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ADVANCES IN SOFTWARE TESTING

Course Code 22SSE13 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 3:0:2 SEE Marks 50
Total Hours of Pedagogy 50 Total Marks 100
Credits 04 Exam Hours 03

Course Learning objectives:
e Finding defects which may get created by the programmer while developing the software.

e Gaining confidence in and providing information about the level of quality.

Module-1

Basics of Software Testing and Examples: Basic definitions, Test cases, Insights from a Venn diagram, Identifying
test cases, Error and fault taxonomies, Levels of testing. Examples: Generalized pseudocode, The triangle
problem, The NextDate function, The commission problem, The SATM (Simple Automatic Teller Machine)
system.

Teaching-

Learning Chalk and Talk/ PPT
Process

Module-2

Discrete Math and Graph Theory for Testers: Set Theory, Functions, Relations, Propositional Logic, Probability
Theory. Graphs, Directed Graphs, Graphs for Testing.

Teaching-

Learning Chalk and Talk/ PPT
Process

Module-3

Unit Testing: Boundary Value Testing, Equivalence Class Testing, Decision Table-Based Testing, Data Flow
Testing, Retrospective on Unit Testing.

Teaching-
Learning Chalk and Talk/ PPT
Process

Module-4

Beyond Unit Testing: Life Cycle-Based Testing, Model-Based Testing, Integration Testing. System Testing: Threads,
Model-Based Threads, Use Case-Based Threads, Coverage Metrics for System Testing, Non functional System
Testing.

Teaching-

Learning Chalk and Talk/ PPT / Web resources
Process

Module-5

Object-Oriented Testing and Software Complexity: Issues in Testing Object-Oriented Software, Example:
ooNextDate, Object-Oriented Unit Testing, Object-Oriented Integration Testing, Object-Oriented System Testing.
Software Complexity: Unit-Level Complexity, Integration-Level Complexity, Software Complexity Example, Object-
Oriented Complexity, System-Level Complexity. Evaluating Test Cases.

Teaching-

Learning Chalk and Talk/ PPT / Case Study
Process
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Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 Marks or one Skill Development Activity of 40 marks

to attain the COs and POs

The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books
1. Software Testing, A Craftsman’s Approach, Paul C. Jorgensen, Auerbach Publications, 3rd Edition, 2013.

2. Foundations of Software Testing, Aditya P Mathur, Pearson 2008.

3. Software Testing and Analysis - Process, Principles and Techniques, Mauro Pezze, Michal Young, John Wiley &
Sons 2008.

Web links and Video Lectures (e-Resources):

ttps: //www.testingxperts.com/knowledge-center/latest-trends
ttp://venkatramakrishnan.com/software-testin
ttps://www.softwaretestinghelp.com/software-testing-trends
https://www.academia.edu/26445544 /Analysis of object oriented complexity and testability using obj
ect oriented design metrics

BN
===y

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.

Course outcome (Course SKkill Set)

At the end of the course the student will be able to :

SL. No. Description Blooms Level
co1 Compare and pick out the right type of software testing process for any given real | L2
world problem
C02 Automate the testing process by using several testing tools L3
C03 Analyze and improve the quality procedures based on the past experience L4



https://www.testingxperts.com/knowledge-center/latest-trends/
http://venkatramakrishnan.com/software-testing/
https://www.softwaretestinghelp.com/software-testing-trends/
https://www.academia.edu/26445544/Analysis_of_object_oriented_complexity_and_testability_using_object_oriented_design_metrics
https://www.academia.edu/26445544/Analysis_of_object_oriented_complexity_and_testability_using_object_oriented_design_metrics
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Program Outcome of this course

Sl. No. Description POs

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering | Pol
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

2 Problem analysis: Identify, formulate, review research literature, and analyze complex | PO2
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

3 Design/development of solutions: Design solutions for complex engineering problems | PO3
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal,
and environmental considerations.

4 Conduct investigations of complex problems: Use research-based knowledge and | PO4
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and | PO5
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

6 The engineer and society: Apply reasoning informed by the contextual knowledge to | PO6
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

7 Environment and sustainability: Understand the impact of the professional | PO7
engineering solutions in business societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities | PO8
and norms of the engineering and business practices.

