representation   schemes,   Boundary   descriptors,   
Region descriptors Binary   Machine   Vision:   Thresholding,   Segmentation,   Connected   
component   labeling,   Hierarchal segmentation, Spatialclustering, Split& merge, Rule-based 
Segmentation, Motion-based segmentation. Area  Extraction:  Concepts,  Data-structures,  Edge,  
Line-Linking,  Hough  transform,  Line  fitting,  Curve fitting (Least-square fitting). 
 
UNIT 3  
Region   Analysis:   Region   properties,   External   points,   Spatial   moments,   Mixed   spatial   
gray-level moments, Boundary analysis: Signature properties, Shape numbers. General  Frame  
Works  For  Matching:  Distance  relational  approach,  Ordered structural  matching,  View class 
matching, Models database organization 
 
 
 
 
 



UNIT4 
Facet  Model  Recognition:  Labeling  lines,  Understanding  line  drawings,  Classification  of  
shapes  by labeling of edges, Recognition of shapes, Consisting labeling problem, Back-tracking 
AlgorithmPerspective  Projective  geometry,  Inverse  perspective  Projection,  Photogrammetric 
-from  2D  to  3D, Image matching: Intensity matching of ID signals, Matching of 2D image, 
Hierarchical image matching. Object Models And Matching: 2D representation, Global vs. Local 
features 
 
UNIT 5 
Knowledge   Based   Vision:   Knowledge   representation,   Control-strategies,   Information   
Integration.   Object   recognition-Hough   transforms    and   other   simple   object   recognition   
methods,   Shape correspondence and shape matching, Principal component analysis , feature 
extraction, Neural network and Machine learning for image shape recognition 
 
Reference Text 

1. Robert Haralick and Linda Shapiro, "Computer and Robot Vision", Vol I, II, Addison-
Wesley, 1993  

2. David A. Forsyth, Jean Ponce, "Computer Vision: A Modern Approach"  Pearson 
3. Milan  Sonka,VaclavHlavac,  Roger  Boyle,  "Image  Processing,  Analysis,  and  

Machine  Vision" Thomson Learning. 
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Open Elective – CS803 (B) Game Theory with Engineering applications# 
 
 
 
THEORY:- 
 
1. Overview: What is a Game, Game Design Schema, Game Design fundamentals, 

Engineering application of game theory, Design Process: Iterative design, Commissions, 
Design & Testing of the Board Game, Introduction to meaningful play, two kinds of 
meaningful play- discernable & integrated. 
 

2. Introducing design, design & meaning, Semiotics: A brief overview, four semiotic 
Concepts, Context Shapes interpretations. 
 

3. Introduction to Systems, elements of a System, Framing Systems, open & closed systems, 
Introduction to Interactivity, a multivalent model of interactivity, interaction & choice, 
choice molecules, anatomy of choice, space of possibility. 
 

4. Defining games: overview of digital games, magic circle. Primary Schemas: conceptual 
framework, rule, play, culture. 
 

5. Rules: defining rules, a deck of cards, quality of rules, rules in context, Rules on three 
levels: Operational, Constituative, Implicit, Identity of a Game, Specificity of Rules, 
Rules of Digital games. Case Studies: Tic Tac Toe, Deck of Cards. 
 

TEXT BOOKS RECOMMENDED:- 
 

1. Brathwaite, Brenda, and Ian Schreiber. Challenges for Game Designers: Non-digital 
Exercises for Video Game Designers. Boston, MA: Charles River Media/Course 
Technology, 2009. ISBN: 97815845058081 

 
2. Game Design Workshop: A Playcentric Approach to Creating Innovative Games by 

Tracy Fullerton. ISBN-10: 1482217163. 
 
3. Challenges for Game Designers by Brenda Brathwaite (now: Romero) and Ian Schreiber. 

ISBN-10: 158450580X 
 
REFERENCE BOOKS:- 

1. Rules of Play - Game Design Fundamentals, Katie Salen and Eric Zimmerman, The MIT 
Press Cambridge, Massachusetts London, England, book design and photography. 
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Computer Science and Engineering, VIII-Semester 
 

Open Elective – CS803 (C) Internet of Things* 
 
Course Objective:  
The objective of this course is to provide an understanding of the technologies and the standards 
relating to the Internet of Things and to develop skills on IoT technical planning. 
 
Unit I IoT definition, Characteristics, IoT conceptual and architectural framework, Components 
of IoT ecosystems, Physical and logical design of IoT, IoT enablers, Modern day IoT 
applications, M2M communications, IoT vs M2M, IoT vs WoT, IoT reference architecture, IoT 
Network configurations, IoT LAN, IoT WAN, IoT Node, IoT Gateway, IoT Proxy, Review of 
Basic Microcontrollers and interfacing. 
 
