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Subject Code: MCS-101
Subject Name: MATHEMATICAL FOUNDATION OF COMPUTER SCIENCE

Programme: M.Tech.(CSE) |L:3 T:0 P:0

Semester:1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3hours

Total Marks: 150 Course Status: Core

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:
CO# Course Outcomes
1. Develop mathematical thinking and problem solving skills associated with research
and writing proofs.

Get exposure to a wide variety of mathematical concepts used in computer science
discipline like probability.

Use Graph Theory for solving problems

Acquire basic knowledge of sampling and estimation.

Understand basic concepts of hypothesis

Understand the mathematical fundamentals that are prerequisites for a variety of
courses like Data Mining. Network protocols, analysis of Web traffic, Computer
security, Bioinformatics and Machine Learning

no

ok~ w

Detailed Contents:

UNIT-I 08 hours
Probability mass, density, and cumulative distribution functions, Parametric families of
distributions (Binomial and Multinomial, Poisson and Normal distribution), Expected value,
variance, conditional expectation, Markov and Chebyshev Inequalities, Central Limit Theorem,
Markov chains

UNIT-I1I 07 hours
Samples, populations, statistical modeling, graphical methods and data description, Random
samples, sampling distributions (t-distribution and F-distribution)

UNIT-1 07 hours
Statistical inference, Classical Methods of estimation (Point Estimation Methods, Method of
Moments and Maximum Likelihood), Statistical hypothesis: general concepts
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UNIT-1V 07 hours

Graph Theory: Isomorphism, Planar graphs, graph coloring theorem: Art Gallery problem,
Hamilton circuits and Euler cycles, Permutations and Combinations with and without repetition.
Techniques to solve combinatorial enumeration problems: Binomial coefficients, Multinomial
coefficients.

UNIT-V 07 hours
Computer science and engineering applications: Data mining, Network protocols: Resource
Allocation and Congestion Control, analysis of Web traffic, Bioinformatics, Machine learning.

Text Books:

1. K. Trivedi, Probability and Statistics with Reliability, Queuing, and Computer Science
Applications, Wiley.

2. Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers and Keying Ye, Probability
and Statistics For Engineers and Scientists, Pearson Education.

3. John Vince, Foundation Mathematics for Computer Science, Springer

4. M. Mitzenmacher and E. Upfal.Probability and Computing: Randomized Algorithms and
Probabilistic Analysis

Reference Books:
1. Alan Tucker, Applied Combinatorics, Wiley.
2. Keneth H. Rosen: Discrete Mathematics and Its Applications, Fifth Edition, 2003,
McGraw-Hill.
. Thomas Koshy, Discrete Mathematics with Applications, Elsevier
. Bernand Kolman, Roberty C. Busby, Sharn Cutter Ross, Discrete Mathematical
Structures, Pearson Education/PHI.
5. JL Mott, A Kandel, TP Baker, Discrete Mathematics for Computer Scientists &
Mathematicians, PHI.

E-Books and online learning material
1. Introduction to Probability and Statistics for Engineers by Milan Holicky
2. Probability and Statistics for Engineers Kindle Edition by Dr. J. Ravichandran
3. Introduction to Probability and Statistics for Engineers and Scientists by Sheldon M.
Ross
Online Courses and video lectures

H W

1. Probability and Statistics, Prof. Somesh Kumar, 11T Kharagpur, Link:
https://nptel.ac.in/courses/111/105/111105090/

2. Probability and Distributions by Prof. Neeraj Misra, IIT Kanpur
Link: https://nptel.ac.in/courses/111/104/111104032/

3. Introduction to Probability Theory by Dr. K. Suresh Kumar, 11T Bombay
Link: https://nptel.ac.in/courses/111/101/111101004/
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Subject Code: MCS-102
Subject Name: ADVANCED DATA STRUCTURE

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Core

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Describe the hash function and concepts of collision and its resolution methods.

2. Develop and analyze algorithms for skip lists and various types of trees.

3. Develop and analyze algorithms for various variations of Heaps.

4. Able to select a proper pattern-matching algorithm for given problem.

5. Identify suitable data structures and develop algorithms for Multidimensional
Searching.

6. Choose appropriate data structures and algorithms, understand the ADT/libraries,
and use it to design algorithms for a specific problem.

Detailed Contents:

UNIT-I 08 hours
Hashing: Introduction, Static Hashing —Hash table, Hash Function, overflow Handling,
Dynamic Hashing Skip Lists: Need for Randomizing Data Structures and Algorithms, Search
and Update Operations on Skip Lists, Probabilistic Analysis of Skip Lists.

UNIT-I1I 07 hours
Trees: Binary Search Trees, AVL Trees, Red Black Trees, B-Trees, B+-Trees, Splay Trees,
Digital Search Trees, Finger search tree.

UNIT-111 07 hours
Heaps: Binary Heaps, d-Heaps , Leftist Heaps , Skew Heaps , Binomial Heaps , Fibonacci
Heaps.

UNIT-1V 07 hours
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Text Processing: Brute-Force Pattern Matching, The Boyer-Moore Algorithm, The Knuth-
Morris-Pratt Algorithm, The Huffman Coding Algorithm, The Longest Common Subsequence
Problem (LCS), Tries-Standard Tries, Compressed Tries, Suffix Tries.

UNIT-V 07 hours
Multidimensional Searching: One Dimensional Range Searching, Two Dimensional Range
Searching, Constructing a Priority Search Tree, Searching a Priority Search Tree, Priority Range
Trees, Quad trees, k-D Trees.

Text Books:
1. Michael T Goodrich, Roberto Tamassia, Algorithm Design and Applications, John
Wiley,2002.
2. Michael T Goodrich, Roberto Tamassia, Algorithm Design,Data Structures and
Algorithms in C++,Second Edition John Wiley & Sons, Inc., 2011.

Reference Books:
1. Mark Allen Weiss, Data Structures and Algorithm Analysis in C++, 4" Edition, Pearson,
2004.
2. Ellis Horowitz ,Dinesh Mehta ,Sartaj Sahni ,Fundamentals of Data Structures in C++,
University Press
3. Thomas H. Cormen , Charles E. Leiserson , et al., “Introduction to Algorithms”, The MIT
Press.

E-Books and online learning material
1. Michael T Goodrich, Roberto Tamassia, Algorithm Design,Data Structures and Algorithms
in C++,Second Edition John Wiley & Sons, Inc., 2011.
http://enos.itcollege.ee/~jpoial/algorithms/GT/Data%20Structures%20and%20Algorithms

%20in%20Java%20Fourth%20Edition.pdf Accessed on Oct .24,
2019

2. Mark Allen Weiss, Data Structures and Algorithm Analysis in C++, 4" Edition, Pearson,
2004.

http://www.uoitc.edu.ig/images/documents/informatics-
institute/Competitive_exam/DataStructures.pdf Accessed on Oct .24, 2019

Online Courses and Video Lectures
https://nptel.ac.in/courses/106/106/106106127/
https://nptel.ac.in/courses/106/106/106106127/
https://nptel.ac.in/courses/106/102/106102064/
https://www.geeksforgeeks.org/huffman-coding-greedy-algo-3/
https://www.youtube.com/watch?v=IBY 4NtxmGg8

AR A
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Subject Code: MCS-103
Subject Name: ADVANCE ALGORITHMS

Programme: M.Tech.(CSE) |L:3 T:0 P: 0

Semester:2 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems: 30
External Marks: 100 Duration of End Semester Exam(ESE): 3hours
Total Marks: 150 Course Status: Core

Prerequisites: Introduction to algorithms, Data Structures
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Develop a sound theoretical understanding of advanced algorithms and practical
problem solving skills.

2. Explore wide range of advanced algorithm design techniques including dynamic
programming, greedy methods, flow networks and approximation algorithms.

3. Analyze various complexity measures (e.g., running time, disk space) to compute the
complexity/performance of different algorithms.

4, Investigate advanced issues related to design and analysis techniques of algorithms
and their relation to NP-complete problems.

5. Determine the most suitable algorithm for any given task and then apply it to the
given problem.

Detailed Contents:

UNIT-I 09 hours
Introduction to analysis of algorithms: Review of various sorting algorithms, Asymptotic
Notation, Performance analysis, space and time complexity.

Fundamental Techniques: Divide and Conquer, Greedy Method, Dynamic Programming.
Graphs: Definitions and Elementary Algorithms- Shortest path by Breadth First Search, Depth
First Search and computation of strongly connected components, shortest path in edge weighted
case (Dijkstra’s Algorithm), correctness proof of Dijkstra’s algorithm, Directed Acyclic Graphs -
Topological sorting.
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UNIT-II 09 hours
Dynamic Programming: Elements of dynamic programming, Applications of dynamic
programming — Rod cutting problem, Bellman-Ford algorithm and Floyd-Warshall algorithm for
shortest path in graphs.

Greedy Algorithms: Introduction to greedy algorithms, Elements of greedy strategy, Prim’s and
Kruskal’s algorithm for minimum spanning tree, Introduction to Matroids.

UNIT-I1 11 hours
Flow Networks and Matching: Definitions of Flow networks and flows, Ford-Fulkerson
method to compute maximum flow, Max-flow min-cut theorem, Edmonds-Karp algorithm,
Maximum bipartite matching problem, Push-relabel algorithm.

String Matching: Naive string matching algorithm, Rabin-Karp algorithm, Longest Common
Subsequence (LCS), Knuth-Morris-Pratt pattern searching algorithm, String matching with finite
automata.

UNIT-IV 07 hours
NP-Completeness and Approximation Algorithms: Introduction to NP, NP- hard and NP-
complete problems, polynomial-time verification, proof of NP-completeness. Vertex-cover
problem and Traveling-Salesman problem.

Case study: Case study on recent trends in problem solving paradigms using searching and
sorting by applying data structures.

Text Books:

1. Cormen T.H., Leiserson C.E., RivestR.L.,Introduction to Algorithms, PHI.

2. SanjoyDasgupta, Christos H. Papadimitriou and Umesh V. Vazirani, Algorithms, Tata
McGraw-Hill.

Reference Books:

1. Horowitz E., Sahni S., RajasekaranS.,Computer Algorithms, Galgotia Publications.

2. Aho A.V., Hopcroft J.E. Ullman J.D.,The Design and Analysis of Computer Algorithms,
Pearson Education Asia.

3. Knuth D.E., The Art of Computer Programming Volume 1 (Fundamental Algorithms),
Narosa Publishing House.

4. Knuth D.E., The Art of Computer Programming Volume 3 (Sorting and Searching),Addison-
Wesley.

E-Books and online learning material

1. Algorithms by Shai Simonson
http://www.aduni.org/courses/algorithms/index.php?view=cw Accessed on Nov 15,
20109.

2. Advanced Algorithms by Shushi Chawla


http://cseweb.ucsd.edu/~dasgupta/
http://www.cs.berkeley.edu/~vazirani/
http://www.aduni.org/courses/algorithms/index.php?view=cw

Guru Nanak Dev Engineering College, Ludhiana

Department of Computer Science & Engineering
Syllabus
M.Tech.(Computer Science & Engineering)
2019 Admission Batch Onwards

http://lwww.freebookcentre.net/CompuScience/free-computer-algorithm-books.html
Accessed on Nov 15, 2019

Online Courses and video lectures

1. https://freevideolectures.com/course/3747/advanced-algorithms-cs224

2. http://lwww.openculture.com/2017/12/advanced-algorithms-a-free-course-from-harvard-
university.html

3. https://www.coursera.org/learn/advanced-algorithms-and-complexity


http://www.freebookcentre.net/CompuScience/free-computer-algorithm-books.html
https://freevideolectures.com/course/3747/advanced-algorithms-cs224
http://www.openculture.com/2017/12/advanced-algorithms-a-free-course-from-harvard-university.html
http://www.openculture.com/2017/12/advanced-algorithms-a-free-course-from-harvard-university.html
https://www.coursera.org/learn/advanced-algorithms-and-complexity
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Subject Code: MCS-104
Subject Name: SOFT COMPUTING

Programme: M.Tech.(CSE)

L:3T:0P:0

Semester: 2

Teaching Hours: 36 Hours

Theory/Practical: Theory

Credits: 3

Internal Marks: 50

Percentage of Numerical/Design/Programming Problems:30%

External Marks: 100

Duration of End Semester Exam(ESE): 3 hours

Total Marks: 150

Course Status: Core

Prerequisites: Artificial and

Neural Networks

Additional Material Allowed in ESE:NIL

On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Develop intelligent systems leveraging the paradigm of soft computing techniques.

