


SREENIVASA INSTITUTE OF TECHNOLOGY AND MANAGEMENT STUDIES 
(Autonomous) 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

(Accredited by NBA) 

B. Tech R23-COURSE STRUCTURE AND SYLLABI 
 

Semester I(First Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23HSM111T Communicative English 2 - - 2 30 70 100 

2 23BSC114T Linear Algebra and Calculus 2 1 - 3 30 70 100 

3 23ESC112T Basic Electrical and Electronics Engineering 2 1 - 3 30 70 100 

4 23ESC113T Engineering Graphics 1 - 4 3 30 70 100 

5 23ESC114T Introduction to Programming 2 1 - 3 30 70 100 

6 23HSM112L Communicative English Lab - - 2 1 30 70 100 

7 23ESC115L Computer Programming Lab - - 3 1.5 30 70 100 

8 
23ESC116L Electrical and Electronics Engineering 

Workshop 
- - 3 1.5 30 70 100 

9 23ESC118L IT Workshop - - 2 1 30 70 100 

10 23HSM114L NSS/NCC/Scouts & Guides/Community 

Service 
- - 1 0.5 - - 100 

Contact Hours per week 9 3 15 - - - - 

Total Hours per week 27 - - - - 

Total credits 19.5 - - - 

Total Marks 270 630 1000 

 

Semester II (First Year)  

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23BSC121T Differential Equations and Vector Calculus 2 1 - 3 30 70 100 

2 23BSC111T Applied Chemistry 3 - - 3 30 70 100 

3 23BSC113T Engineering Physics 3 - - 3 30 70 100 

4 23ESC111T Basic Civil and Mechanical Engineering 3 - - 3 30 70 100 

5 23CSE121T Data Structures 2 1 - 3 30 70 100 

6 23BSC115L Applied Chemistry Lab - - 2 1 30 70 100 

7 23BSC117L Engineering Physics Lab - - 2 1 30 70 100 

8 23ESC117L Engineering Workshop - - 3 1.5 30 70 100 

9 23CSE122L Data Structures Lab - - 3 1.5 30 70 100 

10 23HSM113L Health and wellness, Yoga and Sports - - 1 0.5 - - 100 

Contact Hours per week 13 2 11 - - - - 

Total Hours per week 26 - - - - 

Total Credits 20.5 - - - 

Total Marks 270 630 1000 
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Semester III (Second Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23BSC232T Discrete Mathematics & Graph Theory 2 1 - 3 30 70 100 

2 23HSM231A 

23HSM231B 

23HSM231C 

Managerial Economics and Financial Analysis / 
Business Environment / 

Organizational Behavior 

2 - - 2 30 70 100 

3 23ESC232T Digital Logic & Computer Organization 2 1 - 3 30 70 100 

4 23CSE231T Advanced Data Structures & 

Algorithm Analysis 

2 1 - 3 30 70 100 

5 23CSE232T Object Oriented Programming 

Through Java 

2 1 - 3 30 70 100 

6 23CSE233L Advanced Data Structures and 

Algorithm Analysis Lab 

- - 3 1.5 30 70 100 

7 23CSE234L Object Oriented Programming 

Through Java Lab 

- - 3 1.5 30 70 100 

8 23CSE235L Python Programming 

(SKILL ENHANCEMENT COURSE) 

- 1 2 2 30 70 100 

9 23MAC231U Environmental Science 2 - - - 30 - P 

Contact Hours per week 12 5 8 - - - - 

Total Hours per week 25 - - - - 

Total Credits 19 - - - 

  Total Marks 270 560 800 

 

Semester IV (Second Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23BSC243T Probability & Statistics 
2 1 - 3 30 70 100 

2 23HSM234T Universal Human Values-Understanding 
Harmony & Ethical Human Conduct 2 1 - 3 30 70 

100 

3 23CSE241T Database Management Systems 2 1 - 3 30 70 100 

4 23CSE242T Operating Systems 2 1 - 3 30 70 100 

5 23CSE243T Software Engineering 2 1 - 3 30 70 100 

6 23CSE245L Database Management Systems Lab - - 3 1.5 30 70 100 

7 23CSE246L Operating Systems Lab - - 3 1.5 30 70 100 

8 23CSE247L Full Stack Development–I 

(SKILL ENHANCEMENT COURSE) 

- 1 2 2 30 70 100 

9 23ESC241I Design Thinking & Innovation 1 - 2 2 30 70 100 

Contact Hours per week 11 6 10 - - - - 

Total Hours per week 27 - - - - 

 Total Credits 22 - - - 

 Total Marks 270 630 900 

Mandatory Community Service Project Internship of 06-08 Weeks Duration During Summer Vacation 
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Semester V (Third Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23CAI354T Artificial Intelligence: Principles and Techniques 3 - - 3 30 70 100 

2 23CSE351T Automata Theory and Compiler Design 3 - - 3 30 70 100 

3 23CSE352T Computer Networks & Internet Protocols 3 - - 3 30 70 100 

4 PE-I Professional Elective–I 3 - - 3 30 70 100 

5 OE-I Open Elective–I 3 - - 3 30 70 100 

6 23ESC351T Introduction to Quantum Technology & 
Applications 

3 - - 3 30 70 100 

7 23CAI355L Artificial Intelligence Lab - - 3 1.5 30 70 100 

8 23CSE355L Computer Networks & Internet Protocols Lab - - 3 1.5 30 70 100 

9 23CSE356L Full Stack Development-II 

(SKILL ENHANCEMENT COURSE) 
- 1 2 2 30 70 100 

10 23ESC352L Tinkering Lab - - 2 1 30 70 100 

11 23CSE351P Evaluation of Community Service Project - - - 2 - 100 100 

Contact Hours per week 18 01 10 - - - - 

Total Hours per week 29 - - - - 

 Total Credits 26 - - - 

 Total Marks 300 800 1100 

Semester VI (Third Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23CSM241T Machine Learning 3 - - 3 30 70 100 

2 23CSE361T Cloud Computing 3 - - 3 30 70 100 

3 23CSE362T Cryptography & Network Security 3 - - 3 30 70 100 

4 PE-II Professional Elective–II 3 - - 3 30 70 100 

5 PE-III Professional Elective–III 3 - - 3 30 70 100 

6 OE-II Open Elective–II 
3 - - 3 30 70 100 

7 23CSM243L Machine Learning Lab - - 3 1.5 30 70 100 

8 23CSE363L Cryptography & Network Security Lab - - 3 1.5 30 70 100 

9 23HSM241L Soft skills 

(SKILL ENHANCEMENT COURSE) 
- 1 2 2 30 70 100 

10 23MAC351U Technical Paper Writing & IPR 2 - - - 30 - P 

11 23CSE361P Domain Specific Workshop - - - - 50 - - 

Contact Hours per week 20 01 08 - - - - 

Total Hours per week 29 - - - - 

 Total Credits 23 - - - 

 Total Marks 350 630 900 
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Semester VII (Fourth Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23CSM362T Deep Learning 3 - - 3 30 70 100 

2 ME Management Elective 2 - - 2 30 70 100 

3 PE-IV Professional Elective–IV 3 - - 3 30 70 100 

4 PE-V Professional Elective–V 3 - - 3 30 70 100 

5 OE-III Open Elective–III 3 - - 3 30 70 100 

6 OE-IV Open Elective–IV 
3 - - 3 30 70 100 

7 23CAI474L Prompt Engineering 

(SKILL ENHANCEMENT COURSE) 
- 1 2 2 30 70 100 

8 23MAC471U Gender Sensitization 2 - - 0 30 - P 

9 23CSE471P Evaluation Industry Internship 
- - - 2 - 100 100 

Contact Hours per week 19 01 02 - - - - 

Total Hours per week 22 - - - - 

 Total Credits 21 - - - 

 Total Marks 240 590 800 

 
Semester VIII (Fourth Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23CSE481P Internship - - 24 4 - 100 100 

2 23CSE482P Project Work - - - 8 30 70 100 

Contact Hours per week - - 24 - - - - 

Total Hours per week 24 - - - - 

 Total Credits 12 - - - 

 Total Marks 30 170 200 

 

Note: 

1. A student is permitted to register for Honours or a Minor in IV semester after the results of III Semester are 
declared and students may be allowed to take maximum two subjects per Semester pertaining to their Minor 
from V Semester onwards. 

2. A student shall not be permitted to take courses as Open Electives / Minor / Honours with content 
substantially equivalent to the courses pursued in the student's primary major.  

3. Minor & Honour tracks shall be offered for 18 credits over and above 163 Credits 05 theory courses of 3 

credits each, practical courses of 1.5 credits each or project for 3 credits for Minors and Honours. 

4. A student is permitted to select a Minor program only if the institution is already offering a Major degree 
program in that discipline. 

5. One Industry Visit is Mandatory either in 3rd or 4th year Student will undergo ONE WEEK WORKSHOP 
(domain specific) after the end of the FIFTH Semester examination and it will be reflected in SIXTH semester 
for zero credits. 

6. One Expert Lecturer in every semester (domain Specific) is mandatory. 
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Professional Elective-I –Semester V (Third Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23ECE354T Microprocessors & Microcontrollers 3 - - 3 30 70 100 

2 23CSE354A Data Warehousing & Data Mining 3 - - 3 30 70 100 

3 23CSE354B Object Oriented Analysis and Design 3 - - 3 30 70 100 

4 23CSE354D Soft Computing 3 - - 3 30 70 100 

 

Professional Elective-II –Semester VI (Third Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23ECE364C Embedded Systems Design 3 - - 3 30 70 100 

2 23CSE363A Introduction to Cyber Security 3 - - 3 30 70 100 

3 23CSE363B DevOps 3 - - 3 30 70 100 

4 23CSE363C Software Testing Methodologies 3 - - 3 30 70 100 

 
Professional Elective-III –Semester VI (Third Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23CAI353T Natural Language Processing 3 - - 3 30 70 100 

2 23CSE364B Distributed Operating System 3 - - 3 30 70 100 

3 23CSE364C Mobile Adhoc Networks 3 - - 3 30 70 100 

4 23CSE364D Software Project Management 3 - - 3 30 70 100 

 
Professional Elective-IV –Semester VII (Fourth Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23CSE354C Internet of Things 3 - - 3 30 70 100 

2 23CSE471A Augmented Reality & Virtual Reality 3 - - 3 30 70 100 

3 23CSE471B Block Chain Technology 3 - - 3 30 70 100 

4 23CSE471C Software Architecture & Design Patterns 3 - - 3 30 70 100 

Professional Elective-IV –Semester VII (Fourth Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 
23CSE364A Computer Vision 3 - - 3 30 70 100 

2 23CSE472A Agile methodologies 3 - - 3 30 70 100 

3 23CSE472B Cyber Physical Systems 3 - - 3 30 70 100 

4 23CSE472D Metaverse 3 - - 3 30 70 100 
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Open Elective- I- Semester- V (Third Year) 

 

S.No 

 

Course 

Code 

 

 

Offered 

Department 

 

Course Title 

Scheme of 

Instructions 

Hours per 

Week 

Scheme of 

Examination 

Maximum 

Marks 

L T P C I E Total 

1 
23OCE351A  

CE 

Green Buildings 3 - - 3 30 70 100 

2 23OCE351B Construction Technology and 

Management 
3 - - 3 30 70 100 

3 23OEE351A EEE Electrical Safety Practices and 
Standards 

3 - - 3 30 70 100 

4 23OEC351A ECE Electronic Circuits 3 - - 3 30 70 100 

5 23OME351A ME Sustainable Energy Technologies 3 - - 3 30 70 100 

6 23OSH351A Mathematics Mathematics for Machine Learning and 

AI 
3 - - 3 30 70 100 

7 23OSH351B 
Physics 

Materials Characterization Techniques 3 - - 3 30 70 100 

8 23OSH351C Chemistry Chemistry of Energy Systems 3 - - 3 30 70 100 

9 23OSH351D 
Humanities 

English for Competitive Examinations 3 - - 3 30 70 100 

10 23OSH351E Entrepreneurship and New Venture 

Creation 
3 - - 3 30 70 100 

 

Open Elective- II- Semester- VI (Third Year) 

 

S.No 

 

Course 

Code 

 

 

Offered 

Department 

 

Course Title 

Scheme of 

Instructions 

Hours per 

Week 

Scheme of 

Examination 

Maximum 

Marks 

L T P C I E Total 

1 
23OCE361A  

CE 

Disaster Management 3 - - 3 30 70 100 

2 23OCE361B Sustainability in Engineering Practices 3 - - 3 30 70 100 

3 23OEE361A EEE Renewable Energy Sources 3 - - 3 30 70 100 

4 23OEC361A ECE Digital Electronics 3 - - 3 30 70 100 

5 23OME361A ME Principles of Automation and Robotics 3 - - 3 30 70 100 

6 23OSH361A  

Mathematics 

Optimization Techniques for Engineers 3 - - 3 30 70 100 

7 23OSH361B Mathematical Foundation of Quantum 

Technologies 
3 - - 3 30 70 100 

8 23OSH361C 
Physics 

Physics Of Electronic Materials And 

Devices 
3 - - 3 30 70 100 

9 23OSH361D Chemistry Chemistry of Polymers And 

Applications 
3 - - 3 30 70 100 

10 23OSH361E 
Humanities 

Academic Writing and Public Speaking 3 - - 3 30 70 100 
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Open Elective- IV- Semester- VII (Fourth Year) 

 

S.No 

 

Course 

Code 

 

 

Offered 

Department 

 

Course Title 

Scheme of 

Instructions 

Hours per 

Week 

Scheme of 

Examination 

Maximum 

Marks 

L T P C I E Total 

1 
23OCE471A  

CE 

Building Materials and Services 3 - - 3 30 70 100 

2 23OCE471B Environmental Impact Assessment 3 - - 3 30 70 100 

3 23OEE471A EEE Smart Grid Technologies 3 - - 3 30 70 100 

4 23OEC471A ECE Fundamental of Microprocessors and 
Controllers 

3 - - 3 30 70 100 

5 23OME471A ME 3D Printing Technologies 3 - - 3 30 70 100 

6 23OSH471A Mathematics Wavelet transforms and its Applications 3 - - 3 30 70 100 

7 23OSH471B 
Physics 

Smart Materials And Devices 3 - - 3 30 70 100 

8 23OSH471C Introduction to Quantum Mechanics 3 - - 3 30 70 100 

9 23OSH471D Chemistry Green Chemistry And Catalysis For 

Sustainable 
3 - - 3 30 70 100 

10 23OSH471E 
Humanities 

Employability Skills 3 - - 3 30 70 100 

 

 

Open Elective- IV- Semester- VII (Fourth Year) 

 

S.No 

 

Course 

Code 

 

 

Offered 

Department 

 

Course Title 

Scheme of 

Instructions 

Hours per 

Week 

Scheme of 

Examination 

Maximum 

Marks 

L T P C I E Total 

1 
23OCE472A  

CE 

Geo-Spatial Technologies 3 - - 3 30 70 100 

2 23OCE472B Solid Waste Management 3 - - 3 30 70 100 

3 23OEE472A EEE Electric Vehicles 3 - - 3 30 70 100 

4 23OEC472A ECE Transducers and Sensors 3 - - 3 30 70 100 

5 23OME472A ME Fundamentals of Quality Management 3 - - 3 30 70 100 

6 23OSH472A Mathematics Financial Mathematics 3 - - 3 30 70 100 

7 23OSH472B 
Physics 

Sensors And Actuators For Engineering 

Applications 

3 - - 3 30 70 100 

8 23OSH472C Chemistry Chemistry Of Nanomaterials and 

Applications 
3 - - 3 30 70 100 

9 23OSH472D 
Humanities 

Literary Vibes 3 - - 3 30 70 100 

10 23OPEN472 
OPEN 

Introduction to Quantum Computing 3 - - 3 30 70 100 
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Management Science Elective-Semester VII (Fourth Year) 

 

S.No 

 

Course 

Code 

 

Course Title 

Scheme of 

Instructions 

Hours per Week 

Scheme of 

Examination 

Maximum Marks 

L T P C I E Total 

1 23HSM471A Business Ethics and Corporate Governance 3 - - 3 30 70 100 

2 23HSM471B E-Business 3 - - 3 30 70 100 

3 23HSM471C Management Science 3 - - 3 30 70 100 

 

 
 

Semester Wise Credit Mapping 

 

 

S.No. 

Subject 

Area 

Credit Mapping Total  

Credits I II III IV V VI VII VIII 

1 HSMC 3.5 0.5 2 3 - - 2 - 11 

2 BSC 3 11 3 3 - - - - 20 

3 ESC 13 4.5 3 2 4 - - - 26.5 

4 PCC - 4.5 9 12 12 12 3 - 52.5 

5 SEC - - 2 2 2 2 2 - 10 

6 PEC - - - - 3 6 6 - 15 

7 OEC - - - - 3 3 6 - 12 

8 PWC - - - - 2 - 2 12 16 

9 AC - - Y - - Y Y - - 

 

TOTAL 

19.5 20.5 19 22 26 23 21 12 163 

 
NOTE: 

1. HSMC - Humanities, Social Science and Management Science Courses  

2. BSC - Basic Science Courses 
3. ESC - Engineering Science Courses 

4. PCC - Professional Core Courses 
5. SEC - Skill Enhancement Course  
6. PEC - Professional Elective Courses 

7. OEC - Open Elective Courses 
8. PWC - Project Work Courses  

9. AC - Audit Courses 
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23CSM241T 

 
PRE-REQUISITES: 

II B.TECH. – VI SEMESTER 

MACHINE LEARNING L T P C 

3 0 0 3 

 

COURSE EDUCATIONAL OBJECTIVES: 

1. Define machine learning and its different types (supervised and unsupervised) and understand 
their applications. 

2. Apply supervised learning algorithms including decision trees and k-nearest neighbors (k-NN). 

3. Implement unsupervised learning techniques, such as K-means clustering. 

UNIT I: INTRODUCTION TO MACHINE LEARNING (9) 

Evolution of Machine Learning, Paradigms for ML, Learning by Rote, Learning by Induction, 

Reinforcement Learning, Types of Data, Matching, Stages in Machine Learning, Data 

Acquisition, Feature Engineering, Data Representation, Model Selection, Model Learning, Model 

Evaluation, Model Prediction, Search and Learning, Data Sets. 

