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B.Tech in COMPUTER ENGG. (SOFTWARE ENGINEERING) 

III & IV YEAR COURSE STRUCTURE & TENTATIVE SYLLABUS (R18) 
    

Applicable From 2020-21 Admitted Batch 
 
III YEAR I SEMESTER 

S. No. Course 
Code Course Title L T P Credits 

1  Design and Analysis of Algorithms 3 0 0 3 
2  Computer Networks 3 0 0 3 
3  Database Management Systems 3 0 0 3 
4  Software Requirements & Estimation 3 0 0 3 
5  Professional Elective – I 3 0 0 3 
6  Professional Elective – II 3 0 0 3 
7  Computer Networks Lab 0 0 3 1.5 
8  Database Management Systems Lab 0 0 3 1.5 
9  Advanced Communication Skills Lab 0 0 2 1 

10  Intellectual Property Rights 3 0 0 0 
  Total Credits 21 0 8 22 

 
III YEAR II SEMESTER 

S. No. Course 
Code Course Title L T P Credits 

1  Automata Theory and Compiler Design 3 1 0 4 
2  Software Testing Methodologies 3 1 0 4 
3  Software Architecture and Design Patterns 3 1 0 4 
4  Professional Elective – III  3 0 0 3 
5  Open Elective – I 3 0 0 3 
6  Compiler Design Lab 0 0 3 1.5 
7  Software Testing Lab 0 0 3 1.5 
8  Professional Elective - III Lab 0 0 2 1 
9  Environmental Science 3 0 0 0 
  Total Credits 18 3 8 22 

 
IV YEAR I SEMESTER 

S. No. Course 
Code Course Title L T P Credits 

1  Agile Software Development 3 0 0 3 
2  Machine Learning 2 0 0 2 
3  Professional Elective – IV 3 0 0 3 
4  Professional Elective – V 3 0 0 3 
5  Open Elective – II 3 0 0 3 
6  Machine Learning Lab 0 0 2 1 
7  Industrial Oriented Mini Project/ Summer Internship 0 0 0   2* 
8  Seminar 0 0 2 1 
9  Project Stage – I 0 0 6 3 

  Total Credits 14 0 10 21 
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IV YEAR II SEMESTER 

S. No. Course 
Code Course Title L T P Credits 

1  Organizational Behaviour 3 0 0 3 
2  Professional Elective – VI 3 0 0 3 
3  Open Elective – III 3 0 0 3 
4  Project Stage – II 0 0 14 7 

  Total Credits 9 0 14 16 
 
*Note: Industrial Oriented Mini Project/ Summer Internship is to be carried out during the summer 
vacation between 6th and 7th semesters. Students should submit report of Industrial Oriented Mini 
Project/ Summer Internship for evaluation.  
MC - Environmental Science – Should be Registered by Lateral Entry Students Only. 
MC – Satisfactory/Unsatisfactory 
 
Professional Elective-I 

 Data Warehousing and Business Intelligence 
 Artificial Intelligence 
 Web Programming 
 Image Processing 
 Computer Graphics 

 
Professional Elective - II 

 Mining Massive Datasets 
 Information Retrieval Systems 
 Internet of Things 
 DevOps 
 Software Design Methodologies 

 
Professional Elective - III 

 Object Oriented Analysis & Design 
 Introduction to Data Science  
 Scripting Languages 
 Mobile Application Development 
 Cryptography and Network Security 

 
# Courses in PE - III and PE - III Lab must be in 1-1 correspondence. 
 
Professional Elective - IV 

 Quantum Computing 
 Data Visualization Techniques 
 Natural Language Processing   
 Information Storage Management 
 Software Project Management 

 
Professional Elective - V 

 Privacy Preserving in Data Mining 
 Cloud Computing 
 Data Stream Mining 
 Software Quality Assurance 
 Exploratory Data Analysis 
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Professional Elective – VI 
 Software Metrics 
 Web security 
 Computational Complexity 
 Blockchain Technology 
 Parallel and Distributed Computing 
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ORGANIZATIONAL BEHAVIOUR 
 
B.Tech. IV Year II Sem.         L   T    P   C 

3    0    0   3 
 
Course Objectives: The objective of the course is to provide the students with the conceptual 
framework and the theories underlying Organizational Behaviour.  
 
UNIT- I:  
Introduction to OB - Definition, Nature and Scope – Environmental and organizational context – Impact 
of IT, globalization, Diversity, Ethics, culture, reward systems and organizational design on 
Organizational Behaviour. Cognitive Processes-I: Perception and Attribution: Nature and importance of 
Perception – Perceptual selectivity and organization – Social perception – Attribution Theories – Locus 
of control –Attribution Errors –Impression Management. 
 