2. Implement, evaluate and compare solutions by various soft computing approaches
for finding the optimal solutions.

3. Recognize the feasibility of applying a soft computing methodology for a particular
problem

4, Design the methodology to solve optimization problems using fuzzy logic, genetic
algorithms and neural networks.

5. Design hybrid system to revise the principles of soft computing in various
applications

Detailed Contents:

UNIT-I

6 hours

Introduction: Introduction to Soft Computing, Historical Development, Definitions, advantages
and disadvantages, Hard computing vs soft computing, Applications of soft computing.
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UNIT-II 8 hours
Neural Networks: Model of an artificial neuron, Comparison of artificial neural network and
biological neural network, Neural network architectures, Learning methods, Activation
functions, Perceptron, Hopfield network, Back-propagation network, Radial basis function
network, Competitive Neural Nets- Kohonen self-organizing feature maps, Learning Vector
Quantization (LVQ), Adaptive Resonance Theory (ART)

UNIT-1I 8 hours
Fuzzy Logic: Concept of fuzziness, Fuzzy vs crisp, Crisp sets, Operations on crisp sets,
Properties of crisp sets, Fuzzy sets, Features of fuzzy sets, Basic fuzzy set operations, Properties
of fuzzy sets, Fuzzy relations, Fuzzy membership functions, linguistic hedges, Fuzzy rule-based
system, De-fuzzification methods, Fuzzy extension principle

UNIT-IV 14 hours
Genetic Algorithms and Multi-objective Optimization: Concept of natural evolution,
Generation of population, Encoding, Fitness Function, Reproduction, Crossover, Mutation,
probability of crossover and probability of mutation, convergence. Concept of multi-objective
optimization problems (MOOPs), Multi-Objective Evolutionary Algorithm (MOEA), Non-
Pareto approaches to solve MOOPs, Pareto-based approaches to solve MOOPs, Some
applications with MOEAs.

Text Books:
1. V.Kecman, ‘Learning and Soft Computing”, MIT Press.
2. S. Haykin, “Neural Networks. A comprehensive Foundation”, Prentice Hall.

3. D.E. Goldberg, “Genetic Algorithms in Search and Optimization, and Machine Learning”,
Addison-Wesley.

Reference Books:

1. S.N. Sivanandam, S.N. Deepa, “Principles of Soft Computing”, Wiley India.

2. S. Rajasekaran and G.A.V. Pai, “Neural Networks, Fuzzy logic and Genetic Algorithms”,
Prentice Hall of India.

3. Xin-She Yang , “Nature-Inspired Metaheuristic Algorithms”, Luniver Press.

E-Books and online learning material
1. Applications of Soft Computing by
https://www.springer.com/qp/book/9783540896180 Accessed on 14" December,20109.

Online Courses and Video Lectures
1. https://nptel.ac.in/courses/106/105/106105173/ Accessed on 14™ December,2019.
2. https://cse.iitkgp.ac.in/~dsamanta/courses/sca/index.htmlAccessed on14th December,2019.

10


https://learning.oreilly.com/library/view/soft-computing/9789332524224/xhtml/chapter009.xhtml
https://learning.oreilly.com/library/view/soft-computing/9789332524224/xhtml/chapter012.xhtml#h5-001
https://cse.iitkgp.ac.in/~dsamanta/courses/sca/index.html
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Subject Code: MRM-101
Subject Name: RESEARCH METHODLOGY AND IPR

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 2 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Core

On completion of the course the student will have the ability to:

CO# Course Outcomes

1 Understand research problem formulation.

2. Analyze research related information

3. Follow research ethics

4. Understand that today’s world 1is controlled by Computer, Information
Technology, but tomorrow world will be ruled by ideas, concept, and creativity.

5. Understanding that when IPR would take such important place in growth of
individuals & nation, it is needless to emphasis the need of information about
Intellectual Property Right to be promoted among students in general &
engineering in particular.

6. Understand that IPR protection provides an incentive to inventors for further

research work and investment in R & D, which leads to creation of new and better
products, and in turn brings about, economic growth and social benefits.

Detailed Contents:

Unit 1:

6 Hours

Meaning of research problem, Sources of research problem, Criteria Characteristics of a good
research problem, Errors in selecting a research problem, Scope and objectives of research

problem.

11
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Approaches of investigation of solutions for research problem, data collection,
analysis,interpretation, Necessary instrumentations

Unit 2: 6 Hours
Effective literature studies approaches, analysisPlagiarism, Research ethics,

Unit 3: 6 Hours
Effective technical writing, how to write report, Paper Developing a Research Proposal, Format
of research proposal, a presentation and assessment by a review committee

Unit 4: 6 Hours

Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting and
Development: technological research, innovation, patenting, development.

International Scenario: International cooperation on Intellectual Property. Procedure for grantsof
patents, Patenting under PCT.

Unit 5: 6 Hours
Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patentinformation
and databases. Geographical Indications.

Unit 6: 6 Hours
New Developments in IPR: Administration of Patent System. New developments in IPR; IPR of
Biological Systems, Computer Software etc. Traditional knowledge Case Studies, IPR and IITs.

Reference Books:

1. Stuart Melville and Wayne Goddard, “Research methodology: an introduction for science
& engineering students’”

2. Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction”

3. Ranjit Kumar, 2 nd Edition , “Research Methodology: A Step by Step Guide for
beginners”

4. Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd ,2007.

5. Mayall , “Industrial Design”, McGraw Hill, 1992.

6. Niebel , “Product Design”, McGraw Hill, 1974.

7. Asimov , “Introduction to Design”, Prentice Hall, 1962.

8. Robert P. Merges, Peter S. Menell, Mark A. Lemley, “ Intellectual Property in New
Technological Age”, 2016.

9. T. Ramappa, “Intellectual Property Rights Under WTO”, S. Chand, 2008

12



~

Guru Nanak Dev Engineering College, Ludhiana
Department of Computer Science & Engineering
Syllabus
M.Tech.(Computer Science & Engineering)

2019 Admission Batch Onwards

Subject Code: LMCS-102
Subject Name: ADVANCED DATA STRUCTURE LABORATORY

Programme:M.Tech.(CSE) L:0T:0 P:4

Semester: 1 Teaching Hours: 48Hours

Theory/Practical:Practical Credits:2

Internal Marks: 30 Percentage of Numerical/Design/Programming Problems:100%
External Marks: 20 Duration of End Semester Exam(ESE): 3hours

Total Marks:50 Course Status: Core

Prerequisites: Fundamentals of computer
Additional Material Allowed in ESE: Nil
On completion of the course the student will have the ability to:

CO# Course Outcomes

1 The student should be able to choose appropriate data structures, understand the
' ADT/libraries, and use it to design algorithms for a specific problem.

9 Students should be able to understand the necessary mathematical abstraction to
' solve problems.

3 To familiarize students with advanced paradigms and data structure used to solve
' algorithmic problems.

4 Student should be able to come up with analysis of efficiency and proofs of

correctness.

Detailed Contents:

. . No. of
Sr. No. List of Experiments hours
L Write a program to insert, delete and traverse elements in sorted singly linked list. 2
2. Write a program to insert, delete and traverse elements in sorted doubly linked list. 2
3. Write a program to implement static hashing using linear probing as overflow 9
technique.
4. Write a program to implement static hashing using chaining as overflow technique. 2
5. Write a program to implement Directory based dynamic hashing technique. 2
6. Write a program to implement Directory less dynamic hashing technique 2
7. Write a program to insertion and updation in skip lists. 2

13
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8. Write a program to implement Boyer-Moore algorithm for String matching
9. Write a program to implement Binary Search tree.

10. Write a program to implement AVL tree.

11. Write a program to implement B tree.

12. | \Write a program to implement Splay tree

13. | write a program to implement Digital search tree.

14. | write a program to implement Binary heap structure.

15. | write a program to implement Leftist heaps.

16. Write a program to implement Boyer-Moore algorithm for String matching.
17. Write a program to implement Knuth-Morris-Pratt algorithm for String matching.
18. Write a program to compress text using Huffman coding algorithm.

19. Write a program to implement Tries to perform pattern matching.

20.

Write a program to construct priority search tress.

14
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Subject Code: LMCS-103
Subject Name: ADVANCE ALGORITHMS LABORATORY

Programme: M.Tech.(CSE) |L:0 T:0 P:2

Semester: 2

Teaching Hours: 24 Hours

Theory/Practical: Practical | Credits: 1

Internal Marks: 30

Percentage of Numerical/Design/Programming Problems:100%

External Marks: 20 Duration of End Semester Exam(ESE): 3 hours

Total Marks: 50 Course Status: Core

Prerequisites: Data Structures
Additional Material Allowed in ESE: Nil
On completion of the course the student will have the ability to:

CO# Course Outcomes
1 Identify the problem given and find its solution using various algorithm design
' techniques.
2. Compute time and space complexities of various algorithms.
3 Implement algorithm design techniques such as Greedy approach, Dynamic
' programming to solve shortest path problems.
4 Implement string matching algorithm for various applications like search engine
' queries, matching DNA sequences etc.
5. Compare and contrast the performance of various algorithms for same problem.
Detailed Contents:
S Name of Practical No. ~ of
No. Hours
1 Implement various sorting algorithms on given set of elements and 4
) determine their complexity.
2 Print all the nodes reachable from a given starting node in a digraph using 9
) Breadth First Search and Depth First Search method.
3 From a given vertex in a weighted connected graph, find shortest paths to 2
) other vertices using Dijkstra's algorithm.
4. Solve rod cutting problem using recursion and bottom up approach. 2
5 Implement ~ Bellman-Ford  algorithm  problem  using  Dynamic 9
' Programming.
6 Implement all pairs shortest path for a graph using Floyd-Warshall 2
) algorithm.
Implement Prim’s and Kruskal’s algorithm to generate minimum cost 5
spanning tree using Greedy approach.
8. Make use of Ford-Fulkerson algorithm to compute maximum flow. 2
9. Implement any string matching algorithm. 2
Implement any scheme to find the optimal solution for the Traveling
10. | Salesperson problem and then solve the same problem instance using any 4
approximation algorithm and determine the error in the approximation.

