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SEMESTER I  

S.No Course Code Course Title 

Ca

teg

ory 

Hours / Week 

CREDITS 

Internal / 

External 

% L T P R 

THEORY  

1 232MAB101T Advanced Mathematics For Engineers BS 3 2 - - 4 40 / 60 

2 232CSC101T 
Advanced Data Structures and 
Algorithms 

PC 4 - - - 4 
40 / 60 

3 232CSC102T Machine Learning Techniques PC 3 - - - 3 40 / 60 

4 232CSC103T Advanced Operating Systems  PC 3 - - - 3 40 / 60 

5  Professional Elective – I PE 3 - - - 3 40 / 60 

PRACTICAL  

6 232CSC111L Machine Learning Laboratory PC - - 3 1 2 60 / 40 

EMPLOYABILITY ENHANCEMENT / CAREER ADVANCEMENT COURSE 

7 232CSA111L Term Paper Writing and Seminar 
EE

C 
- - 4 - 2 100/0 

8 232CSA112I 
Industry Supported Employability 
Enhancement Course (Optional *) 

EE

C 
- - - - ONE/TWO 100/0 

9 232CSA113T Online course (Optional *) 
EE

C 
- - - - THREE 

100/0 

                                                                                                            TOTAL CREDITS 21 - 

^ Mandatory to register for the course and earn one credit 
 

& Mandatory to attend Induction training programme and earn one credit. 
 
 
  



 

SEMESTER II  

S.No Course Code Course Title 
Cate
gory 

Hours / Week CREDIT
S 

Internal / 
External % 

L T P R 

THEORY  

1 232CSC201T Network Design And Technologies PC 3 - - - 3 40 / 60 

2 232CSC202T Data Science and Big Data Analytics PC 3 - - - 3 40 / 60 

3 232CSC203T Agile Software Engineering PC 3 - - - 3 40 / 60 

4  Professional Elective - II  PE 3 - - - 3 40 / 60 

5  Open Elective - I OE 3 - - - 3 40 / 60 

PRACTICAL  

6 232CSC211L Data Analytics Laboratory PC - - 3 1 2 60 / 40 

MONDATORY COURSE 

7 232GEM201T Research Methodology and IPR / Foreign MC 2 - - - TWO 
60 / 40 

EMPLOYABILITY ENHANCEMENT / CAREER ADVANCEMENT COURSE 

8 232CSP211L Minor Project EEC - - - 4 2 100/0 

9 232CSA211I Internship / Industrial Training EEC - - - - 1 100/0 

10 232CSA212I 
Industry Supported Employability 
Enhancement Course (Optional*) 

EEC - - - - 
ONE/ 
TWO 

100/0 

11 232CSA213T Online course (Optional*) EEC - - - - THREE 100/0 

                                                                                                                TOTAL CREDITS 20 - 

^ Mandatory to register for the course and earn one credit 

&& Mandatory to register for the course and earn three credits 

* The student may opt for any one. They have to complete the respective Phase II and Phase III. Those who are not   
opting NSS/NCC/YRC have to opt for Foreign language / Indian constitution in the sixth semester. 

  



 

SEMESTER III  

S.No Course Code Course Title 

Ca

teg

ory 

Hours / Week 
CREDIT

S 

Internal / 

External 

% L T P R 

THEORY  

1  Professional Elective - III PE 3 - - - 3 40 / 60 

2  Professional Elective - IV PE 3 - - - 3 40 / 60 

PRACTICAL 

3 232CSP311L Project Work / Start-up - Phase I 
EE

C 
- - - 16 8 

100/0 

EMPLOYABILITY ENHANCEMENT / CAREER ADVANCEMENT COURSE 

4 232CSA311I Internship / Industrial Training 
EE

C 
- - - - 1 100/0 

                                                                                                            TOTAL CREDITS 15 - 

 
SEMESTER IV  

S.No Course Code Course Title 

Ca

teg

ory 

Hours / Week 
CREDIT

S 

Internal / 

External 

% L T P R 

PRACTICAL 

1 232CSP411L Project Work / Start-up - Phase II 
EE

C 
- - - 28 14 

60 / 40 

                                                                                                            TOTAL CREDITS 14 - 

 

 

 

 

 



 
 

PROFESSIONAL ELECTIVE - I 

S.No Course Code Course Title 

Ca

teg

ory 

Hours / Week 
CREDIT

S L T P R 

1  232CSE001T  Compiler Optimization Techniques PE 3 - - - 3 

2  232CSE002T  Robotics  
PE 

3 - - - 3 

3  232CSE003T  Information Retrieval Techniques  
PE 

3 - - - 3 

4  232CSE004T  Wireless Sensor Networks  
PE 

3 - - - 3 

5  232CSE005T  Bio Inspired Computing  
PE 

3 - - - 3 

6  232CSE006T  Advanced Database Design and 
Management  

PE 
3 - - - 3 

   
PROFESSIONAL ELECTIVE - II 

S.No Course Code Course Title 

Ca

teg

ory 

Hours / Week 
CREDIT

S L T P R 

1  232CSE007T  XML and Web Services 
PE 

3 - - - 3 

2  232CSE008T  Internet of Things 
PE 

3 - - - 3 

3  232CSE009T  Data Visualization Techniques 
PE 

3 - - - 3 

4  232CSE010T  TCP/IP Technologies 
PE 

3 - - - 3 

5  232CSE011T  Virtual Reality  
PE 

3 - - - 3 

6  232CSE012T  Embedded Software Development 
PE 

3 - - - 3 

 

 

 

 



 
PROFESSIONAL ELECTIVE - III 

S.No Course Code Course Title 

Ca

teg

ory 

Hours / Week 
CREDIT

S L T P R 

1  232CSE013T  Software Testing and Quality Assurance 
PE 

3 - - - 3 

2  232CSE014T  Parallel Programming Paradigms 
PE 

3 - - - 3 

3  232CSE015T  Speech Processing and Synthesis 
PE 

3 - - - 3 

4  232CSE016T  Semantic web and Synthesis 
PE 

3 - - - 3 

5  232CSE017T  Cyber Forensics 
PE 

3 - - - 3 

6  232CSE018T  Information Storage Management 
PE 

3 - - - 3 

7 232CSE023T Bio Informatics 
PE 

3 - - - 3 

 
PROFESSIONAL ELECTIVE - IV 

S.No Course Code Course Title 

Ca

teg

ory 

Hours / Week 
CREDIT

S L T P R 

1  232CSE020T  Quantum Computing 
PE 

3 - - - 3 

2  232CSE021T Natural Language Processing 
PE 

3 - - - 3 

3  232CSE022T Real Time Systems 
PE 

3 - - - 3 

4  232CSE023T Medical Image Processing 
PE 

3 - - - 3 

5  232CSE024T   Foundation of Block Chain Technology 
PE 

3 - - - 3 

6  232CSE025T   Cognitive Computing 
PE 

3 - - - 3 

7 232CSE026T Formal Models of Software Systems 
PE 

3 - - - 3 

 

 

 

 



 
OPEN ELECTIVES OFFERED 

S.No Course Code Course Title 

Ca

teg

ory 

Hours / Week 
CREDIT

S L T P R 

1  232GEO201T  Business Analytics OE 3 - - - 3 

2  232GEO202T Composite Materials 
OE 

3 - - - 3 

3  232GEO203T Cost Management of Engineering 
projects 

OE 
3 - - - 3 

4  232GEO204T Industrial Safety 
OE 

3 - - - 3 

5  232GEO205T   Internet of Things 
OE 

3 - - - 3 

6  232GEO206T Machine Learning 
OE 

3 - - - 3 

7 232GEO207T Operations Research 
OE 

3 - - - 3 

8 232GEO208T Waste to Energy 
OE 

3 - - - 3 

 

 
 

 

  



 

 

  

SEMESTER - I 
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232MAB101T ADVANCED MATHEMATICS FOR ENGINEERS 
(For Computer Science and Engineering, Communication 

Systems and Embedded System Technologies) 
 
 

Periods per week Credit
s L T P R 

Regulation - R23 4 0 0 0 4 

 

SCHEME OF EXAMINATION 

Duration of End 
Semester 
Examination in 
Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum 
marks 

End Semester 
Examination 

Total 

3 40 60 100 45 50 

 PREREQUISITES: 

 Basic knowledge in Differentiation and Integration 

 

COURSE OBJECTIVES: 

1. To understand the techniques of Fourier transform to solve partial differential equations. 

2. To provide necessary basic concepts to decompose a given matrix and solve system of linear equations. 

3. To understand various optimization techniques for utilizing system and network resources.  

4. To understand the basic concepts of probability to apply in engineering and technology. 

5. 
To understand the basic concept of random variables and queuing theories to address stochastic and 
dynamic environment in in engineering and technology. 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Apply Fourier transform techniques to solve PDE. K2,K3 

CO2: Apply Matrix theory to decompose a given matrix in to a product of simpler matrices.           K2,K3 

CO3: 
Develop a fundamental understanding of linear programming models, able to develop a 
linear programming model from problem description. 

          K2,K3 

CO4: 
Use the ideas of probability and random variables to solve problems arising in 
engineering and technology. 

          K3,K4 

CO5: Address stochastic and dynamic behavior of data transfer using queuing theory.           K2,K3 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 2 2 - - - - - - - - - 

CO2 2 2 1 - - - - - - - - - 

CO3 3 2 2 - - - - - - - - - 

CO4 2 2 1 - - - - - - - - - 

CO5 2 1 1 - - - - - - - - - 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT FOURIER TRANSFORM TECHNIQUES FOR PARTIAL DIFFERENTIAL EQUATIONS                                   PERIODS 

I 

Fourier transform: Definitions - Properties – Transform of elementary functions - Dirac delta 

function – Convolution theorem – Parseval’s identity – Solutions to partial differential 

equations:  Laplace and Poison’s equations. 

12 

UNIT  MATRIX THEORY PERIODS 

II 
The Cholesky decomposition - Generalized Eigenvectors - QR factorization - Least squares 

method - Singular value decomposition. 
12 

UNIT OPTIMIZATION TECHNIQUES PERIODS 

III 
Linear programming - Basic concepts- Graphical and simplex methods - Two phase simplex 

method -Transportation problems -Assignment problems. 
12 

UNIT PROBABILITY AND RANDOM VARIABLES PERIODS 

IV 

Probability – Axioms of probability – Conditional probability –Baye’s Theorem - Random 

variables - Probability function – Moments – Moment generating functions and their properties 

– Binomial, Poisson, Exponential, Normal distributions. 

12 

UNIT QUEUINGTHEORY PERIODS 

V 
Single and multiple servers - Markovian queuing models - Finite and infinite capacity queues 

- Finite source model - Queuing applications. 
12 

 

TOTAL PERIODS: 60 

 

REFERENCE BOOKS: 

1. 
Andrews L.C. and Shivamoggi, B. "Integral Transforms for Engineers", Prentice Hall of India Pvt. Ltd.,  

New Delhi, 2003.  

2. Bronson, R. “Matrix Operations”, Schaum’s outline series, 2nd Edition, McGraw Hill, 2011. 

3. 
Johnson, R.A., Miller, I and Freund J., "Miller and Freund’s Probability and Statistics for Engineers", Pearson 

Education, Asia, 8th Edition, 2015.  

4. 
Taha, H.A., “Operations Research, An Introduction”, 9 th Edition, Pearson education, New  

Delhi, 2016. 

5. 

Sankara Rao, K., “Introduction to Partial Differential Equations”, Prentice Hall of India Pvt. Ltd.,      

New Delhi, 1997.  

 

 

WEBSITES: - 

1. 
https://archive.nptel.ac.in/courses/111/108/111108066/ 

 

2. 
https://onlinecourses.nptel.ac.in/noc20_ma43/preview 

 

3. 
https://onlinecourses.nptel.ac.in/noc23_ma22/preview 

 

4. 
https://nptel.ac.in/courses/111104025 

 

 

 

https://archive.nptel.ac.in/courses/111/108/111108066/
https://onlinecourses.nptel.ac.in/noc20_ma43/preview
https://onlinecourses.nptel.ac.in/noc23_ma22/preview
https://nptel.ac.in/courses/111104025
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COURSE DESIGNERS 

1. Dr.S.Muthukumar Professor  Mathematics Department  

2. Dr.S.R Ananthalakshmi Associate professor Mathematics Department 

3. Dr,T.Kulandaivel Associate professor Mathematics Department 

Recommended by Board of Studies Date: 12.10.2023 
Syllabus 

version 
V1 

Approved by the Academic Council Date: Meeting No.  
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232CSC101T 

ADVANCED DATA STRUCTURES AND ALGORITHMS 

 (Common to all branches of Engineering and Technology) 

Periods per week  
Credits 

L T P R 

Regulation - R23 4 0 0 0 4 

 
SCHEME OF EXAMINATION 

Duration of End 
Semester 
Examination in 
Hours 

Marks Minimum marks for Pass 

Continuous assessment 
Examination 

End Semester 
Examination 

 
Maximum marks 

End Semester 
Examination 

 
Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Basic Knowledge of Matrices and Determinants, Differentiation 

 

COURSE OBJECTIVES: 

1. To understand about writing algorithms and step by step approach in solving problems with the help of 
fundamental data structures  

2. To  provide  the  foundations  of  the  practical  implementation  and  usage  of   
 A  lgorithms and Data Structures  

3. To expose the student to the algorithm analysis techniques, to the theory of reductions, and to the classification 
of problems into complexity classes like NP  

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

 
CO1: Design data structures and algorithms to solve computing problems.  

K5 

CO2: Design algorithms using graph structure and various string matching 

algorithm to solve real-life problems.  

 

K5 

CO3:  Implement various Graph Algorithms 
 

K3 

CO4: Apply suitable design strategy for problem solving.  
 

K3 

CO5: 
 Solve various NP complete and NP hard Problems  

K6 

 
MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 
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UNIT 

TITLE PERIODS 

I ROLE OF ALGORITHMS IN COMPUTING 9+3 

Algorithms – Algorithms as a Technology- Insertion Sort – Analyzing Algorithms – Designing Algorithms- Growth of 

Functions: Asymptotic Notation – Standard Notations and Common Functions- Recurrences: The Substitution Method 

– The Recursion-Tree Method.  

UNIT TITLE PERIODS 

II HIERARCHICAL DATA STRUCTURES  9+3 

Binary Search Trees: Basics – Querying a Binary search tree – Insertion and Deletion- Red-Black trees: Properties of 

Red-Black Trees – Rotations – Insertion – Deletion B- Trees: Definition of B trees – Basic operations on B-Trees – 

Deleting a key from a B- Tree- Fibonacci Heaps: structure – Mergeable-heap operations- Decreasing a key and deleting 

a node-Bounding the maximum degree.  

UNIT TITLE PERIODS 

III GRAPHS 9+3 

Elementary Graph Algorithms: Representations of Graphs – Breadth-First Search – Depth-First Search – Topological 

Sort – Strongly Connected Components- Minimum Spanning Trees: Growing a Minimum Spanning Tree – Kruskal and 

Prim- Single-Source Shortest Paths: The Bellman-Ford algorithm – Single- Source Shortest paths in Directed Acyclic 

Graphs – Dijkstra‘s Algorithm; All-Pairs Shortest Paths: Shortest Paths and Matrix Multiplication – The Floyd Warshall 

Algorithm.  

UNIT TITLE PERIODS 

IV ALGORITHM DESIGN TECHNIQUES 9+3 

Dynamic Programming: Matrix-Chain Multiplication – Elements of Dynamic Programming – Longest Common 

Subsequence- Greedy Algorithms: An Activity-Selection Problem – Elements of the Greedy Strategy- Huffman Codes.  

UNIT TITLE PERIODS 

V NP COMPLETE AND NP HARD  9+3 

NP-Completeness: Polynomial Time – Polynomial-Time Verification – NP- Completeness and Reducibility – NP-

Completeness Proofs – NP-Complete Problems.  

 

TOTAL PERIODS: 60 

 

TEXT BOOKS: 

1. Alfred V. Aho, John E. Hopcroft, Jeffrey D. Ullman, Data Structures ndAlgorithms‖, Pearson Education, Reprint 

2006.  

 

REFERENCE BOOKS: 

1. Robert Sedgewick and Kevin Wayne, ALGORITHMS‖, Fourth Edition, PearsonEducation.  

 

2. S. Sridhar, Design and Analysis of Algorithms‖, First Edition, Oxford UniversityPress. 2014  
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3. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest, Clifford Stein,Introduction to Algorithms‖, Third 

Edition, Prentice-Hall, 2011.  

 

 

WEBSITES: 

1. www.pearsoned.co.in/georgebthomasjr 

2. www.cengage.com/international 

3. https://onlinecourses.nptel.ac.in/noc21_ma58/unit?unit=1&lesson=2 

 

 

COURSE DESIGNERS 

1. Dr  R Dharanya  AP CSE 

2. Ms Gowthami M AP  CSE 

 

 

Recommended by Board of 

Studies 
Date: 20.10.2023 

Syllabus 

version 
1 

Approved by the Academic 

Council 
Date:24.01.2024 Meeting No. 6 

 

 

 

 

 

  

http://www.pearsoned.co.in/georgebthomasjr
http://www.cengage.com/international
https://onlinecourses.nptel.ac.in/noc21_ma58/unit?unit=1&lesson=2
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232CSC102T MACHINE LEARNING TECHNIQUES 
 (Common to all branches of Engineering and Technology) 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To introduce students to the basic concepts and techniques of Machine Learning.  