9 Individual and team work: Function effectively as an individual, and as a member or | PO9
leader in diverse teams, and in multidisciplinary settings.

10 Communication: Communicate effectively on complex engineering activities with the | PO10
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations,
and give and receive clear instructions.

11 Project management and finance: Demonstrate knowledge and understanding of the | PO11
engineering, business and management principles and apply these to one’s own work,
as a member and leader in a team, to manage projects and in multidisciplinary
environments.

12 Life-long learning: Recognize the need for, and have the preparation and ability to | PO12
engage in independent and life-long learning in the broadest context of technological
change.

Mapping of COS and POs
PO1 P02 PO3 P04 PO5 PO6 PO7 P08 P09 | PO10 | PO11 | PO12

co1 X X

C02 X X

Co3 X X
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OBJECT ORIENTED SOFTWARE ENGINEERING

Course Code 22SSE14 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:
e Toreduce development time, reduce the time and resources required to maintain existing applications.

e Toincrease code reuse, and provide a competitive advantage to organizations that uses it.

Module-1

INTRODUCTION: What is software engineering? Software Engineering Concepts, Development Activities,
Managing Software Development, Modelling with UML, Project Organization and Communication.

Teaching-

Learning Chalk and Talk/ PPT
Process

Module-2

REQUIREMENT ELICITATION AND ANALYSIS: Requirements Elicitation: Requirements Elicitation Concepts,
Requirements Elicitation Activities, Managing Requirements Elicitation, Analysis: Analysis Concepts, Analysis
Activities, Managing Analysis.

Teaching-

Learning Chalk and Talk/ PPT
Process

Module-3

SYSTEM DESIGN: System design-Decomposing the system: Overview of System Design, System Design Concepts,
System Design Activities: Objects to Subsystems, System Design - Addressing design goals: Activities: An
overview of system design actives, UML deployment diagrams, Addressing Design Goals, Managing System
Design.

Teaching-
Learning Chalk and Talk/ PPT
Process

Module-4

OBJECT DESIGN, IMPLEMENTATION AND TESTING : Object design-Reusing pattern solutions: An Overview of
Object Design, Reuse Concepts: Design Patterns, Reuse Activities, Managing Reuse, Object design-Specifying
interface: An overview of interface specification, Interfaces Specification Concepts, Interfaces Specification
Activities, Managing Object Design, Mapping model to code: Mapping Models to Code Overview, Mapping Concepts,
Mapping Activities, Managing Implementation, Testing: An overview of testing, Testing concepts, Managing testing.

Teaching-

Learning Chalk and Talk/ PPT
Process

Module-5

SOFTWARE MAINTENANCE AND SOFTWARE CONFIGURATION MANAGEMENT: Software maintenance: What is
Software Maintenance?, Factors that Mandate Change, Lehman’s Laws of system evolution, Types of software
maintenance, Software maintenance process and actives, Reverse Engineering, Software Re-engineering, Patterns
for Software Maintenance, Tool support for Software Maintenance. Software Configuration Management: The
baseline of Software Life Cycle, What is Software Configuration Management, Why Software Configuration
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Management, Software Configuration Management Functions, Software Configuration Management Tools.

Teaching-

Learning Chalk and Talk/ PPT
Process

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 Marks or one Skill Development Activity of 40 marks to attain the COs and

POs

The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom's taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books
1. Object-Oriented Software Engineering, Bernd Bruegge, Alan H Dutoit, Pearson Education, 3 rd edition,
2014.

2. Object oriented software engineering, David C. Kung, Tata McGraw Hill 2015.
3. Object oriented software engineering, Stephan R. Schach, Tata McGraw Hill 2008.