UNIT 2: NEAREST NEIGHBOUR-BASED MODELS (9) 

Introduction to Proximity Measures, Distance Measures, Non-Metric Similarity Functions, 

Proximity Between Binary Patterns, Different Classification Algorithms Based on the Distance 

Measures ,K-Nearest Neighbor Classifier, Radius Distance Nearest Neighbor Algorithm, KNN 

Regression, Performance of Classifiers, Performance of Regression Algorithms. 

UNIT 3: MODELS BASED ON DECISION TREES (9) 

Decision Trees for Classification, Impurity Measures, Properties, Regression Based on Decision 

Trees, Bias–Variance Trade-off, Random Forests for Classification and Regression. 

The Bayes Classifier: Introduction to the Bayes Classifier, Bayes‟ Rule and Inference, The 

Bayes Classifier and its Optimality, Multi-Class Classification | Class Conditional Independence 

and Naive Bayes Classifier (NBC) 

UNIT 4: LINEAR DISCRIMINANTS FOR MACHINE LEARNING (9) 

Introduction to Linear Discriminants, Linear Discriminants for Classification, Perceptron 

Classifier, Perceptron Learning Algorithm, Support Vector Machines, Linearly Non-Separable 

Case, Non-linear SVM, Kernel Trick, Logistic Regression, Linear Regression, Multi-Layer 

Perceptrons (MLPs), Backpropagation for Training an MLP. 

UNIT 5: CLUSTERING (9) 

Introduction to Clustering, Partitioning of Data, Matrix Factorization |Clustering of Patterns, 

Divisive Clustering, Agglomerative Clustering, Partitional Clustering, K-Means Clustering, Soft 

Partitioning, Soft Clustering, Fuzzy C-Means Clustering, Rough Clustering, Rough K-Means 

Clustering Algorithm, Expectation Maximization-Based Clustering, Spectral Clustering. 

 

Total Hours: 45 
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COURSE OUTCOMES: 
 

On successful completion of the course, students will be able to Pos 

CO1 
Identify machine learning techniques suitable for a given 

problem. 

PO6, PO7, PO8, 

PO9, PO12 

CO2 
Solve real-world problems using various machine learning 

techniques. 
PO6, PO7, PO8, 

PO9, PO12 

CO3 
Apply Dimensionality reduction techniques for data 

preprocessing. 

PO6, PO7, PO8, 

PO9, PO12 

CO4 
Explain what is learning and why it is essential in the 

design of intelligentmachines. 

PO6, PO7, PO8, 

PO9, PO12 

CO5 
Evaluate Advanced learning models for language, vision, 
speech, decisionmaking etc. 

PO6, PO7, PO8, 

PO9, PO12 

 

TEXT BOOKS: 

1. “Machine Learning Theory and Practice”, M N Murthy, V S Ananthanarayana, Universities 
Press (India), 2024 

REFERENCE BOOKS: 

1. “Machine Learning”, Tom M. Mitchell, McGraw-Hill Publication, 2017. 

2. “Machine Learning in Action”, Peter Harrington, DreamTech, 2012. 

3. “Introduction to Data Mining”, Pang-Ning Tan, Michel Stenbach, Vipin Kumar, 7th 

Edition, 2019. 

 

CO-PO MAPPING: 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

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

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

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

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

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

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

CO* - - - - - 2 2 3 2 - - 3 
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III B.Tech. - VI Semester 

 

23CSE361T CLOUD COMPUTING L T P C 

3 0 0 3 
 
Course Objectives: 

• To explain the evolving computer model called cloud computing. 

• To introduce the various levels of services that can be achieved by cloud. 

• To describe the security as pects in cloud. 

Course Out comes(CO): 
After completion of the course, students will be able to 

• Ability to create cloud computing environment 

• Ability to design applications for Cloud environment 

• Design & develop back up strategies for cloud data based on features. 

• Use and Examine different cloud computing services. 

• Apply different cloud programming model as perneed. 

 

UNIT I Lecture 8Hrs 
Basics of Cloud computing 

Introduction to cloud computing: Introduction, Character is tics of cloud 

computing, Cloud Models, Cloud Services Examples, Cloud Based services and applications 

Cloud concepts and Technologies: Virtualization, Load balancing, Scalability and 

Elasticity, Deployment, Replication, Monitoring, Software defined, Network function 

virtualization, Map Reduce, Identity and Access Management, services level Agreements, 

Billing. 

Cloud Services and Plat forms: Compute Services, Storage Services, Data, base 

Services, Application services, Content delivery services Analytics Services, Deployment 

and Management Services, Identity and Access Management services, Open Source 

Private Cloud software. 

UNIT II Lecture 9Hrs 
Hadoop and Python 

Hadoop Map Reduce: Apache Hadoop, Hadoop Map Reduce Job Execution, Hadoop 

Schedulers, Hadoop Clusterset up. 

Cloud Application Design: Reference Architecture for Cloud Applications, Cloud 

Application Design Methodologies, Data Storage Approaches. 

Python Basics: Introduction, Installing Python, Python data Types & Data 

Structures,Controlflow,Function,Modules,Packages,Filehandling,Date/Time Operations, 

Classes. 

 

UNIT III Lecture 8Hrs 
Python for Cloud computing 

Python for Cloud: Python for Amazon web services, Python for Google Cloud Platform, 

Python for windows Azure, Python for Map Reduce, Python packages of Interest, Python 

web Application Frame work, Designing a REST ful web API. 

Cloud Application Developmentin Python: Design Approaches, Image Processing 

APP, Document Storage App, Map Reduce App, Social Media Analytics App. 

UNIT IV Lecture 8Hrs 
Big data, multimedia and Tuning 

Big Data Analytics: Introduction, Clustering Big Data, Classification of Big data 

Recommendation of Systems. 

Multimedia Cloud: Introduction, Case Study: Live video Streaming App, Streaming 

Protocols, case Study: Video Trans coding App. 
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Cloud Application Bench marking and Tuning: Introduction, Work load Character 

is tics, Application Performance Metrics, Design Considerations for a Bench marking 

Methodology, Bench marking Tools, Deployment Prototyping, Load Testing & Bottleneck 

Detection case Study, Hadoop bench marking case Study. 

UNIT V Lecture 9Hrs 
Applications and Issues in Cloud 

Cloud Security: Introduction, CSA Cloud Security Architecture, Authentication, 

Authorization, Identity Access Management, Data Security, Key Management, Auditing. 

Cloud for Industry, Health care & Education: Cloud Computing for Health care, 

Cloud computing for Energy Systems, Cloud Computing for Transportation Systems, Cloud 

Computing for Manufacturing Industry, Cloud computing for Education. 

Migrating in to a Cloud: Introduction, Broad Approaches to migrating into the cloud, 

the seven– step model of migration in to a cloud. 

Organizational readiness and Change Management in The Cloud Age: 
Introduction, Basic concepts of Organizational Readiness, Drivers for changes: A frame 

work to comprehend the competitive environment, common change management models, 

change management maturity models, Organizational readiness self– assessment 

Legal Issues in Cloud Computing: Introduction, Data Privacy and security Issues, 

cloud contracting models, Jurisdictional issues raised by virtualization and at a location, 

commercial and business considerations, Special Topics. 

Total Hours: 45 

COURSE OUTCOMES: 
On successful completion of the course the student will be POs related to COs 

CO1 Demonstrate Different types of Computing Systems, 

CloudComputing Basics, Types of Cloud Computing 
PO1, PO2 

CO2 Understand the different services of cloud. PO1, PO2 

CO3 Understand the Privacy and security aspects of cloud. PO1, PO8 

CO4 Demonstrate knowledge on common standards for Cloud PO1, PO6 

CO5 Develop s k i l l to setup o u r o w n p r i v a t e c l o u d a 

n d tokn o w app l i ca t i on s of cl ou d . 
PO1, PO2, PO3, 

PO5,PO9, PO12 

 
Text books: 

1. Cloud computing Ahands - on Approach ‖By Arshdeep Bahga, Vijay Madisetti, 

Universities Press, 2016 

2. Cloud Computing Principles and Paradigms: By RajKumar Buyya, James 

Broberg, Andrzej Goscinski, Wiley, 2016. 

 

Reference Books: 

1. Masterin g Cloud Computing by Rajkumar Buyya, Christian Vecchiola, S 

Thamarai Selvi, TMH 

2. Cloud computing AHands-On Approach by Arshdeep Bahga and Vijay Madisetti. 

3. Cloud Computing: A Practical Approach, Anthony T.Velte, To by J.Velte, Robert 

Elsenpeter, Tata Mc Graw Hill, rp 2011. 

4. Enterprise Cloud Computing, Gautam Shroff, Cambridge University Press, 2010. 

5. Cloud Application Architectures: Building Applications and Infrastructure in the 

Cloud, George Reese,O‗Reilly, SPD, rp 2011. 

6. Essentials of Cloud Computing by K.Chandrasekaran. CRC Press. 

 

Online Learning Resources: 

Cloud computing – Course (nptel.ac.in) 
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

 

 
 

 
CO-PO MAPPING: 

 

CO-PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 - - - - - - - - - - 

CO2 3 3 - - - - - - - - - - 

CO3 3 - - - - - - 3 - - - - 

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

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

CO* 
3 3 3 - 2 2 - 3 2 - - 3 
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23CSE362T CRYPTOGRAPHY & NETWORK SECURITY L T P C 

  3 0 0 3 

PRE-REQUISITES : A course on Computer Networks 

 

COURSE EDUCATIONAL OBJECTIVES: 

1. To understand basics of Cryptography and Network Security. Identify 

computer and network security threats, classify the threats and develop a 

security model to prevent,detect and recover from the attacks. 

2. Encrypt and decrypt messages using block ciphers, sign and verify 

messages using well known signature generation and verification 

algorithms. 

3. Analyze existing authentication and key agreement protocols; identify the 

weaknesses ofthese protocols. 

4. Download and install an e-mail and file security software, PGP and 

efficiently use the codeto encrypt and sign messages. 

5. Develop SSL or Firewall based solutions against security threats, employ 

access controltechniques. 

 

UNIT –1: (9) 

Computer and Network Security Concepts: Computer Security Concepts, The OSI 

Security Architecture, Security Attacks, Security Services, Security Mechanisms, A Model 

for Network Security, Classical Encryption Techniques: Symmetric Cipher Model, 

Substitution Techniques, Transposition Techniques, Steganography, Block Ciphers: 

Traditional Block Cipher Structure, The Data Encryption Standard, Advanced Encryption 

Standard: AES Structure, AES Transformation Functions 

 

UNIT –2: (9) 

Number Theory: The Euclidean Algorithm, Modular Arithmetic, Fermat‘s and Euler‘s 

Theorems, The Chinese Remainder Theorem, Discrete Logarithms, Finite Fields: Finite 

Fields of the Form GF(p), Finite Fields of the Form GF(2n) . Public Key Cryptography: 

Principles, Public Key Cryptography Algorithms, RSA Algorithm, Diffie Hellman Key 

Exchange, EllipticCurve Cryptography. 

 

UNIT –3: (9) 

Cryptographic Hash Functions: Application of Cryptographic Hash Functions, 

Requirements & Security, Secure Hash Algorithm, Message Authentication Functions, 

Requirements & Security, HMAC & CMAC. Digital Signatures: NIST Digital Signature 

Algorithm, Distribution of Public Keys, X.509Certificates, Public-Key Infrastructure 

 

UNIT –4: (9) 

User Authentication: Remote User Authentication Principles, Kerberos. Electronic Mail 

Security: Pretty Good Privacy (PGP) And S/MIME. IP Security: IP Security Overview, IP 

Security Policy, Encapsulating Security Payload, Combining Security Associations, 

Internet Key Exchange. 
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(Autonomous) 

 

 
UNIT –5: (8) 

Transport Level Security: Web Security Requirements, Transport Layer Security 

(TLS), HTTPS, Secure Shell (SSH) Fire walls: Fire wall Characteristics and Access 

Policy, Types of Fire walls, Firewall Location and Configurations. 

Total Hours: 44 

 

COURSE OUTCOMES 

On successful completion of the course, students will be able to POs 

 

CO1 
Understand basics of Cryptography and Network Security. PO1, PO2 

CO2 Encrypt and decrypt messages, sign and verify messages using 

well known signature generation and verification algorithms. 
PO1, PO2 

CO3 Analyze existing authentication and key agreement protocols. PO1, PO2, PO3, PO4 

CO4 Use e-mail and file security software’s. PO1, PO2, PO3, PO5 

CO5 Develop SSL/Firewall. PO1, PO2, PO3, PO4 

 

 
TEXT BOOKS: 

1. Cryptography and Network Security–William Stallings,Pearson Education,8th Edition. 

2.  Cryptography, Network Security and Cyber Laws– Bernard Menezes, 

Cengage Learning, 2010 edition. 

 

REFERENCE BOOKS: 

1. Cryptography and Network Security-Behrouz A Forouzan, Debdeep Mukhopadhyaya, 

Mc- Graw Hill, 3rdEdition, 2015. 

2. Network Security Illustrated, Jason Albanese and WesSonnenreich, MGH Publishers, 

2003. 

 

REFERENCE WEBSITE: 

1. https://nptel.ac.in/courses/106/105/106105031/lecture 

2.  https://nptel.ac.in/courses/106/105/106105162/lectureby Dr.SouravMukhopadhyay 

IIT Kharagpur [VideoLecture] 

3. https://www.mitel.com/articles/web-communication-cryptography-and network- 

security web articles by Mitel Power Connections 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 2 3 3 2 - - - - - - - - 

CO.2 3 3 3 3 - - - - - - - - 

CO.3 3 3 2 3 - - - - - - - - 

CO.4 2 3 2 - 1 - - - - - - - 

CO.5 2 3 3 2 2 - - - - - - - 

CO* 2.4 3 2.6 2.5 1.5 - - - - - - - 

https://nptel.ac.in/courses/106/105/106105162/lectureby%20Dr.SouravMukhopadhyay
http://www.mitel.com/articles/web-communication-cryptography-and-network-
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23CSE363A Introduction to Cyber Security L T P C 

 (Common to IT,CSE(DS),CSE(IOT)Branches) 3 0 0 3 

COURSE OBJECTIVES 

The course is designed to provide awareness on different cyber crimes, cyber offenses, tools and 

methods used in cybercrime. 

 

COURSE OUTCOMES 

After completion of the course, students will be able to 

• Classify the cybercrimes and understand the Indian ITA 2000 

• Analyse the vulnerabilities in any computing system and find the solutions 

• Predict the security threats of the future 

• Investigate the protection mechanisms 

• Design security solutions for organizations 

UNIT –1: Introduction to Cybercrime (8) 

Introduction, Cybercrime, and Information Security, Who are Cybercriminals, Classifications of 

Cybercrimes, And Cybercrime: The legal Perspectives and Indian Perspective, Cybercrime and the 

Indian ITA 2000, A Global Perspective on Cybercrimes 
UNIT –2: Cyber Offenses: How Criminals Plan Them (9) 

Introduction, How Criminals plan the Attacks, Social Engineering, Cyber stalking, Cyber cafe 

and Cybercrimes, Botnets: The Fuel for Cybercrime, Attack Vector, Cloud Computing 

UNIT –3: Cybercrime: Mobile and Wireless Devices (9) 

Introduction, Proliferation of Mobile and Wireless Devices, Trends in Mobility, Credit card Frauds 

in Mobile and Wireless Computing Era, Security Challenges Posed by Mobile Devices, Registry 

Settings for Mobile Devices, Authentication service Security, Attacks on Mobile/Cell Phones, 

Mobile Devices: Security Implications for Organizations, Organizational Measures for Handling 

Mobile, Organizational Security Policies an Measures in Mobile Computing Era, Laptops. 

UNIT –4: Tools and Methods Used in Cybercrime (8) 

Introduction, Proxy Servers and Anonymizers, Phishing, Password Cracking, Keyloggers and 

Spywares,Virus and Worms, Trojan Horse and Backdoors, Steganography, DoS and DDoS 

attacks, SQL Injection, Buffer Overflow. 

UNIT –5: Cyber Security: Organizational Implications (8) 

Introduction, Cost of Cybercrimes and IPR issues, Web threats for Organizations, Security and 

Privacy Implications, Social media marketing: Security Risks and Perils for Organizations, 

Social Computing and the associated challenges for Organizations. 
Total Hours: 42 

COURSE OUTCOMES: 
On successful completion of the course, students will be able 
to 

Pos 

 

CO1 
Demonstrated and applied the knowledge of the various 

methods to determine the resultant forces. 
PO1, PO2, P03, PO4 

CO2 
Analyze the equilibrium acting on a particle, bodies 
subjected to friction, simple frames and apply principle of 
virtual work to find reactions. 

 

PO1, PO2, P03, PO4 

CO3 
Find the location of centroid, center of gravity and moment 

of inertia for the given appropriate sections. 
PO1, PO2, P03, PO4 

CO4 
Analyze the kinematics of a body undergoing rectilinear, 

curvilinear motion. 
PO1, PO2, P03, PO4 
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(Autonomous) 

 

CO5 
Apply the dynamic equilibrium principles and work energy 

equations to solve appropriate problems. 
PO1, PO2, P03, PO4 

 

 

TEXT BOOKS: 

1. Cyber Security: Understanding Cyber Crimes, Computer Forensics and Legal 

Perspectives, Nina 

 

REFERENCE BOOKS: 

1. Cyber Security Essentials, James Graham, Richard Howard and Ryan Otson, CRC 

Press. 