 

2. 
To have a thorough understanding of the Supervised and Unsupervised learning techniques  

 

3. 
To study the various probability based learning techniques  

 

4. 
To understand the Evolutionary Models  

 

5. 
To understand graphical models of machine learning algorithms  

 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: 
Distinguish between, supervised, unsupervised and semi-supervised learning  

 

K3 

CO2: 
Apply the appropriate machine learning strategy for any given problem  

 

K4 

CO3: 

Suggest supervised, unsupervised or semi-supervised learning algorithms for any given 
problem  

 

K3 

CO4: 
Design systems that uses the appropriate graph models of machine learning.  

 

K4 

CO5: 
Modify existing machine learning algorithms to improve classification efficiency  

 

K4 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

UNIT I INTRODUCTION 9 

Learning – Types of Machine Learning – Supervised Learning – The Brain and the Neuron – Design a Learning 

System – Perspectives and Issues in Machine Learning – Concept Learning Task – Concept Learning as Search – 

Finding a Maximally Specific Hypothesis – Version Spaces and the Candidate Elimination Algorithm – Linear 

Discriminants – Perceptron – Linear Separability – Linear Regression.  

UNIT II LINEAR MODELS 9 

Multi-layer Perceptron – Going Forwards – Going Backwards: Back Propagation Error – Multi- layer Perceptron in 

Practice – Examples of using the MLP – Overview – Deriving Back-Propagation – Radial Basis Functions and Splines 

– Concepts – RBF Network – Curse of Dimensionality – Interpolations and Basis Functions – Support Vector 

Machines.  

UNIT III TREE AND PROBABILISTIC MODELS 9 

Learning with Trees – Decision Trees – Constructing Decision Trees – Classification and Regression Trees – 

Ensemble Learning – Boosting – Bagging –  Different  ways  to  Combine  Classifiers  – Probability and Learning – 

Data into Probabilities – Basic Statistics – Gaussian Mixture Models – Nearest Neighbor Methods – Unsupervised 

Learning – K means Algorithms – Vector Quantization – Self Organizing Feature Map  

UNIT IV DIMENSIONALITY REDUCTION AND EVOLUTIONARY MODELS 9 

Dimensionality Reduction – Linear Discriminant Analysis – Principal Component Analysis – Factor Analysis – 

Independent Component Analysis – Locally Linear Embedding – Isomap – Least Squares Optimization – 

Evolutionary Learning – Genetic algorithms – Genetic Offspring Genetic Operators – Using Genetic Algorithms – 

Reinforcement Learning – Overview – Getting Lost Example – Markov Decision Process  

UNIT V GRAPHICAL MODELS 9 

Markov Chain Monte Carlo Methods – Sampling – Proposal Distribution – Markov Chain Monte Carlo – Graphical 

Models – Bayesian Networks – Markov Random Fields – Hidden Markov Models – Tracking Methods  

 

TOTAL PERIODS: 45 

 

 

 

TEXT BOOKS: 

1. 

Ethem Alpaydin, Introduction to Machine Learning 3e (Adaptive Computation and Machine Learning 

Series)‖, Third Edition, MIT Press, 2014  
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COURSE DESIGNERS 

1. Mr K P K Devan AP CSE 

2. Mr K Shankar AP CSE 

 

 

Recommended by Board of 

Studies 
Date: 20.10.2023 

Syllabus 

version 
1 

Approved by the Academic 

Council 
Date:24.01.2024 Meeting No. 6 

 

 

 

 

 
 

 

 

 
  

REFERENCE BOOKS: 

1. 
Ethem Alpaydin, Introduction to Machine Learning 3e (Adaptive Computation and Machine Learning 

Series)‖, Third Edition, MIT Press, 2014  

2. 
Jason Bell, Machine learning – Hands on for Developers and Technical  Professionals‖,  First Edition, Wiley, 

2014 .      

3. 
Peter Flach, Machine Learning: The Art and Science of Algorithms that Make Sense of Data‖, First Edition, 

Cambridge University Press, 2012.  

4. 
Stephen    Marsland,    Machine      Learning      –    An      Algorithmic      Perspective‖, Second Edition, 

Chapman and Hall/CRC Machine Learning and Pattern Recognition Series, 2014.  

5. Tom M Mitchell, Machine Learning‖, First Edition, McGraw Hill Education, 2013 
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232CSC103T ADVANCED OPERATING SYSTEMS  
(Common to all branches of Engineering and Technology) 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination in 
Hours 

Marks Minimum marks for Pass 

Continuous assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. 
To learn the fundamentals of Operating Systems  
 

2. 
To gain knowledge on Distributed operating system concepts that includes architecture, Mutual exclusion 
algorithms, Deadlock detection algorithms and agreement protocols  
 

3. 
To gain insight on to the distributed resource management components viz. the algorithms for implementation 
of distributed shared memory, recovery and commit protocols  

4. 
To know the components and management aspects of Real time, Mobile operating systems.  
 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Discuss the various synchronization, scheduling and memory management issues  K4, 

CO2: 
Demonstrate the Mutual exclusion, Deadlock detection and agreement protocols of 
Distributed operating system  

K3 

CO3: Discuss the various resource management techniques for distributed systems  K3 

CO4: Identify the different features of real time and mobile operating systems  K3 

CO5: Install and use available open source kernel  K3 

CO6: Modify existing open source kernels in terms of functionality or features used  K5 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 1 1 - - 2 2 - 3 

CO2 3 3 3 1 1 1 - - 2 2 - 3 

CO3 3 3 3 3 1 1 - - 2 2 - 3 

CO4 3 3 3 2 1 1 - - 2 2 - 3 

CO5 3 3 3 2 1 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

UNIT TITLE PERIODS 

I FUNDAMENTALS OF OPERATING SYSTEMS 9 

Overview  –  Synchronization  Mechanisms  –  Processes  and  Threads    Process  Scheduling  –  Deadlocks: 

Detection, Prevention and Recovery – Models of Resources – Memory Management Techniques.  

UNIT TITLE PERIODS 

II DISTRIBUTED OPERATING SYSTEMS  9 

Issues in Distributed Operating System – Architecture – Communication Primitives Lamport’s Logical clocks – Causal 

Ordering of Messages – Distributed Mutual Exclusion Algorithms – Centralized and Distributed Deadlock Detection 

Algorithms – Agreement Protocols.  

UNIT TITLE PERIODS 

III DISTRIBUTED RESOURCE MANAGEMENT 9 

Distributed File Systems – Design Issues - Distributed Shared Memory – Algorithms for Implementing Distributed 

Shared memory–Issues in Load Distributing – Scheduling Algorithms – Synchronous and Asynchronous Check 

Pointing and Recovery – Fault Tolerance – Two-Phase Commit Protocol – Non blocking Commit Protocol – Security 

and Protection.  

UNIT TITLE PERIODS 

IV REAL TIME AND MOBILE OPERATING SYSTEMS 9 

Basic Model of Real Time Systems-Characteristics- Applications of Real Time Systems – Real Time Task Scheduling 

- Handling Resource Sharing Mobile Operating Systems – Micro Kernel Design - Client Server Resource Access 

– Processes and Threads - Memory Management-File system.  

UNIT TITLE PERIODS 

V CASE STUDIES 9 

Linux System: Design Principles - Kernel Modules - Process Management Scheduling Memory  

Management - Input-Output Management - File System Interprocess Communication. iOS and 

Android: Architecture and SDK Framework - Media Layer - Services Layer - Core OS Layer-File System.  

 

TOTAL PERIODS: 45 
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TEXT BOOKS: 

1. 
MukeshSinghal and Niranjan G. Shivaratri, “Advanced Concepts in Operating Systems – Distributed, 

Database, and Multiprocessor Operating Systems”, Tata McGraw-Hill, 2001. 

 

 

 

 

REFERENCE BOOKS: 

1. 
MukeshSinghal and Niranjan G. Shivaratri, “Advanced Concepts in Operating Systems – Distributed, 

Database, and Multiprocessor Operating Systems”, Tata McGraw-Hill, 2001. 

2. 
Abraham Silberschatz; Peter Baer Galvin; Greg Gagne, “Operating System Concepts”, Seventh Edition, 

John Wiley & Sons, 2004.  

3. Daniel P Bovet and Marco Cesati, “Understanding the Linux kernel”, 3rd edition, O’Reilly, 2005. 

4. Rajib Mall, “Real-Time Systems: Theory and Practice”, Pearson Education India, 2006. 

5. Neil Smyth, “iPhone iOS 4 Development Essentials – Xcode”, Fourth Edition, Payload media, 2011. 

 

COURSE DESIGNERS 

1. Mr K P K Devan AP CSE 

2. Mr K Shankar AP CSE 
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232CSC111L MACHINE LEARNING LABORATORY  

(Common to all branches of Engineering and Technology) 

Periods per week 
Credits 

L T P R 

Regulation - R23 0 3 1 2 2 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 

Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. Make use of Data sets in implementing the machine learning algorithms 

2. Implement the machine learning concepts and algorithms in any suitable language of choice. 

3. To develop machine learning applications 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Implement machine learning algorithms to classify new samples k4 

CO2: Design Java/Python programs for various Learning algorithms. K6 

CO3: Apply appropriate data sets to the Machine Learning algorithms. K3 

CO4: Apply Machine Learning algorithms to solve real world problems. K3 

CO5: Develop Machine learning applications  K5 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 3 1 - - 2 2 - 3 

CO2 3 3 3 1 3 1 - - 2 2 - 3 

CO3 3 3 3 3 3 1 - - 2 2 - 3 

CO4 3 3 3 2 3 1 - - 2 2 - 3 

CO5 3 3 3 2 3 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

 

 Exercises should be designed to cover the following topics: 

1. 
Implement and demonstrate the FIND-S algorithm for finding the most specific hypothesis based on a given 

set of training data samples. Read the training data from a .CSV file. 

2. 
For a given set of training data examples stored in a .CSV file, implement and demonstrate the Candidate-

Elimination algorithmto output a description of the set of all hypotheses consistent with the training examples. 

3. 
Write a program to demonstrate the working of the decision tree based ID3 algorithm. Use an appropriate 

data set for building the decision tree and apply this knowledge to classify a new sample. 

4. 
Build an Artificial Neural Network by implementing the Backpropagation algorithm and test the same using 

appropriate data sets. 

5. 
Write a program to implement the naïve Bayesian classifier for a sample training data set stored as a 

.CSV file. Compute the accuracy of the classifier, considering few test data sets. 

6. 

Assuming a set of documents that need to be classified, use the naïve Bayesian Classifier model to perform 

this task. Built-in Java classes/API canbe used to write the program. Calculate the accuracy, precision, and 

recall for your data set. 

7. 

Write a program to construct a Bayesian network considering medical data. Use this model to demonstrate 

the diagnosis of heart patients using standard Heart Disease Data Set. You can use Java/Python ML library 

classes/API. 

8. 

Apply EM algorithm to cluster a set of data stored in a .CSV file. Use the same data set for clustering using 

k-Means algorithm. Compare the results of these two algorithms and comment on the quality of clustering. 

You can add Java/Python ML library classes/API in the program. 

9. 
Write a program to implement k-Nearest Neighbor algorithm to classify the iris data set. Print both correct 

and wrong predictions. Java/Python ML library classes can be used for this problem. 

10. 
Implement the non-parametric Locally Weighted Regression algorithm in order to fit data points. 

Select appropriate data set for your experiment and draw graphs. 

11. Develop a mini project for any application using machine learning algorithms 
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COURSE DESIGNERS 

1. Mr K P K Devan AP CSE 

2. Mr K Shankar AP CSE 
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232CSA111L TERM PAPER WRITING AND SEMINAR 

 (Common to all branches of Engineering and Technology) 

Periods per week 
Credits 

L T P R 

Regulation - R23 0 0 4 0 2 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

2 60 40 100 45 50 

 

PREREQUISITES: 

Nil 

 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: The students will be trained to face an audience and to tackle any problem during group 
discussion in the Interviews. 

K5 

 
The work involves the following steps:  
Selecting a subject, narrowing the subject into a topic  
Stating an objective.  
Collecting the relevant bibliography (atleast 15 journal papers)  
Preparing a working outline.  
Studying the papers and understanding the authors contributions and critically analyzing each paper.  
Preparing a working outline  
Linking the papers and preparing a draft of the paper.  
Preparing conclusions based on the reading of all the papers.  
Writing the Final Paper and giving final Presentation  
 
Activities to be carried out  
 

Activity Instructions Submission  
week 

Evaluation 

Selection of area 

of interest and  

Topic  

You are requested to select an area of interest, topic and 
state an objective  

2nd week  3 % Based on clarity of 
thought, current 
relevance and clarity in 
writing  

Stating an  
Objective  

Collecting 
Information 
about your area 
& topic  

List 1 Special Interest Groups or professional society  
List 2 journals  
List 2 conferences, symposia or workshops  
List 1 thesis title  
List 3 web presences (mailing lists, forums, news sites)  
List 3 authors who publish regularly in your area  
Attach a call for papers (CFP) from your area.  

3rd week  3% ( the selected 
information must be 
area specific and of 
international and 
national standard)  
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Collection of 

Journal papers 

in the topic in 

the context of 

the objective  

– collect 20 & 

then filter  

You have to provide a complete list of references you will be 

using- Based on your objective -Search various digital 

libraries and Google Scholar  

When picking papers to read - try to:  

Pick papers that are related to each other in some ways 

and/or that are in the same field so that you can write a 

meaningful survey out of them,  

Favour papers from well-known journals and conferences,  

Favour “first” or “foundational” papers in the field (as 

indicated in other people‟s survey paper), Favour more 

recent papers,  

Pick a recent survey of the field so you can quickly gain an 

overview. 

  4th week  6% ( the list of standard 

papers and reason for 

selection)  

 Find relationships with respect to each other and to your 

topic area (classification scheme/categorization)  

 Mark in the hard copy of papers whether complete 

work or section/sections of the paper are being considered  

  

Reading and 

notes for first 5 

papers  

Reading Paper Process  

For each paper form a Table answering the following 

questions:  

What is the main topic of the article?  

What was/were the main issue(s) the author said they want 

to discuss?  

Why did the author claim it was important?  

How does the work build on other’s work, in the author’s 

opinion?  

What simplifying assumptions does the author claim to be 

making?  

What did the author do?  

How did the author claim they were going to evaluate their 

work and compare it to others?  

What did the author say were the limitations of their 

research?  

What did the author say were the important directions for 

future research?  

Conclude with limitations/issues not addressed by the paper 

( from the perspective of your survey)  

 5th week  8% ( the table given 

should indicate your 

understanding of the 

paper and the 

evaluation is based on 

your conclusions about 

each paper)  

Reading and 

notes for next5 

papers  

Repeat Reading Paper Process   6th week  8% ( the table given 

should indicate your 

understanding of the 

paper and the 

evaluation is based on 

your conclusions about 

each paper)  
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Reading and 

notes for final 5 

papers  

Repeat Reading Paper Process  7th week  8% ( the table given 

should indicate your 

understanding of the 

paper and the 

evaluation is based on 

your conclusions about 

each paper)  

Draft outline 1 

and Linking 

papers  

Prepare a draft Outline, your survey goals, along with a 

classification / categorization diagram  

8th week  8% ( this component will 

be evaluated based on 

the linking and 

classification among the 

papers)  

Abstract  Prepare a draft abstract and give a presentation  9th week  6% (Clarity, purpose 

and conclusion) 6%  

Presentation & Viva 

Voce  

Introduction  

Background  

Write an introduction and background sections  10th week  5% ( clarity)  

Sections of the 

paper  

Write the sections of your paper based on the classification 

/ categorization diagram in keeping with the goals of your 

survey  

11th week  10% (this component 

will be evaluated based 

on the linking and 

classification  

among the papers)  

Your 

conclusions  

Write your conclusions and future work  12th week  5% ( conclusions – 

clarity and your ideas)  

Final Draft  Complete the final draft of your paper  13th week  10% (formatting, 

English, Clarity and 

linking) 4% Plagiarism 

Check  

Report  

Seminar  A brief 15 slides on your paper  14th & 15th 

week  

10% (based 

 on presentation

 and  

Viva-voce)  

 
TOTAL PERIODS: 60 
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232CSC201T  

NETWORK DESIGN AND TECHNOLOGIES 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

 SCHEME OF EXAMINATION 

Duration of 
End 
Semester 
Examination 
in Hours 

Marks Minimum marks for Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum 
marks 

End 
Semester 
Examination 

Total 

3 40 60 100 45 50 

 PREREQUISITES: 

 Basic Knowledge of Complex Variables, Vector Algebra and Integration 

 
COURSE OBJECTIVES: 

1. To understand the principles required for network design  

2. To explore various technologies in the wireless domain  

3. To study about 3G and 4G cellular networks  

4. To understand the paradigm of Software defined networks  

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Identify the components required for designing a network  K3 

CO2: 
Design a network at a high-level using different networking technologies  

K6 

CO3: Analyze the various protocols of wireless and cellular networks  K5 

CO4: 
Discuss the features of 4G and 5G networks  

K5 

CO5: 
Experiment with software defined networks  

K6 
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MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 

 

 

 

UNIT TITLE PERIODS 

I NETWORK DESIGN 9 

Advanced multiplexing – Code Division Multiplexing, DWDM and OFDM – Shared media networks – Switched networks – End 

to end semantics – Connectionless, Connection oriented, Wireless Scenarios –Applications, Quality of Service – End to end 

level and network level solutions. LAN cabling topologies – Ethernet Switches, Routers, Firewalls and L3 switches – Remote 

Access Technologies and Devices – Modems and DSLs – SLIP and PPP – Core networks, and distribution networks 

UNIT TITLE PERIODS 

II WIRELESS NETWORKS 9 

IEEE802.16 and WiMAX – Security – Advanced 802.16 Functionalities – Mobile WiMAX - 802.16e – Network Infrastructure – 

WLAN – Configuration – Management Operation – Security – IEEE 802.11e and WMM –  QoS –  Comparison of WLAN and 

UMTS –  Bluetooth – Protocol Stack – Security – Profiles. 