4. Applying UML and Patterns, Craig Larman, Pearson Education 3rd ed, 2005

Web links and Video Lectures (e-Resources):

1. https://medium.com/javarevisited/my-favorite-courses-to-learn-object-oriented-programming-and-
design-in-2019-197bab351733
2. https://www.youtube.com/watch?v=BqVqjJq7_vI

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.
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Course outcome (Course SKill Set)
At the end of the course the student will be able to :
SL. No. Description Blooms Level
co1 Apply Object Oriented Software Engineering approach in every aspect of software | L3
project
Co2 Adapt appropriate object oriented design aspects in the development process L4
C0o3 Adapt the concepts and tools related to software configuration management L4
Mapping of COS and POs
PO1 P02 P03 P04 PO5 P06 P07 P08 PO9 | PO10 | PO11 | PO12
Cco1 X X
Cco2 X X
Co3 X X

Program Outcome of this course

Sl. No.

Description

POs

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

PO1

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO2

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and

environmental considerations.

PO3

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO4

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5
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The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12
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SERVICE ORIENTED ARCHITECTURE

Course Code 22SSE15 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:
e Enable functionality or services to upgrade and extend existing software applications.
e Application Integration speed the work of linking applications and minimizing the role of custom built
code.

Module-1

SOA BASICS: Software Architecture - Types of IT Architecture - SOA - Evolution - Key components - perspective
of SOA - Enterprise-wide SOA - Architecture - Enterprise Applications - Solution Architecture for enterprise
application - Software platforms for enterprise Applications - Patterns for SOA - SOA programming models.

Teaching-

Learning Chalk and Talk/ PPT/ https://www.youtube.com/watch?v=jNiEMmoTDoE
Process

Module-2

SOA ANALYSIS AND DESIGN: Service-oriented Analysis and Design - Design of Activity, Data, Client and business
process services — Technologies of SOA - SOAP - WSDL - JAX - WS - XML WS for .NET - Service integration with
ESB - Scenario - Business case for SOA - stakeholder OBJECTIVES - benefits of SPA - Cost Savings.

Teaching-

Learning Chalk and Talk/ PPT
Process

Module-3

SOA GOVERNANCE: SOA implementation and Governance - strategy - SOA development - SOA governance -
trends in SOA - event-driven architecture - software s a service - SOA technologies - proof-of-concept - process
orchestration - SOA best practices.

Teaching-
Learning Chalk and Talk/ PPT/ https://www.youtube.com/watch?v=jNiEMmoTDoE
Process

Module-4

SOA IMPLEMENTATION: SOA based integration - integrating existing application - development of web services -
Integration - SOA using REST - RESTful services - RESTful services with and without JWS - Role of WSDL,SOAP and
Java/XML mapping in SOA - JAXB Data binding.

Teaching-

Learning Chalk and Talk/ PPT
Process

Module-5

APPLICATION INTEGRATION:JAX -WS 2.0 client side/server side development - Packaging and Deployment of SOA
component - SOA shopper case study ~-WSDL centric java WS with SOA-] - related software - integration through
service composition (BPEL) - case study - current trends.

Teaching-
Learning Chalk and Talk/ PPT




01.02.2023

Process

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and POs
The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:
1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.
2. The question paper will have ten full questions carrying equal marks.
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.
Each full question will have a sub-question covering all the topics under a module.
5. The students will have to answer five full questions, selecting one full question from each module

b

Suggested Learning Resources:
Books
1. Service-Oriented Architecture for Enterprise Applications, Shankar Kambhampaly, Wiley 2008.

2. SOA using Java Web Services, Mark D. Hansen, Practice Hall 2007

3. SOA-Based Enterprise Integration, WaseemRoshen, Tata McGraw-HILL 2009

Web links and Video Lectures (e-Resources):

https://www.youtube.com/watch?v=jNiEMmoTDoE
https://www.coursera.org/lecture/python-network-data/video-service-oriented-architectures-0CpCx
https://www.coursera.org/learn/service-oriented-architecture

https://www.udemy.com/topic/soa/.

BN

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.