2. Introduction to Cyber Security, Chwan- Hwa(john) Wu,J. David Irwin.CRC Press 

T&F Group. 

REFERENCE WEBSITE: 

1. http://nptel.ac.in/courses/106105031/40 

2. http://nptel.ac.in/courses/106105031/39 

3. http://nptel.ac.in/courses/106105031/38 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 3 2 2 2 - - - - - - - - 

CO.2 3 2 2 2 - - - - - - - - 

CO.3 3 2 2 2 - - - - - - - - 

CO.4 3 2 2 2 - - - - - - - - 

CO.5 3 2 2 2 - - - - - - - - 

CO* 3 2 2 2 - - - - - - - - 

http://nptel.ac.in/courses/106105031/40
http://nptel.ac.in/courses/106105031/39
http://nptel.ac.in/courses/106105031/38
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23CSE363B DevOps L T P C 

 Professional Elective-II 3 0 0 3 

 

PRE-REQUISITES: Fundamentals of software development and maintenance 

COURSE EDUCATIONAL OBJECTIVES: 

1. Understand collaboration and productivity by automating infrastructure and 

workflows 

2. Familiarize with continuous measuring applications performance To apply the 

concepts of centroids/center of gravity of various sections. 

 

UNIT –1 (8) 

Dev Ops: An Overview, Dev Ops: Origins, Dev Ops: Roots, Dev Ops: Practices Dev Ops: 

Culture. Adopting Dev Ops: Developing the Playbook. Developing a Business Case for a 

Dev Ops: Developing the Business Case. 

UNIT –2 (9) 

Completing the Business Model Canvas, Customer Segments, Value Segments, Value 

Propositions, Channels, Customer Relationships, Revenue Streams, Key Resources, Key 

Activities, Key Partnerships, Cost Structures. Dev Ops Plays for Optimizing the delivery 

Pipeline: Dev Ops as an optimization Exercise, Core Themes, The Dev Ops Plays, 

Specializing Core Plays. 

UNIT –3 (8) 

Dev Ops Plays for Driving Innovation: Optimize to Innovate, The Uber Syndrome, 

Innovation and the Role of Technology, Core Themes, play: Build a Dev Ops Platform, 

play: Deliver Micro services Architectures, play: DevOps an API Economy, play: Organizing 

for Innovation. 

UNIT –4 (10) 

Scaling Dev Ops for the Enterprise: Core Themes, play: Dev Ops Center of Competency, 

play: Developing Culture of Innovation at Scale, play: Developing a Culture of continuous 

Improvement, play: Team Models for Dev Ops, play: Standardization of Tools and Process, 

play: Security Considerations for Dev Ops, Play: Dev Ops and Outsourcing.. 

UNIT –5 (10) 

Leading Dev Ops Adoption in the Enterprise: Play: Dev Ops as a transformation Exercise, 

play: Developing a Culture of Collaboration and Trust, play: Dev Ops Thinking for the 

Line of Business, play: starting with Pilot Projects, Play: Rearing Unicorns on an Aircrafts 

Carrier. Appendix Case Study: Example Dev Ops Adoption Roadmap Organization 

Background, Roadmap Structure, Adoption Roadmap 
Total Hours: 45 

COURSE OUTCOMES: 
On successful completion of the course, students will be able 
to 

Pos 

 

CO1 
Demonstrated and applied the knowledge of the various 

methods to determine the resultant forces. 
PO1, PO2, P03, PO4 

CO2 
Analyze the equilibrium acting on a particle, bodies 
subjected to friction, simple frames and apply principle of 
virtual work to find reactions. 

 

PO1, PO2, P03, PO4 

CO3 
Find the location of centroid, center of gravity and moment 

of inertia for the given appropriate sections. 
PO1, PO2, P03, PO4 
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CO4 
Analyze the kinematics of a body undergoing rectilinear, 

curvilinear motion. 
PO1, PO2, P03, PO4 

CO5 
Apply the dynamic equilibrium principles and work energy 

equations to solve appropriate problems. 
PO1, PO2, P03, PO4 

 

TEXT BOOKS: 

1. Sanjeev Sharma, The Dev Ops Adoption Playbook, Published by John Wiley & 

Sons, Inc.2017 

REFERENCE BOOKS: 

1. Sanjeev Sharma & Bernie Coyne, Dev Ops for Dummies, Published by John Wiley 

& Sons, Inc. 

2. Michael Huttermann, Dev Ops for Developers, Apress publishers,2012. 

REFERENCE WEBSITE: 

1. Learning Dev Ops with Terra form Infrastructure Automation Course | Udemy 

 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 3 2 2 2 - - - - - - - - 

CO.2 3 2 2 2 - - - - - - - - 

CO.3 3 2 2 2 - - - - - - - - 

CO.4 3 2 2 2 - - - - - - - - 

CO.5 3 2 2 2 - - - - - - - - 

CO* 3 2 2 2 - - - - - - - - 
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23CSE363C 
SOFTWARE TESTING METHODOLOGIES 

L T P C 

 (Professional Elective-II) 3 0 0 3 

 

PRE-REQUISITES: A course on Software Engineering 

COURSE EDUCATIONAL OBJECTIVES: 

1. To understand different testing levels on software models. 

2. To create control flow graphs from programs and specifying 

the requirements ofcomplicated transaction flow. 

3. To Identify structured and unstructured flow graphs and 

representing path and regularexpressions. 

4. To model logic based testing with decision tables and state graphs. 

5. To Acquire Basic Knowledge of Testing Tools like Win Runner and Load Runner. 

 

UNIT –1: (9) 

Introduction:-Purpose of testing, Dichotomies, model for testing, consequences of bugs, 

taxonomy of bugs, Flow graphs and Path testing:- Basics concepts of path testing, 

predicates, path predicates and achievable paths, path sensitizing, path instrumentation, 

application of path testing. 

 

UNIT –2: (8) 

Transaction Flow Testing:-transaction flows, transaction flow testing techniques. Dataflow 

testing:- Basics of dataflow testing, strategies in dataflow testing, application of dataflow 

testing. 

 

UNIT –3: (8) 

Domain Testing:-domains and paths, Nice & ugly domains, domain testing, domains and 

interfaces testing, domain and interface testing, domains and testability. 

 

UNIT –4: (9) 

Paths, Path products and Regular expressions:- path products & path expression, 

reduction procedure, applications, regular expressions & flow anomaly detection. Logic 

Based Testing:-overview, decision tables, path expressions, kv charts, specifications. 

 

UNIT –5: (9) 

State, State Graphs and Transition testing:- state graphs, good & bad state graphs, 

state testing, Testability tips. Graph Matrices and Application:-Motivational overview, 

matrix of graph, relations, power of a matrix, node reduction algorithm, building tools 

Total Hours: 43 

COURSE OUTCOMES: 

On successful completion of the course, students will be 

able to 

POs 

 

CO1 
Identify the various bugs and correcting them after 

knowing theconsequences of the bug. 

 

PO1, PO2 
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CO2 Perform functional testing using control flow and 

transaction flowgraphs. 

 

PO1, PO2, PO3 

CO3 Design the path expression and reduce them very well 

whenneeded. 

 

PO1, PO2, PO3 

CO4 Test logic or an application and identifying the nice and 

uglydomains. 
PO1, PO2, PO3, PO4 

CO5 
Use appropriate software testing tools, techniques and 

methods for even more effective systems during both the 

test planning andtest execution phases of a software 

development project. 

 

PO1, PO2, PO3, PO5 

 
TEXT BOOKS: 

1. Software Testing techniques–Boris Beizer, Dreamtech, secondedition. 

2. Software Testing Tools –Dr.K.V.K.K.Prasad, Dreamtech. 

 

REFERENCE BOOKS: 

1. The craft of software testing–Brian Marick,Pearson Education. 

2. Software Testing Techniques – SPD(Oreille) 

3. Software Testing in the Rea lWorld –Edward Kit,Pearson. 

4. Effective methods of Software Testing, Perry, JohnWiley. 

5. Art of Software Testing –Meyers, JohnWiley. 

 

REFERENCE WEBSITE: 

1. https://onlinecourses.nptel.ac.in/noc21_cs73/preview 

 

 

CO\P 

O 

PO 

1 

PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 3 3 - - - - - - - - - - 

CO.2 2 3 3 - - - - - - - - - 

CO.3 2 3 3 - - - - - - - - - 

CO.4 2 3 3 3 - - - - - - - - 

CO.5 2 3 3 - 3 - - - - - - - 

CO* 2.2 3 3 3 3 - - - - - - - 
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23CAI353T NATURAL LANGUAGE PROCESSING L T P C 
  3 0 0 3 

PRE-REQUISITES: Artificial Intelligence 

COURSE EDUCATIONAL OBJECTIVES: 

1. Basics of NLP, Morphology, Tokenization, N-gram Models 

2. POS Tagging, Parsing, Treebank’s, Ambiguity Handling 

3. Word Sense Disambiguation, Semantic Parsing, Sentiment Analysis 

4. Machine Translation, Transformers, BERT/GPT, Ethical NLP 

5. Speech Recognition, Feature Extraction, Discourse Analysis 

UNIT –1: INTRODUCTION TO NLP (9) 
Introduction to NLP: Origins and Challenges, Language and Grammar in NLP, Regular 

Expressions and Finite-State Automata, Tokenization: Text Segmentation and Sentence 

Splitting, Morphological Parsing: Stemming and Lemmatization, Spelling Error Detection 

and Correction, Minimum Edit Distance and Applications, Statistical Language Models: 

Unigram, Bigram, and Trigram Models, Processing Indian Languages in NLP. 

UNIT –2: WORD-LEVEL AND SYNTACTIC ANALYSIS (9) 
Introduction, Part-of-Speech (POS) Tagging: Rule-Based, Stochastic and Transformation- 

Based Approaches, Hidden Markov Models (HMM) and Maximum Entropy Models for POS 

Tagging, Context-Free Grammar (CFG) and Constituency Parsing, Treebanks and Normal 

Forms for Grammar, Top-Down and Bottom-Up Parsing Strategies, CYK Parsing Algorithm, 

Probabilistic Context-Free Grammars (PCFGs), Feature Structures and Unification. 

 

UNIT –3: TEXT CLASSIFICATION AND INFORMATION RETRIEVAL (9) 
Naïve Bayes Classifier for Text Classification, Training and Optimization for Sentiment 

Analysis, Information Retrieval: Basic Concepts and Design Features, Information Retrieval 

Models: Classical, Non-Classical, and Alternative Models, Cluster Model, Fuzzy Model, and 

LSTM-Based Information, Retrieval, Word Sense Disambiguation (WSD) Methods: 

Supervised and Dictionary-Based Approaches. 

UNIT –4: MACHINE TRANSLATION AND SEMANTIC PROCESSING (9) 
Introduction to Machine Translation (MT), Language Divergence and Typology in MT 

Encoder- Decoder Model for Machine Translation, Translating in Low-Resource Scenarios, 

MT Evaluation Metrics and Techniques, Bias and Ethical Issues in NLP and Machine 

Translation, Semantic Analysis and First-Order Logic in NLP, Thematic Roles and 

Selectional Restrictions in Semantics, Word Senses and Relations Between Senses. 

 

UNIT –5: SPEECH PROCESSING AND ADVANCED NLP MODELS (9) 
Speech Fundamentals: Phonetics and Acoustic Phonetics, Digital Signal Processing in 

Speech Analysis, Feature Extraction in Speech: Short-Time Fourier Transform (STFT), Mel- 

Frequency Cepstral Coefficients (MFCC) and Perceptual Linear Prediction (PLP), Hidden 

Markov Models (HMMs) in Speech Recognition. 

Total Hours: 45 

COURSE OUTCOMES: 
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(Autonomous) 

 

On successful completion of the course, students will be able 
to 

Pos 

 

CO1 
Understand morphological processing and the structure of 

words and documents. 
PO1, PO2 

CO2 
Analyze syntactic structures using various parsing 

algorithms. 
PO1, P03 

CO3 
Apply semantic parsing techniques to interpret natural 

language text. 
PO1, PO2, PO4 

CO4 
Understand predicate-argument structures and meaning 

representation systems. 
PO1, PO2, P03, PO4 

CO5 
Apply cross-lingual language models and speech recognition 

techniques in NLP applications 
PO1, PO2, P04, PO5 

TEXT BOOKS: 

1. Daniel Jurafsky & James H. Martin – Speech and Language Processing: An 

Introduction to Natural Language Processing, Computational Linguistics, and 

Speech Recognition, Pearson Education, 2023. 

2. Tanveer Siddiqui & U.S. Tiwary – Natural Language Processing and Information 

Retrieval, Oxford University Press. 

 

REFERENCE BOOKS: 

1. T.V. Geetha – Understanding Natural Language Processing – Machine Learning and 

Deep Learning Perspectives, Pearson, 2024. 

2. Akshay Kulkarni & Adarsha Shivananda – Natural Language Processing Recipes - 

Unlocking Text Data with Machine Learning and Deep Learning using Python, 

Apress, 2019. 

 

REFERENCE WEBSITE: 

1. https://www.youtube.com/watch?v=M7SWr5xObkA 

2. https://onlinecourses.nptel.ac.in/noc23_cs45/preview 

3. https://archive.nptel.ac.in/courses/106/106/106106211/ 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 3 3 - - - - - - - - - - 

CO.2 3 - 3 - - - - - - - - - 

CO.3 3 2 - 2 - - - - - - - - 

CO.4 3 3 3 2 - - - - - - - - 

CO.5 3 3 - 3 2 - - - - - - - 

CO* 3 2.8 3 2.3 2 - - - - - - - 

http://www.youtube.com/watch?v=M7SWr5xObkA
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23CSE264B DISTRIBUTED OPERATING SYSTEMS L T P C 

 (Professional Elective-III) 3 0 0 3 

Course Objective: 

• To study, learn, and understand the main concepts of advanced 

operating systems(parallel processing systems, distributed systems, real 

time systems, network operating systems, and open source operating 

systems)Hardware and software features that support these systems 

CourseOutcomes: 

• Understand the design approaches of advanced operating systems 

• Analyze the design issues of distributed operating systems. 

• Evaluate design issues of multiprocessor operating systems. 

• Identify the requirements Distributed File System and Distributed 
Shared Memory. 

• Formulate the solutions to schedule the real time applications 

UNIT –1: Architectures of Distributed Systems (9) 

System Architecture Types, Distributed Operating Systems, Issues in Distributed Operating 

Systems, Communication Primitives. Theoretical Foundations: Inherent Limitations of a 

Distributed System, Lam port‘sLogical Clocks,Vector Clocks, Causal Orderingof 

Messages,Termination Detection. 

UNIT –2: Distributed Mutual Exclusion    (9) 

The Classification of Mutual Exclusion Algorithms, Non-Token –Based Algorithms: Lamport‘s 

Algorithm, The Ricart-Agrawalsa Algorithm, Maekawa‘s Algorithm,Token- Based Algorithms: 

Suzuki-Kasami‘s Broadcast Algorithm, Singhal‘s Heurisric Algorithm,Raymond‘s Heuristic 

Algorithm. 

UNIT –3: Distributed Deadlock Detection (9) 

Preliminaries, Deadlock Handling Strategies in Distributed Systems, Issues in Deadlock 

Detection and Resolution, Control OrganizationsforDistributedDeadlockDetection,Centralized- 

Deadlock–Detection Algorithms, Distributed Deadlock Detection Algorithms, Hierarchical 

Deadlock Detection Algorithms 

UNIT –4: Multiprocessor System Architectures (9) 

Introduction, Motivation for multiprocessor Systems, Basic Multiprocessor System Architectures 

Multi Processor Operating Systems: Introduction, Structures of Multiprocessor Operating 

Systems, Operating Design Issues, Threads, ProcessSynchronization, ProcessorScheduling. 

Distributed File Systems: Architecture, Mechanisms for Building DistributedFile Systems, Design 

Issues 

UNIT –5: DistributedScheduling (9) 

Issues in Load Distributing,Components of a Load Distributed Algorithm, Stability, Load 

Distributing Algorithms, Requirements for Load Distributing, Task Migration, Issues in task 

Migration Distributed Shared Memory:Architecture and Motivation, Algorithms for Implementing 

DSM, Memory Coherence, Coherence Protocols, Design Issues. 

Total Hours: 45 
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COURSE OUTCOMES: 
On successful completion of the course, students will be able 
to 

Pos 

 

CO1 

Demonstrated and applied the knowledge of the various 

methods to determine the resultant forces. 
PO1, PO2, P03, PO4 

CO2 
Analyze the equilibrium acting on a particle, bodies 
subjected to friction, simple frames and apply principle of 
virtual work to find reactions. 

 

PO1, PO2, P03, PO4 

CO3 
Find the location of centroid, center of gravity and moment 
of inertia for the given appropriate sections. 