UNIT TITLE PERIODS 

III CELLULAR NETWORKS 9 

GSM – Mobility Management and call control – GPRS – Network Elements – Radio Resource Management – Mobility 

Management and Session Management – Small Screen Web Browsing over GPRS and EDGE – MMS over GPRS – UMTS – 

Channel Structure on the Air Interface – UTRAN –Core and Radio Network Mobility Management – UMTS Security  

UNIT TITLE PERIODS 

IV 4G NETWORKS 9 

LTE – Network Architecture and Interfaces – FDD Air Interface and Radio Networks – Scheduling – Mobility Management and 

Power Optimization – LTE Security Architecture – Interconnection with UMTS and GSM – LTE Advanced (3GPPP Release 10) 

4G Networks and Composite Radio Environment – Protocol Boosters – Hybrid 4G Wireless Networks Protocols – Green 

Wireless Networks – Physical Layer and Multiple Access – Channel Modelling for 4G – Introduction to 5G 

UNIT TITLE PERIODS 

V SOFTWARE DEFINED NETWORKS 9 

Introduction – Centralized and Distributed Control and Data Planes – Open Flow – SDN Controllers – General Concepts – 

VLANs – NVGRE – Open Flow – Network Overlays – Types – Virtualization – Data Plane – I/O – Design of SDN Framework.  

 

TOTAL PERIODS: 45 
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 TEXT BOOKS: 

 1. Erik Dahlman, Stefan Parkvall, Johan Skold, “4G: LTE/LTE-Advanced for 

Mobile Broadband”, Academic Press, 2013.  

 

 REFERENCE BOOKS: 

 1. Jonathan Rodriguez, Fundamentals of 5G Mobile Networks‖, Wiley, 2015  
 

 2. Larry Peterson and Bruce Davie, Computer Networks: A Systems Approach‖, 5 thedition, Morgan Kauffman, 2011  

 

COURSE DESIGNERS 

1. Dr J Deepa Asso Prof CSE 

2. Ms Hema Priya K AP CSE 
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232CSC202T 
DATA SCIENCE AND BIG DATA ANALYTICS  

Periods per week Credit
s 

L T P R 

Regulations - 
R23 

3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum 
marks 

End 
Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To understand the competitive advantages of big data analytics  

2. To understand the big data frameworks  

3. To learn data analysis methods  

4. 
To learn stream computing  

5. 

To gain knowledge on Hadoop related tools such as HBase, Cassandra, Pig, and Hive for big data 
analytics  

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Apply various insights in  big data analytics K3 

CO2: Analyze data by utilizing various statistical and data mining approaches  K4 

CO3: Perform analytics on real-time streaming data  K3 

CO4: Apply various No SQL alternative database models  K3 

CO5: Evaluate various big data analytics tool K5 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

UNIT TITLE PERIODS 

I  INTRODUCTION TO BIG DATA 9 

Big Data – Definition, Characteristic Features – Big Data Applications - Big Data vs Traditional Data -Risks of Big 

Data - Structure of Big Data - Challenges of Conventional Systems-Web Data – Evolution of Analytic Scalability - 

Evolution of Analytic Processes, Tools and methods - Analysis vs Reporting   Modern Data Analytic Tools. 

UNIT TITLE PERIODS 

II HADOOP FRAMEWORK 9 

Distributed File Systems - Large-Scale File System Organization – HDFS concepts-MapReduce Execution, 

Algorithms using MapReduce, Matrix-Vector Multiplication – Hadoop YARN  

UNIT TITLE PERIODS 

III DATA ANALYSIS 9 

Statistical Methods: Regression modelling, Multivariate Analysis - Classification: SVM & Kernel Methods -Rule 

Mining-Cluster Analysis, Types of Data in Cluster Analysis, Partitioning Methods, Hierarchical Methods, Density 

Based Methods, Grid Based Methods, Model Based Clustering Methods, Clustering High Dimensional Data-

Predictive Analytics – Data analysis using R.  

UNIT TITLE  PERIODS 

IV  MINING DATA STREAMS 9 

Streams: Concepts – Stream Data Model and Architecture - Sampling data in a stream-Mining Data -Streams and 

Mining Time-series data - Real Time Analytics Platform (RTAP) Applications - Case Studies -Real Time Sentiment 

Analysis, Stock Market Predictions.  

UNIT TITLE PERIODS 

V BIG DATA FRAMEWORKS 9 

Introduction to NoSQL – Aggregate Data Models – Hbase: Data Model and Implementations – Hbase Clients – 

Examples –Cassandra: Data Model –Examples – Cassandra Clients – Hadoop Integration. Pig – Grunt – Pig Data 

Model – Pig Latin – developing and testing Pig Latin scripts. Hive – Data Types and File Formats – HiveQL Data 

Definition – HiveQL Data Manipulation – HiveQL Queries  

 

TOTAL PERIODS: 45 
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TEXT BOOKS: 

1. 
Bill Franks, Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams with 
Advanced Analytics‖, Wiley and SAS Business Series, 2012.  
 

 
 

REFERENCE BOOKS: 

1. 
David Loshin, "Big Data Analytics: From Strategic Planning to Enterprise Integration with Tools, Techniques, 
NoSQL, and Graph", 2013 

2. 
Michael Berthold, David J. Hand, Intelligent Data Analysis‖, Springer, Second Edition, 2007.  

 

COURSE DESIGNERS 

1. Dr J Deepa Asso Prof CSE 

2. Mr Kingsley  AP CSE 
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232CSC203T 
AGILE SOFTWARE ENGINEERING 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of End 
Semester Examination 
in Hours 

Marks Minimum marks for Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum 
marks 

End 
Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

COURSE OBJECTIVES: 

1. Understand agile software development practices  

2. Demonstrate Agile development and testing techniques  

3. Know the benefits and pitfalls of working in an Agile team  

4. Understand agile development and testing.  

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Explain the key principles and values of Agile methodologies 

K3 

CO2: Apply iterative software development process  
K3 

CO3: Analyze the impact of social aspects on software development success. 
 

K4 

CO4: 
Apply continuous integration (CI) and continuous delivery (CD) practices to streamline 

the software development 

K3 

CO5: Demonstrate Agile development and testing techniques  K5 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1– Low     :  ‘-‘   - No correlation 

UNIT TITLE  PERIODS 

I AGILE METHODOLOGY 9 

Theories for Agile management – agile software development – traditional model vs. agile model classification of 

agile methods – agile manifesto and principles – agile project management – agile team interactions – ethics in agile 

teams capabilities and values 

UNIT TITLE  PERIODS 

II AGILE PROCESSES  9 

Lean production     SCRUM, Crystal, Feature Driven Development, Adaptive Software Development, and Extreme 

Programming: Method overview – lifecycle – work products, roles and practices.  

UNIT TITLE  PERIODS 

III AGILITY AND KNOWLEDGE MANAGEMENT 9 

Agile information systems – agile decision making – Earl’s schools of KM – institutional knowledge evolution cycle – 

development, acquisition, refinement, distribution, deployment , leveraging – KM in software engineering – managing 

software knowledge – challenges of migrating to agile methodologies – agile knowledge sharing – role of story- cards 

– Story-card Maturity Model (SMM). 

UNIT TITLE  PERIODS 

IV AGILITY AND REQUIREMENTS ENGINEERING 9 

Impact of agile processes in RE – current agile practices – variance – overview of RE using agile – managing unstable 

requirements – requirements elicitation – agile requirements abstraction model – requirements management in agile 

environment, agile requirements prioritization – agile requirements modeling and generation – concurrency in agile 

requirements generation.  

UNIT TITLE  PERIODS 

V GEOSPATIAL TECHNOLOGY IN ENVIRONMENTAL STUDIES 9 

Agile Interaction Design - Agile product development – Agile Metrics – Feature Driven Development (FDD) – Financial 

and Production Metrics in FDD – Agile approach to Quality Assurance Test Driven Development   –   Pair   

programming: Issues   and   Challenges Agile approach to Global Software Development 

 

TOTAL PERIODS: 45 
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TEXT BOOKS: 

1. Craig Larman, Agile and Iterative Development: A manager’s Guide‖, Addison-Wesley, 2004. 

 
 

 

 

 

COURSE DESIGNERS 

1. Dr S Ahamed Ali AP CSE 

2. Mr Kingsley AP  CSE 
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REFERENCE BOOKS: 

1. Craig Larman, Agile and Iterative Development: A manager’s Guide‖, Addison-Wesley, 2004. 

2. 
David J. Anderson; Eli Schragenheim, Agile Management for Software Engineering:Applying the Theory of 
Constraints for Business Results‖, Prentice Hall, 2003.  

3. 
Dingsoyr, Torgeir, Dyba, Tore, Moe, Nils Brede (Eds.), Agile Software Development,Current Research and 
Future Directions‖, Springer-Verlag Berlin Heidelberg, 2010.  

4. 
Hazza& Dubinsky, Agile Software Engineering, Series: Undergraduate Topics inComputer Science‖, 
Springer, VIII edition, 2009.  

5. 
KevinC.Desouza,  Agile   information  systems:  conceptualization,  constructiona  nd 
management, Butterworth -Heinemann, 2007.  
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232CSC211L DATA ANALYTICS LABORATORY 
 

Periods per week 
Credits 

L T P R 

Regulation - R23 1 0 2 0 2 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 60 40 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To implement Map Reduce programs for processing big data  

2. To realize storage of big data using H base, Mongo DB  

3. To analyse big data using linear models  

4. 
To  analyse  big  data  using  machine  learning  techniques  such  as  SVM  /D   ecision tree classification 
and clustering  

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Process big data using Hadoop framework  K3 

CO2: Build and apply linear and logistic regression models K5 

CO3: Perform data analysis with machine learning methods  K3 

CO4: Analyze graphical data analysis  K5 

CO5: Create applications using big data tools K6 
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MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

 

LIST OF EXPERIMENTS 

1. Install, configure and run Hadoop and HDFS  

2. Implement word count / frequency programs using MapReduce  

3. Implement an MR program that processes a weather dataset  

4. Implement Linear and logistic Regression  

5. Implement SVM / Decision tree classification techniques  

6. Implement clustering techniques  

7. Visualize data using any plotting framework  

8. Implement an application that stores big data in Hbase / MongoDB / Pig using Hadoop / R.  

TOTAL PERIODS: 60 

 
REFERENCE BOOKS: 

1. 
Alan  Gates  and  Daniel  Dai,  "Programming  Pig Dataflow scripting withH   adoop", O'Reilley, 2nd 
Edition, 2016.  

2. 
Gareth James, Daniela Witten, Trevor Hastie and Robert Tibshirani, “An Introduction to Statistical 
Learning with Applications in R”, Springer Publications, 2015(Corrected 6th Printing)  

3. 
Hadley Wickham,”ggplot2 Elegant Graphics for Data Analysis”, Springer Publications, 2nd Edition, 
2016  

4. 
Kristina Chodorow, "MongoDB: The Definitive Guide – Powerful and ScalableData Storage", 
O'Reilley, 2nd Edition, 2013.  

5. Lars George, "HBase: The Definitive Guide", O'Reilley, 2015.  

6. 
Tom White, “ Hadoop: The Definitive Guide Storage and Analysis at InternetScale”, O'Reilley, 4th 
Edition, 2015.  
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232CSE001T 

COMPILER OPTIMIZATION TECHNIQUES 

Periods per week 
Credits 

L T P R 

Regulation-R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End 
Semester 
Examinatio
n in Hours 

Marks Minimum marks for Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum 
marks 

End 
Semester 
Examination 

Total 

3 40 60 100 45 50 

PREREQUISITES: 

nil 

 

 

COURSE OBJECTIVES: 

1. To be aware of different forms of intermediate languages and analyzingprograms.  

2. To understand optimizations techniques for simple program blocks. 

3. To apply optimizations on procedures, control flow and parallelism.  

4. To learn the inter-procedural analysis and optimizations.  

5. To explore the knowledge about resource utilization.  

 
 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: 

Identify the different optimization techniques for simple program blocks.  

    K3 

CO2: Design performance enhancing optimization techniques.  K6 

CO3: Apply scheduling procedures K3 

CO4: Perform the optimization on procedures. 
 

K5 

CO5 
Ensure better utilization of resources.  

K6 
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MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 

 

UNIT TITLE PERIODS 

I INTERMEDIATE REPRESENTATIONS AND ANALYSIS 9 

Review of Compiler Structure- Structure of an Optimizing Compiler – Intermediate Languages ,LIR,MIR, HIR – Control Flow 

Analysis – Iterative Data Flow Analysis – Static Single Assignment – Dependence Relations Dependences in Loops and 

Testing- Basic Block Dependence DAGs – Alias Analysis.  

UNIT TITLE PERIODS 

II EARLY AND LOOP OPTIMIZATIONS 9 

Importance of Code Optimization Early Optimizations: Constant-Expression Evaluation - Scalar Replacement of Aggregates 

- Algebraic Simplifications and Re-association - Value Numbering- Copy Propagation - Sparse Conditional Constant 

Propagation. Redundancy Elimination: Common – Sub expression Elimination - Loop-Invariant Code Motion   - Partial- 

Redundancy Elimination-Redundancy Elimination and Reassociation - Code Hoisting. Loop Optimizations: Induction 

Variable Optimizations - Unnecessary Bounds Checking Elimination.  

UNIT TITLE PERIODS 

III PROCEDURE OPTIMIZATION AND SCHEDULING 9 

Procedure Optimizations: Tail-Call Optimization and Tail-Recursion Elimination - Procedure Integration   In-Line Expansion   

Leaf-Routine Optimization and Shrink Wrapping. Code Scheduling: Instruction Scheduling - Speculative Loads and 

Boosting - Speculative Scheduling - Software Pipelining - Trace Scheduling-Percolation Scheduling. Control-Flow and Low-

Level Optimizations : Unreachable-Code Elimination -Straightening - If Simplifications - Loop Simplifications -Loop Inversion 

– Un-switching - Branch Optimizations - Tail Merging or Cross Jumping - Conditional Moves - Dead-Code Elimination, 

Branch Prediction Machine Idioms and Instruction Combining.  

UNIT TITLE PERIODS 

IV INTER PROCEDURAL ANALYSIS 9 

Symbol table – Runtime Support – Inter procedural Analysis and Optimization: Inter procedural Control Flow Analysis-The 

Call  Graph – Inter procedural Data-Flow Analysis – Inter procedural Constant  Propagation – Inter procedural Alias Analysis 

– Inter procedural Optimizations – Inter procedural Register Allocation Aggregation of Global References.  

UNIT TITLE PERIODS 

V REGISTER ALLOCATION AND OPTIMIZING FOR MEMORY 9 

Register Allocation: Register Allocation and Assignment - Local Methods Graph Coloring  

– Priority Based Graph Coloring-Other Approaches to Register Allocation. Optimization for the Memory Hierarchy: Impact 

of Data and Instruction Caches - Instruction-Cache Optimization   Scalar Replacement of Array Elements - Data-Cache 

Optimization Scalar vs. Memory-Oriented Optimizations. 
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TOTAL PERIODS: 45 

 

TEXT BOOKS: 

1. 
Alfred V. Aho, Ravi Sethi, Jeffrey D. Ullman, "Compilers: Principles, Techniques, andTools", Addison Wesley, Second 

Edition, 2007.  

REFERENCE BOOKS: 

1. Andrew W. Appel, Jens Palsberg, "Modern Compiler Implementation in 

Java", Cambridge University Press, Second Edition, 2002.  

 

2. Keith Cooper, Linda Torczon, "Engineering a Compiler", Morgan Kaufmann, SecondEdition, 2011 

 

COURSE DESIGNERS 

1. Ms B S Liya AP CSE 

2. Dr Padmavathi AP CSE 

 

 

Recommended by Board of 

Studies 
Date: 20.10.2023 

Syllabus 

version 
1 

Approved by the Academic 

Council 
Date:24.01.2024 Meeting No. 6 
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232CSE002T 

ROBOTICS 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of End 
Semester 
Examination in 
Hours 

Marks Minimum marks for Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum 
marks 

End Semester 
Examination 

Total 

3 40 60 100 45 50 

PREREQUISITES: 

nil 

 

COURSE OBJECTIVES: 

1. To understand the functions of the basic components of a Robot.  

2. To study the use of various types of End of Effectors and Sensors  

3. To impart knowledge in Robot Kinematics and Programming  

4. To learn Robot safety issues and economics.  

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Explain the foundational principles of robotics, including kinematics, dynamics, control systems, and 
robot architecture. 

K3 

CO2 Apply robot drive systems K3 

CO3 Develop skills in designing programming robots K5 

CO4 Gain hands-on experience in implementing and utilizing perception systems K6 

CO5 Integrating artificial intelligence (AI) and machine learning techniques to create autonomous robotic 
systems 

K3 

 

MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 
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UNIT TITLE PERIODS 

I FUNDAMENTALS OF ROBOT 9 

Robot - Definition - Robot Anatomy - Coordinate Systems, Work Envelope Types and Classification-  

Specifications-Pitch, Yaw, Roll, Joint Notations, Speed of Motion, Pay Load- Robot Parts and their Functions-Need for 

Robots-Different Applications.  

 

UNIT TITLE PERIODS 

II ROBOT DRIVE SYSTEMS AND END EFFECTORS 9 

Pneumatic Drives-Hydraulic Drives-Mechanical Drives-Electrical Drives-D.C. Servo Motors, Stepper Motors, A.C. Servo 

Motors-Salient Features, Applications and Comparison of all these Drives, End Effectors- Grippers-Mechanical Grippers, 

Pneumatic and Hydraulic- Grippers, Magnetic Grippers, 90 Vacuum Grippers; Two Fingered and Three Fingered Grippers; 

Internal Grippers and External Grippers; Selection and Design Considerations.  