UNIT-II:  
Cognitive Processes-II: Personality and Attitudes – Personality as a continuum – Meaning of personality 
- Johari Window and Transactional Analysis - Nature and Dimension of Attitudes – Job satisfaction and 
organizational commitment-Motivational needs and processes- Work-Motivation Approaches Theories 
of Motivation- Motivation across cultures - Positive organizational behaviour: Optimism – Emotional 
intelligence – Self-Efficacy. 
 
UNIT- III:  
Dynamics of OB-I: Communication – types – interactive communication in organizations – barriers to 
communication and strategies to improve the follow of communication - Decision Making: Participative 
decision-making techniques – creativity and group decision making. Dynamics of OB –II Stress and 
Conflict: Meaning and types of stress –Meaning and types of conflict - Effect of stress and intra-
individual conflict - strategies to cope with stress and conflict. 
 
UNIT- IV:  
Dynamics of OB –III Power and Politics: Meaning and types of power – empowerment - Groups Vs. 
Teams – Nature of groups – dynamics of informal groups – dysfunctions of groups and teams – teams 
in modern work place. 
 
UNIT- V:  
Leading High performance: Job design and Goal setting for High performance- Quality of Work Life- 
Socio technical Design and High-performance work practices - Behavioural performance management: 
reinforcement and punishment as principles of Learning –Process of Behavioural modification - 
Leadership theories - Styles, Activities and skills of Great leaders. 
 
REFERENCE BOOKS: 

1. Luthans, Fred: Organizational Behaviour 10/e, McGraw-Hill, 2009 
2. McShane: Organizational Behaviour, 3e, TMH, 2008  
3. Nelson: Organizational Behaviour, 3/e, Thomson, 2008. 
4. Newstrom W. John & Davis Keith, Organisational Behaviour-- Human Behaviour at Work, 12/e, 

TMH, New Delhi, 2009. 
5. Pierce and Gardner: Management and Organisational Behaviour: An Integrated perspective, 

Thomson, 2009. 
6. Robbins, P. Stephen, Timothy A. Judge: Organisational Behaviour, 12/e, PHI/Pearson, New 

Delhi, 2009. 
7. Pareek Udai: Behavioural Process at Work: Oxford & IBH, New Delhi, 2009. 
8. Schermerhorn: Organizational Behaviour 9/e, Wiley, 2008. 
9. Hitt: Organizational Behaviour, Wiley, 2008 
10. Aswathappa: Organisational Behaviour, 7/e, Himalaya, 2009 
11. Mullins: Management and Organisational Behaviour, Pearson, 2008. 
12. McShane, Glinow: Organisational Behaviour--Essentials, TMH, 2009. 
13. Ivancevich: Organisational Behaviour and Management, 7/e, TMH, 2008. 
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SOFTWARE METRICS (Professional Elective – VI) 
 
B.Tech. IV Year II Sem.         L   T    P   C 

3    0    0   3 
 
Course Objectives: 

1. Understand the basic techniques of data collection and how to apply them. 
2. Learn software metrics that define relevant metrics in a rigorous way. 

 
Course Outcomes: 

1. Perform some simple statistical analysis relevant to software measurement data. 
2. Use from practical examples both the benefits and limitations of software metrics for quality 

control and assurance. 
3. Understand internal product attributes and its structures. 
4. Understand and analyze software quality metrics. 

 
UNIT - I 
Measurement Theory: Fundamentals of measurement – Measurements in Software Engineering – 
Scope of Software metrics – Measurement theory – Goal based framework – Software measurement 
validation. 
 
UNIT - II 
Data Collection And Analysis: Empirical investigation – Planning experiments – Software metrics 
data collection – Analysis methods – Statistical methods. 
 
UNIT - III 
Product Metrics: Measurement of internal product attributes – Size and structure – External product 
attributes – Measurement of quality. 
 
UNIT - IV 
Quality Metrics: Software quality metrics – Product quality – Process quality – Metrics for software 
maintenance – Case studies of Metrics Program – Motorola – HP and IBM. 
 
UNIT - V 
Management Metrics: Quality management models – Rayleigh Model – Problem Tracking report 
(PTR) model – Reliability growth model – Model evaluation – Orthogonal defect classification. 
 
TEXT BOOKS: 

1. Software Metrics, Normal. E – Fentor Shari Lawrence Pfllegar, International Thomson 
Computer Press, 1997. 

2. Software Metrics; A Rigorous approach Fenter Norman, E., Chapmen & Hall, London. 
 
REFERENCE BOOKS: 

1. Metric and Models in Software Quality Engineering, Stephen H.Kin, Addison Wesley, 1995. 
2. Measuring Software Process, William. A. Florac and Aretitor D Carletow, Addison –Wesley, 

1995. 
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WEB SECURITY (Professional Elective – VI) 
 
B.Tech. IV Year II Sem.         L   T    P   C 

3    0    0   3 
 
Course Objectives: 

1. Give an Overview of information security. 
2. Give an overview of Access control of relational databases. 

 
Course Outcomes: Students should be able to 

1. Understand the Web architecture and applications. 
2. Understand client side and service side programming. 
3. Understand how common mistakes can be bypassed and exploit the application. 
4. Identify common application vulnerabilities. 