PO1, PO2, P03, PO4 

CO4 
Analyze the kinematics of a body undergoing rectilinear, 
curvilinear motion. PO1, PO2, P03, PO4 

CO5 
Apply the dynamic equilibrium principles and work energy 

equations to solve appropriate problems. 
PO1, PO2, P03, PO4 

 

TEXTBOOK: 

1.AdvancedConceptsinOperatingSystems,MukeshSinghal,NiranjanG. Shivaratri, Tata 

Mc Graw- Hill Edition 2001 

 

REFERENCE BOOK: 

1.DistributedSystems:AndrewS.Tanenbaum,MaartenVanSteen,Pearson Prentice 

Hall, Edition – 2, 2007 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 3 2 2 2 - - - - - - - - 

CO.2 3 2 2 2 - - - - - - - - 

CO.3 3 2 2 2 - - - - - - - - 

CO.4 3 2 2 2 - - - - - - - - 

CO.5 3 2 2 2 - - - - - - - - 

CO* 3 2 2 2 - - - - - - - - 
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(Autonomous) 

 

Department of Computer Science and Engineering 

III B.Tech. - II Semester 

 

23CSE364D MOBILE ADHOC NETWORKS L T P C 

 (Professional Elective-III) 3 0 0 3 

Course Objective: 

Knowledge of mobile ad hoc networks, design and implementation issues, and available solutions. 

• Knowledge of routing mechanisms and the three classes of approaches: proactive, on-demand, and 

hybrid. 

• Knowledge of clustering mechanisms and the different schemes that have been employed, e.g., 

hierarchical, flat, and leaderless. 

• Knowledge of the 802.11 Wireless Lan (WiFi) and Bluetooth standards. 

CourseOutcomes: 

Describe the unique issues in ad-hoc/sensor networks. 

• Describe current technology trends for the implementation and deployment of wireless ad- 

hoc/sensor networks. 

• Discuss the challenges in designing MAC, routing and transport protocols for wireless ad- 

hoc/sensor networks. 

• Discuss the challenges in designing routing and transport protocols for wireless Adhoc/sensor 

networks. 
• Comprehend the various sensor network Platforms, tools and applications 

UNIT –1: Introduction to Ad Hoc Networks (9) 
Characteristics of MANETs, Applications of MANETs and challenges of 

MANETs -Routing in MANETs: Criteria for classification, Taxonomy of MANET routing algorithms, 
Topology based routing algorithms, Position based routing algorithms, Other routing algorithms. 

UNIT –2: Data Transmission: (9) 
Broadcast storm problem, Broadcasting, Multicasting and Geocasting -TC Pover Ad Hoc: TCP protocol 

overview, TCP and MANETs, Solutions for TCP over Ad hoc 

UNIT –3: Basics of Wireless, Sensors and Applications (9) 
Applications, Classification of sensor networks, Architecture of sensor network, Physical layer, MAC 

layer, Link layer. 

UNIT –4: Data Retrieval in Sensor Networks: (9) 

Routing layer, Transport layer, High-level application layer support, Adapting to the inherent 

dynamic nature of WSNs, Sensor Networks and mobile robots-Security: Security in Ad Hoc 

networks, Key management, Secure routing, Cooperation in MANETs, Intrusion Detection 

systems. 

UNIT –5: Sensor Network Platforms and Tools: (9) 
Sensor Network Hardware, Berkeley motes,Sensor Network Programming Challenges, Node-Level 

Software Platforms -Operating System: Tiny OS -Imperative Language: nesC, Data flow style 

language: Tiny GALS, Node Level Simulators, ns-2 and its sensor network extension. 

Total Hours: 45 

COURSE OUTCOMES: 
 Pos 

 

CO1 
Demonstrated and applied the knowledge of the various 

methods to determine the resultant forces. 
PO1, PO2, P03, PO4 

CO2 
Analyze the equilibrium acting on a particle, bodies 
subjected to friction, simple frames and apply principle of 
virtual work to find reactions. 

 

PO1, PO2, P03, PO4 



SREENIVASAINSTITUTEOFTECHNOLOGYANDMANAGEMENTSTUDIES 

(Autonomous) 

 

 

CO3 
Find the location of centroid, center of gravity and moment 

of inertia for the given appropriate sections. 
PO1, PO2, P03, PO4 

CO4 
Analyze the kinematics of a body undergoing rectilinear, 

curvilinear motion. 
PO1, PO2, P03, PO4 

CO5 
Apply the dynamic equilibrium principles and work energy 

equations to solve appropriate problems. 
PO1, PO2, P03, PO4 

 

TEXT BOOKS: 

1. Ad Hoc and Sensor Networks –Theory and Applications, Carlos Corderio Dharma P. 

Aggarwal, World Scientific Publications, March 2006,ISBN –981-256-681-3 

2. Wireless Sensor Networks: An Information Processing Approach, Feng Zhao, 

Leonidas Guibas, Elsevier Science, ISBN –978-1-55860-914-3 ( Morgan Kauffman) 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 3 2 2 2 - - - - - - - - 

CO.2 3 2 2 2 - - - - - - - - 

CO.3 3 2 2 2 - - - - - - - - 

CO.4 3 2 2 2 - - - - - - - - 

CO.5 3 2 2 2 - - - - - - - - 

CO* 3 2 2 2 - - - - - - - - 



SREENIVASAINSTITUTEOFTECHNOLOGYANDMANAGEMENTSTUDIES 

(Autonomous) 

 

Department of Computer Science and Engineering 

III B.Tech. - II Semester 

 

23CSE364E SOFTWARE PROJECT MANAGEMENT L T P C 

  3 0 0 3 

Course Objective: 
This course is designed to enable the students to understand the fundamental principles of 

Software Project management & will also have a good knowledge of the responsibilities of a project 

manager and how to handle them. 

 

CourseOutcomes: 

After completion of the course, students will be able to 

• Describe the fundamentals of Project Management 

• Recognize and use Project Scheduling Techniques 

• Familiarize with Project Control Mechanisms 
• Understand Team Management 
• Recognize the importance of Project Documentation and Evaluation 

UNIT –1: conventional software Management: (9) 

The waterfall model, conventional software Management performance Evolution of 

Software Economics: software Economics. Pragmatic Software Cost Estimation Improving 

Software Economics: Reducing Software Product Size, Improving Software Processes, 

Improving Team Effectiveness, Improving Automation, Achieving Required Quality, Peer 

Inspections. 
UNIT –2: The old way and the new (9) 
The principles of conventional software Engineering, principles of modern software 

management, transitioning to aniterative process. Lifecycle phases: Engineering and 

production stages, inception, Elaboration, construction, transition phases. Artifacts of the 

process: The artifact sets, Management artifacts, Engineering artifacts, programmatic artifacts 

 

UNIT –3: Work Flows of the process (9) 
Software process work flows, Inter Trans work flows. Check points of the Process: MajorMileStones, 

MinorMilestones, Periodicstatusassessments.IterativeProcessPlanning: work break down structures, 

planning guidelines, cost and schedule estimating, Iteration planning process, Pragmatic planning 

 

UNIT –4: ProcessAutomation (9) 
Automation Building Blocks, The Project Environment. Project Control and Process 

instrumentation: The seven core Metrics, Management indicators, quality indicators Tailoring 

the Process: Process discriminants. Managing people and organizing teams. 

UNIT –5: Project Organizations and Responsibilities (9) 
Line - of-Business Organizations, Project Organizations, evolution of Organizations. 

Future Software Project Management: modern Project Profiles, Next generation Software economics, 

modern process stransitions. Case Study: The Command Center Processing and Display System- 

Replacement (CCPDS-R) 

Total Hours: 45 
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(Autonomous) 

 

COURSE OUTCOMES: 

On successful completion of the course, students will be able 
to 

Pos 

 

CO1 
Demonstrated and applied the knowledge of the various 

methods to determine the resultant forces. 
PO1, PO2, P03, PO4 

CO2 
Analyze the equilibrium acting on a particle, bodies 
subjected to friction, simple frames and apply principle of 
virtual work to find reactions. 

 

PO1, PO2, P03, PO4 

CO3 
Find the location of centroid, center of gravity and moment 

of inertia for the given appropriate sections. 
PO1, PO2, P03, PO4 

CO4 
Analyze the kinematics of a body undergoing rectilinear, 

curvilinear motion. 
PO1, PO2, P03, PO4 

CO5 
Apply the dynamic equilibrium principles and work energy 

equations to solve appropriate problems. 
PO1, PO2, P03, PO4 

 

TEXT BOOKS: 

1. SoftwareProject Management,WalkerRoyce,PearsonEducation,2012 

2. BobHughes,MikeCotterellandRajibMall―SoftwareProjectManagement‖,6thEdition, Mc 

Graw Hill Edition, 2017 

REFERENCE BOOKS: 

1. PankajJalote,―SoftwareProjectManagementinpractice‖,5thEdition,PearsonEducation, 

2017. 

2. MuraliK.Chemuturi,ThomasM.CagleyJr.‖MasteringSoftwareProjectManagement:Best 

Practices, Tools and Techniques‖, J.RossPublishing, 2010 

3. SanjayMohapatra,―SoftwareProjectManagement‖,CengageLearning,2011 

REFERENCE WEBSITE: 

1. http://nptel.ac.in/courses/106101061/29 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 3 2 2 2 - - - - - - - - 

CO.2 3 2 2 2 - - - - - - - - 

CO.3 3 2 2 2 - - - - - - - - 

CO.4 3 2 2 2 - - - - - - - - 

CO.5 3 2 2 2 - - - - - - - - 

CO* 3 2 2 2 - - - - - - - - 

http://nptel.ac.in/courses/106101061/29
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23CSE363L CRYPTOGRAPHY AND NETWORK SECURITY LAB L T P C 

 Common to CSE,CSE(AI),CSE(AI&ML) & CSE(DS) - - 3 1.5 

 

PRE-REQUISITES: Nil. 

Course Objectives: 

• Make use of Data sets in implementing the machine learning algorithms 

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

Course Outcomes (CO): 

After completion of the course, students will be able to 

• Understand the Mathematical and statistical prospective of machine learning algorithms 

Through python programming 

• Appreciate the importance of visualization in the data analytics solution. 

• Derive insights using Machine learning algorithms. 

List for Exercises: 

1. Write a C program that contains a string (char pointer) with a value ‗Hello world‘. The 

program should XOR each character in this string with 0 and displays the result. 

2. Write a C program that contains a string (char pointer) with a value ‗Hello world‘. The 

program should AND or and XOR each character in this string with 127 and display the 

result. 

3. Write a Java program to perform encryption and decryption using the following algorithms 

a. Ceaser cipher b. Substitution cipher c. Hill Cipher 

4. Write a C/JAVA program to implement the DES algorithm logic. 

5. Write a C/JAVA program to implement the Blowfish algorithm logic. 

6. Write a C/JAVA program to implement the Rijndael algorithm logic. 

7. Write the RC4 logic in Java Using Java cryptography; encrypt the text ―Hello world‖ using 

Blowfish. Create your own key using Java key tool. 

8. Write a Java program to implement RSA algorithm. 

9. Implement the Diffie-Hellman Key Exchange mechanism using HTML and JavaScript. 

10. Calculate the message digest of a text using the SHA-1 algorithm in JAVA. 

11. Calculate the message digest of a text using the MD5 algorithm in JAVA. 

References: 

• Cryptography and Network Security-BehrouzA Forouzan, Debdeep Mukhopadhyaya, 

Mc- Graw Hill, 3rd Edition, 2015. 

Network Security Illustrated, Jason Albanese and Wes Sonnenreich, MGH Publishers,2003. 
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23HSM241L SOFTSKILLS 
L T P C 

1 0 2 2 

 

Course Objectives:  

• To encourage all round development of the students by focusing on soft skills 

• To make the students aware of critical thinking and problem-solving skills 

• To enhance healthy relationship and understanding within and outside an organization 

• To function effectively with heterogeneous teams 

 

Course Outcomes (CO):  

 COs Statements Blooms 

level 

 

 CO1 List out various elements of soft skills L1, L2,  

 CO2 Describe methods for building professional image L1, L2  

 CO3 Apply critical thinking skills in problem solving L3  

 CO4 Analyse the needs of an individual and team for well-being L4  

 CO5 Assess the situation and take necessary decisions L5  

 CO6 Create a productive work place atmosphere using social and work-life skills ensuring 
personal and emotional well-being 

L6  

SYLLABUS  

UNIT – I Soft Skills & Communication Skills Lecture Hrs  

Soft Skills - Introduction, Need - Mastering Techniques of Soft Skills – Communication Skills - 

Significance, process, types - Barriers of communication - Improving techniques 

Activities: 

Intrapersonal Skills- Narration about self- strengths and weaknesses- clarity of thought – self- 

expression – articulating with felicity 

(The facilitator can guide the participants before the activity citing examples from the lives of the great, 

anecdotes and literary sources) 

Interpersonal Skills- Group Discussion – Debate – Team Tasks - Book and film Reviews by groups - 

Group leader presenting views (non- controversial and secular) on contemporary issues or on a given 

topic. 

Verbal Communication- Oral Presentations- Extempore- brief addresses and speeches- convincing- 

negotiating- agreeing and disagreeing with professional grace. 

Non-verbal communication – Public speaking – Mock interviews – presentations with an objective to 

identify non- verbal clues and remedy the lapses on observation 

 

UNIT – II Critical Thinking Lecture Hrs  

Active Listening – Observation – Curiosity – Introspection – Analytical Thinking – Open-mindedness – 
Creative Thinking - Positive thinking - Reflection 

Activities: 
Gathering information and statistics on a topic - sequencing – assorting – reasoning – critiquing issues – 

placing the problem – finding the root cause - seeking viable solution – judging with rationale – 
evaluating the views of others - Case Study, Story Analysis 

 

UNIT – III Problem Solving & Decision Making Lecture Hrs  

Meaning & features of Problem Solving – Managing Conflict – Conflict resolution – 
Team building - Effective decision making in teams – Methods & Styles 
Activities: 
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Placing a problem which involves conflict of interests, choice and views – formulating the problem – 

exploring solutions by proper reasoning – Discussion on important professional, career and 

organizational decisions and initiate debate on the appropriateness of the decision. 
Case Study & Group Discussion 

UNIT – IV Emotional Intelligence & Stress 
Management 

Lecture Hrs 

Managing Emotions – Thinking before Reacting – Empathy for Others – Self-awareness – Self- 

Regulation – Stress factors – Controlling Stress – Tips 
Activities: 

Providing situations for the participants to express emotions such as happiness, enthusiasm, gratitude, 

sympathy, and confidence, compassion in the form of written or oral presentations. 

Providing opportunities for the participants to narrate certain crisis and stress –ridden situations caused 

by failure, anger, jealousy, resentment and frustration in the form of written and oral presentation, 

Organizing Debates 

UNIT – V 
Corporate Etiquette 

Lecture Hrs 

Etiquette- Introduction, concept, significance - Corporate etiquette - meaning, modern etiquette, 

benefits - Global and local culture sensitivity - Gender Sensitivity - Etiquette in interaction- Cell phone 

etiquette - Dining etiquette - Netiquette - Job interview etiquette -Corporate grooming tips - 

Overcoming challenges 

Activities 

Providing situations to take part in the Role Plays where the students will learn about bad and good 

manners and etiquette - Group Activities to showcase gender sensitivity, dining etiquette etc. - 

Conducting mock job interviews - Case Study - Business Etiquette Games 

NOTE-: 

1. The facilitator can guide the participants before the activity citing examples from the lives of the 

great, anecdotes, epics, scriptures, autobiographies and literary sources which bear true relevance to the 

prescribed skill. 

2. Case studies may be given wherever feasible for example for Decision Making- The decision of King 

Lear. 

Prescribed Books: 

1. Mitra Barun K, Personality Development and Soft Skills, Oxford University Press, Pap/Cdr 

edition 2012 

2. Dr Shikha Kapoor, Personality Development and Soft Skills: Preparing for Tomorrow, K I 

2018 ,esuoH gnihsilbuP lanoitanretnI 

Reference Books 

1. Sharma, Prashant, Soft Skills: Personality Development for Life Success, BPB Publications 

2018. 

2. Alex K,Soft SkillsS.Chand& Co, 2012 (Revised edition) 

3. Gajendra Singh Chauhan& Sangeetha Sharma,Soft Skills: An Integrated Approach to 

Maximise PersonalityPublished by Wiley, 2013 

4. Pillai, Sabina & Fernandez Agna, Soft Skills and Employability Skills, Cambridge University 

Press, 2018 

5. Dr. Rajiv Kumar Jain, Dr. Usha Jain,Life Skills(Paperback English)Publisher : Vayu 

Education of India, 2014 
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1. https://youtu.be/DUlsNJtg2L8?list=PLLy_2iUCG87CQhELCytvXh0E_y- 

bOO1_q 

2. https://youtu.be/xBaLgJZ0t6A?list=PLzf4HHlsQFwJZel_j2PUy0pwjVUgj7Kl 

J 

3. https://youtu.be/-Y-R9hDl7lU 

4. https://youtu.be/gkLsn4ddmTs 

5. https://youtu.be/2bf9K2rRWwo 

6. https://youtu.be/FchfE3c2jzc 

7. https://www.businesstrainingworks.com/training-resource/five-free-business- 

etiquette-training-games/ 

8. https://onlinecourses.nptel.ac.in/noc24_hs15/preview 

9. https://onlinecourses.nptel.ac.in/noc21_hs76/preview 

Online Learning Resources: 

https://youtu.be/DUlsNJtg2L8?list=PLLy_2iUCG87CQhELCytvXh0E_y-bOO1_q
https://youtu.be/DUlsNJtg2L8?list=PLLy_2iUCG87CQhELCytvXh0E_y-bOO1_q
https://youtu.be/xBaLgJZ0t6A?list=PLzf4HHlsQFwJZel_j2PUy0pwjVUgj7KlJ
https://youtu.be/xBaLgJZ0t6A?list=PLzf4HHlsQFwJZel_j2PUy0pwjVUgj7KlJ
https://youtu.be/-Y-R9hDl7lU
https://youtu.be/gkLsn4ddmTs
https://youtu.be/2bf9K2rRWwo
https://youtu.be/FchfE3c2jzc
https://www.businesstrainingworks.com/training-resource/five-free-business-etiquette-training-games/
https://www.businesstrainingworks.com/training-resource/five-free-business-etiquette-training-games/
https://onlinecourses.nptel.ac.in/noc24_hs15/preview
https://onlinecourses.nptel.ac.in/noc21_hs76/preview
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III B.Tech II Semester 

 

23MAC351U TECHNICAL REPORT WRITING & IPR 
L T P C 

2 0 0 0 

 

Course Objectives:· 

1. To enable the students to practice the basic skills of research paper writing 

2. To make the students understand the importance of IP and to educate them on the basic concepts 

of Intellectual Property Rights. 