UNIT TITLE PERIODS 

III SENSORS AND MACHINE VISION 9 

Requirements of a sensor, Principles and Applications of the following types of sensors- Position sensors    

Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders, pneumatic Position Sensors, Range Sensors Triangulations 

Principles, Structured, Lighting Approach, Time of Flight, Range Finders, Laser Range Meters, Touch Sensors ,binary 

Sensors., Analog Sensors, Wrist Sensors, Compliance Sensors, Slip Sensors, Camera, Frame Grabber, Sensing and 

Digitizing Image Data- Signal Conversion, Image Storage, Lighting Techniques, Image Processing and Analysis-Data 

Reduction, Segmentation, Feature Extraction, Object Recognition, Other Algorithms, Applications Inspection, Identification, 

Visual Serving and Navigation.  

UNIT TITLE PERIODS 

IV ROBOT KINEMATICS AND ROBOT PROGRAMMING 9 

Forward Kinematics, Inverse Kinematics and Difference; Forward Kinematics and Reverse Kinematics of manipulators with 

Two, Three Degrees of Freedom (in 2 Dimension), Four Degrees of freedom (in 3 Dimension) Jacobians, Velocity and 

Forces- Manipulator Dynamics, Trajectory Generator, Manipulator Mechanism Design-Derivations and problems. Lead 

through Programming, Robot programming Languages- VAL Programming-Motion Commands, Sensor Commands, End 

Effector commands and simple Programs.  

UNIT TITLE PERIODS 

V IMPLEMENTATION AND ROBOT ECONOMICS 9 

RGV, AGV; Implementation of Robots in Industries-Various Steps; Safety Considerations for Robot Operations Economic 

Analysis of Robots. 

 

TOTAL PERIODS: 45 
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TEXT BOOKS: 

1. Klafter R.D., Chmielewski T.A and Negin M., “RoboticEngineering - An Integrated Approach”, Prentice Hall, 2003.  

2. Groover M.P., “Industrial Robotics -Technology Programming and Applications”, McGraw Hill, 2001. REFERENCES:  

3. Craig J.J., “Introduction to Robotics Mechanics and Control”, Pearson Education, 2008. 2. Deb S.R., “Robotics 
Technology and Flexible Automation” Tata McGraw Hill Book Co., 2394.  
 

4. Koren Y., “Robotics for Engineers", McGraw Hill Book Co., 2392.  
 

5. Fu.K.S., Gonzalz R.C. and Lee C.S.G., “Robotics Control, Sensing, Vision and Intelligence”, McGraw Hill Book Co., 2387. 
5. Janakiraman P.A., “Robotics and Image Processing”, Tata McGraw Hill, 2395.  
 

6. Rajput R.K., “Robotics and Industrial Automation”, S.Chand and Company, 2008.  
 

7. Surender Kumar, “Industrial Robots and Computer Integrated Manufacturing”, Oxford and IBH Publishing Co. Pvt. Ltd., 
2391.  
 

 

COURSE DESIGNERS 

1. Dr S Ahamed Ali AP CSE 

2. Dr A Arockia Abins AP CSE 

 

 

Recommended by Board of 

Studies 
Date: 20.10.2023 

Syllabus 

version 
1 

Approved by the Academic 

Council 
Date:24.01.2024 Meeting No. 6 
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232CSE003T 

INFORMATION RETRIEVAL TECHNIQUES 

Periods per week Credit
s L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of End 
Semester 
Examination in 
Hours 

Marks Minimum marks for Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum 
marks 

End Semester 
Examination 

Total 

3 40 60 100 45 50 

PREREQUISITES: 

nil 

 

COURSE OBJECTIVES: 

1. To understand the basics of Information Retrieval.  

2. To understand machine learning techniques for text classification and clustering.  

3. To understand various search engine system operations.  

4. To learn different techniques of recommender system.  

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Use an open source search engine framework and explore its capabilities  K3 

CO2: Apply appropriate method of classification or clustering.  K3 

CO3: Design and implement innovative features in a search engine.  K5 

CO4: Implement various algorithms for web crawling and retrievals K3 

CO5 Design and implement a recommender system.  K5 

 

MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 
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UNIT TITLE PERIODS 

I INTRODUCTION 9+3 

Information Retrieval – Early Developments –  The  IR  Problem  –  The  Users  Task  –  Information versus Data Retrieval 

– The IR System – The Software Architecture of the IR System – The Retrieval and Ranking Processes – The Web – The  

e-Publishing Era  – How the web changed Search  – Practical Issues on the Web – How People Search – Search Interfaces 

Today – Visualization in Search Interfaces.  

UNIT TITLE PERIODS 

II MODELING AND RETRIEVAL EVALUATION 9 

Basic IR Models – Boolean Model – TF-IDF (Term Frequency/Inverse DocumentFrequency) Weighting – Vector Model – 

Probabilistic Model – Latent Semantic Indexing Model – Neural Network Model – Retrieval Evaluation – Retrieval Metrics – 

Precision and Recall – Reference Collection – User-based Evaluation – Relevance Feedback and Query Expansion – Explicit 

Relevance Feedback.  

UNIT TITLE PERIODS 

III TEXT CLASSIFICATION AND CLUSTERING 9 

A Characterization of Text Classification – Unsupervised Algorithms: Clustering – Naïve Text Classification – Supervised 

Algorithms – Decision Tree – k-NN Classifier – SVM Classifier – Feature Selection or Dimensionality Reduction – Evaluation 

metrics – Accuracy and Error – Organizing the classes – Indexing and Searching – Inverted Indexes – Sequential Searching 

– Multi-dimensional Indexing.  

UNIT TITLE PERIODS 

IV WEB RETRIEVAL AND WEB CRAWLING 9 

The Web – Search Engine Architectures – Cluster based Architecture  – Distributed Architectures – Search Engine Ranking 

– Link based Ranking – Simple Ranking Functions – Learning to Rank – Evaluations — SearchEngine Ranking – Search 

Engine User Interaction – Browsing – Applications of a Web Crawler – Taxonomy – Architecture and Implementation – 

Scheduling Algorithms – Evaluation.  

UNIT TITLE PERIODS 

V RECOMMENDER SYSTEM 9 

Recommender Systems Functions – Data and Knowledge Sources – Recommendation Techniques – Basics of Content-

based Recommender Systems – High Level Architecture – Advantages and Drawbacks of Content-based Filtering – 

Collaborative Filtering – Matrix factorization models – Neighborhood models.  

 

TOTAL PERIODS: 45 

 

 

TEXT BOOKS: 

1. Ricardo Baeza-Yates and  BerthierRibeiro-Neto, Modern Information  Retrieval: TheConcepts and Technology behind 
Search, Second Edition, ACM Press Books, 2011.  
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REFERENCE BOOKS: 

1. Ricardo Baeza-Yates and  BerthierRibeiro-Neto, Modern Information  Retrieval: TheConcepts and Technology behind 
Search, Second Edition, ACM Press Books, 2011.  

2. Ricci, F, Rokach, L. Shapira, B.Kantor, Recommender Systems Handbook, FirstEdition, 2011.  

3. C. Manning, P. Raghavan, and H. Schütze, Introduction to Information Retrieval,Cambridge University Press, 2008.  

4. Stefan Buettcher, Charles L. A. Clarke and Gordon V. Cormack, Information Retrieval:I mplementing and Evaluating 
Search Engines, The MIT Press, 2010.  

  

 

COURSE DESIGNERS 

1. Dr A Arockia Abins AP CSE 

2. Dr Jeba Sheela AP CSE 

 

Recommended by Board of 

Studies 
Date: 20.10.2023 

Syllabus 

version 
1 

Approved by the Academic 

Council 
Date:24.01.2024 Meeting No. 6 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



R23 – M.E– CSE  Syllabus                                                                              Easwari  Engineering College (Autonomous) 

 

 

 232CSE005T BIO INSPIRED COMPUTING  

 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To Learn bio-inspired theorem and algorithms  

2. To Understand random walk and simulated annealing  

3. To Learn genetic algorithm and differential evolution  

4. To Learn swarm optimization and ant colony for feature selection  

5. To understand bio-inspired application in image processing  

 

COURSE OUTCOME: Bloom’s level 

CO1
: 

Implement and apply bio-inspired algorithms  K3 

CO2
: 

Explain random walk and simulated annealing  K3 

CO3
: 

Implement and apply genetic algorithms  K3 

CO4
: 

Explain swarm intelligence and ant colony for feature selection K3 

CO5
: 

Apply bio-inspired techniques in image processing.  K3 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT I INTRODUCTION 9 

Introduction to algorithm - Newton ' s method - optimization algorithm - No-Free-Lunch Theorems Nature-Inspired 

Mataheuristics -Analysis of Algorithms -Nature Inspires Algorithms -Parameter tuning and parameter control.  

UNIT II RANDOM WALK AND ANEALING 9 

Random variables - Isotropic random walks - Levy distribution and flights - Markov chains   step sizes and search 

efficiency - Modality and intermittent search strategy   importance of randomization- Eagle strategy-Annealing and 

Boltzmann Distribution - parameters -SA algorithm Stochastic Tunneling.  

UNIT III GENETIC ALOGORITHMS AND DIFFERENTIAL EVOLUTION 9 

Introduction to genetic algorithms and - role of genetic operators - choice of parameters - GA varients- schema 

theorem - convergence analysis - introduction to differential evolution - varientschoice of parameters - convergence 

analysis implementation.  

UNIT IV SWARM OPTIMIZATION AND FIREFLY ALGORITHM 9 

Swarm intelligence - PSO algorithm - accelerated PSO - implementation - convergence analysis binary-PSO - The 

Firefly algorithm - algorithm analysis - implementation   varients- Ant colony optimization toward feature selection.  

UNIT V APPLICATION IN IMAGE PROCESSING 9 

Bio-Inspired Computation and its Applications in Image Processing: An Overview   Fine- Tuning Enhanced 

Probabilistic Neural Networks Using Meta-heuristic-driven Optimization   Fine-Tuning Deep Belief Networks using 

Cuckoo Search Improved Weighted Thresholded Histogram Equalization Algorithm for Digital Image Contrast 

Enhancement Using Bat AlgorithmGround Glass Opacity Nodules Detection and Segmentation using Snake Model 

Mobile Object Tracking Using Cuckoo Search 

 

TOTAL PERIODS: 45 

 

 

TEXT BOOKS: 

1. 
Xin-She Yang , Jaao Paulo papa, "Bio-Inspired Computing and Applications in Image Processing",Elsevier 
2016  

 

REFERENCE BOOKS: 

1. Eiben ,A.E.,Smith,James E, "Introduction to Evolutionary Computing", Springer 2015.  

2. 
Yang, Cui, XIao, Gandomi, Karamanoglu, "Swarm Intelligence and Bio-Inspired C omputing", Elsevier First 
Edition 2013.  
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COURSE DESIGNERS 

1. Dr A Abirami AP CSE 

2. Ms Bhuvaneswari S AP CSE 

 

 

Recommended by Board of 

Studies 
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version 
1 

Approved by the Academic 
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232CSE004T WIRELESS SENSOR NETWORKS  
 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. Understand and explain common wireless sensor node architectures.  

2. Be able to carry out simple analysis and planning of WSNs.  

3. Demonstrate knowledge of MAC protocols developed for WSN.  

4. Demonstrate knowledge of routing protocols developed for WSN. 

5. Understand and explain mobile data-centric networking principles. 

6. Be familiar with WSN standards.  

 

COURSE OUTCOME: 
Bloom’s level 

CO1: Explain common wireless sensor node architectures.  K3 

CO2: 
Analyze the architecture for WSN K5 

CO3: 
Demonstrate knowledge of MAC protocols developed for WSN.  K4 

CO4: 
Demonstrate knowledge of routing protocols developed for WSN.  K4 

CO5: 
Understand and explain mobile data-centric networking principles.  K3 

CO6: 
Apply WSN standards.  K3 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

UNIT I INTRODUCTION TOWIRELESS SENSOR NETWORKS 9 

Background of Sensor Network Technology, Application of Sensor Networks, Challenges for Wireless Sensor 

Networks, Mobile Adhoc NETworks (MANETs) and Wireless Sensor Networks, Enabling Technologies For Wireless 

Sensor Networks.  

UNIT II ARCHITECTURES 9 

Single-node Architecture, Hardware Components & Design Constraints, Operating Systems and Execution 

Environments, Introduction to TinyOS and nesC, Network Architecture, Sensor Network Scenarios, Optimization 

Goals and Figures of Merit, Design Principles for WSNs, Service Interfaces of WSNs, Gateway Concepts. 

UNIT III DEPLOYMENT AND CONFIGURATION 9 

Localization and Positioning, Coverage and Connectivity, Single-hop and Multi-hop  Localization, Self Configuring 

Localization Systems, Sensor Management  Network Protocols: Issues in Designing MAC Protocol for WSNs, 

Classification of MAC Protocols, S- MAC Protocol, B-MAC Protocol, IEEE 802.15.4 Standard and Zig Bee, 

Dissemination Protocol for Large 

UNIT IV ROUTING PROTOCOLS AND DATA MANIPULATION 9 

Issues in Designing Routing Protocols, Classification of Routing Protocols, Energy- Efficient Routing, Unicast, 

Broadcast and Multicast, Geographic Routing. Data Centric and Content based Routing, Storage and Retrieval in 

Network, Compression Technologies for WSN, Data ggregation Technique.  

UNIT V SENSOR NETWORK PLATFORMS AND TOOLS 9 

Sensor Node Hardware – Berkeley Motes, Programming Challenges, Node-level Software Platforms, Node-level 

Simulators, State-centric Programming.  

 

TOTAL PERIODS: 45 

 

 

 

 

TEXT BOOKS: 

1. 
WaltenegusDargie, Christian Poellabauer, “Fundamentals of Wireless SensorNetworks: Theory and 
Practice”, Wiley 2010  

2. Mohammad S. Obaidat, SudipMisra, “Principles of Wireless Sensor Networks”,Cambridge, 2014  
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REFERENCE BOOKS: 

1. Ian F. Akyildiz, Mehmet Can Vuran , “Wireless Sensor Networks”, Wiley 2010  

2. C S Raghavendra, K M Sivalingam, TaiebZnati, “Wireless Sensor Networks”,Springer, 2010  

3. C. Sivarmmurthy& B.S. Manoj, “Adhoc Wireless Networks”, PHI-2004  

4. FEI HU., XIAOJUN CAO, “Wireless Sensor Networks”, CRC Press, 2013  

5. Feng ZHAO, Leonidas GUIBAS, “ Wireless Sensor Networks”, ELSEVIER , 2004  

 

COURSE DESIGNERS 

1. Dr A Abirami AP CSE 

2. Ms Bhuvaneswari S AP CSE 
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232CSE006T 
ADVANCED DATABASE DESIGN AND MANAGEMENT  

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To learn the modeling and design of databases. 

2. To acquire knowledge on parallel and distributed databases and its applications. 

3. To study the usage and applications of Object Oriented database 

4. To understand the principles of intelligent databases. 

5. To understand the usage of advanced data models. 

6. To learn emerging databases such as XML, Cloud and Big Data. 

7. To acquire inquisitive attitude towards research topics in databases. 

 

COURSE OUTCOMES: Bloom’s level 

CO1 Model and represent the real world data using object oriented database K5 

CO2 Design a semantic based database to meaningful data access K6 

CO3 Embed the rule set in the database to implement intelligent databases K4 

CO4 Represent the data using XML database for better interoperability K4 

CO5 Handle Big data and store in a transparent manner in the cloud K5 

CO6 To solve the issues related to the data storage and retrieval K5 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

UNIT I PARALLEL AND DISTRIBUTED DATABASES 9 

Database System Architectures: Centralized and Client-Server Architectures – Server System Architectures – 

Parallel Systems- Distributed Systems – Parallel Databases: I/O Parallelism – Inter and Intra Query Parallelism – 

Inter and Intra operation Parallelism – Design of Parallel Systems- Distributed Database Concepts - Distributed Data 

Storage – Distributed Transactions – Commit Protocols – Concurrency Control – Distributed Query Processing – 

Case Studies.  

UNIT II OBJECT AND OBJECT RELATIONAL DATABASES 9 

Concepts for Object Databases: Object Identity – Object structure – Type Constructors – Encapsulation of Operations 

– Methods – Persistence – Type and Class Hierarchies – Inheritance – Complex Objects – Object Database 

Standards, Languages and Design: ODMG Model – ODL – OQL – Object Relational and Extended – Relational 

Systems: Object Relational features in SQL/Oracle – Case Studies.  

UNIT III INTELLIGENT DATABASES 9 

Active Databases: Syntax and Semantics (Starburst, Oracle, DB2)- Taxonomy- Applications-Design Principles for 

Active Rules- Temporal Databases: Overview of Temporal Databases-TSQL2- Deductive Databases: Logic of Query 

Languages – Datalog- Recursive Rules-Syntax and Semantics of Datalog Languages- Implementation of Rules and 

Recursion-Recursive Queries in SQL- Spatial Databases- Spatial Data Types- Spatial Relationships-Spatial Data 

Structures-Spatial Access Methods- Spatial DB Implementation.  

UNIT IV ADVANCED DATA MODELS 9 

Mobile Databases: Location and Handoff Management - Effect of Mobility on Data Management-Location Dependent 

Data Distribution - Mobile Transaction Models - Concurrency Control Transaction Commit Protocols- Multimedia 

Databases- InformationRetrieval- Data Warehousing- Data Mining- Text Mining.  