Course outcome (Course SKkill Set)

At the end of the course the student will be able to :

SL. No. Description Blooms Level
Cco1 Compare different IT architecture and apply SOA based applications L3
Co2 Implement web service and realize of SOA L4
C0o3 Design and implement of SOA based Application Integration using BPEL L4




01.02.2023

Mapping of COS and POs

PO1 P02 P03 P04 PO5 PO6 P07 P08 P09 | PO10

PO11

P0O12

Co1

Ccoz

Co3

Program Outcome of this course

Sl. No.

Description

POs

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

PO1

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO2

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

PO3

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO4

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7
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8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and | PO8
norms of the engineering and business practices.

9 Individual and team work: Function effectively as an individual, and as a member or | PO9
leader in diverse teams, and in multidisciplinary settings.

10 Communication: Communicate effectively on complex engineering activities with the | PO10
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

11 Project management and finance: Demonstrate knowledge and understanding of the | PO11
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

12 Life-long learning: Recognize the need for, and have the preparation and ability to engage | PO12
in independent and life-long learning in the broadest context of technological change.
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Common to all M tech programs in CSE board

Research Methodology and IPR

Course Code 22RMI16 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e Tointroduce various technologies of conducting research.

e To choose an approptiate rsearch design for the choosen problem.

e Choose appropriate tool for the conduction of research.

e To explain the art of interpretation and the art of writing research reports.

e To explain various forms of the intellectual property, its relevance and business impact in the changing global
business environment

e Todiscuss leading International Instruments concerning Intellectual Property Rights.

Module-1

Research Methodology: Introduction, Meaning of Research, Objectives of Research, Motivation in Research,
Types of Research, Research Approaches, Significance of Research, Research Methods versus Methodology,
Research and Scientific Method, Importance of Knowing How Research is Done, Research Process, Criteria of
Good Research, and Problems Encountered by Researchers in India. Defining the Research Problem: Research
Problem, Selecting the Problem, Necessity of Defining the Problem, Technique Involved in Defining a Problem,
An Illustration

Teaching- Chalk and talk/PPT/case study
Learning
Process

Module-2

Reviewing the literature: Place of the literature review in research, Bringing clarity and focus to your research
problem, Improving research methodology, Broadening knowledge base in research area, Enabling contextual
findings, How to review the literature, searching the existing literature, reviewing the selected literature, Developing
a theoretical framework, Developing a conceptual framework, Writing about the literature reviewed.

Research Design: Meaning of Research Design, Need for Research Design, Features of a Good Design, Important
Concepts Relating to Research Design, Different Research Designs, Basic Principles of Experimental Designs, Important
Experimental Designs.

Teaching- Chalk and talk/PPT /case study/web content
Learning
Process

Module-3
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Design of Sampling: Introduction, Sample Design, Sampling and Non-sampling Errors, Sample Survey
versus Census Survey, Types of Sampling Designs. Measurement and Scaling: Qualitative and
Quantitative Data, Classifications of Measurement Scales, Goodness of Measurement Scales, Sources of
Error in Measurement Tools, Scaling, Scale Classification Bases, Scaling Technics, Multidimensional
Scaling, Deciding the Scale. Data Collection: Experimental and Surveys, Collection of Primary Data,
Collection of Secondary Data, Selection of Appropriate Method for Data Collection, Case Study Method.

Teaching- Chalk and talk/PPT /case study/web content
Learning
Process

Module-4

Testing of Hypotheses: Hypothesis, Basic Concepts Concerning Testing of Hypotheses, Testing of Hypothesis, Test
Statistics and Critical Region, Critical Value and Decision Rule, Procedure for Hypothesis Testing, Hypothesis
Testing for Mean, Proportion, Variance, for Difference of Two Mean, for Difference of Two Proportions, for
Difference of Two Variances, P-Value approach, Power of Test, Limitations of the Tests of Hypothesis. Chi-square
Test: Test of Difference of more than Two Proportions, Test of Independence of Attributes, Test of Goodness of Fit,
Cautions in Using Chi Square Tests