 
UNIT - I 
The Web Security, The Web Security Problem, Risk Analysis and Best Practices  
Cryptography and the Web: Cryptography and Web Security, Working Cryptographic Systems and 
Protocols, Legal Restrictions on Cryptography, Digital Identification 
 
UNIT - II 
The Web’s War on Your Privacy, Privacy-Protecting Techniques, Backups and Antitheft, Web Server 
Security, Physical Security for Servers, Host Security for Servers, Securing Web Applications 
 
UNIT - III 
Database Security: Recent Advances in Access Control, Access Control Models for XML, Database 
Issues in Trust Management and Trust Negotiation, Security in Data Warehouses and OLAP Systems 
 
UNIT - IV 
Security Re-engineering for Databases: Concepts and Techniques, Database Watermarking for 
Copyright Protection, Trustworthy Records Retention, Damage Quarantine and Recovery in Data 
Processing Systems, Hippocratic Databases: Current Capabilities and  
 
UNIT - V 
Future Trends Privacy in Database Publishing: A Bayesian Perspective, Privacy-enhanced Location-
based Access Control, Efficiently Enforcing the Security and Privacy Policies in a Mobile Environment 
 
TEXT BOOK: 

1. Web Security, Privacy and Commerce Simson G Arfinkel, Gene Spafford, O’Reilly. 
2. Handbook on Database security applications and trends Michael Gertz, Sushil Jajodia. 
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COMPUTATIONAL COMPLEXITY (Professional Elective – VI) 
 
B.Tech. IV Year II Sem.         L   T    P   C 

3    0    0   3 
Prerequisites: 

1. A course on “Computer Programming and Data Structures”. 
2. A course on “Discrete Structures and Graph Theory”. 

 
Course Objectives: 

1. Introduces to theory of computational complexity classes. 
2. Discuss about algorithmic techniques and application of these techniques to problems. 
3. Introduce to randomized algorithms and discuss how effective they are in reducing time and 

space complexity. 
4. Discuss about Graph based algorithms and approximation algorithms. 
5. Discuss about search trees. 

 
Course Outcomes: 

1. Ability to classify decision problems into appropriate complexity classes. 
2. Ability to specify what it means to reduce one problem to another, and construct reductions for 

simple examples. 
3. Ability to classify optimization problems into appropriate approximation complexity classes. 
4. Ability to choose appropriate data structure for the given problem. 
5. Ability to choose and apply appropriate design method for the given problem. 

 
UNIT - I  
Computational Complexity: Polynomial time and its justification, Nontrivial examples of polynomial-time 
algorithms, the concept of reduction (reducibility), Class P Class NP and NP- Completeness, The P 
versus NP problem and why it’s hard  
 
UNIT - II  
Algorithmic paradigms: Dynamic Programming – Longest common subsequence, matrix chain 
multiplication, knapsack problem, Greedy – 0-1 knapsack, fractional knapsack, scheduling problem, 
Huffman coding, MST, Branch-and-bound – travelling sales person problem, 0/1 knapsack problem, 
Divide and Conquer – Merge sort, binary search, quick sort. 
 
UNIT - III  
Randomized Algorithms: Finger Printing, Pattern Matching, Graph Problems, Algebraic Methods, 
Probabilistic Primality Testing, De-Randomization Advanced Algorithms. 
 
UNIT - IV 
Graph Algorithms: Shortest paths, Flow networks, Spanning Trees; Approximation algorithms, 
Randomized algorithms. Approximation algorithms: Polynomial Time Approximation Schemes.  
 
UNIT - V 
Advanced Data Structures and applications: Decision Trees and Circuits, B-Trees, AVL Trees, Red and 
Black trees, Dictionaries and tries, Maps, Binomial Heaps, Fibonacci Heaps, Disjoint sets, Union by 
Rank and Path Compression  
 
TEXT BOOKS: 

1. T. Cormen, C. Leiserson, R. Rivest and C. Stein, Introduction to Algorithms, Third Edition, 
McGraw-Hill, 2009.  

2. R. Motwani and P. Raghavan, Randomized Algorithms, Cambridge University Press, 1995.  
3. J. J. McConnell, Analysis of Algorithms: An Active Learning Approach, Jones & Bartlett 

Publishers, 2001. 
4. D. E. Knuth, Art of Computer Programming, Volume 3, Sorting and Searching, Second Edition, 

Addison-Wesley Professional, 1998.  
5. S. Dasgupta, C. H. Papadimitriou and U. V. Vazirani, Algorithms, McGraw-Hill, 2008. 
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BLOCKCHAIN TECHNOLOGY (Professional Elective – VI) 
 
B.Tech. IV Year II Sem.         L   T    P   C 

3    0    0   3 
 
Prerequisites: 

1. Knowledge in security and applied cryptography. 
2. Knowledge in distributed databases. 

 
Course Objectives: To Introduce block chain technology and Cryptocurrency. 
 