UNIT V EMERGING TECHNOLOGIES 9 

XML Databases: XML-Related Technologies-XML Schema- XML Query Languages- Storing XML in Databases-XML 

and SQL- Native XML Databases- Web Databases- Geographic Information Systems- Biological Data Management- 

Cloud Based Databases: Data Storage Systems on the Cloud- Cloud Storage Architectures-Cloud Data Models- 

Query Languages-Introduction to Big Data-Storage-Analysis. 

 

TOTAL PERIODS: 45 

 

TEXT BOOKS: 

1. 
R Elmasri, S.B. Navathe,   “Fundamentals   of   Database   Systems”, Fifth   Edition, Pearson 
Education/Addison Wesley, 2007. 
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REFERENCE BOOKS: 

1. 
Thomas Cannolly and Carolyn Begg, “Database Systems, A Practical Approach to Design, Implementation 
and Management”, Third Edition, Pearson Education, 2007. 
 

2. 
Henry F Korth, Abraham Silberschatz, S. Sudharshan, “Database System Concepts”, Fifth Edition, McGraw 
Hill, 2006. 
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232CSE007T XML AND WEB SERVICES 
 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To Understand Web Services and implementation model for SOA 

2. To Understand the SOA, its Principles and Benefits 

3. To Understand XML concepts 

4. To Understand paradigms needed for testing Web Services 

5. To explore different Test Strategies for SOA-based applications 

6. To implement functional testing, compliance testing and load testing of Web Services 

7. To Identify bug-finding ideas in testing Web Services 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Write a XML application using structure and presentation technologies K3 

CO2: Apply XML manipulation technologies do Program Manipulation and Dynamic access K4 

CO3: Develop SOA application using XML and Web Services K3 

CO4: Extract information from the web sites using XML programming K4 

CO5: Develop web services and ensure security K4 

CO6 Apply XML concepts to develop Web application K5 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

CO6 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

UNIT I INTRODUCTION 9 

Evolution and Emergence of Web Services – Evolution of distributed computing. Core distributed computing 

technologies – client/server, CORBA, JAVA RMI, Micro Soft DCOM, MOM, Challenges in Distributed Computing, 

role of J2EE and XML in distributed computing, emergence of Web Services and Service Oriented Architecture 

(SOA). Introduction to Web Services – The definition of web services, basic operational model of web services, tools 

and technologies enabling web services, benefits and challenges of using web services 

UNIT II WEB SERVICE ARCHITECTURE 9 

Web Service Architecture – Web services Architecture and its characteristics, core building blocks of web services, 

standards and technologies available for implementing web services, web services communication, basic steps of 

implementing web services. Describing Web Services – WSDL introduction, non functional service description, 

WSDL1.1 Vs WSDL 2.0, WSDL document, WSDL elements, WSDL binding, WSDL tools, WSDL port type, limitations 

of WSDL. 

UNIT III XML AND SOAP 9 

Brief Overview of XML – XML Document structure, XML namespaces, Defining structure in XML documents, Reuse 

of XML schemes Document navigation and transformation. SOAP : Simple Object Access Protocol, Inter-application 

communication and wire protocols, SOAP as a messaging protocol, Structure of a SOAP message, SOAP envelope, 

Encoding, Service Oriented Architectures, SOA revisited, Service roles in a SOA, Reliable messaging, The enterprise 

Service Bus, SOA Development Lifecycle, SOAP HTTP binding, SOAP communication model, Error handling in 

SOAP 

UNIT IV SERVICE REGISTRIES AND DISCOVERY IN WEB SERVICES 9 

Registering and Discovering Services : The role of service registries, Service discovery, Universal Description, 

Discovery, and Integration, UDDI Architecture, UDDI Data Model, Interfaces, UDDI Implementation, UDDI with 

WSDL, UDDI specification, Service Addressing and Notification, Referencing and addressing Web Services, Web 

Services Notification 

UNIT V SOA AND WEB SERVICES 9 

SOA and web services security considerations, Network-level security mechanisms, Application-level security 

topologies, XML security standards, Semantics and Web Services, The semantic interoperability problem, The role 

of metadata, Service metadata, Overview of .NET and J2EE, SOA and Web Service Management, Managing 

Distributed System, Enterprise management Framework, Standard distributed management frameworks, Web 

service management, Richer schema languages, WS-Metadata Exchange 
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TOTAL PERIODS: 45 

 

TEXT BOOKS: 

1. 
Ethem Alpaydin, Introduction to Machine Learning 3e (Adaptive Computation and Machine Learning 
Series)‖, Third Edition, MIT Press, 2014  

 
 

REFERENCE BOOKS: 

1. 
Ethem Alpaydin, Introduction to Machine Learning 3e (Adaptive Computation and Machine Learning 
Series)‖, Third Edition, MIT Press, 2014  

2. XML, Web Services, and the Data Revolution, F.P.Coyle, Pearson Education. 

3. Building web Services with Java, 2nd Edition, S. Graham and others, PearsonEducation. 

4. Java Web Services, D.A. Chappell & T. Jewell, O’Reilly, SPD. 

5. McGovern, et al., “Java web Services Architecture”, Morgan Kaufmann Publishers,2005. 

 

COURSE DESIGNERS 

1. Ms Jeba Sheela AP CSE 

2. Ms Gowthami J AP CSE 
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232CSE008T INTERNET OF THINGS 

  

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To understand the fundamentals of Internet of Things 

2. To learn about the basics of IOT protocols 

3. To build a small low cost embedded system using Raspberry Pi. 

4. To apply the concept of Internet of Things in the real world scenario. 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Analyze various protocols for IoT K5 

CO2: Develop web services to access/control IoT devices K5 

CO3: Design a portable IoT using Rasperry Pi K6 

CO4: Deploy an IoT application and connect to the cloud K5 

CO5: Analyze applications of IoT in real time scenario 
K5 

 
     

MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PO1
2 

CO1 3 3 3 1 2 1 2 - 2 - 1 3 

CO2 3 3 3 1 2 1 2 - 2 - 1 3 

CO3 3 3 3 2 2 1 2 - 2 - 1 3 

CO4 3 3 3 2 2 1 2 - 2 - 2 3 

CO5 3 3 3 3 2 1 2 - 2 - 3 3 

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 
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UNIT I INTRODUCTION TO IoT 9 

Internet of Things - Physical Design- Logical Design- IoT Enabling Technologies - IoT Levels & Deployment 

Templates - Domain Specific IoTs - IoT and M2M - IoT System Management with NETCONF-YANG- IoT Platforms 

Design Methodology 

UNIT II IoT ARCHITECTURE 9 

M2M high-level ETSI architecture - IETF architecture for IoT - OGC architecture - IoT reference model - Domain 

model - information model - functional model - communication model - IoT reference architecture 

UNIT III IoT PROTOCOLS 9 

Protocol Standardization for IoT – Efforts – M2M and WSN Protocols – SCADA and RFID Protocols – Unified Data 

Standards – Protocols – IEEE 802.15.4 – BACNet Protocol – Modbus– Zigbee Architecture – Network layer – 

6LowPAN - CoAP - Security 

UNIT IV BUILDING IoT WITH RASPBERRY PI & ARDUINO 9 

Building IOT with RASPERRY PI- IoT Systems - Logical Design using Python – IoT Physical Devices & Endpoints - 

IoT Device -Building blocks -Raspberry Pi -Board - Linux on Raspberry Pi - Raspberry Pi Interfaces -Programming 

Raspberry Pi with Python - Other IoT Platforms - Arduino. 

UNIT V CASE STUDIES AND REAL-WORLD APPLICATIONS 9 

Real world design constraints - Applications - Asset management, Industrial automation, smart grid, Commercial 

building automation, Smart cities - participatory sensing - Data Analytics for IoT– Software & Management Tools for 

IoT Cloud Storage Models & Communication APIs - Cloud for IoT - Amazon Web Services for IoT. 

 

TOTAL PERIODS: 45 

 

 

TEXT BOOKS: 

1. Arshdeep Bahga, Vijay Madisetti, Internet of Things A hands-on approach,  Universities Press, 2015 

 
 
 

REFERENCE BOOKS: 

1. Arshdeep Bahga, Vijay Madisetti, Internet of Things A hands-on approach,  Universities Press, 2015 

2. 
Dieter Uckelmann, Mark Harrison, Michahelles, Florian   Eds),Architecting the Internet of Things‖, Springer, 
2011. 

3. Honbo Zhou, The Internet of Things in the Cloud: A Middleware Perspective‖,CRC Press, 2012. 

4. 
Jan Ho¨ ller, Vlasios Tsiatsis , Catherine Mulligan, Stamatis , Karnouskos,Stefan Avesand. David Boyle, 
"From Machine-to-Machine to the Internet of Things - Introduction to a New Age of Intelligence", Elsevier, 
2014 

5. 
Olivier Hersent, David Boswarthick, Omar Elloumi , The Internet of Things – Key applications and Protocols‖, 
Wiley, 2012. 
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232CSE009T DATA VISUALIZATION TECHNIQUES 
 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To introduce visual perception and core skills for visual analysis  

2. To understand visualization for time-series analysis  

3. To understand visualization for ranking analysis  

4. To understand visualization for deviation analysis  

5. To understand visualization for distribution analysis  

6. To understand visualization for correlation analysis  

7. To understand visualization for multivariate analysis  

8. To understand issues and best practices in information dashboard design  

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Explain principles of visual perception  K3 

CO2: Apply core skills for visual analysis  K4 

CO3: Apply visualization techniques for various data analysis tasks  K3 

CO4: Design information dashboard  K4 

CO5 Apply data visualization techniques in various real world scenarios K3 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

UNIT I CORE SKILLS FOR VISUAL ANALYSIS 9 

Information visualization – effective data analysis – traits of meaningful data – visual perception – making abstract 

data visible – building blocks of information visualization – analytical interaction – analytical navigation – optimal 

quantitative scales – reference lines and regions – trellises and crosstabs – multiple concurrent views – focus and 

context – details on demand – over-plotting reduction – analytical patterns – pattern examples  

UNIT II TIME-SERIES, RANKING, AND DEVIATION ANALYSIS 9 

Time-series analysis – time-series patterns – time-series displays – time-series best practices – part-to- whole and 

ranking patterns – part-to-whole and ranking displays – best practices – deviation analysis – deviation analysis 

displays – deviation analysis best practices  

UNIT III DISTRIBUTION, CORRELATION, AND MULTIVARIATE ANALYSIS 9 

Distribution analysis – describing distributions – distribution patterns – distribution displays –distribution analysis best 

practices – correlation analysis – describing correlations – correlation patterns – correlation displays – correlation 

analysis techniques and best practices – multivariate analysis – multivariate patterns  

– multivariate displays – multivariate analysis techniques and best practices  

UNIT IV INFORMATION DASHBOARD DESIGN I 9 

Information dashboard – categorizing dashboards – typical dashboard data – dashboard design issues and best 

practices – visual perception – limits of short-term memory – visually encoding data – Gestalt principles – principles 

of visual perception for dashboard design 

UNIT V INFORMATION DASHBOARD DESIGN II 9 

Characteristics of dashboards – key goals in visual design process – dashboard display media – designing 

dashboards for usability – meaningful organization – maintaining consistency – aesthetics of dashboards – testing 

for usability – case studies: sales dashboard, CIO dashboard, Telesales dashboard, marketing analysis dashboard  

 

TOTAL PERIODS: 45 

 

TEXT BOOKS: 

1. 
Stephen Few, "Now you see it: Simple Visualization techniques for quantitativeanalysis", Analytics Press, 
2009 
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REFERENCE BOOKS: 

1. 
Stephen Few, "Now you see it: Simple Visualization techniques for quantitativeanalysis", Analytics Press, 
2009 

2. Stephen Few, "Information dashboard design: The effectivevisualcommunication of data", O'Reilly, 2006.  

3. Edward R. Tufte, "The visual display of quantitative information", SecondEdition, Graphics Press, 2001 

4. Nathan Yau, "Data Points: Visualization that means something", Wiley, 2013.  

5. Ben Fry, "Visualizing data: Exploring and explaining data with the processingenvironment", O'Reilly, 2008.  

 

COURSE DESIGNERS 

1. Dr S Ahamed Ali AP CSE 

2. Dr A Arockia Abins AP CSE 
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232CSE010T TCP/IP TECHNOLOGIES 

 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To Understand the Network Architecture  

2. To know about various Protocols used in TCP/IP model  

3. Understand the concepts involved IPv6  

4. To Gain knowledge on Traffic Engineering 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Design and implement TCP/IP networks  K3 

CO2: Explain network management issues  K4 

CO3: 
Design and implement network applications. Develop data structures for basic protocol 
functions of TCP/IP.  

K3 

CO4: Apply the members in the respective structures.  K4 

CO5 Apply IP security mechanisms K4 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT I INTRODUCTION 9 

Network architecture - Standards and underlying technologies - Internet addressing – ARP RARP – BOOTP - DHCP 

UNIT II INTERNET PROTOCOL 9 

IP Datagram - IP Package - IP forwarding and routing algorithms - computing paths – RIP OSPF- ICMP -IGMP.  

UNIT III TCP 9 

TCP header – services - Connection establishment and termination Interactive data flow -Bulk data flow  –  

Flow control and  Retransmission  -  TCP timers Urgent  Data processing– Congestion control – Extension headers.  

UNIT IV IP SWITCHING AND TRAFFIC ENGINEERING 9 

Switching technology- MPLS fundamentals – signaling protocols – LDP – IP traffic Engineering – ECMP – SBR – 

Routing extensions for traffic engineering – Traffic engineering limitations and future developments 

UNIT V IPv6 9 

IP security protocols-IPv6 addresses- Packet format – Multicast – Anycast – ICMPv6 – Interoperation between IPv4 

and IPv6-QoS – Auto Configuration  

 

TOTAL PERIODS: 45 

 

REFERENCE BOOKS: 

1. Douglas.  E,  Comer,”Internetworking  with TCP/IP Principles,  Protocols,  andA   rchitecture”, Volume-1, 

Prentice Hall, 5e, 2006 

2. Adrian Farrel, “The Internet and its Protocols- A Comparative approach”,Morgan Kaufmann, 2004.  

3. Richard Stevens.  W “TCP/IP Illustrated, The Protocols”.  Volume I, PearsonE   ducation India 2003 

4. BehrouzA .Forouzan, “TCP/IP Protocol Suite”, Tata McGraw Hill, 3e, 2006. 

5. BehrouzA .Forouzan, “TCP/IP Protocol Suite”, Tata McGraw Hill, 3e, 2006.  

 

 

COURSE DESIGNERS 

1. Mr K P K Devan Asso Prof CSE 

2. Mr Shankar AP CSE 
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232CSE011T VIRTUAL REALITY 

 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. 
To introduce the relevance of this course to the existing technology through demonstrations, case studies, 
simulations, contributions of scientist, national/international policies with a futuristic vision along with socio-
economic impact and issues 

2. To impart the fundamental aspects, principles of virtual reality technology 

3. To gain knowledge about applications of virtual reality  

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: 
Comprehend and appreciate the significance and role of this course in the present 
contemporary  world 

K3 

CO2: Understand the basic concepts of Virtual reality K4 

CO3: Expose the concept of Virtual Reality Programming with toolkits K3 

CO4: Design of various modeling concepts K4 

CO5 Develop the Virtual Reality applications in different areas K5 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT I INTRODUCTION 10 

The three I‘s of virtual reality-commercial VR technology and the five classic components of a VR system - Input 

Devices :(Trackers, Navigation, and Gesture Interfaces): Three- dimensional position trackers, navigation and 

manipulation-interfaces and gesture interfaces-Output Devices: Graphics displays-sound displays & haptic feedback. 

UNIT II MODELING 9 

Geometric modeling - kinematics modeling- physical modeling - behavior modeling - model management. 

UNIT III HUMAN FACTORS 8 

Methodology and terminology-user performance studies-VR health and safety issues- Usability of virtual reality 

system- cyber sickness -side effects of exposures to virtual reality environment 

UNIT IV VR PROGRAMMING 10 

Introducing Java 3D-loading and manipulating external models-using a lathe to make shapes. 3D Sprites- animated 

3D sprites-particle systems. 

UNIT V APPLICATIONS 8 

Medical applications--robotics applications- Advanced Real time Tracking-other applications, games, movies, 

simulations, therapy 

 

TOTAL PERIODS: 45 

 
 

REFERENCE BOOKS: 

1. John Vince, Introduction to Virtual Reality‖, Springer-Verlag Ltd., 2004. 

2. 
William R.Sherman, Alan B.Craig :Understanding Virtual Reality – Interface,Application, Design‖, The 
Morgan Kaufmann Series, 2003. 
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232CSE012T EMBEDDED SOFTWARE DEVELOPMENT 

 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 
 

PREREQUISITES: 

Nil 

 

 

COURSE OBJECTIVES: 

1. To understand the architecture of embedded processor, microcontroller and peripheral devices. 

2. To interface memory and peripherals with embedded systems. 

3. To study the embedded network environment 

4. To understand challenges in Real time operating systems. 

5. To study, analyze and design applications on embedded systems 

 
 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: 
Understand different architectures of embedded processor,  microcontroller and 
peripheral devices. Interface memory and peripherals with embedded systems. 

K3 

CO2: Work with embedded network environment. K4 

CO3: Understand challenges in Real time operating systems. K3 

CO4: Evaluate real time characteristics of embedded software K4 

CO5 Design and analyze applications on embedded systems K5 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 
PO1

2 

CO1 3 3 2 1 2 1 - - 2 2 - 3 

CO2 3 3 3 1 2 1 - - 2 2 - 3 

CO3 3 3 3 3 2 1 - - 2 2 - 3 

CO4 3 3 3 2 2 1 - - 2 2 - 3 

CO5 3 3 3 2 2 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

UNIT I EMBEDDED PROCESSORS 10 

Embedded Computers - Characteristics of Embedded Computing Applications - Challenges in Embedded Computing 

System Design - Embedded System Design Process- Formalism for System Design - Structural Description - 

Behavioural Description ARM Processor - Intel ATOM Processor 

UNIT II EMBEDDED COMPUTING PLATFORM 9 

CPU Bus Configuration - Memory Devices and Interfacing - Input/Output Devices and Interfacing - System Design - 

Development and Debugging – Emulator – Simulator - JTAG Design Example – Alarm Clock - Analysis and 

Optimization of Performance - Power and Program Size. 