3. To practice the basic skills of performing quality literature review 

4. To help them in knowing the significance of real life practice and procedure of Patents. 

5. To enable them learn the procedure of obtaining Patents, Copyrights, & Trade Marks 

 

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

 

COURSE OUTCOMES: At the end of the course, students will be able to Blooms Level 

CO1 Identify key secondary literature related to their proposed technical pap 
writing 

L1, L2 

CO2 Explain various principles and styles in technical writing L1, L2 

CO3 Use the acquired knowledge in writing a research/technical paper L3 

CO4 Analyse rights and responsibilities of holder of Patent, Copyright, 

rademark, International Trademark etc. 

L4 

CO5 Evaluate different forms of IPR available at national & international 

evel 

L5 

CO6 Develop skill of making search of various forms of IPR by using modern 
ools and techniques. 

L3, L6 

 

UNIT – I: 

Principles of Technical Writing: styles in technical writing; clarity, precision, coherence andlogical 

sequence in writing-avoiding ambiguity- repetition, and vague language -highlighting your findings- 

discussing your limitations -hedging and criticizing -plagiarism and paraphrasing . 

 

 

UNIT – II: 

Technical Research Paper Writing: Abstract- Objectives-Limitations-Review of Literature- 

Problemsand Framing Research Questions- Synopsis 
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UNIT – III: 

Process of research: publication mechanism: types of journals- indexing-seminars- conferences- proof reading – 

plagiarism style; seminar & conference paper writing; Methodology-discussion-results- citation rules 

IT – IV: 

oduction to Intellectual property: Introduction, types of intellectual property, International organizations, agencies and 

ties, importance of intellectual property rights 

de Marks: Purpose and function of trademarks, acquisition of trade mark rights, protectable matter, selecting and 

uating trade mark, trade mark registration processes. 

UNIT – V: 

Law of copy rights: Fundamentals of copy right law, originality of material, rights of reproduction, rights to 

perform the work publicly, copy right ownership issues, copy right registration, notice of copy right, 

international copy right law 

Law of patents: Foundation of patent law, patent searching process, ownership rights and transfer.Patent law, 

intellectual property audits. 

Textbooks: 

1. Deborah. E. Bouchoux, Intellectual Property Rights, Cengage Learning India, 2013 

2. Meenakshi Raman, Sangeeta Sharma. Technical Communication:Principles and practices.Oxford. 

 

Reference Books: 

1. R.Myneni, Law of Intellectual Property, 9th Ed, Asia law House, 2019. 

2. Prabuddha Ganguli,Intellectual Property Rights Tata Mcgraw Hill, 2001 

3. P.Naryan,Intellectual Property Law, 3rd Ed ,Eastern Law House, 2007. 

4. Adrian Wallwork. English for Writing Research PapersSecond Edition. Springer Cham 

Heidelberg New York ,2016 
5. Dan Jones, Sam Dragga, Technical Writing Style 

Online Resources 

1. https://theconceptwriters.com.pk/principles-of-technical-writing/ 

2. https://www.ewh.ieee.org/soc/emcs/acstrial/newsletters/summer10/TechPaperWriting.html 

3. https://www.ewh.ieee.org/soc/emcs/acstrial/newsletters/summer10/TechPaperWriting.html 

4. https://www.manuscriptedit.com/scholar-hangout/process-publishing-research-paper-journal/ 

5. https://www.icsi.edu/media/website/IntellectualPropertyRightLaws&Practice.pdf 

6. https://lawbhoomi.com/intellectual-property-rights-notes/ 

7. https://www.extension.purdue.edu/extmedia/ec/ec-723.pdf 
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SREENIVASA INSTITUTE OF TECHNOLOGY AND MANAGEMENT STUDIES 
(Autonomous) 

           DEPARTMENT OF CSE-ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING  

 

 

III B.Tech.- VI Semester 
23CSM362T DEEP LEARNING 

 (PROFESSIONAL CORE) 
L T P C 

 3 - - 3 
 
PRE-REQUISITES: Machine Learning basics 

COURSE EDUCATIONAL OBJECTIVES: 
1. Demonstrate the major technology trends driving Deep Learning  
2. Build, train, and apply fully connected deep neural networks  
3. Implement efficient (vectorized) neural networks  
4. Analyse the key parameters and hyper parameters in a neural network's architecture  
5. Demonstrate the sequence modeling and Networks of Deep Learning    

 
UNIT-I: LINEAR ALGEBRA, PROBABILITY AND NUMERICAL COMPUTATION     (9)   
Linear Algebra: Scalars, Vectors, Matrices and Tensors, Matrix operations, types of 
matrices, Norms, Eigen decomposition, Singular Value Decomposition, Principal Components 
Analysis.  
Probability and Information Theory: Random Variables, Probability Distributions, 
Marginal Probability, Conditional Probability, Expectation, Variance and Covariance, Bayes’ 
Rule, Information Theory.  
Numerical Computation: Overflow and Underflow, Gradient-Based Optimization, 
Constrained Optimization, Linear Least Squares.  

 
UNIT-II: MACHINE LEARNING AND DEEP FEED FORWARD NETWORKS      (9)  
Machine Learning: Basics and Under fitting, Hyper parameters and Validation Sets, 
Estimators, Bias and Variance, Maximum Likelihood, Bayesian Statistics, Supervised and 
Unsupervised Learning, Stochastic Gradient Descent, Challenges Motivating Deep Learning.  
Deep Feed forward Networks: Learning XOR, Gradient-Based Learning, Hidden Units, 
Architecture Design, Back-Propagation and other Differentiation Algorithms.  

 

UNIT-III: REGULARIZATION AND OPTIMIZATION OF DL MODELS  (9)  
Regularization for Deep Learning: Parameter Norm Penalties, Norm Penalties as 
Constrained Optimization, Regularization and Under-Constrained Problems, Dataset 
Augmentation, Noise Robustness, Semi-Supervised Learning, Multi-Task Learning, Early 
Stopping, Parameter Tying and Parameter Sharing, Sparse Representations, Bagging and 
Other Ensemble Methods, Dropout, Adversarial Training, Tangent Distance, Tangent Prop and 
Manifold Tangent Classifier.  
Optimization for Training Deep Models: Pure Optimization, Challenges in Neural Network 
Optimization, Basic Algorithms, Parameter Initialization Strategies, Algorithms with Adaptive 
Learning Rates, Approximate Second-Order Methods, Optimization Strategies and Meta-
Algorithms.  

 
UNIT-IV: CONVOLUTIONAL NETWORKS              (9) 
Convolutional Networks: The Convolution Operation, Pooling, Convolution, Basic 
Convolution Functions, Structured Outputs, Data Types, Efficient Convolution Algorithms, 
Random or Unsupervised Features, Basis for Convolutional Networks. 
 
UNIT-V: SEQUENCE MODELING                (9)  
Sequence Modeling: Recurrent and Recursive Nets: Unfolding Computational Graphs, 
Recurrent Neural Networks, Bidirectional RNNs, Encoder-Decoder Sequence-to-Sequence 
Architectures, Deep Recurrent Networks, Recursive Neural Networks, Echo State Networks, 
LSTM, Gated RNNs, Optimization for Long-Term Dependencies, Auto encoders, Deep 
Generative Models. 

                  Total Hours:45 
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COURSE OUTCOMES: 

On successful completion of the course, students will be able 
to 

POs 

CO1 Demonstrate the mathematical foundation of neural network PO1, PO2, P03, PO4 

CO2 Describe the machine learning basics PO1, PO2, P03, PO4 

CO3 Differentiate architecture of deep neural network PO1, PO2, P03, PO4 

CO4 Build a convolutional neural network PO1, PO2, P03, PO4 

CO5 Build and train RNN and LSTMs PO1, PO2, P03, PO4 

 
TEXT BOOKS: 

1. Ian Goodfellow, YoshuaBengio, Aaron Courville, “Deep Learning”, MIT Press,2016.  
2. Josh Patterson and Adam Gibson, “Deep learning: A practitioner's approach”, O'Reilly 

Media, First Edition,2017.  
 
REFERENCE BOOKS:  

1. Fundamentals of Deep Learning, Designing next-generation machine intelligence 
algorithms, Nikhil Buduma, O’Reilly, Shroff Publishers,2019.  

2. Deep learning Cook Book, Practical recipes to get started Quickly, Douwe Osinga, 
O’Reilly, Shroff Publishers, 2019.  

 
ONLINE LEARNING RESOURCES:  

1. https://keras.io/datasets/ 
2. http://deeplearning.net/tutorial/deeplearning.pdf 
3. https://arxiv.org/pdf/1404.7828v4.pdf 
4. https://www.cse.iitm.ac.in/~miteshk/CS7015.html 
5. https://www.deeplearningbook.org 
6. https://nptel.ac.in/courses/106105215 

 
CO-PO MAPPING: 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

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

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

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

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

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

CO* 3 2 2 2 - - - - - - - - 
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DEPARTMENT OF MANAGEMENT STUDIES 

IV B. Tech –VII semester 

Course Code E-Business L T P C 

23HSM471B (Common to All branches of 

Engineering) 
4 - - 3 

PRE - REQUSITES: NIL 

COURSE EDUCATIONAL OBJECTIVES: 

1. To provide knowledge on emerging concept on E-Business related aspects 

2. To understand various electronic markets & business models. 

3. To impart the information about electronic payment systems & banking. 

4. To create awareness on security risks and challenges in E-commerce. 

5.  To make the students aware on different e-marketing channels & strategies 

UNIT – I: Electronic Business:                                                        (8) 

Introduction – Nature, meaning, significance, functions and advantages - Definition of 

Electronic Business - Functions of Electronic Commerce (EC)-Advantages & Disadvantages 

of E-Commerce –E-Commerce and E-Business, Internet Services, Online Shopping- E-

Commerce Opportunities for Industries. 

UNIT – II: Electronic Markets and Business Models:                  (9) 

Introduction –E-Shops-E-Malls E-Groceries - Portals - Vertical Portals-Horizontal Portals - 

Advantages of Portals -Business Models- Business to Business (B2B)-Business to 

Customers (B2C) - Business to Government(B2G)-Auctions-B2B Portals in India 

UNIT – III:  Electronic Payment Systems:                                   (9) 

Introduction to electronic payment systems (EPS) -Types of electronic payments - 

Credit/debit cards, e- wallets, UPI, and crypto currencies -Smart cards and digital wallets: 

Features and usage -Electronic Fund Transfer (EFT): Role in business transactions -

Infrastructure requirements and regulatory aspects of e-payments 

 

UNIT – IV: E-Security:                                                                    (10) 

Security risks and challenges in electronic commerce - Cyber threats - Phishing, hacking, 

identity theft, and malware - Digital Signatures & Certificates - Security protocols over public 

networks (HTTP, SSL, TLS) - Firewalls in securing e-business platforms. 

UNIT – V: E-Marketing:                                                                   (9) 

Introduction – Online Marketing – Advantages of Online Marketing – Internet 

Advertisement – Advertisement Methods – Conducting Online Market Research– – E-

marketing planning: Online branding, social media marketing, and email marketing - E-

business strategies: Digital advertising, content marketing, and analytics  

E-Customer Relationship Management (e CRM) E-supply chain management (e-SCM) 

Total Hours: 45 
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COURSE OUTCOMES: 

On successful completion of the course, student will be able 

to 

POs 

CO1 

 

Outline the concept of E-Business & its scope and 

functions. 

PO9,PO11,PO12 

CO2 
Apply the E-market-Models in various business situations 

and organizations 

PO9,PO11,PO12 

CO3 
Analyze the various E-payment systems & importance of 

net banking 

PO8,PO9, 

PO11,PO12 

CO4 
Demonstrate the knowledge gained in E -security and its 

challenges 

PO1,PO6,PO8, 

PO9, PO11,PO12 

CO5 
Evaluate market research strategies& E-advertisements. PO8,PO9,PO10, 

PO11,PO12 

 

Text Books: 

1. Arati Oturkar & Sunil Khilari. E-Business. Everest Publishing House, 2022 

2.  P.T.S Joseph. E-Commerce, Fourth Edition, Prentice Hall of India, 2011 

Reference Books: 

1. Debjani, Kamalesh K Bajaj. E-Commerce, Second Edition Tata McGraw-
Hill‘s, 2005 

2. Dave Chaffey.E-Commerce E-Management, Second Edition, Pearson, 
2012. 

3. Henry Chan. E-Commerce Fundamentals and Application, Raymond 
Leatham Wiley India 2007 

4. S. Jaiswal. E-Commerce Galgotia Publication Pvt Ltd., 2003. 

Reference website: 

1. https://www.slideshare.net/fatimahAlkreem/e-businessppt-67935771 
2. https://www.slideshare.net/VikramNani/e-commerce-business-models 

3. https://www.slideshare.net/RiteshGoyal/electronic-payment-system 
4. https://www.slideshare.net/WelingkarDLP/electronic-security 
 

 

 

 

 

 

https://www.slideshare.net/fatimahAlkreem/e-businessppt-67935771
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CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 - - - - - - - -    2 - 3 3 

CO.2 - - - - - - - - 2 - 3 3 

CO.3 - - - - - - - 2 3 - 3 3 

CO.4 2 - - - - 2 - 2 3 - 3 3 

CO.5 - - - - - - - 2 2 3 3 3 

CO* 2 - - - - 2 - 2 2.6 3 3 3 
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IV B.Tech – VII Semester 

 

Subject Code Management Science L T P C 

23HSM471C (Common to All Branches) 4 0 0 3 

PRE-REQUISITES: Nil. 

COURSE EDUCATIONAL OBJECTIVES: 

The objectives of this course are 

1. To provide fundamental knowledge on Management, Administration, Organization & 

its concepts; 

2. To make the students understand the role of management in Production; 

3. To impart the concept of HRM in order to have an idea on Recruitment, Selection, 

Training & Development, Job Evaluation and Merit Rating concepts; 

4. To create awareness on identify Strategic Management areas & the PERT/CPM for 

better Project Management; 

5. To make the students aware of the contemporary issues in modern management. 

UNIT- I INTRODUCTION TO MANAGEMENT                             (9) 
Management - Concept and meaning - Nature-Functions - Management as a Science and Art 

and both - Schools of Management Thought - Taylor‘s Scientific Theory - Henry Fayol‘s 

principles - Elton Mayo‘s Human relations - Organizational Designs - Line organization - Line 

& Staff Organization - Functional Organization - Matrix Organization - Project Organization - 

Committee form of Organization - Social Responsibilities of Management.    
UNIT - II OPERATIONS MANAGEMENT                                      (9) 

      Principles and Types of Plant Layout - Methods of Production (Job, batch and Mass 

Production), Work Study - Statistical Quality Control- Material Management - Objectives  

Inventory-Functions - Types, Inventory Techniques – EOQ - ABC Analysis - Marketing 

Management - Concept - Meaning – Nature - Functions of Marketing - Marketing Mix - 

Channels of Distribution - Advertisement and Sales Promotion - Marketing Strategies based 

on Product Life Cycle.    

UNIT - III HUMAN RESOURCES MANAGEMENT (HRM)            (9) 

HRM - Definition and Meaning – Nature - Managerial and Operative Functions - Job Analysis 

- Human Resource Planning (HRP) - Employee Recruitment - Sources of Recruitment - 

Employee Selection - Process - Employee Training and Development - Methods - 

Performance Appraisal Concept - Methods of Performance Appraisal – Placement - Employee 

Induction - Wage and Salary Administration.     

UNIT - IV STRATEGIC & PROJECT MANAGEMENT                    (9) 
Definition & Meaning - Setting of Vision - Mission - Goals - Corporate Planning   Process - 

Environmental Scanning - Steps in Strategy Formulation and Implementation - SWOT 

Analysis - Project Management - Network Analysis - Programme Evaluation and Review 

Technique (PERT) - Critical Path Method (CPM) Identifying Critical Path - Probability of 

Completing the project within given time - Project Cost- Analysis - Project Crashing (Simple 

problems).    

UNIT - V CONTEMPORARY ISSUES IN MANAGEMENT                 (9) 

 Customer Relations Management (CRM) - Total Quality Management (TQM) - Six Sigma 
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Concept - Supply Chain Management (SCM) - Enterprise Resource Planning (ERP) - 

Performance Management – Employee Engagement and Retention - Business Process Re-

engineering and Bench Marking - Knowledge Management – Change Management –

Sustainability and Corporate Social Responsibility. 

 Total Hours: 45 

COURSE OUTCOMES: 

On successful completion of the course, students will be able to POs 

 

CO1 

Remember the concepts & principles of management and designs of 
organization in a practical world 

PO6, PO9, 

PO10,PO11,PO12 

 

CO2 

Understand the knowledge of Work-study principles & Quality 

Control techniques in industry 
PO2,PO9,PO10, 

PO11,PO12 

 

CO3 

Apply the process of Recruitment & Selection in organization. PO9,PO10, 

PO11,PO12 

 

CO4 

Analyze the concepts of HRM & different training methods. PO2,PO3,PO4,PO5, 

PO9, PO10, 

PO11,PO12 

 

CO5 

Evaluate PERT/CPM Techniques for projects of an enterprise and 

estimate time & cost of project & to analyze the business through 

SWOT 

PO2,PO3,PO4,PO5, 

PO6,PO7,PO8,PO9, 

PO10, PO11,PO12 

TEXT BOOKS:  

1. Frederick S. Hillier, Mark S. Hillier. Introduction to Management Science, October 26, 

2023. 