Unit II Define Sensor, Basic components and challenges of a sensor node, Sensor features, 
Sensor resolution; Sensor classes: Analog, Digital, Scalar, Vector Sensors; Sensor Types, bias, 
drift, Hysteresis error, quantization error; Actuator; Actuator types: Hydraulic, Pneumatic, 
electrical, thermal/magnetic, mechanical actuators, soft actuators 
 
Unit III Basics of IoT Networking, IoT Components, Functional components of IoT, IoT service 
oriented architecture, IoT challenges, 6LowPAN, IEEE 802.15.4, ZigBee and its types, RFID 
Features, RFID working principle and applications, NFC (Near Field communication), 
Bluetooth, Wireless Sensor Networks and its Applications  
 
Unit IV MQTT, MQTT methods and components, MQTT communication, topics and 
applications, SMQTT, CoAP, CoAP message types, CoAP Request-Response model, XMPP, 
AMQP features and components, AMQP frame types 
 
Unit V IoT Platforms, Arduino, Raspberry Pi Board, Other IoT Platforms; Data Analytics for 
IoT, Cloud for IoT, Cloud storage models & communication APIs, Attacks in IoT system, 
vulnerability analysis in IoT, IoT case studies: Smart Home, Smart framing etc. 
 
References: 
1. Vijay Madisetti, Arshdeep Bahga, “Ïnternet of Things, A Hands on Approach”, University 
Press  
2. Dr. SRN Reddy, Rachit Thukral and Manasi Mishra, “Introduction to Internet of Things: A 
practical Approach”, ETI Labs  
3. Pethuru Raj and Anupama C. Raman, “The Internet of Things: Enabling Technologies, 
Platforms, and Use Cases”, CRC Press  
4. Jeeva Jose, “Internet of Things”, Khanna Publishing House, Delhi  
5. Adrian McEwen, “Designing the Internet of Things”, Wiley  
6. Raj Kamal, “Internet of Things: Architecture and Design”, McGraw Hill  
7. Cuno Pfister, “Getting Started with the Internet of Things”, O Reilly Media 



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

1. Understand Internet of Things and its hardware and software components   
2. Interface I/O devices, sensors & communication modules 
3. Analyze data from various sources in real-time and take necessary actions in an 

intelligent fashion   
4. Remotely monitor data and control devices  
5. Develop real life IoT based projects 
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Computer Science and Engineering, VIII-Semester 
 

Open Elective – CS803 (D) Managing Innovation and Entrepreneurship# 
 
 
COURSE OBJECTIVE 

The aim of the course is to motivate students to innovate in business. In the first place, to achieve 
this goal, students will be introduced to the basic terminology, typology of innovations and 
historical context for better comprehension. Also issues of innovation management will be 
introduced. Students will become familiar with the impact of innovation, innovative processes 
and aspects that affect it, including applicable methods and innovation management techniques.  

Course contents:  

UNIT-1 

Innovation, the basic definition and classification: The relationship of innovation and 
entrepreneurship, creation of competitive advantage based on innovation. Innovative models, 
Product, process, organizational and marketing innovation and their role in business 
development. 

UNIT-II 

Sources of innovation (push, pull, analogies), transfer of technology. Creative methods and 
approaches used in innovation management.  Approaches to management of the innovation 
process (agile management, Six Thinking Hats, NUF test). 

UNIT-III 

Project approach to innovation management, method Stage Gate, its essence, adaptation of 
access to selected business models. In-house business development of the innovation process in 
the company. Open Innovation as a modern concept, the limits of this method and its benefits for 
business development.   

UNIT-IV 

Innovations aimed at humans, role of co-creation in the innovation process.  The strategy of 
innovation process, types and selection of appropriate strategies.  

UNIT-V 

Measurement and evaluation of the benefits of innovation for business (financial and non-
financial metrics, their combination and choice).  Barriers to innovation in business, innovation 
failure and its causes, post-audits of innovative projects.  Organization and facilitation of an 
innovation workshop. 

 

 



REFERENCE BOOKS 

1. CLARK, T. – OSTERWALDER, A. – PIGNEUR, Y. Business model generation: a 
handbook for visionaries, game changers, and challengers. Wiley Publications 

2. BESSANT, J R. – TIDD, J. Managing innovation: integrating technological, market and 
organizational change. Wiley Publications 

 
 
 
 
 
 
 
 
 
 
 
 
 