15
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Subject Code: LMCS-104
Subject Name: SOFT COMPUTING LABORATORY

Programme: M.Tech.(CSE) |L:0 T:0 P:2

Semester: 2 Teaching Hours: 24 Hours

Theory/Practical: Practical | Credits: 1

Internal Marks: 30

Percentage of Numerical/Design/Programming Problems:80%

External Marks: 20 Duration of End Semester Exam(ESE): 3 hours

Total Marks: 50 Course Status: Core

Prerequisites: NIL
Additional Material Allowed in ESE: Nil
On completion of the course the student will have the ability to:

CO#

Course Outcomes

1.

Recognize the feasibility of applying a soft computing methodology for a particular problem

Apply fuzzy logic and reasoning to handle uncertainty and solve engineering problems

Apply genetic algorithms to combinatorial optimization problems

Apply neural networks to pattern classification and regression problems

S El R

Effectively use existing software tools to solve real problems using a soft computing

approach

Detailed Contents:

Sr.
No.

Name of Practical

No. of
Hours

Generate AND, OR and NOT functions using McCulloch-Pitts neural net.

2

Design and implementation of neural network with Back Propagation
Algorithm.

2

Implement Union, Intersection, Complement and Difference operations on
fuzzy sets. Also create fuzzy relation by Cartesian product of any two fuzzy sets
and perform max-min composition on any two fuzzy relations.

Write a program to plot various membership functions.

Create a Hebb Net to classify two dimensional input patterns in bipolar with
given targets.

Implement Travelling Salesman Problem using Genetic Algorithm.

Njo| gk

Implement FIS Editor.

WWw| NN

Develop a Kohonen'’s self organizing neural network to classify the following
patterns into required number of groups. The number of groups should be
flexible and may change according to the input data set. X1=[12 3 4 5] X2=
[1.121314.151]X3=[23456] X4=[2.13.14.15.16.1] X5=[34567]
X6=[3.141516.17.1]

Real world application solving: Identifying real word NP problem (Optimization
/ Forecasting / Classification / Clustering). Solving the problem with single /
hybrid soft computing methods.

16
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SYLLABUS OF ELECTIVE SUBJECTS
AND LABORATORIES
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Subject Code: MCS-111
Subject Name: MACHINE LEARNING

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-1

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes
1. Learn the basics of learning problems with hypothesis and version spaces.
2. Understand the features of machine learning to apply on real world problems.
3. Characterize the machine learning algorithms as supervised learning and

unsupervised learning and Apply and analyze the various algorithms of supervised
and unsupervised learning

4. Analyze the concept of neural networks for learning linear and non-linear activation
functions.

5. Learn the concepts in Bayesian analysis from probability models and methods

6. Understand the fundamental concepts of Genetic Algorithm and Analyze and design

the genetic algorithms for optimization engineering problems
Detailed Contents:

UNIT-I 04 hours
Introduction: Well defined learning problems, Defining a learning system, perspectives and
issues in machine learning, the concept learning task, concept learning as search, Find-S: finding
a maximally specific hypothesis, version spaces and the candidate elimination algorithm,
Inductive bias

UNIT-II 10 hours
Supervised Learning: Basic methods: Distance based methods, Nearest-Neighbours, Decision
Trees, Naive Bayes, Linear models: Linear regression, Logistic Regression, Generalized Linear
Models, Support Vector Machines, Nonlinearity and kernel Methods.

Unsupervised Learning: Clustering: k-means/ kernel k-means, Dimensionality Reduction: PCA
and kernel PCA, Matrix Factorization and Matrix Completion, Generative models (mixture
models and latent factor models)
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UNIT-I1I 04 hours
Decision Tree Learning: Introduction, Decision tree representation, appropriate problems for
decision tree learning, the basic decision tree learning algorithm, hypothesis space search in
decision tree learning, Inductive bias in decision tree learning, issues in decision tree learning.

UNIT-IV 06 hours
Artificial Neural Networks: Introduction, Neural network representation, appropriate problems
for neural network learning, perceptrons, gradient descent and the delta rule, Adaline, Multilayer
networks, Derivation of Backpropagation rule, backpropagation algorithm.

UNIT-V 06 hours
Bayesian Learning: Introduction, Bayes theorem and concept learning, Maximum likelihood
and least squared error hypothesis for predicting probabilities, minimum description length
principle, Bayes optimal classifier, Naive bayes classifier, Bayesian belief networks.

UNIT-VI 06 hours
Genetic Algorithms: Motivation, Genetic algorithms, an illustrative example, hypothesis space
search, genetic programming, models of evolution and learning.

Text Books:
1. Tom M. Mitchell, Machine Learning, McGraw Hill, First Edition.
2. Ethern Alpaydin, Introduction to Machine Learning, MIT Press, 3rd Edition.
3. Aditya Dwivedi, Machine Learning Textbook, Kindle Edition, Dec 2019

Reference Books:
1. Chris Bishop, Pattern Recognition and Machine Learning, Springer.
2. Kevin Murphy, Machine Learning: A Probabilistic Perspective, MIT Press, 2nd Edition.

E-Books and online learning material
1. Introduction to Machine Learning by Nils J. Nilsson
https://ai.stanford.edu/~nilsson/MLBOOK.pdf Accessed on: March 20,2020

2. Lecture Notes on Machine Learning by Sebastian Raschka
https://sebastianraschka.com/pdf/lecture-notes/stat479fs18/01 ml-overview notes.pdf
Accessed on: March 20, 2020
3. https://www.tutorialspoint.com/machine learning/machine learning_tutorial.pdf
ccessed on: March 20,2020

Online Courses and Video Lectures
1. https://nptel.ac.in/courses/106106139/ Accessed on: March 20,2020
2. https://nptel.ac.in/courses/106106213/ Accessed on: March 20,2020

3. https://www.cs.ox.ac.uk/people/nando.defreitas/machinelearning Accessed on: March 20,2020
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Subject Code: MCS-112
Subject Name: ADVANCES IN ARTIFICIAL INTELLIGENCE

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-1

Prerequisites:

Additional

Material Allowed in ESE: NIL

On completion of the course the student will have the ability to:

CO# Course Outcomes
1. Understand the informed and uninformed problem types and apply search strategies
to solve them.
2. Apply difficult real life problems in a state space representation so as to solve those
using Al techniques like searching and game playing.
3. Design and evaluate intelligent expert models for perception and prediction from
intelligent environment.
4. Formulate valid solutions for problems involving uncertain inputs or outcomes by
using decision making techniques.
5. Demonstrate and enrich knowledge to select and apply Al tools to synthesize
information and develop models within constraints of application area.
6. Examine the issues involved in knowledge bases, reasoning systems and planning.
Detailed Contents:
UNIT-I 07 hours

Introduction: An Overview of Al, Intelligent behavior, The Turing Test, Intelligent Agents:

Agents and
of agents;

environment, concept of rationality, nature of environment, structure and architecture
Markov decision processes (MDP), Software agents, Personal assistants, and

Information access Collaborative agents, Information-gathering agents, Believable agents
(synthetic characters, modeling emotions in agents), Learning agents, Multi-agent systems
Collaborating agents, Agent teams, Competitive agents (e.g., auctions, voting).

UNIT-I11
Advanced

08 hours
Problem solving Techniques: Problem solving by Uninformed searches, Informed

search and Exploration, Problem reduction and game playing: Optimal decisions in game, Alpha-
Beta pruning, Two-Player perfect decision game, Imperfect Real-Time Decisions games
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UNIT-I11I 06 hours
Advanced Problem Solving Paradigm and Learning: Planning, Types of planning Systems,
Block World problem, Logic based planning, Linear Planning using a goal stack, Non-linear
planning Strategies, Decision trees, Rule based learning, Reinforcement Learning.

Knowledge Representation: Propositional and predicate logic, Resolution in predicate logic,
Question answering, Theorem proving, Semantic networks, Frames and scripts, conceptual
graphs, conceptual dependencies.

UNIT-1V 06 hours
Reasoning under Uncertainty: Review of basic probability, Random variables and probability
distributions: Axioms of probability, Probabilistic inference, Bayes’ Rule, Conditional
Independence, Knowledge representations using Bayesian Networks, Exact inference and its
complexity, Randomized sampling (Monte Carlo) methods (e.g. Gibbs sampling), Markov
Networks, Relational probability models, Hidden Markov Models, Decision Theory Preferences
and utility functions, Maximizing expected utility.

UNIT-V 06 hours

Advanced Search: Constructing search trees, Dynamic search space, combinatorial explosion of
search space, stochastic search: Simulated annealing, Genetic algorithms, Swarm systems and
biologically inspired models, Monte-Carlo tree search.

Text Books:
1. Rich E., Artificial Intelligence, Tata McGraw Hills (2009) 3rd ed.
2. Stuart Russell, Peter Norvig, Artificial intelligence: A Modern Approach, Pearson
Education series, Second Edition.

Reference Books:
1. George F. Luger, Artificial Intelligence: Structures and Strategies for Complex
ProblemSolving, Pearson Education Asia (2009) 6th ed.
2. Patterson D.W, Introduction to Al and Expert Systems, Mc GrawHill (1998), 1st ed.
3. Shivani Goel, Express Learning-Artificial Intelligence, Pearson Education Asia (2013),
1%%ed.
E-Books and online learning material
1. Artificial Intelligence: Foundations of Computational Agents by David L. Poole and Alan
K. Makhworth
https://www.freetechbooks.com/artificial-intelligence-foundations-of-computational-
agents-t1039.html
2. Computers and Thought: A practical Introduction to Artificial Intelligence by Mike
Sharples and David Hogg
https://www.cs.bham.ac.uk/research/projects/poplog/computers-and-thought/
3. Avrificial Intelligence by Patrick Winston
http://www.aduni.org/courses/ai/index.php?view=cw
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Online Courses and Video Lectures

1.
2.
3.

4.

https://freevideolectures.com/course/2272/artificial-intelligence
https://www.coursera.org/courses?query=artificial%20intelligence
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-034-
artificial-intelligence-fall-2010/lecture-videos/
https://nptel.ac.in/courses/106/105/106105077/
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Subject Code: MCS-113
Subject Name: WIRELESS AND MOBILE NETWORKS

Programme: M.Tech.(CSE) |L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-1

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. To get aware of historical development of different wireless technologies.

2. To get familiar with key concepts of wireless networks, standards, technologies and
their basic operations.

3. To learn about various wireless local area network standards, design and analyse
various medium access.

4. To learn how to evaluate MAC and network protocols using network simulation
software tools.

5. The students should get familiar with the wireless/mobile market and the future
needs and challenges.

6. Understand the concepts, applications of wireless sensor networks, Bluetooth and

Zigbee.

Detailed Contents:

UNIT-I

06 hours

Introduction: History of different types of wireless Technologies, Wireless Networking Trends,
Wireless Physical Layer Concepts, Multiple Access Technologies -SDMA, CDMA, FDMA,
TDMA, Radio Propagation and Modelling, Challenges in Mobile Computing: Resource
poorness, Bandwidth, energy etc.