2. A.R Aryasri, Management Science, TMH, 2019 

REFERENCE BOOKS: 

1. Stoner, Freeman, Gilbert.Management, Pearson Education, New Delhi, 2019. 

2. Introduction to Management Science, 12e, Bernard W. Taylor, Pearson Education, 

New Delhi, 2016 

3. Koontz & Weihrich, Essentials of Management, 6/e, TMH, 2005.  

4. Kanishka Bedi, Production and Operations Management, Oxford University Press, 

2004.  

5. Samuel C.Certo, Modern Management, 9/e, PHI, 2005  

6. R.K. Rajput, “A Textbook of Manufacturing Technology: Manufacturing Processes”, 

2/e, Laxmi Publications (P) Ltd., New Delhi, 2017. 

REFERENCE WEBSITE: 

1. https://www.slideshare.net/slideshow/introduction-to-management-and-

organization231308043/23130804 

2. https://nptel.ac.in/courses/112107238  

3. https://archive.nptel.ac.in/courses/110/104/110104068/  

4. https://archive.nptel.ac.in/courses/110/105/110105069/ 

5. https://onlinecourses.nptel.ac.in/noc24_mg112 

 

 

 

https://www.amazon.in/R-K-Rajput/e/B00J747LHA/ref%3Ddp_byline_cont_book_1
https://nptel.ac.in/courses/112107238
https://archive.nptel.ac.in/courses/110/104/110104068/
https://archive.nptel.ac.in/courses/110/105/110105069/
https://onlinecourses.nptel.ac.in/noc24_mg112
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CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

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

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

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

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

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

CO* - 2 2 2 2 2 2 3 2.6 2 2 3 
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IV B.Tech. - VII Semester 

 
COURSE CODE BUSINESS ETHICS AND CORPORATE GOVERNANCE L T P C 

23HSM471A (Common to All Branches) 4 0 0 3 

PRE-REQUISITES: Nil. 

COURSE EDUCATIONAL OBJECTIVES: The objectives of this course are 

1. To make the student understand the principles of business ethics 

2. To enable them in knowing about the ethics in management 

3.  To facilitate the student’ role in corporate culture 

4. To impart knowledge about the legal Frame-work 

5. To provide awareness about the corporate governance 

UNIT-I: INTRODUCTION TO ETHICS       (9) 

Ethics Introduction – Meaning – Nature, Scope, significance, Loyalty, and ethical behavior. 

Value systems - Business Ethics - Types, Characteristics, Factors, Contradictions and Ethical 

Practices in Management Corporate Social Responsibility – Issues of Management – Crisis 

Management.  

UNIT-II: ETHICS IN MANAGEMENT       (9) 
Ethics in production, finance, Human resource management and Marketing Management - 

The Ethical Value System – Universalism, Utilitarianism, Distributive Justice, Social 

Contracts, Individual Freedom of Choice, Professional Codes; Culture and Ethics – Ethical 

Values in different Cultures - Culture and Individual Ethics – professional ethics and 

technical ethics.  

UNIT-III: CORPORATE CULTURE        (10) 

Introduction - Meaning, definition, Nature, and significance – Key elements of corporate 

culture, shared values, beliefs and norms, rituals, symbols and language - Types of 

corporate culture, hierarchical culture, market driven culture – Organization leadership and 

corporate culture, leadership styles and their impact on culture, transformational leadership 

and culture change.  

UNIT- IV: LEGAL FRAME WORK         (9) 
Law and Ethics -Agencies enforcing Ethical Business Behavior - Legal Impact – 

Environmental Protection, Fair Trade Practices, legal Compliances, Safeguarding Health and  

wellbeing of Customers – Corporate law, Securities and financial regulations, corporate 

governance codes and principles.  

UNIT -V: CORPORATE GOVERNANCE             (9) 

Introduction - Meaning – Corporate governance code, transparency & disclosure -Role of 

auditors, board of directors and shareholders. Global issues, accounting and regulatory 

frame work - Corporate scams - Committees in India and abroad, corporate social 

responsibility. BoDs composition, Cadbury Committee Various committees - Reports - 

Benefits and Limitations.  
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COURSE OUTCOMES 

At the end of the course, students will be able to POS 

CO1 

Understand the Ethics and different types of ethics. 

  

PO6, 

PO8,PO9,PO10,PO12 

CO2 
Understand business ethics and ethical practices in 

management 

 

PO6,PO8,PO9,PO10,P

O12 

CO3 
Understand the role of ethics in management PO6, 

PO8,PO9,PO10,PO12 

CO4 
Apply the knowledge of professional ethics & technical ethics PO6, 

PO8,PO9,PO10,PO12 

CO5 
Analyze corporate law, ethics, codes & principles, Evaluate 

corporate governance & corporate scams 

 PO6, PO8,P10,PO12 

TEXT BOOKS: 

 1. Murthy CSV: Business Ethics and Corporate Governance, HPH July 2017  

2. Bholananth Dutta, S.K. Podder – Corporation Governance, VBH. June 2010 

 

REFERENCE BOOKS: 

1. Dr. K. Nirmala, KarunakaraReaddy. Business Ethics and Corporate Governance, 

HPH  

2. H.R.Machiraju: Corporate Governance, HPH, 2013  

3. K. Venkataramana, Corporate Governance, SHBP.  

4. N.M.Khandelwal. Indian Ethos and Values for Manager 

 

REFERENCE WEBSITE: 

1. https://onlinecourses.nptel.ac.in/noc21_mg46/  

2. https://archive.nptel.ac.in/courses/110/105/110105138/  

3. https://onlinecourses.nptel.ac.in/noc21_mg54/  

4. https://onlinecourses.nptel.ac.in/noc22_mg54/  

5. https://archive.nptel.ac.in/courses/109/106/109106117/ 

 

 

 

 

 

 

 

 

 

 

https://onlinecourses.nptel.ac.in/noc21_mg46/
https://archive.nptel.ac.in/courses/110/105/110105138/
https://onlinecourses.nptel.ac.in/noc21_mg54/
https://onlinecourses.nptel.ac.in/noc22_mg54/
https://archive.nptel.ac.in/courses/109/106/109106117/
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CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

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

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

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

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

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

CO - - - - - 2 - 3 2 2 - 3 
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23CSE471C SOFTWARE ARCHITECTURE AND DESIGN PATTERN L T P C 

  3 0 0 3 

 

Course Objectives: 

After completing this course, the student should be able to: 

• To under stand the concept of patterns and the Catalog. 

• To discuss the Presentation tier design patterns and their affect on: sessions, client access, 

validation and consistency. 

• To understand the variety of implemented bad practices related to the Business and Integration 

tiers. 

Course Out comes: 

• To highlight the evolution of patterns. 

• To learn how to add functionality to designs while minimizing complexity 

• To learn what design patterns really are, and are not 

• To know about specific design patterns. 

• To learn how to use design patterns to keep code quality high without over design. 

 

UNIT – I 

Envisioning Architecture: The Architecture Business Cycle, What is Software Architecture, 

Architectural patterns, reference models, reference architectures, architectural structures and views. 

Creating an Architecture: Quality Attributes, Achieving qualities, Architectural styles and patterns, 

designing the Architecture, Documenting software architectures, Reconstructing Software 

Architecture. 

UNIT – II 

Analyzing Architectures: Architecture Evaluation, Architecture design decision making, ATAM, 

CBAM. Moving from one system to many: Software Product Lines, Building systems from off the 

shelf components, Software architecture in future. 

UNIT – III 

Patterns: Pattern Description, Organizing catalogs, role in solving design problems, Selection and 

usage.Creational and Structural patterns: Abstract factory, builder, factory method, prototype, 

singleton, adapter, bridge, composite, façade, flyweight 

UNIT – IV 

Behavioural patterns: Chain of responsibility, command, Interpreter, iterator, mediator,memento, 

observer, state, strategy. template method, visitor. 

UNIT – V 

Case Studies: A-7E – A case study in utilizing architectural structures, The World Wide Web - a 

case study in interoperability, Air Traffic Control – a case study in designing for high availability, 

Celsius Tech – a case study in product line development 

TEXT BOOKS: 

1. Software Architecture in Practice, second edition, Len Bass, Paul Clements & Rick Kazman, 

Pearson Education, 2003. 

2. Design Patterns, Erich Gamma, Pearson Education. 

REFRENCE BOOKS: 

1. Beyond Software architecture, Luke Hohmann, Addison wesley, 2003. 

2. Software architecture, David M. Dikel, David Kane and James R. Wilson, Prentice Hall PTR, 2001 

3. Software Design, David Budgen, second edition, Pearson education, 2003 

4. Head First Design patterns, Eric Freeman & Elisabeth Freeman, O‘REILLY, 2007. 

5. Design Patterns in Java, Steven John Metsker & William C. Wake, Pearson education, 2006 6. 

J2EE Patterns, Deepak Alur, John Crupi & Dan Malks, Pearson education, 2003. 
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Course Objectives: 

• Understand how block chain systems (mainly Bit coin and Ethereum) work and to securely interact 

with them. 

• Design, build, and deploy smart contracts and distributed applications. 

• Integrate ideas from block chain technology into their own projects. 

 

Course Outcomes (CO): 

After completion of the course, students will be able to 

1. Demonstrate the foundation of the Block chain technology and understand the processes in 

payment and funding. 

2. Identify the risks involved in building Block chain applications. 

3. Review of legal implications using smart contracts. 

4. Choose the present landscape of Blockchain implementations and Understand Crypto currency 

markets 

5. Examine how to profit from trading crypto currencies. 

 

 

UNIT - I Introduction Lecture 8Hrs 

Introduction, Scenarios, Challenges Articulated, Block chain, Block chain Characteristics, 

Opportunities Using Block chain, History of Block chain. Evolution of Block chain: Evolution of 

Computer Applications, Centralized Applications, Decentralized Applications, Stages in Block chain 

Evolution, Consortia, Forks, Public Block chain Environments, Type of Players in Block chain 

Ecosystem, Players in Market. 

 

 

UNIT - II Block chain Concepts Lecture 9Hrs 

Block chain Concepts: Introduction, Changing of Blocks, Hashing, Merkle-Tree, Consensus, Mining 

and Finalizing Blocks, Currency aka tokens, security on block chain, data storage on block chain, 

wallets, coding on block chain: smart contracts, peer-to-peer network, types of block chain nodes, risk 

associated with bloc chain solutions, life cycle of block chain transaction 

 

UNIT - III Architecting Block chain solutions Lecture 9Hrs 

Architecting Block chain solutions: Introduction, Obstacles for Use of Block chain, Block chain 

Relevance Evaluation Framework, Block chain Solutions Reference Architecture, Types of Block chain 

Applications. Cryptographic Tokens, Typical Solution Architecture for Enterprise Use Cases, Types of 

Block chain Solutions, Architecture Considerations, Architecture with Block chain Platforms, Approach 

for Designing Block chain Applications 
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UNIT - IV Ethereum Block chain Implementation Lecture 8Hrs 

Ethereum Block chain Implementation: Introduction, Tuna Fish Tracking Use Case, Ethereum 

Ecosystem, Ethereum Development, Ethereum Tool Stack, Ethereum Virtual Machine, Smart Contract 

Programming, Integrated Development Environment, Truffle Framework, Ganache, Unit Testing, 

Ethereum Accounts, My Ether Wallet, Ethereum Networks/Environments, Infura, Ether scan, Ethereum 

Clients, Decentralized Application, Metamask, Tuna Fish Use Case Implementation, Open Zeppel in 

Contracts . 

 

 

UNIT - V Hyper ledger Block chain Implementation Lecture 8Hrs 

Hyper ledger Implementation: Introduction, Use Case – Car Ownership Tracking, Hyper ledger 

Fabric, Hyper ledger Fabric Transaction Flow, FabCar Use Case Implementation, Invoking Chain code 

Functions Using Client Application. 

Advanced Concepts in Block chain: Introduction, Inter Planetary File System (IPFS), Zero 

Knowledge Proofs, Oracles, Self-Sovereign Identity, Block chain with IoT and AI/ML Quantum 

Computing and Block chain, Initial Coin Offering, Block chain Cloud Offerings, Block chain and its 

Future Potential. 

 

 

Textbooks: 

• M. Antonopoulos, ―Mastering Bitcoin: Programming the Open Blockchain‖, O‘Reilly, Ambadas, 

Arshad Sarfarz Ariff, Sham ―Block chain for Enterprise Application Developers‖, Wiley,2020 

• Andreas 2017 

 

Reference Books: 

• Blockchain: A Practical Guide to Developing Business, Law, and Technology Solutions, 

Joseph Bambara, Paul R. Allen, Mc Graw Hill. 

• Blockchain: Blueprint for a New Economy, Melanie Swan, O‘Reilly 

 

Online Learning Resources: 

https://github.com/blockchainedindia/resources 

https://github.com/blockchainedindia/resources
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Course Objective: 

 

The primary objective of this course is to introduce students to the foundational principles and 

technologies of Virtual Reality (VR) and Augmented Reality (AR), along with the key devices, 

modeling techniques, and interaction mechanisms involved in creating immersive environments. The 

course will cover the essentials of VR and AR, including hardware, software, and human perception, as 

well as advanced concepts such as 3D modeling, interaction design, and audio rendering. Students will 

gain hands-on experience in the use of VR/AR systems and explore the challenges and methodologies 

for building interactive virtual environments. 

 

Course Outcomes: 

At the end of the Course the student will be able to: 

1. Understand the core concepts of Virtual Reality and Augmented Reality, and their differences. 

2. Learn about the hardware and software components required for VR and AR systems, as well as the 

impact of human physiology and perception on the virtual experience. 

3. Gain knowledge of input devices (trackers, navigation, and gesture interfaces) and output 

devices (graphics, sound displays, and haptic feedback). 

4. Develop skills in modeling techniques, including geometric, kinematics, physical, and behavior 

modeling for VR and AR environments. 

Explore the technologies and methodologies used to create Augmented Reality systems, 

including marker-based AR and AR software development 

 

UNIT – I (10 Lectures) 

INTRODUCTION TO VIRTUAL REALITY (VR): Defining Virtual Reality, Key elements of 

virtual reality experience, Virtual Reality, Telepresence, Augmented Reality and Cyberspace. 

Bird's-Eye View: Hardware, Software, Human Physiology and Perception. 

 

UNIT-II (10 Lectures) 

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. 
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UNIT-III (10 Lectures) 

Modeling: Geometric modeling, Kinematics modeling, Physical modeling, Behaviour modeling, 

Model management. 

 

UNIT-IV (10 Lectures) 

Augmented Reality (AR): Taxonomy, Technology and Features of Augmented Reality, AR Vs 

VR, Challenges with AR, AR systems and functionality, Augmented Reality Methods, 

Visualization Techniques for Augmented Reality, Enhancing interactivity in AR Environments, 

Evaluating AR systems 

AR software development : AR software, Camera parameters and camera calibration, Marker- 

based augmented reality, AR Toolkit. 

 
UNIT-V (10 Lectures) 
Interaction & Audio: 

Interaction - Motor Programs and Remapping, Locomotion, Manipulation, Social Interaction. Audio - 

The Physics of Sound, The Physiology of Human Hearing, Auditory Perception, Auditory Rendering. 

Interaction - Motor Programs and Remapping, Locomotion, Manipulation, Social Interaction. 

Audio -The Physics of Sound, The Physiology of Human Hearing, Auditory Perception, Auditory 

Rendering. (from Text Book2) 

 

TEXT BOOKS: 

1. Virtual Reality Technology, Second Edition, Gregory C. Burdea & Philippe Coiffet, John Wiley & 

Sons, Inc, 2017. 

2. Virtual Reality, Steven M. LaValle, Cambridge University Press, 2016. 

 

 

REFERENCES: 

1. RajeshK.Maurya,Computer Graphics with Virtual Reality System, 3rd Edition, Wiley 

Publication, 2018. 

2. William R. Sherman and Alan B. Craig, Understanding Virtual Reality Interface, 

Application, and Design, 2nd Edition, Morgan Kaufmann Publishers, Elsevier, 2019. 

3. GrigoreC.Burdea,PhilippeCoiffet,Virtual Reality Technology, 2nd Edition, Wiley,2017. 

4. K.S. Hale and K. M. Stanney, Handbook on Virtual Environments, 2nd Edition, CRC Press, 2015. 

 

WEB REFERENCES: 

1. http://vr.cs.uiuc.edu/vrbook.pdf 

https://nptel.ac.in/courses/106/106/106106138/ 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Rajesh%2BK.%2BMaurya&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Rajesh%2BK.%2BMaurya&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Rajesh%2BK.%2BMaurya&search-alias=stripbooks
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AGrigore%2BC.%2BBurdea
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AGrigore%2BC.%2BBurdea
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AGrigore%2BC.%2BBurdea
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3APhilippe%2BCoiffet
http://vr.cs.uiuc.edu/vrbook.pdf
https://nptel.ac.in/courses/106/106/106106138/
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Course Objectives: 

• Understand the basics of Internet of Things and protocols. 

• Discuss the requirement of IoT technology 

• Introduce some of the application areas where IoT can be applied. 

• Understand the vision of IoT from a global perspective, understand its applications, determine its 

market perspective using gateways, devices and data management 

 

Course Outcomes: 

After completion of the course, students will be able to 

• Understand general concepts of Internet of Things. 