UNIT III EMBEDDED NETWORK ENIVIRONMENT 8 

Distributed Embedded Architecture - Hardware And Software Architectures - Networks for Embedded Systems - I2C 

- CAN Bus - SHARC Link Supports – Ethernet – Myrinet – Internet - Network-based Design - Communication Analysis 

- System Performance Analysis - Hardware Platform Design - Allocation and Scheduling - Design Example - Elevator 

Controller. 

UNIT IV REAL-TIME CHARACTERISTICS 10 

Clock Driven Approach - Weighted Round Robin Approach - Priority Driven Approach - Dynamic versus Static 

Systems - Effective Release Times and Deadlines - Optimality of the Earliest Deadline First (EDF) Algorithm - 

Challenges in Validating Timing Constraints in Priority Driven Systems - Off-Line versus On- Line Scheduling. 

UNIT V SYSTEM DESIGN TECHNIQUES 8 

Design Methodologies - Requirement Analysis – Specification - System Analysis and Architecture Design - Quality 

Assurance - Design Examples - Telephone PBX - Ink jet printer - Personal Digital Assistants - Set- Top Boxes. 

 

TOTAL PERIODS: 45 

 

 

 

 

REFERENCE BOOKS: 

1. 
Adrian McEwen, Hakim Cassimally, "Designing the Internet of Things" , WileyPublication, 

First edition, 2013  

2. 
Andrew N Sloss, D. Symes, C. Wright, “Arm system developersguide”, Morgan Kauffman / 

Elsevier, 2006. 

 

 

http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Adrian%2BMcEwen
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COURSE DESIGNERS 

1. Dr A Abirami AP CSE 

2. Ms Bhuvaneshwari S AP CSE 
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232CSE013T 

SOFTWARE TESTING AND QUALITYASSURANCE Periods per week  
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 
SCHEME OF EXAMINATION 

Duration of End 
Semester 
Examination in 
Hours 

Marks Minimum marks for Pass 

Continuous assessment 
Examination 

End Semester 
Examination 

 
Maximum marks 

End Semester 
Examination 

 
Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

NIL 

 
COURSE OBJECTIVES: 

1. To understand the basics of testing, test planning &design and test team organization 

2. To study the various types of test in the life cycle of the software product. 

3. To build design concepts for system testing and execution 

4. To learn the software quality assurance ,metrics, defect prevention techniques 

5. To learn the techniques for quality assurance and applying for applications. 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom‟s level 

 
CO1: Perform functional and nonfunctional tests in the life cycle of the software product. 

K3 

CO2: 
Understand system testing and test execution process. 

K3 

CO3: 
Identify defect prevention techniques and software quality assurance metrics. 

K2 

CO4: 
Apply various system testing strategies 

K3 

CO5: 
Apply techniques of quality assurance for typical applications. 

K3 

 

 

MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 
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CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 

 UNIT TITLE PERIODS 

 I SOFTWARE TESTING - CONCEPTS, ISSUES, AND TECHNIQUES 9 

 Quality Revolution, Verification and Validation, Failure, Error, Fault, and Defect, Objectives of Testing, Testing Activities, 

Test Case Selection White-Box and Black ,test Planning and design, Test Tools and Automation, . Power of Test. Test 

Team Organization and Management-Test Groups, Software Quality Assurance Group, System Test Team Hierarchy, 

Team Building. 

 

 UNIT TITLE PERIODS 

 II SYSTEM TESTING 9 

 System Testing - System Integration Techniques-Incremental, Top Down Bottom Up Sandwich and Big Bang, Software 

and Hardware Integration, Hardware Design Verification Tests, Hardware and Software Compatibility Matrix Test Plan 

for System Integration. Built- in Testing. functional testing - Testing a Function in Context. Boundary Value Analysis, 

Decision Tables. acceptance testing - Selection of Acceptance Criteria, Acceptance Test Plan, Test Execution Test. 

software reliability - Fault and Failure, Factors Influencing Software, Reliability Models 

 

 UNIT TITLE PERIODS 

 III 
SYSTEM TEST CATEGORIES 

9 

 System test categories Taxonomy of System Tests, Interface Tests Functionality Tests. GUI Tests, Security Tests 

Feature Tests, Robustness Tests, Boundary Value Tests Power Cycling Tests Interoperability Tests, Scalability Tests, 

Stress Tests, Load and Stability Tests, Reliability Tests, Regression Tests, Regulatory Tests. Test Generation from 

FSM models- State-Oriented Model. Finite- State Machine Transition Tour Method, Testing with State Verification. Test 

Architectures-Local, distributed, Coordinated, Remote. system test design- Test Design Factors Requirement 

Identification, modeling a Test Design Process Test Design Preparedness, Metrics, Test Case Design Effectiveness. 

system test execution- Modeling Defects, Metrics for Monitoring Test Execution .Defect Reports, Defect Causal 

Analysis, Beta testing, measuring Test Effectiveness. 

 UNIT TITLE PERIODS 

 IV 
SOFTWARE QUALITY 

9 

 Software quality - People‘s Quality Expectations, Frameworks and ISO-9126, McCall‘s Quality Factors and Criteria – 

Relationship. Quality Metrics. Quality Characteristics ISO 9000:2000 Software Quality Standard. Maturity models- Test 

Process Improvement ,Testing Maturity Model.  

 UNIT TITLE PERIODS 

 V 
SOFTWARE QUALITY ASSURANCE 

9 

 Quality Assurance - Root Cause Analysis, modeling, technologies, standards and methodologies for defect prevention. 

Fault Tolerance and Failure Containment - Safety Assurance and Damage Control, Hazard analysis using fault-trees 

and event- trees. Comparing Quality Assurance Techniques and Activities. QA Monitoring and Measurement, Risk 

Identification for Quantifiable Quality Improvement. Case Study: FSM-Based Testing of Web-Based Applications. 
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TOTAL PERIODS: 45 

 

 

TEXT BOOKS: 

1. Software Testing And Quality Assurance-Theory and Practice, Kshirasagar NakPriyadarshi Tripathy, John 

Wiley & Sons Inc,2008 

2. Software Quality Engineering: Testing, Quality Assurance, and Quantifiable Improvement, Jeff Tian, John 

Wiley & Sons, Inc., Hoboken, New Jersey. 2005. 

REFERENCE BOOKS: 

1. Software Quality Assurance - From Theory to Implementation, DanielGalin, Pearson Education Ltd UK, 2004 

2. Software Quality Assurance, Milind Limaye, TMH ,New Delhi, 2011 

 

COURSE DESIGNERS 

1. Dr Padmavathi B AP CSE 

2. Ms Fathima Vincy AP CSE 
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232CSE014T 
PARALLEL PROGRAMMING PARADIGMS  

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To familiarize the issues in parallel computing. 

2. To describe distributed memory programming using MPI 

3. To understand shared memory paradigm with Pthreads and with OpenMP. 

4. To learn the GPU based parallel programming using OpenCL. 

 

Upon completion of this course, student will be able to: 

CO1
: 

Identify issues in parallel programming. 

CO2
: 

Develop distributed memory programs using MPI framework. 

CO3
: 

Design and develop shared memory parallel programs using Pthreads andusing OpenMP. 

CO4
: 

Implement Graphical Processing OpenCL programs 

CO5
: 

Implement CUDA  programs 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT I FOUNDATIONS OF PARALLEL PROGRAMMING 9 

Motivation for parallel programming – Need-Concurrency in computing – Basics of processes, multitasking and 

threads – cache – cache mappings – caches and programs – virtual memory– Instruction level parallelism – hardware 

multi-threading – Parallel Hardware-SIMD – MIMD – Interconnection networks – cache coherence – Issues in shared 

memory model and distributed memory model –Parallel Software- Caveats- coordinating processes/ threads- hybrid 

model – shared memory model and distributed memory model - I/O – performance of parallel programs-– parallel 

program design. 

UNIT II DISTRIBUTED MEMORY PROGRAMMING WITH MPI 9 

Basic MPI programming – MPI_Init and MPI_Finalize – MPI communicators – SPMD- programs– MPI_Send and 

MPI_Recv – message matching – MPI- I/O – parallel I/O – collective communication – Tree-structured 

communication -MPI_Reduce – MPI_Allreduce, broadcast, scatter, gather, allgather – MPI derived types – dynamic 

process management – performance evaluation of MPI programs- A Parallel SortingAlgorithm 

UNIT III SHARED MEMORY PARADIGM WITH PTHREADS 9 

Basics of threads, Pthreads – thread synchronization – critical sections – busy waiting – mutex – semaphores – 

barriers and condition variables – read write locks with examples - Caches, cache coherence and false sharing – 

Thread safety-Pthreads case study. 

UNIT IV SHARED MEMORY PARADIGM: OPENMP 9 

Basics OpenMP – Trapezoidal Rule-scope of variables – reduction clause – parallel for directive – loops in OpenMP 

– scheduling loops –Producer Consumer problem – cache issues – threads safety in OpenMP – Two- body solvers- 

Tree Search 

UNIT V  GRAPHICAL PROCESSING PARADIGMS: OPENCL AND INTRODUCTION TO CUDA 9 

Introduction to OpenCL – Example-OpenCL Platforms- Devices-Contexts - OpenCL programming – Built-In 

Functions-Programs Object and Kernel Object – Memory Objects - Buffers and Images – Event model – Command-

Queue - Event Object - casestudy. Introduction to CUDA programming. 

 

TOTAL PERIODS: 45 

 

 

 

 

TEXT BOOKS: 

1. 
A. Munshi, B. Gaster, T. G. Mattson, J. Fung, and D. Ginsburg, “OpenCL programming guide”, Addison 
Wesley, 2011 

 
 
 
 

REFERENCE BOOKS: 

1. M. J. Quinn, “Parallel programming in C with MPI and OpenMP”, TataMcGraw Hill, 2003. 

2. Peter S. Pacheco, “An introduction to parallel programming”, MorganKaufmann, 2011. 

3. 
W. Gropp, E. Lusk, and A. Skjellum, “Using MPI: Portable parallel programming with the message passing 
interface”, Second Edition, MITPress, 2399 
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4. Rob Farber, “CUDA application design and development”, Morgan Haufmann,2011. 

  

 

COURSE DESIGNERS 

1. Dr Vishnu Priya AP CSE 

2. Dr Padmavathi  AP CSE 
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232CSE015T 
SPEECH PROCESSING AND SYNTHESIS 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To understand the mathematical foundations needed for speech processing 

2. To understand the basic concepts and algorithms of speechprocessing and synthesis 

3. To familiarize the students with the various speech signal representation,coding and recognition techniques 

4. 
To appreciate the use of speech processing in current technologies and toexpose the students to real– world 
applications of speech processing 

 

COURSE OUTCOMES Bloom’s level 

CO1: 
Identify the various temporal, spectral and cepstral features required foridentifying 
speech units – phoneme, syllable and word 

K3 

CO2: 
Determine and apply Mel-frequency cepstral coefficients for processing alltypes of 
signals 

K5 

CO3: Justify the use of formant and concatenative approaches to speech synthesis K3 

CO4: 
Identify the apt approach of speech synthesis depending on the languageto be 
processed 

K5 

CO5: Determine the various encoding techniques for representing speech. K5 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT I FUNDAMENTALS OF SPEECH PROCESSING 9 

Introduction – Spoken Language Structure – Phonetics and Phonology – Syllables and Words – Syntax and 

Semantics – Probability, Statistics and Information Theory – Probability Theory – Estimation Theory – Significance 

Testing – Information Theory. 

 

UNIT II SPEECH SIGNAL REPRESENTATIONS AND CODING 9 

Overview of Digital Signal Processing – Speech Signal Representations – Short time Fourier Analysis – Acoustic 

Model of Speech Production – Linear Predictive Coding – Cepstral Processing – Formant Frequencies – The Role 

of Pitch – Speech Coding – LPC Coder. 

UNIT III SPEECH RECOGNITION 9 

Hidden Markov Models – Definition – Continuous and Discontinuous HMMs – Practical Issues – Limitations. Acoustic 

Modeling – Variability in the Speech Signal – Extracting Features – Phonetic Modeling – Adaptive Techniques – 

Confidence Measures – Other Techniques. 

UNIT IV TEXT ANALYSIS 9 

Lexicon – Document Structure Detection – Text Normalization – Linguistic Analysis – Homograph Disambiguation – 

Morphological Analysis – Letter-to-sound Conversion – Prosody – Generation schematic – Speaking Style – 

Symbolic Prosody – Duration Assignment – Pitch Generation 

UNIT V SPEECH SYNTHESIS 9 

Attributes – Formant Speech Synthesis – Concatenative Speech Synthesis – Prosodic Modification of Speech – 

Source-filter Models for Prosody Modification – Evaluation of TTS Systems. 

 

TOTAL PERIODS: 45 

 

 

 

TEXT BOOKS: 

1. Joseph Mariani, ―Language and Speech Processing, Wiley, 2009. 

 
 

REFERENCE BOOKS: 

1. 
Lawrence Rabiner and Biing-Hwang Juang, ―Fundamentals of SpeechRecognition, Prentice Hall Signal 
Processing Series, 2393. 

2. 
Sadaoki Furui, ―Digital Speech Processing: Synthesis, and Recognition,Second Edition, (Signal 
Processing and Communications), Marcel Dekker, 2000. 

3. Thomas F.Quatieri, ―Discrete-Time Speech Signal Processing‖, PearsonEducation, 2002. 

4. 
Xuedong Huang, Alex Acero, Hsiao-Wuen Hon, ―Spoken Language Processing – A guide to Theory, 
Algorithm and System Development‖,Prentice Hall PTR, 2001. 

 
 

COURSE DESIGNERS 

1. Dr Vishnu Priya AP CSE 

2. Dr Padmavathi  AP CSE 
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232CSE016T 
SEMANTIC WEB AND SOCIAL NETWORKS 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 
 

PREREQUISITES: 

Nil 

 

 

COURSE OBJECTIVES: 

1. 
To understand the concept structure of the Semantic Web technology and how this technology revolutionizes 
the World Wide Web and its uses. 

2 
To understand the concepts of metadata, semantics of knowledge and resource, ontology, and their 
descriptions in XML-based syntax and web ontology language (OWL). 

3 Able to describe the logic semantics and inference with OWL 

4 To understand the importance of social media and networks 

5 To create real-life case studies using social media data 

 
 

COURSE OUTCOMES Bloom’s level 

CO1: 
Apply the concept structure of the Semantic Web technology and how this 
technology revolutionizes the World Wide Web and its uses. 

K3 

CO2: 
Apply the concepts of metadata, semantics of knowledge and resource, ontology, 
and their descriptions in XML-based syntax and web ontology language (OWL). 

K5 

CO3: Describe logic semantics and inference with OWL K5 

CO4: Apply the importance of social media and networks K3 

CO5: Create real-life case studies using social media data K6 

 

 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 
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CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

UNIT I INTRODUCTION TO SEMANTIC WEB 9 

Web, Web 2.0, Syntactic Web, Web 3.0 and Semantic Web; why Semantic Web; Impact of Semantic Web; Myths 

about Semantic Web; Semantic Modeling. Overview of Web and XML technologies. 

UNIT II RESOURCE DESCRIPTION FRAMEWORK (RDF) 9 

Introduction to Knowledge Representation (KR) formalisms; meta-data and KR for the Web; the Layer Cake; Attribute 

Languages, Description Logic and Inference; RDF statements, triples and graphs; RDF/XML; RDF stores and 

databases; RDF parsers; inference in RDF. 

UNIT III ONTOLOGIES 9 

Introduction to Classification Theory; Vocabulary, Thesauri, Taxonomy and Ontology; types of ontologies; ontology 

exemplars; introduction to ontological engineering. 

UNIT IV SOCIAL MEDIA 9 

Descriptions and Definitions-social media networks-introduction, rise of social media for consumer applications, 

applying social media to national priorities Social Media Marketing - Theory and Practice, Social Media Marketing 

(including Viral Marketing), Mobile Marketing, Web Analytics, Social Media Analytics 

UNIT V EVALUATION 9 

Community evaluation- measuring a clustering result, normalized mutual information, evaluation using semantics, 

Mining Social Network Data, Network Topology Discovery, Link Prediction- definition of link prediction problem, 

challenges, methods for link prediction-shortest path, neighborhood based preferential attachment,ensemble of all 

paths, hitting and commute times, rooted page rank 

 

TOTAL PERIODS: 45 

 

 

 

 

TEXT BOOKS: 

1. 
Thinking on the Web – Berners Lee, Godel and Turing, Wiley interscience,2008. 
Social Networks and the Semantic Web, Peter Mika, Springer, 2007. 
 