UNIT-II

06 hours

Wireless Local Area Networks: IEEE 802.11 Wireless LANs Physical & MAC layer, 802.11
MAC Modes (DCF& PCF) IEEE 802.11 standards, Architecture, services, other 802.11
standards (IEEE 802.11 a,b,g,n) Infrastructure vs. Adhoc Modes, Hidden Node & Exposed
Terminal Problem, Problems.
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UNIT-I11I 06 hours
Wireless Cellular Networks: 1G and 2G, 2.5G, 3G, and 4G, Mobile IPv4, Mobile IPv6, TCP
over Wireless Networks, Cellular architecture, Frequency reuse, Channel assignment strategies,
Handoff strategies, Interference and system capacity, Improving coverage and capacity in
cellular systems.

UNIT-IV 06 hours
WiIMAX: WiMAX (Physical layer, Media Access Control, Mobility and Networking), IEEE
802.22 Wireless Regional Area Networks, IEEE 802.21 Media Independent Handover Overview.

UNIT-V 06 hours

Mobile IP, Wireless Application Protocol, Adhoc Routing, Transport layer Issues in Mobile
Networks: Wireless TCP.

UNIT-VI 06 hours

Wireless Sensor Networks: Introduction, Application, Physical, MAC layer and Network
Layer, Power Management Bluetooth and Zigbee.

Text Books:
1. Mobile Computing and Wireless Networks - Concepts, Methodologies, Tools, and
Applications
2. Khaldoun Al Agha, Guy Pujolle, Tara Ali Yahiya; “Mobile and Wireless Networks”
Wiley Edison.
3. Chai K Toh, “Ad Hoc Mobile Wireless Networks - Protocols and Systems”
B. Singh, “Network Security and Management”, 3/Ed, PHI Learning Pvt. Ltd., 2012

B

Reference Books:

1. Schiller J., Mobile Communications, Addison Wesley 2000

2. Stallings W., Wireless Communications and Networks, Pearson Education 2005

3. Stojmenic lvan, Handbook of Wireless Networks and Mobile Computing, John Wiley and
Sons Inc 2002

4. Yi Bing Lin and Imrich Chlamtac, Wireless and Mobile Network Architectures, John
Wiley and Sons Inc 2000

5. Pandya Raj, Mobile and Personal Communications Systems and Services, PHI 200.

E -Books and online learning material
1. Computer Network Security by JieWang.
https://epdf.pub/queue/computer-network-security-theory-and-practice.html#
Accessed on Dec.18, 2019
2. Ad Hoc Mobile Wireless Networks - Protocols and Systems by Chai K Tou
https://www.kobo.com/us/en/ebook/mobile-computing-and-wireless-
networks?utm_campaign=bing_shopping_feed_us_en&utm_source=walmarthybrid&utm _
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medium=cpc&msclkid=f56633ch66bal4c955batdca87b4b60b&utm_term=45837952651
87356&utm_content=Ad%20group%20%231 Accessed on Dec 20, 2019.
3. Wireless Communications and Networking by William Stallings
https://www.academia.edu/6383890/Wireless_Communications_and_Networking_by Wil
liam_Stallings_2nd_Edition Accessed on Dec 23, 2019.

Online Courses and Video Lectures

1. https://swayam.gov.in/nd1l noc20 cs21/previewAccessed on Dec.18, 2019

2. https://nptel.ac.in/courses/106/105/106105162/Accessed on Dec.19, 2019

3. https://nptel.ac.in/courses/106/105/106105031/ Accessed on Dec. 19, 2019

4, https://www.studytonight.com/computer-networks/comparison-osi-tcp-model Accessed on
Dec.20, 2019
5.https://www.studytonight.com/computer-networks/connection-oriented-and-connectionless-
service Accessed on Dec.20, 2019

25


https://www.kobo.com/us/en/ebook/mobile-computing-and-wireless-networks?utm_campaign=bing_shopping_feed_us_en&utm_source=walmarthybrid&utm_medium=cpc&msclkid=f56633cb66ba14c955ba6dca87b4b60b&utm_term=4583795265187356&utm_content=Ad%20group%20%231
https://www.kobo.com/us/en/ebook/mobile-computing-and-wireless-networks?utm_campaign=bing_shopping_feed_us_en&utm_source=walmarthybrid&utm_medium=cpc&msclkid=f56633cb66ba14c955ba6dca87b4b60b&utm_term=4583795265187356&utm_content=Ad%20group%20%231
https://www.academia.edu/6383890/Wireless_Communications_and_Networking_by_William_Stallings_2nd_Edition
https://www.academia.edu/6383890/Wireless_Communications_and_Networking_by_William_Stallings_2nd_Edition
https://swayam.gov.in/nd1_noc20_cs21/preview
https://nptel.ac.in/courses/106/105/106105162/
https://www.studytonight.com/computer-networks/comparison-osi-tcp-model
https://www.studytonight.com/computer-networks/connection-oriented-and-connectionless-service
https://www.studytonight.com/computer-networks/connection-oriented-and-connectionless-service

~

Guru Nanak Dev Engineering College, Ludhiana

Department of Computer Science & Engineering
Syllabus
M.Tech.(Computer Science & Engineering)
2019 Admission Batch Onwards

Subject Code: MCS-114
Subject Name: ADVANCES IN COMPUTER NETWORKS

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-1

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes
1. To develop the understanding various IEEE standards for computer networks.
2. Understanding the Internet protocol in multicasting routing protocols and routing
algorithms.
3. To learn mechanism for overlay networks and various routing protocols.
4. To know the multicasting and routing algorithms.
5. To acquire the basic network security principle including encryption algorithms.
6. Examine the issues related to security in computer networks.

Detailed Contents:

UNIT-I 05 hours
IEEE 802.11a/b/n/g/p, 802.15, and 802.16 standards for Wireless PAN, LAN, and MAN.

UNIT-I1I 06 hours
IPv6 —Header, Addressing, Neighbor Discovery, Auto-Configuration, Header Extensions and
options, support for QoS, security, etc.

UNIT-1I 06 hours
IP Multicasting: Multicast routing protocols, Virtual private network service, multiprotocol label
switching.

UNIT-1V 06 hours
Overlay networks, flat routing protocols (DHTS), and peer-to-peer architectures. OSPF and BGP
Routing Protocols.

UNIT-V 06 hours
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TCP Improvements and Extensions, Performance issues, TCP Congestion Control —fairness,
scheduling and Delay modeling, QoS issues, differentiated services, Transport layer in Wireless
Networks.

UNIT-VI 07 hours
Network Security principles, Security related issues in wireless networks, Public and Private Key
Cryptography, Key distribution protocols. Digital Signatures and digital certificates.

Text Books:

1. James F. Kurose and Keith W. Ross, “Computer Networking: A top down approach”,
Pearson Education, 6th edition.
B.A. Forouzan, “TCP/IP Protocol Suite”, TMH.
W. R. Stevens. TCP/IP Illustrated, Volume 1: The protocols, Addison Wesley, 1994.
William Stallings, “Data & Computer Communication”, PHI, 10th Edition
B.A. Forouzan, “Cryptography and Network Security”, Tata McGraw Hill, 2007.

arwn

Reference Books:

1. Computer networks, A System Approach, 5th ed, Larry L Peterson and Bruce S Davie,
Elsevier.

2. G. R. Wright and W. R. Stevens. TCP/IP Illustrated, Volume 2: The Implementation,
Addison Wesley, 1995.

3. TCP for Transactions, HTTP, NNTP, and the Unix Domain Protocols, Addison Wesley,
1996.

4. C. E. Perkins, B. Woolf, and S. R. Alpert. Mobile IP: Design Principles and Practices,
Addison Wesley, 1997.

E-Books and online learning material

1. https://cseweb.ucsd.edu/~gmporter/classes/wil9/csel24/courseoverview/compnetwor
ks.pdf

2. https://eclass.teicrete.gr/modules/document/file.php/TP326/%CE%98%CE%B5%CF
%89%CF%81%CE%AF%CE%B1%?20(Lectures)/Computer_Networking_A_Top-
Down_Approach.pdf

Online Courses and Video Lectures
1. https://nptel.ac.in/courses/106105183/
2. https://freevideolectures.com/course/2276/computer-networks
3. http://www.nptelvideos.in/2012/11/computer-networks.html
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Subject Code: MCS-115
Subject Name: ADVANCED OPERATING SYSTEM

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-1

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. List the principles of distributed systems and describe the problems and challenges
associated with these principles.

2. Understand Distributed Computing techniques, Synchronous and Processes.

3. Apply Shared Data access and Files concept.

4. Design a distributed system that fulfils requirements with regards to key distributed
systems properties.

5. Understand Distributed File Systems and Distributed Shared Memory.

6. Apply Distributed web-based system.

Detailed Contents:

UNIT-I 08 hours
Introduction: Overview, Functions of an Operating System, Design Approaches, Types of
Advanced Operating System -Synchronization Mechanisms, Concept of a Process, Concurrent
Processes, The Critical Section Problem, Other Synchronization Problems, Axiomatic
Verification of Parallel Programs -Process Deadlocks -Models of Deadlocks, Resources, System
State, Necessary and Sufficient conditions for a Deadlock.

UNIT-II 07 hours
Processes and processors in distributed systems: Threads, system model, processor allocation,
scheduling in distributed systems: Load balancing and sharing approach, fault tolerance, real
time distributed systems, Process migration and related issues

UNIT-1I 07 hours
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Distributed File Systems: Introduction, features & goal of distributed file system, file models,
file accessing models, file sharing semantics, file caching scheme, and file replication, fault
tolerance, trends in distributed file system, case study.

UNIT-1V 06 hours
Distributed Shared Memory: Introduction, general architecture of DSM systems, design and
implementation issues of DSM, granularity, structure of shared memory space, consistency
models, replacement strategy, thrashing.

UNIT-V 07 hours
Distributed Web-based Systems: Architecture, Processes, Communication, Naming,
Synchronization, Consistency and Replication: Web Proxy Caching, Replication for Web
Hosting Systems, Replication of Web Applications.

Text Books:

1. Distributed Operating Systems Concepts and Design, Pradeep K. Sinha, PHI

2. Distributed Operating Systems by Andrew S Tannebaum, Pearson

3. Distributed Systems: Concepts and Design by George Coulouris, Jean Dollimore, Tim
Kindberg, Pearson

Reference Books:
1. Distributed Computing by Sunita Mahajan & Seema Shah OXFORD
2. Distributed Systems: Principles and Paradigms by Andrew S Tanebaum, Maarten Van
Steen, PHI
3. Distributed Computing, Fundamentals, Simulations and Advanced topics, 2nd Edition,
Hagit Attiya and Jennifer Welch, Wiley India

E-Books and online learning material

1. http://www.freebookcentre.net/CompuScience/Free-Operating-Systems-Books-
Download.html

2. http://freecomputerbooks.com/Think-OS-A-Brief-Introduction-to-Operating-
Systems.html

3. https://eclass.uoa.gr/modules/document/file.php/D245/2015/DistrComp.pdf

4. https://www.kobo.com/us/en/ebook/distributed-computing-4

Online Courses and Video Lectures

1. https://nptel.ac.in/courses/106106144/
2. https://www.classcentral.com/course/udacity-advanced-operating-systems-1016

3. https://www.udacity.com/course/advanced-operating-systems--ud189
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Subject Code: MCS-121
Subject Name: DATA WAREHOUSING AND DATA MINING

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-2

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Understand the evolutionary path that has led to the purpose of adapting to Data
Warehouse and Data Mining techniques in various domains.