• Apply design concept to IoT solutions 

• Analyze various M2M and IoT architectures 

• Evaluate design issues in IoT applications 

• Create IoT solutions using sensors, actuators and Devices 

 
UNIT- I Introduction to IoT 

Definition and Characteristics of IoT, physical design of IoT, IoT protocols, IoT communication models, IoT 

Communication APIs, Communication protocols, Embedded Systems, IoT Levels and Templates 

 

UNIT- II Prototyping IoT Objects using Microprocessor/Microcontroller 

Working principles of sensors and actuators, setting up the board – Programming for IoT, Reading from 

Sensors, Communication: communication through Bluetooth, Wi-Fi. 

 

UNIT-III IoT Architecture and Protocols 

Architecture Reference Model- Introduction, Reference Model and architecture, IoT reference Model, 

Protocols- 6LowPAN, RPL, CoAP, MQTT, IoT frameworks- Thing Speak. 

 

UNIT- IV Device Discovery and Cloud Services for IoT 

Device discovery capabilities- Registering a device, Deregister a device, Introduction to Cloud Storage models 

and communication APIs Web-Server, Web server for IoT. 

 

 

UNIT- V UAV IoT 

Introduction to Unmanned Aerial Vehicles/Drones, Drone Types, Applications: Defense, Civil, Environmental 

Monitoring; UAV elements and sensors- Arms, motors, Electronic Speed Controller(ESC), GPS, IMU, Ultra 

sonic sensors; UAV Software –Arudpilot, Mission Planner, Internet of Drones(IoD)- Case study FlytBase. 

 

Text books: 

1. Vijay Madisetti and Arshdeep Bahga, ― Internet of Things ( A Hands-on-Approach)‖, 1st Edition, 

VPT, 2014. 

2. Handbook of unmanned aerial vehicles, K Valavanis;George J Vachtsevanos, New York, 

Springer, Boston, Massachusetts : Credo Reference, 2014. 2016. 

https://www.worldcat.org/search?q=au%3AVachtsevanos%2C%2BGeorge%2BJ.%2C&qt=hot_author
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Reference Books: 

1. Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, David Boyle, 

— From Machine-to-Machine to the Internet of Things: Introduction to a New Age of Intelligence‖, 1st 

Edition, Academic Press, 2014. 

2. ArshdeepBahga, Vijay Madisetti - Internet of Things: A Hands-On Approach, Universities Press, 

2014. 

3. The Internet of Things, Enabling technologies and use cases – Pethuru Raj, Anupama C. Raman, 

CRC Press. 

4. Francis daCosta, ―Rethinking the Internet of Things: A Scalable Approach to Connecting 

Everything‖, 1st Edition, Apress Publications, 2013 

5. Cuno Pfister, Getting Started with the Internet of Things, O‟Reilly Media, 2011, ISBN: 9781- 4493- 
9357-1 

6. DGCA RPAS Guidance Manual, Revision 3 – 2020 

7. Building Your Own Drones: A Beginners' Guide to Drones, UAVs, and ROVs, John Baichtal 

 

Online Learning Resources: 

1. https://www.arduino.cc/ 

2. https://www.raspberrypi.org/ 

3. https://nptel.ac.in/courses/106105166/5 

4. https://nptel.ac.in/courses/108108098/4 

http://www.arduino.cc/
http://www.raspberrypi.org/
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Course Objectives: 

After completing this course, the student should be able to: 

• To under stand the concept of patterns and the Catalog. 

• To discuss the Presentation tier design patterns and their affect on: sessions, client access, 

validation and consistency. 

• To understand the variety of implemented bad practices related to the Business and Integration 

tiers. 

Course Out comes: 

• To highlight the evolution of patterns. 

• To learn how to add functionality to designs while minimizing complexity 

• To learn what design patterns really are, and are not 

• To know about specific design patterns. 

• To learn how to use design patterns to keep code quality high without over design. 

 

UNIT I AGILE METHODOLOGY Lecture 9 Hrs 

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 - Agility in Design, Testing – 

Agile Documentations – Agile Drivers, Capabilities and Values 

 

UNIT II AGILE PROCESSES Lecture 8Hrs 

Lean Production - SCRUM, Crystal, Feature Driven Development- Adaptive Software 

Development - Extreme Programming: Method Overview – Lifecycle – Work Products, Roles and 

Practices. 

 

UNIT III AGILITY AND KNOWLEDGE MANAGEMENT Lecture 8 Hrs 

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). 



SREENIVASA INSTITUTE OF TECHNOLOGY AND MANAGEMENT STUDIES 

(Autonomous) 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

 

 

 

UNIT IV AGILITY AND REQUIREMENTS ENGINEERING Lecture 9 Hrs 

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 V AGILITY AND QUALITY ASSURANCE Lecture 9 Hrs 

Agile Product Development – Agile Metrics – Feature Driven Development (FDD) – Financial and 

Production Metrics in FDD – Agile Approach to Quality Assurance - Test Driven Development – 

Agile Approach in Global Software Development. 

 

Text books: 

1. David J. Anderson and Eli Schragenheim, ―Agile Management for Software Engineering: 

Applying the Theory of Constraints for Business Results‖, Prentice Hall, 2003. 

2. Hazza and Dubinsky, ―Agile Software Engineering, Series: Undergraduate Topics in 

Computer Science‖, Springer, 2009. 

 

Reference Books: 

1. Craig Larman, ―Agile and Iterative Development: A Manager‗s Guide‖, Addison-Wesley, 

2004. 

2. Kevin C. Desouza, ―Agile Information Systems: Conceptualization, Construction, and 

Management‖, Butterworth-Heinemann, 2007. 

 

 

Online Learning Resources: 

https://www.nptelvideos.com/video.php?id=904 

http://www.nptelvideos.com/video.php?id=904
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Course Objectives: 

• Understand how block chain systems (mainly Bit coin and Ethereum) work and to securely interact 

with them. 

• Design, build, and deploy smart contracts and distributed applications. 

• Integrate ideas from block chain technology into their own projects. 

 

Course Outcomes (CO): 

After completion of the course, students will be able to 

1. Demonstrate the foundation of the Block chain technology and understand the processes in 

payment and funding. 

2. Identify the risks involved in building Block chain applications. 

3. Review of legal implications using smart contracts. 

4. Choose the present landscape of Blockchain implementations and Understand Crypto currency 

markets 

5. Examine how to profit from trading crypto currencies. 

 

Unit-1 

Metaverse fundamentals: Metaverse evolution, Metaverse importance and characteristics, the 

interdisciplinary nature of the Metaverse, Metaverse opportunities and risks, Computer-mediated 

communication (social presence theory, social information processing theory, media richness theory, 

cyborg theory), Avatar-mediated communication. 

 

Unit-2 

The seven layers of Metaverse: Experience Discovery, Creator economy, Spatial computing, 

Decentralization, Human interface, Infrastructure Metaverse Technologies part I: AR/VR/MR/XR, 

3D reconstruction, Game engines, Smart glasses, wearables, haptic devices, headsets and headwear. 

Unit-3 

Metaverse technologies part II: Blockchain, smart contracts, tokens, NFTs, Cryptography, Artificial 

Intelligence (AI), Internet of Things (IoT), Edge computing and 5G, 6G.Design theories and practices: 

Social presence and co-presence, Motion sickness and cybersickness, Uncanny valley, Sense of self- 

location, sense of agency and sense of body ownership, Universal simulation principle, Prototyping, 

Evaluation techniques (qualitative and quantitative). 

Unit-4 

Tools and technologies for Metaverse UX and UI: Tools and services for avatar systems, Spatial user 

interface design, Cross-platform user experience design, Multimodal user interface, Technologies and 

devices for human computer interaction in Metaverse, Metaverse platforms: Decentraland, 

SANDBOX, Roblox, Axie Infinity, uHive, Hyper Nation, Nakamoto (NAKA), Metahero (HERO), 

Star Atlas (ATLAS), Bloktopia (BLOK), Stageverse, Spatial, PalkaCity, Viverse, Sorare, Illuvium, 

Upland, Second Life, Sansar, Sensorium Galaxy 
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Unit-5 

Metaverse applications - part I: Gaming and entertainment, Travel and tourism, Education and learning, 

Remote working, Commerce and business, Metaverse applications - part II: Real estate, Banking and 

Finance, Healthcare, Social media, Fashion, Metaverse and cyber security: Cyber security concerns in 

Metaverse: Social engineering attacks, Data theft, Decentralization vs vulnerabilities, Cyber security 

risks in Metaverse: process, people, technology, Metaverse and cybercrime: Scam and theft, Rug pull, 

Money manipulation and wash trading, Money laundering, Metaverse challenges and open issues: 

Persistency, Interoperability and scalability, Maturity, Regulation, Usefulness and ease-of-use, Privacy 

and data security, Content creation, NFTs and creator economy, Social, legal and ethical issues in the 

Metaverse 

Text books 

The Metaverse, Terry Winters, Independently published, 2021, ISBN: 979-8450959283 

 

Reference Books: 

 

• Ball, M., 2022, ―The Metaverse and How It Will Revolutionize Everything―, Liveright, ISBN: 

978- 1324092032 

• Damar, M. (2021). Metaverse shape of your life for future: A bibliometric snapshot. 

Journal of Metaverse, 1(1), 1–8. 

• Day, J. (2022) Metaverse will see cyber warfare attacks unlike anything before: ‘Massively 

elevated‘, 

• February 28. 

https://www.express.co.uk/news/science/1570844/metaverse-news- 

cyber- warfare-attacks-virtual-worlds-russia-china-spt. 

• Polyviou, A., Sharma K., Pappas, I.O.(2023). Training in the metaverse: Employing 

physiological data to improve how we build metaverses for businesses. The next generation 

internet: The role of metaverses, AR, VR, MR, and digital twins, Temple University Institute for 

Business and Information Technology Link: https://ibit.temple.edu/nextgenerationinternet 

• QuHarrison T. , Keeney, S., 2022, ―The Metaverse Handbook: Innovating for the Internet's 

NextTectonic Shift‖, Wiley, ISBN: 978-1119892526 

• The mistocleous, M., Christodoulou, K., & Katelaris, L. (2023). An Educational Metaverse 

Experiment: The first on-chain and in- Metaverse academic course. Information Systems. 

EMCIS2022. Lecture Notes in Business Information Processing, Springer, Cham. 

• Stephenson, N., 1992, ―Snow Crash‖, ISBN: 978-055338 

http://www.express.co.uk/news/science/1570844/metaverse-news-cyber-
http://www.express.co.uk/news/science/1570844/metaverse-news-cyber-
https://ibit.temple.edu/nextgenerationinternet
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Objectives: 

The objective of this course is to understand the basic issues in computer vision and major 

approaches to address the methods to learn the Linear Filters, segmentation by clustering, Edge 

detection, Texture. 

Course Outcomes: 

After completing the course, you will be able to: 

• Identify basic concepts, terminology, theories, models and methods in the field of computer vision, 

• Describe known principles of human visual system, 

• Describe basic methods of computer vision related to multi-scale representation, edge detection and 

detection of other primitives, stereo, motion and object recognition, 

• Suggest a design of a computer vision system for a specific problem. 

 

UNIT-I LINEAR FILTERS Lecture 8Hrs 

Introduction to Computer Vision, Linear Filters and Convolution, Shift Invariant Linear Systems, 

Spatial Frequency and Fourier Transforms, Sampling and Aliasing Filters as Templates, Technique: 

Normalized Correlation and Finding Patterns, Technique: Scale and Image Pyramids 

UNIT-II EDGE DETECTION Lecture 9Hrs 

Noise- Additive Stationary Gaussian Noise, Why Finite Differences Respond to Noise, Estimating 

Derivatives - Derivative of Gaussian Filters, Why Smoothing Helps, Choosing a Smoothing Filter, Why 

Smooth with a Gaussian? Detecting Edges-Using the Laplacian to Detect Edges, Gradient-Based Edge 

Detectors, Technique: Orientation Representations and Corners. 

UNIT-III TEXTURE Lecture 9Hrs 

Representing Texture –Extracting Image Structure with Filter Banks, Representing Texture using the 

Statistics of Filter Outputs, Analysis (and Synthesis) Using Oriented Pyramids –The Laplacian 

Pyramid, Filters in the Spatial Frequency Domain, Oriented Pyramids, Application: Synthesizing 

Textures for Rendering, Homogeneity, Synthesis by Sampling Local Models, Shape from Texture, 

Shape from Texture for Planes.. 

UNIT-IV SEGMENTATION BY CLUSTERING Lecture 8Hrs 

What is Segmentation, Human Vision: Grouping and Gestalt, Applications: Shot Boundary Detection 

and Background Subtraction. Image Segmentation by Clustering Pixels, Segmentation by Graph- 

Theoretic Clustering. The Hough Transform, Fitting Lines, Fitting Curves 

 

UNIT-V RECOGNIZATION BY RELATIONS BETWEEN TEMPLATES Lecture 8Hrs 

Finding Objects by Voting on Relations between Templates, Relational Reasoning Using Probabilistic 

Models and Search, Using Classifiers to Prune Search, Hidden Markov Models, Application: HMM 

and Sign Language Understanding, Finding People with HMM. 

Audio -The Physics of Sound, The Physiology of Human Hearing, Auditory Perception, Auditory 

Rendering. (from Text Book2) 

Text books: 

1. David A. Forsyth, Jean Ponce, Computer Vision – A modern Approach, PHI, 2003. 

Reference Books: 

1. Geometric Computing with Clifford Algebras: Theoretical Foundations and Applications in 

Computer Vision and Robotics, Springer;1 edition,2001by Sommer. 
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Course Objective: 

The objective of this course is to provide students with a comprehensive understanding of the various 

techniques and methodologies used to design, secure, synchronize, and schedule operations within 

Course Out comes: Upon the Successful Completion of the Course, the Students would be able to: 

• Understand the core principles behind CPS 

• Identify Security mechanisms of Cyber physical systems 

• Under stand Synchronization in Distributed Cyber-Physical Systems 

• To Understand the Scheduling for Cyber-Physical Systems 

• To understand the various Cyber-Physical System models 

 

 

UNIT - I 

Symbolic Synthesis for Cyber-Physical Systems 

Introduction and Motivation, Basic Techniques - Preliminaries, Problem Definition, Solving the 

Synthesis Problem, Construction of Symbolic Models, Advanced Techniques: Construction of 

Symbolic Models, Continuous-Time Controllers, Software Tool 

UNIT - II 

Security of Cyber-Physical Systems 

Introduction and Motivation, Basic Techniques - Cyber Security Requirements, Attack Model, 

Countermeasures, Advanced Techniques: System Theoretic Approaches 

UNIT - III 

Synchronization in Distributed Cyber-Physical Systems: Challenges in Cyber-Physical Systems, A 

Complexity-Reducing Technique for Synchronization, Formal Software Engineering, Distributed 

Consensus Algorithms, Synchronous Lockstep Executions, Time-Triggered Architecture, Related 

Technology, Advanced Techniques 

UNIT - IV 

Real-Time Scheduling for Cyber-Physical Systems 

Introduction and Motivation, Basic Techniques - Scheduling with Fixed Timing Parameters, Memory 

Effects, Multiprocessor/Multicore Scheduling, Accommodating Variability and Uncertainty 

UNIT - V 

Model Integration in Cyber-Physical Systems 

Introduction and Motivation, Causality, Semantic Domains for Time, Interaction Models for 

Computational Processes, Semantics of CPS DSMLs, Advanced Techniques, For Spec, The Syntax of 

CyPhyML, Formalization of Semantics, Formalization of Language Integration. 

TEXT BOOKS: 

1. Raj Raj kumar, Dion is io De Niz, and Mark Klein, Cyber-Physical Systems, Addison- Wesley 

Professional. 

2. Rajeev Alur, Principles of Cyber-Physical Systems, MIT Press, 2015 
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PRE-REQUISITES: NIL 

COURSE EDUCATIONAL OBJECTIVES: 

1. This course delves into prompt engineering principles, strategies, and best 

practices, a crucial aspect in shaping AI models' behavior and performance.  

2. Understanding Prompt Engineering is a comprehensive course designed to 

equip learners with the knowledge and skills to effectively generate and utilize 

prompts in natural language processing (NLP) and machine learning (ML) 

applications.  

3. This course delves into prompt engineering principles, strategies, and best 

practices, a crucial aspect in shaping Al models' behaviour and performance.  

 
MODULE 1: INTRODUCTION TO PROMPT ENGINEERING                           
Lesson 1: Foundations of Prompt Engineering  

• Overview of prompt engineering and its significance in NLP and ML.  

• Historical context and evolution of prompt-based approaches. 

MODULE 2: TYPES OF PROMPTS AND THEIR APPLICATIONS    

Lesson 2: Closed-Ended Prompts  

• Understanding and creating prompts for specific answers.  

• Applications in question- answering systems.  

Lesson 3: Open-Ended Prompts  

• Crafting prompts for creative responses.  

• Applications in language generation models. 

MODULE 3: STRATEGIES FOR EFFECTIVE PROMPTING 
Lesson 4: Probing Prompts  

• Designing prompts to reveal model biases.  

• Ethical considerations in using probing prompts.  

Lesson 5: Adversarial Prompts  

• Creating prompts to stress-test models.  

• Enhancing robustness through adversarial prompting.  

MODULE 4: FINE-TUNING AND OPTIMIZING WITH PROMPTS 

Lesson 6: Fine-Tuning Models with Prompts  

• Techniques for incorporating prompts during model training.  

• Balancing prompt influence and generalization.  

Lesson 7: Optimizing Prompt Selection  

• Methods for selecting optimal prompts for specific tasks.  

• Customizing prompts based on model behavior. 

MODULE 5: EVALUATION AND BIAS MITIGATION  

Lesson 8: Evaluating Prompt Performance  

• Metrics and methodologies for assessing model performance with prompts. 

• Interpreting and analyzing results.  