 
 

REFERENCE BOOKS: 

1. 
Semantic Web Technologies, Trends and Research in Ontology Based . Systems,J.Davies, Audi Studer, 
Paul Warren, John Wiley & Sons 

2. 
Analyzing Social Media Networks with NodeXL: Insights from a Connected World,Morgan Kaufmann, 2011. 
 

3. 
Avinash Kaushik., Web Analytics 2.0: The Art of Online Accounta-bility, Sybex,2009 
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232CSE017T 
CYBER FORENSICS 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To learn computer forensics 

2. To become familiar with forensics tools 

3. To learn to analyze and validate forensics data 

 

COURSE OUTCOME:  Bloom’s level 

CO1: Apply the basics of computer forensics K3 

CO2: Apply a number of different computer forensic tools to a given scenario K3 

CO3: Analyze and validate forensics data K5 

CO4: Explore the vulnerabilities in a given network infrastructure K5 

CO5: Implement real-world hacking techniques to test system security K3 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT TITLE PERIODS 

I INTRODUCTION TO COMPUTER FORENSICS 9 

Introduction to Traditional Computer Crime, Traditional problems associated with Computer Crime. Introduction to 

Identity Theft & Identity Fraud. Types of CF techniques - Incident and incident response methodology - Forensic 

duplication and investigation. Preparation for IR: Creating response tool kit and IR team. - Forensics Technology 

and Systems - Understanding Computer Investigation – Data Acquisition. 

UNIT TITLE PERIODS 

II EVIDENCE COLLECTION AND FORENSICS TOOLS 9 

Processing Crime and Incident Scenes – Working with Windows and DOS Systems. Current Computer Forensics 

Tools: Software/ Hardware Tools. 

UNIT TITLE PERIODS 

III ANALYSIS AND VALIDATION  9 

Validating Forensics Data – Data Hiding Techniques – Performing Remote Acquisition – Network Forensics – Email 

Investigations – Cell Phone and Mobile Devices Forensics 

UNIT TITLE PERIODS 

IV ETHICAL HACKING 9 

Introduction to Ethical Hacking - Footprinting and Reconnaissance - Scanning Networks - Enumeration - System 

Hacking - Malware Threats - Sniffing 

UNIT TITLE PERIODS 

V ETHICAL HACKING IN WEB 9 

Social Engineering - Denial of Service - Session Hijacking - Hacking Web servers - Hacking Web Applications – 

SQL Injection - Hacking Wireless Networks - Hacking Mobile Platforms. 

TOTAL PERIODS: 45 

 

 

COURSE DESIGNERS 

1. Dr S Ahamed Ali AP CSE 

2. Mr Kingsley AP CSE 

 
 

  REFERENCE BOOKS: 

1. John R.Vacca, ―Computer Forensics‖, Cengage Learning, 2005 

2. 
MarjieT.Britz, ―Computer Forensics and Cyber Crime‖: An 
Introduction‖, 3rd Edition, Prentice Hall, 2013. 

3. 
AnkitFadia ― Ethical Hacking‖ Second Edition, Macmillan India Ltd, 
2006  
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232CSE018T 
INFORMATION STORAGE MANAGEMENT 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To understand the storage architecture and available technologies. 

2. To learn to establish & manage datacenter. 

3. To learn security aspects of storage & data center. 

 

COURSE OUTCOME: Bloom’s level 

CO1: Differentiate between various types of storage systems and their use cases. K3 

CO2: Analyze SAN and NAS solutions in terms of performance and scalability. K5 

CO3: Compare traditional and cloud-based backup and recovery solutions. K3 

CO4: 
Evaluate cloud storage options and apply appropriate strategies for data storage in 
cloud environments. 

K5 

CO5: Analyze potential security risks in storage systems and implement protective measures K5 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 

PO

1

2 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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 UNIT TITLE PERIODS 

 I STORAGE TECHNOLOGY 9 

 Overview of Information Storage -  Data Creation and the Value of Information -  Key Storage System Components-  

Types of Storage Systems: DAS, NAS, SAN-  Data Access and Retrieval Mechanisms 

 UNIT TITLE PERIODS 

 II STORAGE NETWORKING TECHNOLOGIES 9 

  Introduction to SAN, NAS, and Unified Storage-  Fibre Channel SAN: Architecture, Topologies, and Protocols-  iSCSI 

and FCoE (Fibre Channel over Ethernet-  Storage Area Network (SAN) Design and Best Practices-  Comparison of SAN 

and NAS Solutions 

 UNIT TITLE PERIODS 

 III DATA PROTECTION AND BACKUP SOLUTIONS 9 

 Importance of Data Backup and Recovery-  Backup Methods: Full, Incremental, and Differential-  Disaster Recovery and 

Business Continuity-  Data Replication: Local and Remote-  Cloud Backup and Recovery Solutions 

 UNIT TITLE PERIODS 

 IV STORAGE VIRTUALIZATION AND CLOUD STORAGE 9 

  Concepts of Storage Virtualization-  Virtual Storage Area Networks (VSAN)-  Introduction to Cloud Storage: Public, 

Private, and Hybrid Clouds-  Object Storage vs. File Storage vs. Block Storage in Cloud Environments-  Cloud Data 

Management and Optimization 

 UNIT TITLE PERIODS 

 V STORAGE SECURITY AND COMPLIANCE 9 

 Security Risks in Storage Systems-  Data Encryption and Access Control Mechanisms- Legal and Regulatory 

Compliance for Data Storage (e.g., GDPR, HIPAA)-  Storage Auditing and Data Privacy 

 Best Practices for Securing Enterprise Storage Infrastructure 

TOTAL PERIODS: 45 

 

 

COURSE DESIGNERS 

1. Ms D Kavitha  AP CSE 

2. Ms Shyamala Gowri AP CSE 

 

 

 

 

  

REFERENCE BOOKS: 

1. 
EMC Corporation, "Information Storage and Management: Storing,Managing, and Protecting Digital 
Information", Wiley, India, 2010  

2. Marc Farley, ―Building Storage Networks‖, Tata McGraw Hill ,Osborne, 2001. 

3. Robert Spalding, ―Storage Networks: The Complete Reference―, TataMcGraw Hill , Osborne, 2003 
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232CSE023T 
BIO INFORMATICS 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination in 
Hours 

Marks Minimum marks for Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum 
marks 

End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To get exposed to the fundamentals of bioinformatics. 

2. To learn bio-informatics algorithm and phylogenetic concept. 

3. To understand open problems and issues in replication and molecular clocks. 

4. To learn assemble genomes and corresponding theorem. 

5. To study and exposed to the domain of human genomics. 

 
 

 

 

 

 

 

 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom’s level 

CO1: Deploy the genomics technologies in Bioinformatics. K6 

CO2: Able to distinct efficient algorithm and issues. K3 

CO3: 
Deploy the replication and molecular clocks in bioinformatics. K6 

CO4: 
Work on assemble genomes and sequences. K6 

CO5: 
Use the Microarray technologies for genome expression. K3 
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MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1– Low     :  ‘-‘   - No correlation 

 

UNIT TITLE PERIODS 

I INTRODUCTION AND FUNDAMENTALS 9 

Fundamentals of genes, genomics, molecular evolution – genomic technologies – beginning of bioinformatics - 

genetic data –sequence data formats – secondary database – examples – data retrieval systems – genome browsers. 

UNIT TITLE PERIODS 

II BIOINFORMATICS ALGORITHM AND ANALYSIS 9 

Sequence alignment and similarity searching in genomic databases: BLAST and FASTA – additional bioinformatics 

analysis involving nucleic acid sequences- additional bioinformatics analysis involving protein sequences – 

Phylogenetic Analysis. 

UNIT TITLE PERIODS 

III DNA REPLICATION AND MOLECULAR CLOCKS 9 

Beginning of DNA replication – open problems – multiple replication and finding replication – computing probabilities 

of patterns in a string-the frequency array- converting patterns-solving problems- finding frequents words-Big-O 

notation –case study-The Tower of Hanoi problem. 

UNIT TITLE PERIODS 

IV ASSEMBLE GENOMES AND SEQUENCES 9 

Methods of assemble genomes – string reconstruction – De Bruijn graph – Euler‘s theorem – assembling genomes 

–DNA sequencing technologies – sequence antibiotics – Brute Force Algorithm – Branch and Bound algorithm – 

open problems –comparing biological sequences- Case Study –Manhattan tourist Problem. 

UNIT TITLE PERIODS 

V HUMAN GENOME 9 

Human and mouse genomes-random breakage model of chromosome evolution –sorting by reversals – greedy 

heuristic approach – break points- rearrangements intumor and break point genomes-break point graps- synteny 

block construction -open problems and technologies. 

 

TOTAL PERIODS: 45 
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COURSE DESIGNERS 

1. Ms D Kavitha  AP CSE 

2. Ms Shyamala Gowri AP CSE 
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REFERENCE BOOKS: 

1. 
Ion Mandoiu and Alexander Zelikovsky , “Computational Methods for NextGeneration Sequencing Data 
Analysis ― Wiley series 2016 

2. 
Philip Compeau and  Pavel pevzner, ― Bioinformatics Algorithms: An 
Active Learning Approach‖ Second edition volume I , Cousera, 2015. 

http://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Ion%2BMandoiu&search-alias=stripbooks
http://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Alexander%2BZelikovsky&search-alias=stripbooks
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232CSE020T QUANTUM COMPUTING  
 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 - - - 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. The prehistory of quantum computing,  

2. The specific properties of quantum computing in comparison with randomized computing, 

3. The basic experiments and principles of quantum physics, 

4. The basics of Hilbert space theory,  

5. The elements of classical reversible computing.  

 

COURSE OUTCOME: Bloom’s level 

CO1: 
Understand the fundamental concepts of quantum computation, quantum bits, and 
quantum algorithms..  

K4 

CO2: 
Analyze different quantum computer architectures, including optical and ion trap 
systems..  

K5 

CO3: 
Apply quantum operations and noise models to real-world quantum information 
scenarios. 

K3 

CO4: 
Develop and evaluate quantum error correction codes and fault-tolerant quantum 
computation techniques 

K5 

CO5: 
Implement and optimize quantum algorithms for search, counting, and solving NP-
complete problems. 

K3 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT I FUNDAMENTAL CONCEPTS 9 

Global Perspectives, Quantum Bits, Quantum Computation, Quantum Algorithms, Quantum Information, Postulates 

of Quantum Mechanisms. Quantum Computation: Quantum Circuits – Quantum algorithms, Single Orbit operations, 

Control Operations, Measurement, Universal Quantum Gates, Simulation of Quantum Systems, Quantum Fourier 

transform, Phase estimation, Applications, Quantum search algorithms – Quantum counting – Speeding up the 

solution of NP – complete problems – Quantum Search for an unstructured database 

UNIT II QUANTUM COMPUTERS 9 

Guiding Principles, Conditions for Quantum Computation, Harmonic Oscillator Quantum Computer, Optical Photon 

Quantum Computer – Optical cavity Quantum electrodynamics, Ion traps, Nuclear Magnetic resonance. 

UNIT III QUANTUM INFORMATION 9 

Quantum noise and Quantum Operations – Classical Noise and Markov Processes, Quantum Operations, Examples 

of Quantum noise and Quantum Operations – Applications of Quantum operations, Limitations of the Quantum 

operations formalism, Distance Measures for Quantum information.  

UNIT IV QUANTUM ERROR CORRECTION 9 

Introduction, Short code, Theory of Quantum Error –Correction, Constructing Quantum Codes, Stabilizer codes, Fault 

– Tolerant Quantum Computation, Entropy and information – Shannon Entropy, Basic properties of Entropy, Von 

Neumann, Strong Sub Additivity, Data Compression, Entanglement as a physical resource. 

UNIT V QUANTUM COMPUTING ALGORITHMS 9 

Quantum search algorithms – Quantum counting – Speeding up the solution of NP – complete problems – Quantum 

Search for an unstructured database. 

 

TOTAL PERIODS: 45 

 

 

TEXT BOOKS: 

1. 
C. T.Bhunia ,“Introduction To Quantum Computing” , Publisher New AgeInternational Pvt Ltd Publishers, 
ISBN 9788122430752 

2. 
Micheal A. Nielsen. & Issac L. Chiang, “Quantum Computation and QuantumInformation”, Cambridge 
University Press, Fint South Asian edition, 2002 

3. David McMahon, “Quantum Computing Explained”, Wiley. 

4. 
Eleanor G. Rieffel , Wolfgang H. Polak, “Quantum Computing: A GentleIntroduction (Scientific and 
Engineering Computation)”, The MIT Press. 

 
 

REFERENCE BOOKS: 

1. Susan Shannon, “Trends in Quantum Computing Research”, Nova Publishers,2006 

2. Julian Brown, “Quest for the Quantum Computer”, Simon & Schuste. 

3. Marco Lanzagorta, Jeffrey Uhlmann, “Quantum Computer Scienc”, Morgan &Claypool Publishers,2009 

4. Phillip Kaye , Raymond Laflamme , Michele Mosca , “An Introduction to QuantumComputing”, Oxford. 

5. Sahni, “Quantum Computing”, Tata McGraw-Hill Education, 2007 
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232CSE021T NATURAL LANGUAGE PROCESSING  

 

Periods per week 
Credits 

L T P R 

Regulation - 
R23 

3 - - - 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To learn the fundamentals of natural language processing 

2. To understand the use of CFG and PCFG in NLP 

3. To understand the role of semantics of sentences and pragmatics  

4. The basics of Hilbert space theory,  

5. To apply the NLP techniques to IR applications 

 

COURSE OUTCOME: Bloom’s level 

CO1: Tag a given text with basic Language features  K3 

CO2: Design an innovative application using NLP components  K6 

CO3: To implement a rule based system to tackle morphology/syntax of a language K3 

CO4: To design a tag set to be used for statistical processing for real-time applications  K5 

CO5: 
To compare and contrast the use of different statistical approaches for different types of 
NLP applications.  

K3 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT I INTRODUCTION 9 

Origins and challenges of NLP – Language Modeling: Grammar-based LM, Statistical LM Regular  

Expressions, Finite-State Automata – English Morphology, Transducers for lexicon and rules, Tokenization, 

Detecting and Correcting Spelling Errors, Minimum Edit Distance  

UNIT II - WORD LEVEL ANALYSIS 9 

Unsmoothed N-grams, Evaluating N-grams, Smoothing, Interpolation and Backoff – Word Classes, Part- of-Speech 

Tagging, Rule-based, Stochastic and Transformation-based tagging, Issues in PoS tagging – Hidden Markov and 

Maximum Entropy models.  

UNIT III - SYNTACTIC ANALYSIS 9 

Context-Free Grammars, Grammar rules for English, Treebanks, Normal Forms for grammar – Dependency 

Grammar – Syntactic Parsing, Ambiguity, Dynamic Programming parsing – Shallow parsing – Probabilistic CFG, 

Probabilistic CYK, Probabilistic Lexicalized CFGs Feature structures, Unification of feature structures.  

UNIT IV SEMANTICS AND PRAGMATICS 10 

Requirements for representation, First-Order Logic, Description Logics – Syntax- Driven Semantic analysis, Semantic 

attachments – Word Senses, Relations between Senses, Thematic Roles, selectional restrictions – Word Sense 

Disambiguation, WSD using Supervised, Dictionary & Thesaurus, Bootstrapping methods – Word Similarity using 

Thesaurus and Distributional methods 

UNIT V DISCOURSE ANALYSIS AND LEXICAL RESOURCES 8 

Discourse segmentation, Coherence – Reference Phenomena, Anaphora Resolution using Hobbs and Centering 

Algorithm – Coreference Resolution – Resources: Porter Stemmer, Lemmatizer, Penn Treebank, Brill's Tagger, 

WordNet, PropBank, FrameNet, Brown Corpus, British National Corpus (BNC).  

 

TOTAL PERIODS: 45 

 

TEXT BOOKS: 

1. 
Daniel Jurafsky, James H. Martin―Speech and Language Processing: An Introduction to Natural Language 
Processing, Computational Linguistics andSpeech, Pearson Publication, 2014.  

2. 
Steven Bird, Ewan Klein and Edward Loper, ―Natural LanguageProcessing with Python‖, First Edition, 
O‗Reilly Media, 2009.  

 

REFERENCE BOOKS: 

1. Breck Baldwin, ―Language Processing with Java and LingPipe Cookbook,Atlantic Publisher, 2015.  

2. Richard M Reese, ―Natural Language Processing with Java‖, O‗Reilly Media,2015.  

3. 
Nitin Indurkhya and Fred J. Damerau, ―Handbook of Natural LanguageProcessing, Second Edition, 
Chapman and Hall/CRC Press, 2010 

4. 
Tanveer Siddiqui, U.S. Tiwary, ―Natural Language Processing and InformationRetrieval, Oxford University 
Press, 2008 
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232CSE022T REAL TIME SYSTEMS  

 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 - - - 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. To learn real time operating system concepts, the associated issues &Techniques.  

2. To understand design and synchronization problems in Real Time System.  

3. To explore the concepts of real time databases.  

4. The basics of Hilbert space theory,  

5. To understand the evaluation techniques, present in Real Time System.  

 

COURSE OUTCOME: Bloom’s level 

CO1: Apply principles of real time system design techniques to develop real time applications K3 

CO2: Make use of database in real time applications.  K3 

CO3: Make use of architectures and behavior of real time operating systems K3 

CO4: Apply real world databases for applications K3 

CO5 Apply evaluation techniques in application K3 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 
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UNIT I REAL TIME SYSTEM AND SCHEDULING 9 

Introduction– Structure of a Real Time System –Task classes – Performance Measures for Real Time Systems – 

Estimating Program Run Times – Issues in Real Time Computing – Task Assignment and Scheduling – Classical 

uniprocessor scheduling algorithms –Fault Tolerant Scheduling. 

UNIT II SOFTWARE REQUIREMENTS ENGINEERING 9 

Requirements engineering process – types of requirements – requirements specification for real time systems – 

Formal methods in software specification – structured Analysis and Design – object oriented analysis and design and 

unified modelling language – organizing the requirements document – organizing and writing documents – 

requirements validation and revision 

UNIT III INTERTASK COMMUNICATION AND MEMORY MANAGEMENT 9 

Buffering data – Time relative Buffering- Ring Buffers – Mailboxes – Queues – Critical regions – Semaphores – other 

Synchronization mechanisms – deadlock – priority inversion – process stack management – run time ring buffer – 

maximum stack size – multiple stack arrangement – memory management in task control block - swapping – overlays 

– Block page management – replacement algorithms – memory locking – working sets – real time garbage collection 

– contiguous file systems. 