Course Outcomes: 

1. Learn about research advances related to one of the most popular technological areas today. 
2. Understand Extensibility of Blockchain concepts. 
3. Understand and Analyze Blockchain Science. 
4. Understand Technical   challenges, Business model challenges. 

 
UNIT - I 
Introduction: Block chain or distributed trust, Protocol, Currency, Cryptocurrency, How a Cryptocurrency 
works, Crowdfunding. 
 
UNIT - II 
Extensibility of Blockchain concepts, Digital Identity verification, Block chain Neutrality, Digital art, 
Blockchain Environment. 
 
UNIT - III 
Blockchain Science: Gridcoin, Folding coin, Blockchain Genomics, Bitcoin MOOCs. 
 
UNIT - IV 
Currency, Token, Tokenizing, Campuscoin, Coindrop as a strategy for Public adoption, Currency 
Multiplicity, Demurrage currency. 
 
UNIT - V 
Technical challenges, Business model challenges, Scandals and Public perception, Government 
Regulations. 
 
TEXT BOOK: 

1. Melanie Swan, Blockchain Blueprint for Economy, O'reilly. 
 
REFERENCE BOOKS: 

1. Building Blockchain Apps, Michael Juntao Yuan, Pearson Education 
2. Daniel Drescher, Blockchain Basics: A Non-Technical Introduction in 25 Steps 1st Edition 
3. Bradley Lakeman, Blockchain Revolution: Understanding the Crypto Economy of the Future. A 

Non-Technical Guide to the Basics of Cryptocurrency Trading and Investing, ISBN:  
1393889158. 
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PARALLEL AND DISTRIBUTED COMPUTING (Professional Elective – VI) 
 
B.Tech. IV Year II Sem.         L   T    P   C 

3    0    0   3 
 
Course Objectives: 

1. To learn core ideas behind parallel and distributed computing. 
2. To explore the methodologies adopted for parallel and distributed environments. 
3. To understand the networking aspects of parallel and distributed computing. 
4. To provide an overview of the computational aspects of parallel and distributed computing. 
5. To learn parallel and distributed computing models. 

 
Course Outcomes: 

1. Explore the methodologies adopted for parallel and distributed environments. 
2. Analyze the networking aspects of Distributed and Parallel Computing. 
3.  Explore the different performance issues and tasks in parallel and distributed computing. 
4. Tools usage for parallel and distributed computing. 
5. Understanding high performance computing techniques. 

 
UNIT - I 
Parallel and Distributed Computing— Introduction- Benefits and Needs- Parallel and Distributed 
Systems- Programming Environment- Theoretical Foundations - Parallel Algorithms— Introduction- 
Parallel Models and Algorithms- Sorting - Matrix Multiplication- Convex Hull- Pointer Based Data 
Structures. 
 
UNIT - II 
Synchronization- Process Parallel Languages- Architecture of Parallel and Distributed Systems- 
Consistency and Replication- Security- Parallel Operating Systems. 
 
UNIT - III 
Management of Resources in Parallel Systems- Tools for Parallel Computing- Parallel Database 
Systems and Multimedia Object Servers. 
 
UNIT - IV 
Networking Aspects of Distributed and Parallel Computing- Process- Parallel and Distributed Scientific 
Computing. 
 
UNIT - V 
High-Performance Computing in Molecular Sciences- Communication Multimedia Applications for 
Parallel and Distributed Systems- Distributed File Systems. 
 
TEXT BOOKS: 

1. Jacek Błażewicz, et al., “Handbook on parallel and distributed processing”, Springer Science & 
Business Media, 2013. 

2. Andrew S. Tanenbaum, and Maarten Van Steen, “Distributed Systems: Principles and 
Paradigms”. Prentice-Hall, 2007. 

 
REFERENCE BOOKS: 

1. George F.Coulouris, Jean Dollimore, and Tim Kindberg, “Distributed systems: concepts and 
design”, Pearson Education, 2005. 

2. Gregor Kosec and Roman Trobec, “Parallel Scientific Computing: Theory, Algorithms, and 
Applications of Mesh Based and Meshless Methods”, Springer, 2015. 

 