Lesson 9: Bias Mitigation in Prompt Engineering  

• Strategies to identify and address biases introduced by prompts.  

• Ensuring fairness and inclusivity in prompt-based models. 
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MODULE 6: REAL-WORLD APPLICATIONS AND CASE STUDIES  
Lesson 10: Case Studies in Prompt Engineering  

• Exploration of successful implementations and challenges in real-world 

scenarios. 

• Guest lectures from industry experts sharing their experiences 

    

  COURSE OUTCOMES: 
On successful completion of the course, students will be able 
to 

Pos 

 
CO1 

Understanding the fundamentals and evolution of prompt 

engineering. 
PO1, PO2 

 

CO2 
Gaining the ability to craft effective closed-ended, open-ended, 

and role-based prompts. 
PO1, PO3 

 

CO3 
Learning to probe and stress-test AI models for bias and 

robustness. 
PO1, PO2, PO4 

 

CO4 
Applying prompt optimization techniques and performance 

evaluation methods. 
PO1, PO2, P03, PO4 

 

CO5 
Mitigating bias and promoting ethical prompting practices in 

NLP/ML systems. 
PO1, PO2, PO4, PO5 

 

TEXT BOOKS: 

1. "Prompt Engineering in Action" — Danny D. Sullivan  

2. "The Art of Prompt Engineering with Chat GPT: A Hands-On Guide" — Nathan 

Hunter.  

 

REFERENCE BOOKS: 
1."Prompt Engineering in Practice" — Michael F. Lewis  

2. "Mastering AI Prompt Engineering: The Ultimate Guide for Chat GPT Users" — 

Adriano Damiao 

3. "Writing AI Prompts For Dummies" — Stephanie Diamond and Jeffrey Allan  

4. "Prompt Engineering Guide" (Online Resource) —promptingguide.ai 

  

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 3 3 - - - - - - - - - - 

CO.2 3 - 3 - - - - - - - - - 

CO.3 3 2 - 2 - - - - - - - - 

CO.4 3 3 3 2 - - - - - - - - 

CO.5 3 3 - 3 2 - - - - - - - 

CO* 3 2.8 1.2 1.4 2 - - - - - - - 
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Course Code GENDER SENSITIZATION L T P C  

23MAC471U  0 0 2 0  

  

Course Objectives:  

• To enable students to understand the gender related issues, vulnerability of women and 

men 

• To familiarize them about constitutional safeguard for gender equality 

• To expose the students to debates on the politics and economics of work 

• To help students reflect critically on gender violence 

• To make them understand that gender identities and gender relations are part of culture 

as they shape the way daily life is lived in the family as well as wider community and 

the workplace. 

 

Course Outcomes (CO):  

 COs Statements Bloom 
level 

s 

 CO1 Understand the basic concepts of gender and its related terminology L1, L2,  

 CO2 Identify the biological, sociological, psychological and legal aspects of 

gender. 

L1, L2  

 CO3 Use the knowledge in understanding how gender discrimination works in our 
society and how to counter it. 

L3  

 CO4 Analyzethe gendered division of labour and its relation to politics and 
economics. 

L4  

 CO5 Appraise how gender-role beliefs and sharing behaviour are associated with 
more well-being in all culture and gender groups 

L5  

 CO6 Develop students‘ sensibility with regard to issues of gender in 
contemporary India 

L3  

 

Unit-1UNDERSTANDING GENDE 

Introduction: Definition of Gender-Basic Gender Concepts and Terminology-Exploring 

Attitudes towards Gender-Construction of Gender-Socialization: Making Women, Making 

Men - Preparing for Womanhood. Growing up Male. First lessons in Caste. 

 
Unit-2GENDER ROLES AND RELATIONS 

Two or Many? -Struggles with Discrimination-Gender Roles and Relations-Types of Gender 

Roles- Gender Roles and Relationships Matrix-Missing Women-Sex Selection and its 

Consequences- Declining Sex Ratio- Demographic Consequences-Gender Spectrum - 

 
Unit-3GENDER AND LABOUR 

Division and Valuation of Labour-Housework: The Invisible Labor- ―My Mother doesn‘t 

Work.‖ ―Share the Load.‖-Work: Its Politics and Economics -Fact and Fiction- Unrecognized 
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and Unaccounted work -Gender Development Issues-Gender, Governance and Sustainable 

Development-Gender and Human Rights-Gender and Mainstreaming 

 
Unit-4GENDER-BASED VIOLENCE 

The Concept of Violence- Types of Gender-based Violence-Gender-based Violence from a 

Human Rights Perspective-Sexual Harassment - Domestic Violence - Different forms of 

violence against women - Causes of violence, impact of violence against women - 

Consequences of gender-based violence 

 

Unit-5GENDER AND CULTURE 

Gender and Film-Gender and Electronic Media-Gender and Advertisement-Gender and 

Popular Literature- Gender Development Issues-Gender Issues-Gender Sensitive Language- 

Just Relationships 

 

Prescribed Books 

 

1. A.Suneetha, Uma Bhrugubanda, et al. Towards a World of Equals: A Bilingual Textbook 

on Gender‖, Telugu Akademi, Telangana, 2015. 

2. Butler, Judith. Gender Trouble: Feminism and the Subversion of Identity. UK Paperback Edn. 

March 1990 

Reference Books 

1. Wtatt, Robin and Massood, Nazia, Broken Mirrors: The dowry Problems in 

India,London : Sage Publications, 2011 

2. Datt, R. and Kornberg, J.(eds), Women in Developing Countries, Assessing Strategies 

for Empowerment, London: Lynne Rienner Publishers, 2002 

3. Brush, Lisa D., Gender and Governance, New Delhi, Rawat Publication, 2007 

4. Singh, Direeti, Women and Politics World Wide, New Delhi, Axis Publications, 2010 

5. Raj Pal Singh, Anupama Sihag, Gender Sensitization: Issues and Challenges (English, 

Hardcover), Raj Publications, 2019 

6. A.Revathy& Murali, Nandini, A Life in Trans Activism(Lakshmi Narayan Tripathi). 

The University of Chicago Press, 2016 

Online Resources: 

1. Understanding 

Genderextension://kdpelmjpfafjppnhbloffcjpeomlnpah/https://www.arvindguptatoys.com/arvindgupta/ 

kamla-gender1.pdfhttps://onlinecourses.swayam2.ac.in/nou24_hs53/preview 

2. Gender Roles and Relations 

http://www.arvindguptatoys.com/arvindgupta/
https://onlinecourses.swayam2.ac.in/nou24_hs53/preview
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https://www.plannedparenthood.org/learn/gender-identity/sex-gender-identity/what-are- 

gender-roles-and-stereotypes 

https://www.verywellmind.com/understanding-gender-roles-and-their-effect-on-our- 

relationships-7499408 

https://onlinecourses.swayam2.ac.in/cec23_hs29/preview 

3. Gender and Labour 

https://www.economicsobservatory.com/what-explains-the-gender-division-of-labour-and- 

how-can-it-be-redressed 

https://onlinecourses.nptel.ac.in/noc23_mg67/preview 

4. GENDER-BASED VIOLENCE 

https://eige.europa.eu/gender-based-violence/what-is-gender-based- 

violence?language_content_entity=en 

https://www.worldbank.org/en/topic/socialsustainability/brief/violence-against-women-and- 

girls 

https://onlinecourses.swayam2.ac.in/nou25_ge38/preview 

5. GENDER AND CULTURE 

https://gender.study/psychology-of-gender/culture-impact-gender-roles-identities/ 

https://sociology.iresearchnet.com/sociology-of-culture/gender-and-culture/ 

https://archive.nptel.ac.in/courses/109/106/109106136/ 

 

 

 

https://www.plannedparenthood.org/learn/gender-identity/sex-gender-identity/what-are-gender-roles-and-stereotypes
https://www.plannedparenthood.org/learn/gender-identity/sex-gender-identity/what-are-gender-roles-and-stereotypes
https://www.verywellmind.com/understanding-gender-roles-and-their-effect-on-our-relationships-7499408
https://www.verywellmind.com/understanding-gender-roles-and-their-effect-on-our-relationships-7499408
https://www.economicsobservatory.com/what-explains-the-gender-division-of-labour-and-how-can-it-be-redressed
https://www.economicsobservatory.com/what-explains-the-gender-division-of-labour-and-how-can-it-be-redressed
https://eige.europa.eu/gender-based-violence/what-is-gender-based-violence?language_content_entity=en
https://eige.europa.eu/gender-based-violence/what-is-gender-based-violence?language_content_entity=en
https://www.worldbank.org/en/topic/socialsustainability/brief/violence-against-women-and-girls
https://www.worldbank.org/en/topic/socialsustainability/brief/violence-against-women-and-girls
https://gender.study/psychology-of-gender/culture-impact-gender-roles-identities/
https://sociology.iresearchnet.com/sociology-of-culture/gender-and-culture/
https://archive.nptel.ac.in/courses/109/106/109106136/
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23CSE481P                                    EVALUATION INDUSTRY INTERNSHIP L T P C 

0 0 0 3 

 

PRE-REQUISITES: Nil 

COURSE EDUCATIONAL OBJECTIVES: 

1. Objective is to give an opportunity to the student to get hands on training from industry / 

research and development center. 

2. The course is designed so as to expose the students to industry environment / research 

environment and to take up on-site assignment as trainees or interns. 

INTERNSHIP SCHEME: 

1. At the end of the Industrial Internship, the candidate shall submit a certificate from the 

organization where he/she has undergone industrial training and also a brief report. 

2. An industry internship report to be submitted by the individual and along with the 

internship certificate provided by the organization, which will be reviewed and evaluated 

by a Committee constituted by the Head of the Department. 

3. The evaluation for 100 marks will be carried out internally based on this internship report 

and a Viva-Voce Examination will be conducted by a Departmental Committee constituted 

by the Head of the Department/Institution. 

 

COURSE OUTCOMES: 

On successful completion of the course, students will be able to POs 

CO1 Demonstrate in-depth knowledge on the project topic PO1 

CO2 
Identify, analyze and formulate complex problem chosen for project 

work to attain substantiated conclusions. 
PO2 

CO3 Design solutions to the chosen project problem. PO3 

CO4 Undertake investigation of project problem to provide valid conclusions PO4 

CO5 
Use the appropriate techniques, resources and modern engineering 

tools necessary for project work 
PO5 

CO6 Apply project results for sustainable development of the society. PO6 

CO7 
Understand the impact of project results in the context of 
environmental sustainability. 

PO7 

CO8 
Understand professional and ethical responsibilities while executing the 

project work. 
PO8 

CO9 Function effectively as individual and a member in the project team PO9 

CO10 
Develop communication skills, both oral and written for preparing and 

presenting project report. 
PO10 

CO11 
Demonstrate knowledge and understanding of cost and time analysis 

required for carrying out the project. 
PO11 

CO12 
Engage in lifelong learning to improve knowledge and competence in 

the chosen area of the project. 
PO12 
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CO-PO MAPPING 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 - - - - - - - - - - - 

CO2 - 3 - - - - - - - - - - 

CO3 - - 3 - - - - - - - - - 

CO4 - - - 3 - - - - - - - - 

CO5 - - - - 3 - - - - - - - 

CO6 - - - - - 3 - - - - - - 

CO7 - - - - - - 3 - - - - - 

CO8 - - - - - - - 3 - - - - 

CO9 - - - - - - - - 3 - - - 

CO10 - - - - - - - - - 3 - - 

CO11 - - - - - - - - - - 3 - 

CO12 - - - - - - - - - - - 3 

CO 3 3 3 3 3 3 3 3 3 3 3 3 
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23CSE481P                          INDUSTRIAL / RESEARCH INTERNSHIP L T P C 

0 0 0 3 

 

PRE-REQUISITES: Nil 

COURSE EDUCATIONAL OBJECTIVES: 

1. Objective is to give an opportunity to the student to get hands on training from industry / 

research and development center. 

2. The course is designed so as to expose the students to industry environment / research 

environment and to take up on-site assignment as trainees or interns. 

INTERNSHIP SCHEME: 

1. At the end of the Industrial Internship, the candidate shall submit a certificate from the 

organization where he/she has undergone industrial training and also a brief report. 

2. An industry internship report to be submitted by the individual and along with the 

internship certificate provided by the organization, which will be reviewed and evaluated 

by a Committee constituted by the Head of the Department. 

3. The evaluation for 100 marks will be carried out internally based on this internship report 

and a Viva-Voce Examination will be conducted by a Departmental Committee constituted 

by the Head of the Department/Institution. 

 

COURSE OUTCOMES: 

On successful completion of the course, students will be able to POs 

CO1 Demonstrate in-depth knowledge on the project topic PO1 

CO2 
Identify, analyze and formulate complex problem chosen for project 

work to attain substantiated conclusions. 
PO2 

CO3 Design solutions to the chosen project problem. PO3 

CO4 Undertake investigation of project problem to provide valid conclusions PO4 

CO5 
Use the appropriate techniques, resources and modern engineering 

tools necessary for project work 
PO5 

CO6 Apply project results for sustainable development of the society. PO6 

CO7 
Understand the impact of project results in the context of 
environmental sustainability. 

PO7 

CO8 
Understand professional and ethical responsibilities while executing the 

project work. 
PO8 

CO9 Function effectively as individual and a member in the project team PO9 

CO10 
Develop communication skills, both oral and written for preparing and 

presenting project report. 
PO10 

CO11 
Demonstrate knowledge and understanding of cost and time analysis 

required for carrying out the project. 
PO11 

CO12 
Engage in lifelong learning to improve knowledge and competence in 

the chosen area of the project. 
PO12 
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CO-PO MAPPING 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 - - - - - - - - - - - 

CO2 - 3 - - - - - - - - - - 

CO3 - - 3 - - - - - - - - - 

CO4 - - - 3 - - - - - - - - 

CO5 - - - - 3 - - - - - - - 

CO6 - - - - - 3 - - - - - - 

CO7 - - - - - - 3 - - - - - 

CO8 - - - - - - - 3 - - - - 

CO9 - - - - - - - - 3 - - - 

CO10 - - - - - - - - - 3 - - 

CO11 - - - - - - - - - - 3 - 

CO12 - - - - - - - - - - - 3 

CO 3 3 3 3 3 3 3 3 3 3 3 3 
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23CSE482P                                               PROJECT WORK L T P C 
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PRE-REQUISITES: Project Skills Lab 

COURSE EDUCATIONAL OBJECTIVES: 

1. Discovering potential research areas in the field of Mechanical Engineering. 

2. Comparing and contrast the several existing solutions for the problem identified. 

3. Formulating and propose a plan for creating a solution for the research plan identified. 

4. Conducting the experiments as a team and interpret the results. 

5. Reporting and presenting the findings of the work conducted. 

 

 

PROJECT WORK SCHEME: 

1. The aim of the project work is to deepen comprehension of principles by applying them to 

a new problem which may be the design / fabrication / analysis for a specific application, a 

research project with a focus on an application needed by the industry / society, a 

computer project, a management project or a design and analysis project. A project topic 

must be selected by the students in consultation with their guides. 

2. A candidate may, however, in certain cases, be permitted to work on projects in an 

Industrial / Research Organization, on the recommendations of the Head of the 

Department Concerned. In such cases, the Project work shall be jointly supervised by a 

supervisor of the department and an expert, as a joint supervisor from the organization 

and the student shall be instructed to meet the supervisor periodically and to attend the 

review committee meetings for evaluating the progress. 

3. To train the students in preparing project reports and to face reviews and viva voce 

examination. The progress of the project is evaluated based on a minimum of three 

reviews. 

4. As per the guidelines given the project report must be prepared and submitted to the 

Head of the department before the Viva-Voce Examination. 

5. The student shall make presentation on the progress made before the Committee. 

6. The review committee may be constituted by the Head of the Department. A project 

report is required at the end of the semester. The project work is evaluated jointly by 

external and internal examiners constituted by the Head of the Department based on oral 

presentation and the project report. 
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COURSE OUTCOMES: 

On successful completion of the course, students will be able to POs 

CO1 Demonstrate in-depth knowledge on the project topic PO1 

CO2 
Identify, analyze and formulate complex problem chosen for project 

work to attain substantiated conclusions. 
PO2 

CO3 Design solutions to the chosen project problem. PO3 

CO4 
Undertake investigation of project problem to provide valid 
conclusions 

PO4 

CO5 
Use the appropriate techniques, resources and modern engineering 

tools necessary for project work 
PO5 

CO6 Apply project results for sustainable development of the society. PO6 

CO7 
Understand the impact of project results in the context of 

environmental sustainability. 
PO7 

CO8 
Understand professional and ethical responsibilities while executing 

the project work. 
PO8 

CO9 Function effectively as individual and a member in the project team PO9 

CO10 
Develop communication skills, both oral and written for preparing 

and presenting project report. 
PO10 

CO11 
Demonstrate knowledge and understanding of cost and time 

analysis required for carrying out the project. 
PO11 

CO12 
Engage in lifelong learning to improve knowledge and competence in 

the chosen area of the project. 
PO12 

 

CO-PO MAPPING 

 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 - - - - - - - - - - - 

CO2 - 3 - - - - - - - - - - 

CO3 - - 3 - - - - - - - - - 

CO4 - - - 3 - - - - - - - - 

CO5 - - - - 3 - - - - - - - 

CO6 - - - - - 3 - - - - - - 

CO7 - - - - - - 3 - - - - - 

CO8 - - - - - - - 3 - - - - 

CO9 - - - - - - - - 3 - - - 

CO10 - - - - - - - - - 3 - - 

CO11 - - - - - - - - - - 3 - 

CO12 - - - - - - - - - - - 3 

CO 3 3 3 3 3 3 3 3 3 3 3 3 

 