UNIT IV REAL TIME DATABASES 9 

Real time Databases – Basic Definition, Real time Vs General Purpose Databases, Main Memory Databases, 

Transaction priorities, Transaction Aborts, Concurrency control issues, Disk Scheduling Algorithms, Two– phase 

Approach to improve Predictability –  Maintaining Serialization Consistency – Databases for Hard Real Time Systems 

UNIT V EVALUATION TECHNIQUES AND CLOCK SYNCHRONIZATION 9 

Reliability Evaluation Techniques – Obtaining parameter values, Reliability models for Hardware Redundancy–

Software error models. Clock Synchronization–Clock, A Nonfault– Tolerant Synchronization Algorithm – Impact of 

faults – Fault Tolerant Synchronization in Hardware – Fault Tolerant Synchronization in software.  

 

TOTAL PERIODS: 45 

 

 

TEXT BOOKS: 

1. C.M. Krishna, Kang G. Shin, ―Real-Time Systems‖, McGraw-Hill InternationalEditions, 2397  

 
 

REFERENCE BOOKS: 

1. C.M. Krishna, Kang G. Shin, ―Real-Time Systems‖, McGraw-Hill InternationalEditions, 2397  

2. Philip.A.Laplante, ―Real Time System Design and Analysis‖, Prentice Hall ofI ndia, 3rd Edition, 2004  

3. Rajib Mall, ―Real-time systems: theory and practice‖, Pearson Education,2009  

4. R.J.A Buhur, D.L Bailey, ―An Introduction to Real-Time Systems‖, PrenticeHall International, 2399  

5. Stuart Bennett, ―Real Time Computer Control-An Introduction‖, Prentice Hall of India, 2398  

6. Allen Burns, Andy Wellings, ―Real Time Systems and Programming Lnguages”, Pearson Education, 2003.  
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232CSE023T MEDICAL IMAGE PROCESSING  

 

Periods per week 
Credits 

L T P R 

Regulation - R23 3 - - - 3 

 

SCHEME OF EXAMINATION 

Duration of 
End Semester 
Examination 
in Hours 

Marks 
Minimum marks for 
Pass 

Continuous 
assessment 
Examination 

End Semester 
Examination 

Maximum marks 
End Semester 
Examination 

Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

Nil 

 

COURSE OBJECTIVES: 

1. 
The course will provide the participants with an up-to-date background in current state-of-the- art in medical 
imaging and medical image analysis. 

2. 
The aim of the course is to show how to extract, model, and analyze information from medical data and 
applications in order to help diagnosis, treatment and monitoring of diseases through computer science. 

 

MAPPING OF COURSE OUTCOMES (CO)  WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

3 – High   :  2 - Medium   :   1 – Low     :  ‘-‘   - No correlation 

 

 

 

UNIT I INTRODUCTION 9 

Introduction to medical imaging technology, systems, and modalities. Brief history; importance; applications; trends; 

challenges. Medical Image Formation Principles: X- Ray physics; X-Ray generation, attenuation, scattering; dose 

Basic principles of CT; reconstruction methods; artifacts; CT hardware. 

UNIT II STORAGE AND PROCESSING 9 

Medical Image Storage, Archiving and Communication Systems and Formats Picture archiving and communication 

system (PACS); Formats: DICOM Radiology Information Systems (RIS) and Hospital Information Systems (HIS). 

Medical Image Processing, Enhancement, Filtering Basic image processing algorithms Thresholding; contrast 

enhancement; SNR characteristics; filtering; histogram modeling. 

UNIT III VISUALIZATION 9 

Medical Image visualization, Fundamentals of visualization, surface and volume of MR,spin physics;NMR 

Spectography,image principles and hardware,image artifacts.  
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UNIT IV SEGMENTATION AND CLASSIFICATION 9 

Medical Image Segmentation - Histogram-based methods; Region growing and watersheds; Markov Random Field 

models; active contours; model-based segmentation. Multi-scale segmentation; semi- automated methods; 

clustering-based methods; classification-based methods; atlas-guided approaches; multi-model segmentation. 

Medical Image Registration Intensity-based methods; cost functions; optimization techniques. 

UNIT V NUCLEAR IMAGING 9 

PET and SPECT Ultrasound Imaging methods; mathematical principles; resolution; noise effect; 3D imaging; positron 

emission tomography; single photon emission tomography; ultrasound imaging; applications. Medical Image Search 

and Retrieval Current technology in medical image search, content-based image retrieval, new trends: ontologies. 

Applications. Other Applications of Medical Imaging Validation, Image Guided Surgery, Image Guided Therapy, 

Computer Aided Diagnosis/Diagnostic Support Systems. 

 

TOTAL PERIODS: 45 

 

 

REFERENCE BOOKS: 

1. Paul Suetens, "Fundamentals of Medical Imaging", Second Edition, Cambridge University Press, 2009. 

2. 
J. Michael Fitzpatrick and Milan Sonka, "Handbook of Medical Imaging, Volume Medical Image 

Processing and Analysis", SPIE Publications, 2009. 

3. 
Kayvan Najarian and Robert Splinter, "Biomedical Signal and Image Processing",Second 

Edition, CRC Press, 2005. 

 

 

COURSE DESIGNERS 

1. Mr K P K Devan Asso Prof CSE 

2. Mr Shankar  AP CSE 
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232CSE024T 

 
 

FOUNDATION OF BLOCK CHAIN TECHNOLOGY 

Periods per week  
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 
SCHEME OF EXAMINATION 

Duration of End 
Semester 
Examination in 
Hours 

Marks Minimum marks for Pass 

Continuous assessment 
Examination 

End Semester 
Examination 

Maximum marks End Semester 
Examination 

 
Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

NIL 

 

COURSE OBJECTIVES: 

1. Familiarise the functional/operational aspects of crypto currency ECOSYSTEM 

2. Understand emerging abstract models for Block chain Technology 

3. Identify major research challenges and technical gaps existing between theory and practice in crypto currency 
domain. 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom‟s level 

 
CO1: Apply consensus mechanisms like Nakamoto Consensus and Byzantine Agreement in 

blockchain networks. 

K3 

CO2: Apply cryptographic techniques such as hashing, encryption, and digital signatures in 
blockchain systems. 

K3 

CO3: Analyze the key components of Bitcoin, including wallets, mining, and transaction 
verification. 

K4 

CO4: Develop smart contracts in Ethereum using Solidity and evaluate security vulnerabilities in 
smart contracts 

K5 

CO5: Explain zero-knowledge proofs and their applications in privacy-focused blockchain 
systems like Zcash. 

K3 
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MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

             

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 

 UNIT TITLE PERIODS 

 I INTRODUCTION 9 

 The consensus problem - Asynchronous Byzantine Agreement - AAP protocol and its analysis - Nakamoto Consensus 

on permission-less, nameless, peer-to-peer network - Abstract Models for BLOCKCHAIN - GARAY model - RLA Model 

- Proof of Work (PoW) as random oracle - formal treatment of consistency, liveness and fairness - Proof of Stake ( PoS) 

based Chains - Hybrid models ( PoW + PoS) 

 UNIT TITLE PERIODS 

 II CRYPTOGRAPHIC BASICS FOR BLOCKCHAIN 9 

 Cryptographic basics for cryptocurrency - a short overview of Hashing, signature schemes, encryption schemes and 

elliptic curve cryptography 

 UNIT TITLE PERIODS 

 III 
BITCOIN 

9 

  Bitcoin - Wallet - Blocks - Merkley Tree - hardness of mining - transaction verifiability - anonymity - forks - double 

spending - mathematical analysis of properties of Bitcoin 

 UNIT TITLE PERIODS 

 IV 
ETHEREUM 

9 

 Ethereum - Ethereum Virtual Machine (EVM) - Wallets for Ethereum - Solidity - Smart Contracts - some attacks on 

smart contract 

 UNIT TITLE PERIODS 

 V ZERO PROOF KNOWLEDGE 9 

 Zero Knowledge proofs and protocols in Blockchain - Succinct non interactive argument for Knowledge ( SNARK) - 

pairing on Elliptic curves - Zcash. 

 

TOTAL PERIODS: 45 
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TEXT BOOKS: 

1. Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller, and Steven Goldfeder. Bitcoin and 
cryptocurrency technologies: a comprehensive introduction. Princeton University Press, 2016. 

2. Work-Book on‟‟ Matrices and Calculus”, Chess Educational Publishers, prepared by Department of 
Mathematics 

REFERENCE BOOKS: 

1. Joseph Bonneau et al, SoK: Research perspectives and challenges for Bitcoin and cryptocurrency, IEEE 
Symposium on security and Privacy, 2015 ( article available for free download) { curtain raiser kind of generic 
article, written by seasoned expertsand pioneers} 
 

2. A.Garay et al, The bitcoin backbone protocol - analysis and applications EUROCRYPT 2015 LNCS VOl   9057, 
(VOLII), pp 281-310. (Also available at eprint.iacr.org/2016/1048), (serious beginning of discussions related to 
models for bitcoin formal protocols). 

3. R.Pass et al, Analysis of Blockchain protocol in Asynchronous networks, EUROCRYPT 2017, ( 
eprint.iacr.org/2016/454). A significant progress and consolidation of several principles) 
 

4. R.Pass et al, Fruitchain, a fair blockchain, PODC 2017 ( eprint.iacr.org/2016/916). 

 

 

COURSE DESIGNERS 

1. Dr S Ahamed Ali  AP CSE 

2. Dr Arockia Abins AP CSE 
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                          COGNITIVE COMPUTING 

Periods per week  
Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 
SCHEME OF EXAMINATION 

Duration of End 
Semester 
Examination in 
Hours 

Marks Minimum marks for Pass 

Continuous assessment 
Examination 

End Semester 
Examination 

Maximum marks End Semester 
Examination 

 
Total 

3 40 60 100 45 50 

 

PREREQUISITES: 

NIL 

 

 COURSE OBJECTIVES: 

 1.  Cognitive computing refers to systems that learn at scale, reason with purpose, and interact  with humans 

naturally. 

 2.  To learn the various recent methods in this field. 
 

COURSE OUTCOME:  Bloom‟s level 

 
CO1: Understand the foundational principles of cognitive systems and knowledge-based AI. 

K3 

CO2: Analyze different modes of computing, including Turing machines, hyper computing, and 
interactive computing. 

K5 

CO3: Explore cognitive functions like learning, reasoning, decision-making, and their 
computational applications 

K2 

CO4: Examine mental states like belief, desire, and intention (BDI) in machines, with applications 
in robotics and human-robot interaction. 

K3 

CO5: Utilize perception and cognitive tools for measuring and simulating human-like sensing and 
cognitive functions in machines. 

K3 

 

MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 

CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

             

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 
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UNIT TITLE PERIODS 

I INTRODUCTION 9 

Introduction to Cognitive Systems and computation, Knowledge based AI: Cognitive  systems, Different modes of 

Computing: Turning machine Lambda, Calculus, Hyper Computing, Super Computing, Pan Computing and Interactive 

Computing. 

UNIT TITLE PERIODS 

II FUNCTIONS 9 

Functioning: Learning, Memorising, Adaptation, Self Origination, Control, Thinking,Reasoning, Decision Making & 

Jugement 

UNIT TITLE PERIODS 

III 
MENTAL STATES 

9 

Belief Desire Intention (BDI) emotion and feeting. Computation of Cognitive Functioningin machines: Robotics, Human-

Robotics Interaction, Hepatic. 

UNIT TITLE PERIODS 

IV 
PERCEPTION AND SENSING 

9 

Perception and sensing: Hardware machines of vision and audition with reference tohuman and machine. 

UNIT TITLE PERIODS 

V 
COGNITIVE TOOLS 

9 

Cognitive function measurement tools and software. 

 

TOTAL PERIODS: 45 

 
TEXT BOOK: 

1. Advances in Cognitive Informatics and Cognitive Computing BY Wang,Yingxu, Zhang, Du, Kinsner, Witold 
springer. 

 

 

COURSE DESIGNERS 

1. Ms Maheswari AP CSE 

2. Ms Indumathi AP CSE 
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232CSE026T 
 

FORMAL MODELS OF SOFTWARE SYSTEMS  
Periods per week  

Credits 

L T P R 

Regulation - R23 3 0 0 0 3 

 
SCHEME OF EXAMINATION 

Duration of End 
Semester 
Examination in 
Hours 

Marks Minimum marks for Pass 

Continuous assessment 
Examination 

End Semester 
Examination 

Maximum marks End Semester 
Examination 

 
Total 

3 40 60 100 45 50 

 
 

PREREQUISITES:NIL 

  

COURSE OBJECTIVES: 

1. To understand the goals, complexity of software systems, the role ofSpecification activities and qualities to 
control complexity. 

2. To understand the fundamentals of abstraction and formal systems 

3. To learn fundamentals of logic reasoning- Propositional Logic, temporall ogic and apply to models systems 

4. To understand formal specification models based on set theory,calculus and algebra and apply to a case study 

5. To learn Z, Object Z and B Specification languages with case studies. 

 

COURSE OUTCOMES (COs): 

Upon completion of this course, student will be able to: Bloom‟s level 

 
CO1: Understand the complexity of software systems, the need for formal specifications activities 

and qualities to control complexity. 

K3 

CO2: 
Gain knowledge on fundamentals of abstraction and formal systems 

K3 

CO3: Learn the fundamentals of logic reasoning- Propositional Logic, temporal logic and apply 
to models systems 

K2 

CO4: Develop formal specification models based on set theory, calculus and algebra and apply 
to a typical case study 

K3 

CO5: 
Have working knowledge on Z, Object Z and B Specification languages with case studies. 

K3 

 

 

 

 

MAPPING OF COURSE OUTCOMES (CO) WITH PROGRAMME OUTCOME (PO) 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 1 - 1 - - 2 2 - 3 

CO2 3 3 3 1 - 1 - - 2 2 - 3 
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CO3 3 3 3 3 - 1 - - 2 2 - 3 

CO4 3 3 3 2 - 1 - - 2 2 - 3 

CO5 3 3 3 2 - 1 - - 2 2 - 3 

             

3 – High   : 2 - Medium   :   1 – Low : „-„ - No correlation 

 

 UNIT  

SPECIFICATION FUNDAMENTALS 

PERIODS 

 I 9 

 Role of Specification- Software Complexity   Size, Structural, Environmental, Application, domain, Communication 

Complexity, How to Control Complexity. Software specification, Specification Activities-Integrating Formal Methods into 

the Software Life-Cycle. Specification Qualities- Process Quality Attributes of Formal Specification Languages, Model 

of Process Quality, Product Quality and Utility, Conformance to Stated Goals Quality Dimensions and Quality Model.  

 UNIT TITLE PERIODS 

 II FORMAL METHODS 9 

 Abstraction- Fundamental Abstractions in Computing. Abstractions for Software Construction. Formalism 

Fundamentals - Formal Systems, Formalization Process in Software Engineering Components of a Formal System- 

Syntax, Semantics, and Inference Mechanism. Properties of Formal Systems    Consistency. Automata-Deterministic 

Finite Accepters, State Machine Modeling Nondeterministic Finite Accepters, Finite State Transducers Extended Finite 

State Machine. Case Study—Elevator Control. Classification of C Methods-Property-Oriented Specification Methods, 

Model-Based Specification Techniques.  

 UNIT TITLE PERIODS 

 III 
LOGIC 

9 

 Propositional Logic Reasoning Based on Adopting a Premise, Inference Based on Natural Deduction. Predicate 

Logic Syntax and Semantics, Policy Language Specification, knowledge Representation Axiomatic Specification. 

Temporal Logic –PTL-FOTL-Transition Systems-Program Graphs 

 UNIT TITLE PERIODS 

 IV 
SPECIFICATION MODELS 

9 

 Mathematical Abstractions for Model-Based Specifications-Formal Specification Based on Set Theory, Relations and 

Functions. Property-Oriented Specifications- Algebraic Specification, Properties of Algebraic Specifications, Reasoning, 

Structured Specifications. Case Study—A Multiple Window Environment: requirements, Modeling Formal 

Specifications. Calculus of Communicating Systems: Specific Calculus for Concurrency. Operational Semantics of 

Agents, Simulation and Equivalence, Derivation Trees, Labeled Transition Systems.  

 UNIT TITLE PERIODS 

 V 
FORMAL LANGUAGES 

9 

 The Z Notation, abstractions in Z, Representational Abstraction, Types, Relations and Functions, Sequences, Bags. 

Free Types-Schemas, Operational Abstraction Operations Schema Decorators, Generic Functions, Proving Properties 

from Z specifications, Consistency of Operations. Additional Features in Z. Case Study: An Automated Billing System. 

The Object-Z Specification Language- Basic Structure of an Object-Z, Specification. Parameterized Class, Object-

Orientation, composition of Operations-Parallel Communication Operator, Nondeterministic Choice Operator, and  

Environment Enrichment. The B-Method -Abstract Machine Notation (AMN), Structure of a B Specification, arrays, 

statements. Structured Specifications, Case Study- A Ticketing System in a Parking.  
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TOTAL PERIODS: 45 

 

TEXT BOOKS: 

1. Mathematical Logic for computer science ,second edition, M.Ben-Ari, Springer,2003. 

REFERENCE BOOKS: 

1. Logic in Computer Science- modeling and reasoning about systems, 2ndEdition, Cambridge University Press, 
2004 

2. Specification of Software Systems, V.S. Alagar, K. Periyasamy, David Grises and Fred B Schneider, Springer 
–Verlag London, 2011 
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1. Mr Kingsley AP CSE 

2. Ms Jeba Sheela AP CSE 
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