2. Identify the need of Data Warehouse tools and techniques for designing and
developing different types of databases.

3. Compare and evaluate different Data Mining techniques for knowledge discovery

4. Comprehend the importance and role that Data Warehouse and Data Mining play in
various fields.

5. Describe the use of Online Analytical Processing to analyze and interpret data.

6. Discuss various case studies to identify the needs and patterns for business domains.

Detailed Contents:

UNIT-I 06 hours
Introduction to Data Warehousing and Data Mining: Data Warehouse Defined, Features of a
Data Warehouse, Data Granularity, The Information Flow Mechanism, Metadata, Two Classes
of Data, The Lifecycle of Data, Data Flow from Warehouse to Operational Systems, Failures of
Past Decision-Support Systems, Operational Versus Decision-Support Systems, Data Warehouse
v/s Data Mining, Data Mining Process, Data Mining Functionalities, Data Pre-processing —
Descriptive Data Summarization, Data Cleaning, Integration and Transformation, Reduction

UNIT-II 06 hours
The Building Blocks of a Data Warehouse and Data Warehouse Schema: Data Warehouse
Architecture Goals, Data Warehouse Architecture, Data Warehouse and Data Mart, Issues in
Building Data Marts, Building Data Marts, Other Data Mart Issues, Overview of the
Components, Data Warehouse Schema: The Star Schema, The Snowflake Schema, Aggregate
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Tables, Fact Constellation Schema or Families of Star, Keys in the Data Warehouse Schema

UNIT-I11I 06 hours
Data Warehouse Modeling and Online Analytical Processing: Building the Fact Tables and
Dimension Tables, Characteristics of a Dimension Table, Characteristics of a Fact Table, The
Factless Fact Table, Updates To Dimension Tables, Cyclicity of Data - Wrinkle of Time,
Dimensional Modeling, Strengths of Dimensional Modeling, Data Warehouse and the Data
Model, Enhancing the Data Warehouse Performance.

UNIT-IV 06 hours
Data Warehouse Design, Usage and Implementation: Data Warehouse Design Process, Data
Warehouse Usage for Information Processing, Efficient Data Cube Computation, Data Cube and
OLAP, Typical OLAP Operations, From Online Analytical Processing to Multidimensional Data
Mining.

UNIT-V 07 hours
Data Mining Techniques: A Statistical Perspective on Data Mining, Classification, Issues in
Classification, Statistical-Based Algorithms, Distance-Based Algorithms, Decision Tree-Based
Algorithms, Prediction — Prediction techniques, Linear and Non-Linear Regression. Clustering:
Applications of clustering, Categorization of Major Clustering Methods: Partitioning Methods,
Hierarchical Methods, Density-Based Methods, Grid-Based Methods, Outlier Detection

UNIT-VI 04 hours
Applications and case studies: Application of Data Warehousing (Data Visualization) and Data
Mining (Web Mining)

Study 1: Telecom Content Warehouse

Study 2: OLAP for the Fast Food Industry

Study 3: Intrusion Detection using KNN classification

Text Books:
1. Jiawei Han and Micheline Kamber, “Data Mining Concepts & Techniques”, Elsevier
Pub.
2. Vikram Pudi, P. Radha Krishana “Data Mining”, Oxford University press.
3. Reema Thareja, “Data Warehousing”, Oxford University Press.

Reference Books:
1. Reema Thareja, “Data Warehousing”, Oxford University Press
2. Jiawei Han and Micheline Kamber, “Data Mining Concepts & Techniques”, Elsevier
Pub.
3. Margret H. Dunham “Data Mining: Introductory and Advanced topics” Pearson
Education
4. Paulraj Ponniah, “Data Warehousing Fundamentals”, John Wiley & Sons, Inc.
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5. Vikram Pudi, P. Radha Krishana “Data Mining”, Oxford University press.

E-Books and online learning material
1. S Prabhu; N Venatesan, “Data mining and warchousing”, New Delhi : New Age
International
2. Varsha Bhosale, Deepali Vora,”Data Warehousing & Data Mining” Technical Publications
3. The Data Warehouse Toolkit: The Definitive Guide to Dimensional Modeling, 3rd Edition

Online Courses and Video Lectures

1. Data Warehousing for Business Intelligence | Coursera

2. Data Warehouse Concepts, Design, and Data Integration | Coursera

3. Fundamentals of Data Warehousing | Coursera

4. Data Mining - Course (nptel.ac.in)

5. DWM1: Data Warehousing and Data Mining |Introduction to Warehousing| What is
Mining| Tutorial in - YouTube

6. Data Warehouse Examples video lecture - Data Warehouse Concepts and
Architectures | Coursera

7. NPTEL :NOC:Data Mining (Computer Science and Engineering) (digimat.in)
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Subject Code: MCS-122
Subject Name: ADVANCE DATABASE SYSTEM CONCEPTS

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-2

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Understand and analyze transaction processing and concurrency control.

2. Describe how XML query are being processed and executed

3. Explain the concept of distributed database architecture & design and web
technology using databases

4. Summarize the concepts of data warehousing, OLAP, Data mining and physical
database design.

5. To understand the concepts of multimedia databases with the emerging technologies

6. To make use of online analytical systems for the knowledge discovery.

Detailed Contents:

UNIT-I 05 hours
Transaction Processing and Concurrency Control: Transaction Processing concepts,
techniques: Two-phase locking, Timestamp ordering, Multiversion, Validation, Multiple
Granularity locking Concurrency control

UNIT-II 04 hours
XML Query Processing: XML query languages: XML-QL, Lorel, Quilt, XQL, XQuery, and
Approaches for XML query processing, Query processing on relational structure and storage
schema, XML database management system.

UNIT-I11I 07 hours
Distributed DB system concepts: Introduction, functions and architecture of a DDBMS,
distributed relational database design, distributed data dictionary management, distributed
transaction management, distributed concurrency control, distributed deadlock management,
distributed database recovery, Distributed query optimization.
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UNIT-1IV 06 hours
Web Databases: Web Technology and DBMS, Introduction, The Web as a Database
Application Platform, Scripting languages, Common Gateway Interface, Extending the Web
Server, Oracle Internet Platform, Semi structured Data and XML, XML Related Technologies.

UNIT-V 08 hours
Data Warehousing Concepts, OLAP and Data mining: Evolution of data warehousing, data
warehousing concepts, ETL, Data Warehouse Design benefits and problems of data
warehousing, Approaches to data mining problems, commercial tools of data mining, knowledge
discovery, comparison of OLTP systems and data warehousing, On-Line Analytical Processing,
Introduction to data mining.

UNIT-VI 06 hours
Emerging Database Models, Technologies and Applications: Multimedia database,
Geography databases, Gnome databases, Knowledge databases, deductive databases and
semantic databases, Spatial database, Information visualization.

Text Books

1. Database System Concepts by Korth, Sudarshan, Silberschatz, McGraw-Hill, 2006

2. Fundamentals of database Systems by Elmasri, Navathe, Pearson Education, 2008

3. Database Systems: A Practical Approach to Design, Implementation and Management
by Thomas Connolly, Carolyn Begg, Pearson Education, 2008

Reference Books

1. Database Management Systems by Raghu Ramakrishnan, Gehrke, McGraw-Hill
Education, 2003

2. Data Mining: Concepts Techniques by Han, Kamber , Pei, Elsevier Science, 2011

3. Mobile Database Systems by Vijay Kumar, John Wiley & Sons, 2006.

e-books and Online learning material

1. Database Systems: The Complete Book by Hector Garcia-Molina, Jeffrey Ullman,
Jennifer Widom, Pearson Education India, 2008
2. Concepts of Database Management by Philip J. Pratt, Joseph J. Adamski, Cengage

Learning, 2011.

Courses and Video Lectures
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Database Management Essentials| Coursera

Databases: Advanced Topics in SQL | edX
The Complete PL/SQL Bootcamp: “Beginner to Advanced PL/SQL | Udemy

Database Management System | Course (nptel.ac.in)
Modern Big Data Analysis with SQL Specialization | Coursera
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Subject Code: MCS-123
Subject Name: SOFTWARE ENGINEERING METHODOLOGIES

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:20%
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-2

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes
1. Demonstrate knowledge of the wider software engineering context, software
engineering processes and their applicability.
2. Understand a problem domain and to elicit, analyze, and specify the requirements
of a software system solution
3. Describe and formulate test cases to perform different levels of testing
4. Identify and outline specific components of a software design that can be targeted
for reuse.
5. Use the Agile process to develop a quality software product.
6. Analyze the engineering problems encountered in system and software development
Detailed Contents:
UNIT-I 06 hours

Software Engineering: Software process models - Waterfall model, Iterative waterfall model,
Spiral model, RAD model, Prototype model. Requirement engineering - Requirement analysis
and specification, Formal and informal requirement specification, Requirement specification
languages, Tools for requirements management and estimation.

UNIT-I1I 06 hours
Project Management and Scheduling: Empirical, Heuristic and analytical cost estimation
Techniques. Software project scheduling: Work break down structure, Activity chart, Gantt
charts, PERT charts, Project monitoring, Organization and team structures.

UNIT-I11I 07 hours

Software Design Methodologies: Function oriented design, Object oriented design, structured
analysis and design, Object oriented design methodologies, related case studies.

UNIT-IV 06 hours

Testing and Quality Assurance: Seven step testing process, Verification and validation,
Automated static analysis, system testing, Component testing, Test case design, Test automation,
Quiality assurance and standards, Quality planning and control, Software reliability models.
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UNIT-V 07 hours
Agile Software Development: The Genesis of Agile, Introduction and background, Agile
Manifesto and principles, Overview of Scrum, Extreme programming, Feature driven
development, Lean software development, Agile project management, Design and development
practices in Agile projects, Test driven development, Continuous integration, Refactoring, Pair
programming, User stories, Agile testing.

UNIT-VI 06 hours
Software Reuse and Component Based Software Engineering: The Reuse landscape, design
patterns, Application frameworks, Application system reuse, Commercial-off-the shelf
component reuse, Components and component models, Component based software engineering
process, Component composition, Component adaptation techniques.

Text Books:

1. R.S. Pressman, “Software Engineering - A Practitioner’s Approach” McGraw Hill Education

(India), 20009.

2. R. Mall, “Fundamentals of Software Engineering”, Prentice Hall India, 2009.
3. P.Jalote, “A Concise introduction to Software Engineering”, Springer.
Reference Books:

1. I. Sommerville, “Software Engineering”, Pearson Education, 2010.

2. J. R. Rumbaugh, M. R. Blaha and W. Lorensen, “Object Oriented Modeling and Design”,
Prentice Hall, 1991.

3. B. Hughes, M. Cortell, R. Mall, “Software Project Management”, Tata McGraw Hill,
20009.

E-Books and online learning material

1. I. Marsic, “Software Engineering”, Rutgers University, New Brunswick, New Jersey,
2012.

2. Tsui, “Essentials of Software Engineering”, 4th Edition, Jones & Bartlett Learning, 2016

3. S. Dutt, C. Geetha, C. Subramanian, “Software Engineering”, Pearson Education India,
2015.

Online Courses and Video Lectures

1. https://www.coursera.org/specializations/software-design-architecture Accessed on 12th
April, 2021.

2. https://www.coursera.org/specializations/software-development-lifecycle ~ Accessed on
12th April, 2021.

3. https://www.coursera.org/specializations/product-management  Accessed on 12th April,
2021.

4. https://nptel.ac.in/courses/106/105/106105182/ Accessed  on 12th  April,
2021.https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-00-
introduction-to-computer-science-and-programming-fall-2008/video-lectures/lecture-11/
Accessed on 12th April, 2021.
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Subject Code: MCS-124
Subject Name: CLOUD COMPUTING AND SECURITY

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-2

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. To develop an understanding of computing paradigms and compare them

2. To be able to choose a particular deployment model according to scenario.

3. Design and develop cloud and implement various services on cloud.

4 To develop an understating of virtualization technology and its different
dimensions.

5. Investigate the issues and challenges in implementing cloud security and mobile
cloud security.

6. Compare and contrast various open and proprietary cloud platforms.

Detailed Contents:

UNIT-I 08 hours
Introduction of Computing Paradigms: Overview of existing computing paradigms, Cluster
computing, Grid computing, Utility computing, Autonomic computing, Introduction to cloud
computing, Cloud computing history and evolution, Essential characteristics of cloud computing,
Cloud benefits, The NIST model of cloud computing.

UNIT-II 06 hours
Cloud Computing Architecture: The cloud reference model architecture, Cloud based services,
Infrastructure as a service (laaS), Platform as a service (PaaS), Software as a service (SaaS),
Cloud deployment scenarios, Public cloud, Private cloud, Hybrid cloud and Community cloud.

UNIT-I11I 07 hours
Virtualization: Virtualization, Characteristics of virtualization, Virtualization in cloud
computing, Types of virtualization- Resource virtualization, Server, Storage and Network
virtualization, Hypervisors. Data center- Classic data center, Virtualized data center.

UNIT-1V 06 hours
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Issues and Security: Cloud computing issues and challenges like security, Elasticity, Service
level agreement, Resource management and scheduling, Cloud security, Understanding security
risks, Cloud security reference model, Encryption and key management in the cloud, Identity
management.

UNIT-V 04 hours
Mobile Cloud Computing: Overview of mobile cloud computing, Advantages, Challenges,
using smart phones with the cloud. Offloading techniques - their pros and cons, Mobile cloud

security.
UNIT-VI 05 hours
Cloud Computing Platforms: Study of recent emerging cloud computing platforms and their
comparison.
Text Books:

1. R. K. Buyya, J. Broberg and A.M.Goscinski, “Cloud Computing: Principles and

Paradigms”
2. B. Sosinsky, “Cloud Computing Bible”, Wiley India Pvt. Ltd.
3. M. Miller, “Cloud Computing”, Que Publishing.

4. A. Velte, T. Velte and R. Elsenpeter, “Cloud Computing: A practical Approach”, Tata
McGrawHill.

J. Rittinghouse and J. F. Ransome, “Cloud Computing: Implementation,

6. Management, and Security”, CRC Press Taylor and Francis Group.

o1

Reference Books:

1 R.L. Krutz and R.D. Vines, “Cloud Security: A Comprehensive Guide to Secure Cloud
Computing”, Wiley-India.

2 Thomas Erl, Zaigham Mahmood, Ricardo Puttini, “Cloud Computing Concepts,
Technology, & Architecture” Prentice Hall

3 Anthony T. Velte, Toby J. Velte, Robert Elsenpeter, “Cloud Computing: A Practical
Appraoch”, Tata McGrawHill.

4 Rajkumar Buyya, Christian Vecchiola, S Thamarai Selvi, “ Mastering Cloud Computing”
Tata McGrawHill.

E —Books and online learning Material:

1 Introduction to Cloud Computing by Dan C. Marinec,
https://www.cs.ucf.edu/~dcm/Tutorials/RCIS-Tutorial.pdf Accessed on Feb. 24th, 2020.

2 Security Guidance for Critical Areas of Focus in Cloud Computing by Cloud Security
Alliance, https://cloudsecurityalliance.org/artifacts/security-guidance-for-critical-areas-
of-focus-in-cloud-computing-v1-0/ Accessed on Feb. 24th, 2020.

Online Courses and Video Lectures

1 https://nptel.ac.in/courses/106105167/ accessed on Feb. 24th, 2020.
2  https://freevideolectures.com/course/3649/cloud-computing Accessed on Feb. 24th, 2020.
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Subject Code: MCS-125
Subject Name: DIGITAL IMAGE PROCESSING

Programme: M.Tech.(CSE) |[L:3 T:0 P:0

Semester: 1 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-2

Prerequisites:
Additional Material Allowed in ESE: NIL
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Review the fundamental concepts of a digital image processing system.

2. Evaluate the techniques for image enhancement and image restoration.

3. Analyze the utility of wavelet decompositions and their role in image processing
systems.

4. Elucidate the mathematical modelling of image morphology.

5. Interpret image segmentation and representation techniques.

6. Design algorithms to solve image processing problems and meet design
specifications.

Detailed Contents:

UNIT-I 08 hours
Introduction: Fundamental steps in Digital Image Processing, Components of an image
processing system, Image sampling and quantization.

Digital Image Processing Operations: Pixel relationships and distance metrics: Image
coordinate system, Image topology, Connectivity, Relations, Distance measures. Classification
of image processing Operations-Arithmetic, Logical Operations, Image interpolation Techniques
(Downsampling and upsampling), Set operations, Statistical operations, Convolution and
Correlation operations.

UNIT-I1I 06 hours
Image Enhancement in Spatial Domain: Image enhancement point operations: Linear and
non-linear functions, Piecewise linear functions, Histogram processing. Spatial filtering -basics
of filtering in the spatial domain, Smoothing linear and non-linear filters, sharpening filters.
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UNIT-I11I 09 hours
Image Enhancement in Frequency Domain: Basics of filtering in the frequency domain,
Image smoothing and sharpening using frequency domain filters, Homomorphic filtering.

Image Restoration: A model of the image degradation/restoration process, Noise models, Noise
filters, Degradation function.

UNIT-IV 05 hours
Multiresolution Analysis: Wavelet analysis, Continuous wavelet transform, Discrete wavelet
transform, Wavelet decomposition and reconstruction in two dimensions, Wavelet packet
analysis, Wavelet based image denoising.

UNIT-V 04 hours
Morphological Image Processing: Structuring element, Erosion, Dilation, Opening, Closing,
Hit-or-Miss transform, Boundary detection, Hole filling, connected components, Convex hull,
Thinning, Thickening, Skeletons, Pruning, Reconstruction by dilation and erosion.

UNIT-VI 04 hours
Image Segmentation: Classification of image segmentation algorithms, Point, Line and Edge
detection, Hough transforms, Corner detection, Global thresholding, Otsu’s method,
Multivariable thresholding, Region-based segmentation, Watershed segmentation.
Text Books:

1. R. C. Gonzalez and R. E. Woods, “Digital Image Processing”, Pearson Education, 2018

Reference Books:
1.S. Sridhar, “Digital Image Processing”, Oxford University Press, 2016.
2.M. Sonka, V. Hlavac and Roger Boyle, “Image Processing, Analysis and Machine
Vision”, CL Engineering, 2007.
3.K. R. Castleman, “Digital Signal Processing”, Pearson Education, 2007.
4.R. Gonzalez and R. Woods, “Digital Image Processing Using MATLAB”, McGraw Hill
Education, 2017.
E-Books and online learning material
1. Digital Image Modalities and Processing: https://www.youtube.com/watch?v=UhDIL -
tLT2U&list=PLuh62Q4Sv7BUf60vkjePfcOQc8sHxmnDX
2. Image Enhancement: https://www.youtube.com/watch?v=LyDrGJRTOPI

3. Image Morphology: https://www.youtube.com/watch?v=mgjSauT17hU

Online Courses and Video Lectures
1. Digital Image Processing: https://nptel.ac.in/courses/117/105/117105079/

2. Medical Image Analysis: https://nptel.ac.in/courses/108/105/108105091/
3. Digital Image Processing of Remote Sensing Data:
https://nptel.ac.in/courses/105/107/105107160/
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Subject Code: MCS - 131
Subject Name: CRYPTOGRAPHY

Programme: M.Tech.(CSE) | L:3 T:0 P:0

Semester: 2 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:30%
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-3

Prerequisites: Computer Networks
Additional Material Allowed in ESE: Scientific Calculator
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Identify and analyze network security attacks and counter measures to prevent
those attacks.

2. Analyze the applications of discrete mathematics and understand their
implementation in cryptography.

3. Apply the knowledge of existing encryption and decryption techniques to provide
security solutions.

4. Assess impact of public key cryptosystems and key management to ensure secure
exchange of information.

5. Investigate the security requirements and solutions for maintaining Data integrity
using modern techniques for data transmission.

Detailed Contents:

UNIT-I 09 hours
Introduction to Security: Need for security, Security Services and Mechanisms, Principles of
security, Types of attacks, Intruders, Malicious software, Viruses and related threats, Counter
measures, Steganography, Applications

Mathematics of Cryptography: Integer Arithmetic, Euclidean Algorithm, Modular Arithmetic,
Matrices, Linear Congruence, Algebraic Structures: Group, Ring, Field, GF(2") Fields. Primes,
Factorization, Chinese Remainder Theorem, Quadratic Congruence, Exponentiation and
Logarithm.
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UNIT-II 09 hours
Classical Encryption Techniques: Encryption, Decryption, Plaintext, Cipher text, Key range
and Size,Symmetric cipher model, Asymmetric cipher model, Substitution techniques,
Transposition techniques, Feistel networks, Block cipher— DES, Triple DES, AES. Stream
ciphers — RCA4.

UNIT-1I 11 hours
Public Key Cryptography and RSA: Principles of public key cryptosystems, Diffie Hellman
key exchange, RSA algorithm and its attacks, Key management — Needham Schroeder protocol,
Otway-rees protocol.

Authentication and Key Management: Entity Authentication — Password based authentication,
Challenge-response protocols, Biometrics. Symmetric Key Distribution and Management,
Public-key Distribution, Kerberos.

UNIT-IV 07 hours

Integrity: Message Integrity, Hash Function, Message Authentication -MAC, HMAC. MD5

algorithm, Secure Hash Algorithm, Public Key Infrastructure, Digital Signature, Digital

Signature Standard algorithm, Attacks on digital signature.

Text Books:

1. Behrouz A. Forouzan, “Cryptography & Network Security”, McGraw-Hill Education.

2. AtulKahate, “Cryptography & Network Security”, Tata Mc Graw Hill.

3. William Stallings, “Cryptography and Network Security Principles and Practice”, Pearson
Education.

Reference Books:

1. Wenbo Mao, “Modern Cryptography: Theory and Practice”, Hewlett-Packard Company.

2. Alfred J. Menezes, Paul C. van Oorschot and Scott A. Vanstone, “Handbook of Applied
Cryptography”, CRC Press.

E-Books and online learning material

1. Modern Cryptography by P. Rogaway
https://web.cs.ucdavis.edu/~rogaway/classes/227/winter00/ Accessed on Dec.17, 2019

2. A Graduate Course in Applied Cryptography by Dan Boneh and Victor Shoup
https://crypto.stanford.edu/~dabo/cryptobook/draft 0 2.pdf  Accessed on Dec.17, 2019

3. Lecture Notes on Cryptography by S. Goldwasser and M. Bellare

http://cseweb.ucsd.edu/~mihir/papers/gb.pdf Accessed on Dec.17, 2019
Online Courses and Video Lectures

https://crypto.stanford.edu/~dabo/courses/OnlineCrypto/ Accessed on Dec 18, 2019

https://nptel.ac.in/courses/106/105/106105031/ Accessed on Dec 18, 2019

https://nptel.ac.in/courses/106/105/106105162/  Accessed on Dec 18, 2019
https://www.slideshare.net/ayyakathir/cryptography-and-network-security-52030354
Accessed on Dec 18, 2019

el A
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Subject Code: MCS - 132
Subject Name: WIRELESS SENSOR NETWORKS

Programme: M.Tech.(CSE) | L:3 T:0 P:0

Semester: 2 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:10%
External Marks: 100 Duration of End Semester Exam(ESE): 3 hours
Total Marks: 150 Course Status: Elective-3

Prerequisites: Computer Networks
Additional Material Allowed in ESE:NIL

On completion of the course the student will have the ability to:

COo# Course Outcomes
1. Know the basics of Ad hoc networks and Wireless Sensor Networks
2. Analyze the sensor node architecture, and its operating

3. Apply the knowledge to identify appropriate physical and MAC layer protocols

4. Design and apply suitable routing algorithm based on the network and user
requirement

5. Be familiar with the transport layer protocols sensor networks.

Detailed Contents:

UNIT-I 10 hours
Introduction to Wireless Sensor Networks:

Motivation, key features of Adhoc networks. Wireless sensor network: features, design
Challenges and constraints; Applications of wireless sensor networks. Overview of wireless
sensor network: Design Issues in sensor networks, Sensor network architecture: ADC, Processor
Subsystem, Communication Interfaces, Prototypes, Operating System

Basic Wireless Sensor Technology: Introduction, Sensor Node Technology: hardware and
software, Wireless sensor taxonomy
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UNIT-II 10 hours

Physical Layer: Overview of Basic Components, Source Encoding, Channel Encoding,
Modulation, Signal Propagation

MAC Protocols: Fundamentals of MAC protocols, Wireless MAC protocols, Characteristics of
MAC protocols in sensor networks, Contention free MAC protocols, Contention Based MAC
protocols, Hybrid MAC protocols

UNIT-H 10 hours
Routing Protocols: Issues in designing a routing protocol, Flooding and gossiping, Data
dissemination and gathering, classification of routing protocols:Data centric routing, table-
driven, on-demand, hybrid, hierarchical, location based and QoS routing

UNIT-1V 06 hours
Transport protocols: Traditional transport protocols, Transport protocols for sensor networks..

Text Books:

1. Fundamentals of Wireless Sensor Networks: Theory and Practice, WaltenegusDargie and
Christian Poellabauer, Wiley Series on Wireless Communication and Mobile Computing

2. K. Sohraby, D. Minoli and T. Znati, “Wireless Sensor Networks: technology, Protocols and
Applications” Wiley Publications

Reference Books:
1. Feng Zhao and LeonidesvGuibas, "Wireless sensor networks ", Elsevier publication
2. C. Siva Ram Murthy, and B. S. Manoj, "AdHoc Wireless networks ", Pearson Education

E-Books and online learning material

1. Wireless Sensor Networks by KazemSohraby, Daniel Minoli and TaiebZnati
http://www.tfb.edu.mk/amarkoski/WSN/Kniga-w02 Accessed on Dec.24, 2019

2. An Introduction to Wireless Sensor Networks by Carlo Fischione
https://www.kth.se/social/files/5431a388f276540a05ad2514/An_Introduction_ WSNS_V1.8.
pdf Accessed on Dec.24, 2019

Online Courses and Video Lectures

1. https://nptel.ac.in/courses/106105160/ Accessed on Dec 24, 2019

2. https://'www.udemy.com/course/hands-on-wireless-sensor-networks-with-esp32/
Accessed on Dec 24, 2019

3. https://www.classcentral.com/course/swayam-wireless-ad-hoc-and-sensor-networks-7888
Accessed on Dec 24, 2019

45


http://www.tfb.edu.mk/amarkoski/WSN/Kniga-w02
https://www.kth.se/social/files/5431a388f276540a05ad2514/An_Introduction_WSNS_V1.8.pdf
https://www.kth.se/social/files/5431a388f276540a05ad2514/An_Introduction_WSNS_V1.8.pdf
https://nptel.ac.in/courses/106105160/
https://www.udemy.com/course/hands-on-wireless-sensor-networks-with-esp32/
https://www.classcentral.com/course/swayam-wireless-ad-hoc-and-sensor-networks-7888

~

Guru Nanak Dev Engineering College, Ludhiana
Department of Computer Science & Engineering
Syllabus

M.Tech.(Computer Science & Engineering)
2019 Admission Batch Onwards

Subject Code: MCS-133
Subject Name: NETWORK SECURITY

Programme: M.Tech.(CSE) | L:3 T:0 P: 0

Semester:2 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:30%
External Marks: 100 Duration of End Semester Exam(ESE): 3hours
Total Marks: 150 Course Status: Elective-3

Prerequisites: Fundamentals ofCryptography
Additional Material Allowed in ESE: Nil
On completion of the course the student will have the ability to:

COo# Course Outcomes

1. Examine the concepts related to fundamentals of cryptography including symmetric
cryptography, asymmetric cryptography, and digital signatures.

2. Identify the Authentication requirements and functions for security over the network.
3. Design and Analyse various Algorithms for ensuring Authentication.

4. Predict various TCP/IP security mechanisms to maintain wireless network Security.
5. Analysis Email security, Web security and Predict various recent trends of security

protection over the network.

Detailed Contents:

UNIT-I 08hours
Overview of Network Security: Basic concepts: confidentiality, integrity, availability, security
policies, security mechanisms, assurance, Review of Cryptography: Secret key Cryptography,
Public Key Cryptography,Encrypting large messages (ECB, CBC, OFB,CFB, CTR), Examples
DES, RSA. Message Digests: Applications, Strong and weak collision resistance, The Birthday
Paradox, MD5, SHA-1

UNIT-II 10 hours
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Authentication: Security Handshake pitfalls, Online vs. offline password guessing, Reflection
attacks, Per-session keys and authentication tickets, Key distribution centers and certificate
authorities.

Trusted Intermediaries: Public Key infrastructures, Certification authorities and key
distribution centers, Kerbero

UNIT-I11I 08 hours
Network security: Firewalls, Network intrusion detection, Transport security: Mechanisms of
TLS, SSL, IPSec: IPsec: AH and ESP, IPsec: IKE

UNIT-1IV 10 hours
Electronic Mail Security: Distribution lists, Establishing keys, Privacy, source authentication,
message integrity, non-repudiation, proof of submission, proof of delivery, message flow
confidentiality, anonymity, Pretty Good Privacy (PGP) S/IMIME

Web Security: SQL injection, XSS, etc. Software security and buffer overflow Malware types
and case studies.

Other Topics: Biometric authentication, Secure E-Commerce (ex. SET), Smart Cards, Security
in Wireless Communication. Recent trends in IOT security, IDS and Biometric.

Text Books:

1. C. Kaufman, R. Perlman amd M. Speciner, “Network Security Private Communication in
Public World”, PHI Learning Private Limited

2. W. Stallings, “Cryptography and Network Security: Principles and Practice” Prentice Hall

3. W. Stallings, “Network Security Essentials: Applications and Standards”’PearsonPublications

4. R. Bragg, M. P. Ousley and K.Strassberg, “The Complete Reference:Network Security”,
Tata McGraw-Hill

Reference Books:

1. Yang Xiao and Yi Pan, “Security in Distributed and Networking Systems”, World Scientific

2. Aaron E. Earle, “Wireless Security Handbook”, Auerbach publications, Taylor & Francis
Group

3. E. Maiwald, “Fundamentals of Network Security”, Mc-Graw Hill Education

E-Books and online learning material

1. Computer Network Security by Jie Wang
https://epdf.pub/queue/computer-network-security-theory-and-practice.html#

Accessed on Dec.18, 2019

2. Network Security, Administration and Management: Advancing Technology and Practice by
Dulal Chandra Kar and Mahbubur Rahman Syed
https://epdf.pub/network-security-administration-and-management-advancing-technologies-
and-practi.html Accessed on Dec. 20, 2019

3. Network and Security System by John R. Vacca
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https://epdf.pub/network-and-system-security.html
Accessed on Dec. 23, 2019

Online Courses and Video Lectures

1.

5.

https://swayam.gov.in/nd1_noc20_cs21/preview Accessed on Dec.17, 2019

2. https://nptel.ac.in/courses/106/105/106105162/Accessed on Dec.18, 2019
3.
4. https://lwww.studytonight.com/computer-networks/comparison-osi-tcp-model ~ Accessed on

https://nptel.ac.in/courses/106/105/106105031/ Accessed on Dec. 18, 2019
Dec.23, 2019

https://www.studytonight.com/computer-networks/connection-oriented-and-connectionless-
service Accessed on Dec.23, 2019
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Subject Code: MCS-134
Subject Name: DATA SCIENCE

Programme: M.Tech.(CSE) | L:3 T:0 P: 0

Semester:2 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:10%
External Marks: 100 Duration of End Semester Exam(ESE): 3hours
Total Marks: 150 Course Status: Elective-3

Prerequisites: Data Bases
Additional Material Allowed in ESE: Nil
On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Use the core concepts and technologies of data science for data collection,
management and data storage

2. To be able to apply various data analysis techniques on data sets.

3. To examine the various data visualization types and identify the type to be applied.
4. To investigate the applications of data science in various domains.

5. To examine recent trends in data collection and analysis techniques.

Detailed Contents:

UNIT-I 10 hours
Introduction of Data Science and Data Collection: Introduction to core concepts and
technologies, Terminology, Data science process, Data science toolkit, Types of data, Example
applications. Sources of data, Data collection and APIs, Data cleaning, Exploring and fixing
data, Data storage and management, Using multiple data sources.

UNIT-II 10 hours

Data Analysis: Introduction to Data Analysis, Terminology and concepts, Introduction to
statistics, Central tendencies and distributions, Variance, Distribution properties and arithmetic,
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Samples/CLT, Basic machine learning algorithms, Linear regression, Logistic regression, K-
Means, SVM, Naive Bayes

UNIT-1I 08 hours
Data Visualisation: Introduction to Data Visualisation, Types of Data visualization (Temporal,
Hierarchical, Network, Multidimensional, Geospatial), Data for visualisation: Data types, Data
encodings, Retinal variables, Mapping variables to encodings, Visual encodings

UNIT-IV 08 hours
Applications and Recent Trends in Data Science: Applications of Data Science, Technologies
for visualization, Recent trends in various data collection and analysis techniques, various
visualization techniques, application development methods of used in data science.

Text Books:
1. Cathy O’Neil and Rachel Schutt. Doing Data Science, Straight Talk From The Frontline.
O’Reilly.
2. Jure Leskovek, AnandRajaraman and Jeffrey Ullman. Mining of Massive Datasets. v2.1,

Reference Books:-
1. Michael Minelli, Michehe Chambers, “Big Data, Big Analytics: Emerging Business
Intelligence and Analytic Trends for Today’s Business”, 1stEdition, AmbigaDhiraj,
Wiely CIO Series, 2013.
2. JyLiebowitz, “Big Data and Business analytics”,CRC press, 2013
3. EMC Education Services “Data Science and Big Data Analytics: Discovering, Analyzing,
Visualizing and Presenting Data”, Wiley.

Online sources:-
https://www.coursera.org/search?query=data%?20science
https://cognitiveclass.ai/
https://www.edx.org/course/subject/data-science
https://nptel.ac.in/courses/106106179/

PoNhdE
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Subject Code: MCS-135
Subject Name: WEB CRAWLER AND SEARCH ENGINES

Programme: M.Tech.(CSE) | L:3 T:0 P: 0

Semester:2 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:20%
External Marks: 100 Duration of End Semester Exam(ESE): 3hours
Total Marks: 150 Course Status: Elective-3

Prerequisites: Web Technology
Additional Material Allowed in ESE: Nil

On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Explain fundamental concepts related to architecture of search engines and web
crawlers.

2. Identify and explain the output of search engines in the context of web searching.

3. Categorize ranking and indexing algorithms and their limitations.

4. Design a search engine architecture based on input design requirements.

5. Prioritize the use of high performance computing in the design of a Web search
infrastructure.

Detailed Contents:

UNIT-I 10 hours
Web Crawling: Web search overview, Web structure, Crawling the Web, Directory Crawling,
Web size measurement, Crawling and web indexes, Near-duplicate detection, Link analysis,
Learning to rank, Focused web crawler and its different architectures.

Introduction to Search Engines: Search engines, Characteristics of Search engines, Search
Engine Functionality, Search Engine Architecture, Ranking of web pages, The search engine
history, Enterprise Search, Enterprise Search Engine Software
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UNIT-II 08 hours
Ranking Techniques: Ranking Models, Inverted indexes, Documents, Counts,Positions, Fields
and Extents, Scores, Ordering, Compression, Entropy and Ambiguity, Delta Encoding, Bit-
aligned codes, Byte-aligned codes, Looking ahead.

Search Engine Evaluation: The Evaluation Corpus, Logging, EffectivenessMetrics, Recall and
Precision, Averaging and Interpolation, Focusing On the Top Documents, Using Preferences,

Efficiency Metrics, Training, Testing, and Statistics, Significance Tests, Setting Parameter
Values, Bottom Line.

UNIT-I11I 09 hours
Classification and Categorization: Introduction toClassification and Categorization, Naive
Bayes, SupportVector Machines, Evaluation, Classifier and Feature Selection, Spam, Sentiment,
and Online Advertising.

UNIT-IV 09 hours
Clustering: Forms of clustering, Hierarchical and K-Means Clustering, K-Nearest Neighbour
Clustering, Social Search, User Tags and Manual Indexing, Searching With Communities,
Filtering and, Recommending, Document Filtering, Collaborative Filtering, Personalization,
Peer-to-Peer and Meta search, Distributed search.

Text Books:

1. Christopher D. Manning, PrabhakarRaghavan, and HinrichSchutze, ‘Introduction to
Information Retrieval”,Cambridge University Press.

2. W.B. Croft, D. Metzler, T. Strohman,”Searchengines”,Pearson Education, Inc.

3. GeradusBlockdyk,”Web crawler Standard Requirements”,5STARCooks.

Reference Books:
1. SoumenChakrabarti, Mining the Web, 1%Edn., Morgan-Kaufman
2. R. B. Yate and B. R. Neto, “Modern Information Retrieval”, Pearson Education

E-Books and Online Learning Material

1. https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1&cad=rja&uact=8
&ved=2ahUKEwijkprPt71fnAhVVWHOKHRmMNA5SIQFjAAeqQIBBAB&uUrl=https%3A%2F
%2Fciir.cs.umass.edu%2Fdownloads%2FSEIRIP.pdf&usg=A0vVawluAOWKXha71lIlUMA
IVRHNIw

2. https://www.oncrawl.com/oncrawl-seo-thoughts/8-free-ebooks-to-improve-your-seo-

knowledges/
3. https://www.searchenginejournal.com/search-engines/crawling-indexing/#close
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Online Courses and Video Lectures

1. https://freevideolectures.com/course/2308/internet-technology
2. https://www.udemy.com/course/building-a-search-engine/
3. https://www.youtube.com/watch?v=JjywDIY10Jk
4. https://www.youtube.com/watch?v=8NcBcsIdPSA
5. https://www.youtube.com/watch?v=JJeAiKphFIlY
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Subject Code: MCS-136
Subject Name: SOFTWARE TESTING AND QUALITY ASSURANCE

Programme: M.Tech.(CSE) | L:3 T:0 P: 0

Semester:2 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:15%
External Marks: 100 Duration of End Semester Exam(ESE): 3hours
Total Marks: 150 Course Status: Elective-3

Prerequisites: Software Engineering
Additional Material Allowed in ESE: Nil
On completion of the course the student will have the ability to:

CO# Course Outcomes
1 Test the software by applying testing techniques to deliver a product free from bugs.
2. Inspect the scenario and to select the proper testing technique.
3. Compare and Contrast the various activities of Quality Assurance, Quality
planning and Quality Control.
4. Conduct formal inspections, record and evaluate results of inspections.
5. Demonstrate various software evaluation techniques and interpret the relationship of

SQA to software life cycle.

Detailed Contents:

UNIT-I 10 hours

Software Testing Basics And Testing Techniques: Basic definitions, Testing as a process,
Role of process in software quality Software testing principles, The tester’s role in a software
development organization, Origins of defects, Defect classes, The defect repository and test
design, Defect examples, Developer / Tester support for developing a defect repository. Using
White Box Approach to Test design - Static Testing Vs. Structural Testing, Code Functional
Testing, Coverage and Control Flow Graphs, Using Black Box Approaches to Test Case Design,
Random Testing, Requirements based testing, Decision tables, State-based testing, Cause-effect
graphing, Error guessing, Compatibility testing.

UNIT-II 09 hours
Levels Of Testing And Software Test Automation: Levels of Testing -Unit Testing,
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Integration Testing, Defect Bash Elimination. System Testing - Usability and Accessibility
Testing, Configuration Testing, Compatibility Testing. Software Test Automation, Scope of
Automation, Design and Architecture for Automation, Requirements for a Test Tool, Challenges
in Automation, Tracking the Bug, Debugging.

UNIT-1I 09 hours

Quality Metrics And Software Quality Assurance: Testing Software System Security - Six-
Sigma, TQM - Complexity Metrics and Models, Quality Management Metrics, Availability
Metrics, Defect Removal Effectiveness, FMEA, Quality Function Deployment, Taguchi Quality
Loss Function, Cost of Quality. SQA basics, Components of the Software Quality Assurance
System, software quality in business context, planning for software quality assurance, product
quality and process quality, software process models, QC Tools and Modern Tools.

UNIT-IV 08 hours

Quality Assurance Models

Models for Quality Assurance, 1ISO-9000 series, CMM, CMMI, Test Maturity Models, SPICE,
Malcolm Baldrige Model- P-CMM.

Text Books:

1. Srinivasan Desikan, Gopalaswamy Ramesh, Software Testing: Principles and Practices
Pearson.

2. Daniel Galin, Software Quality Assurance: From Theory to Implementation, Pearson
Addison

Wesley.

3. Aditya P. Mathur, Foundations of Software Testing, Pearson.

Reference Books:

1. Paul Ammann, Jeff Offutt, Introduction to Software Testing, Cambridge University Press.

2. RenuRajani, Pradeep Oak, Software Testing — Effective Methods, Tools and Techniques,
Tata
McGraw Hill.

E-Books and Online Learning Material

1. Software Testing and Quality Assurance : Theory and Practice by KshirasagarNaik and
PriyadarshiTripathi. Available at:
https://www.softwaretestinggenius.com/download/stagtpsn.pdf, Accessed online on 15 Dec,
20109.

2. Software Testing by Yogesh Singh. Available at:
https://www.softwaretestinggenius.com/download/stagtpsn.pdf, Accessed online on 23 Dec,
20109.

Online Courses and Video Lectures

1. https://nptel.ac.in/courses/106105150/ Accessed On 23 Dec, 2019.

2. https://freevideolectures.com/course/3655/software-testing  Accessed On 23 Dec, 2019.
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Subject Code: MCS-141
Subject Name: AGILE SOFTWARE DEVELOPMENT APPROACHES

Programme: M.Tech.(CSE) | L:3 T:0 P: 0

Semester:2 Teaching Hours: 36 Hours

Theory/Practical: Theory Credits: 3

Internal Marks: 50 Percentage of Numerical/Design/Programming Problems:10%
External Marks: 100 Duration of End Semester Exam(ESE): 3hours
Total Marks: 150 Course Status: Elective-4

Prerequisites: Software Engineering
Additional Material Allowed in ESE: Nil

On completion of the course the student will have the ability to:

CO# Course Outcomes

1. Demonstrate the ability to participate effectively in agile practices/process for
software development.

2. Explain the purpose behind common agile practices.
Ability to identify and address most common problems encountered in adopting Agile
methods.

3. Ability to identify and address most common problems encountered in adopting Agile
methods.

4. Apply agile principles and values to a given situation.

5. Judge and craft appropriate adaptations to existing practices or processes depending

upon analysis of typical problems

Detailed Contents:

UNIT-I

06hours

Introduction: Agile Software Development: Basics and Fundamentals of Agile Process
Methods, The Agile Manifesto, Values of Agile, Principles of Agile, Project methodology
selection, Challenges, Agile Methods- Extreme Programming (XP), Crystal, Lean, Scrum,
Dynamic Systems Development Method and Feature-Driven Development.

UNIT-II

10 hours
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Scrum Principles: Scrum Practices, Applying Scrum. Need of scrum, working of scrum,
advanced Scrum Applications, Scrum and the Organization, scrum values. Lean Approach:
Waste Management, Kaizen and Kanban, add process and products add value. Roles related to
the lifecycle, differences between Agile and traditional plans, differences between Agile plans at
different lifecycle phases. Testing plan links between testing, roles and key techniques,
principles, understand as a means of assessing the initial status of a project/ How Agile helps to
build quality.

UNIT-I1I 09 hours
Agile Product Management and Agile Risk Management: Communication, Planning,
Estimation Managing the Agile Approach Monitoring progress, Targeting and motivating the
team, managing business involvement, Escalating issue. Quality, Risk, Metrics and
Measurements, Managing the Agile Approach Monitoring progress, Targeting and motivating
the team, managing business involvement and Escalating issue. Agile Requirements: User
Stories, Backlog Management. Agile 