Teaching- Chalk and talk/PPT /case study/web content
Learning
Process

Module-5

Interpretation and Report Writing: Meaning of Interpretation, Technique of Interpretation, Precaution in
Interpretation, Significance of Report Writing, Different Steps in Writing Report, Layout of the Research Report,
Types of Reports, Oral Presentation, Mechanics of Writing a Research Report, Precautions for Writing Research
Reports. Intellectual Property: The Concept, Intellectual Property System in India, Development of TRIPS
Complied Regime in India, Patents Act, 1970, Trade Mark Act, 1999,The Designs Act, 2000, The Geographical
Indications of Goods (Registration and Protection) Act1999, Copyright Act,1957,The Protection of Plant Varieties
and Farmers’ Rights Act, 2001,The Semi-Conductor Integrated Circuits Layout Design Act, 2000, Trade Secrets,
Utility Models, IPR and Biodiversity, The Convention on Biological Diversity (CBD) 1992, Competing Rationales for
Protection of IPRs, Leading International Instruments Concerning IPR, World Intellectual Property Organisation
(WIPO),WIPO and WTO, Paris Convention for the Protection of Industrial Property, National Treatment, Right of
Priority, Common Rules, Patents, Marks, Industrial Designs, Trade Names, Indications of Source, Unfair
Competition, Patent Cooperation Treaty (PCT), Advantages of PCT Filing, Berne Convention for the Protection of
Literary and Artistic Works, Basic Principles, Duration of Protection, Trade Related Aspects of Intellectual
Property Rights(TRIPS) Agreement, Covered under TRIPS Agreement, Features of the Agreement, Protection of
Intellectual Property under TRIPS, Copyright and Related Rights, Trademarks, Geographical indications, Industrial
Designs, Patents, Patentable Subject Matter, Rights Conferred, Exceptions, Term of protection, Conditions on
Patent Applicants, Process Patents, Other Use without Authorization of the Right Holder, Layout-Designs of
Integrated Circuits, Protection of Undisclosed Information, Enforcement of Intellectual Property Rights, UNSECO.

Teaching- | Chalk and talk/PPT
Learning
Process
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks
2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks
3. to attain the COs and POs

The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the
outcome defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Text Books:

1. Research Methodology: Methods and Techniques, C.R. Kothari, Gaurav Garg,New Age International,4th Edition,
2018.. Douglas E Comer, “Internetworking with TCP/IP, Principles, Protocols and Architecture,” PHI, 6th
Edition

2. Research Methodology a step-by-step guide for beginners. (For the topic Reviewing the literature under module
2), RanjitKumar,SAGE Publications,3rd Edition, 2011.

Reference Books:
1. Research Methods: the concise knowledge base, Trochim, Atomic Dog Publishing, 2005.

2. Conducting Research Literature Reviews: From the Internet to Paper, Fink A, Sage Publications, 2009.

Web links and Video Lectures (e-Resources):

e https://www.youtube.com/watch?v=A70i00J4g0Y&list=PLVf5enqol-yVQ2RXUI6mCfLPf3)_JUfoc
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Course outcome (Course SKkill Set)
At the end of the course the student will be able to :
Sl No. Description Blooms Level
co1 Conduct research independently L2
coz Choose research designs, sampling designs, measurement and scaling techniques | L2
and also different methods of data collections.
Co3 Statistically interpret the data and draw inferences L2
Mapping of COS and POs
PO1 | PO2 PO3 PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 X X X
CO2 X X X
Co3 X X X
Program Outcome of this course
SI. No. Description POs
1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering | PO1
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.
2 Problem analysis: Identify, formulate, review research literature, and analyze complex | PO2
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.
3 Design/development of solutions: Design solutions for complex engineering problems and | PO3
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.
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Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO4

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12
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SOFTWARE TESTING LABORATORY

Course Code 22SSEL17 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:2:0 SEE Marks 50
Credits 2 Exam Hours 03

Course objectives:

¢ Demonstrate the ability to apply multiple methods to check reliability of a software system and to
identify and apply redundancy and fault tolerance for a medium-sized application.

e Identify the Fault in program logic that fails to validate data and values properly before they are used

e Discuss the distinctions between validation and defect testing

SLLNO

Experiments

Write programs in C- Language to demonstrate the working of the following a. constructs: i) do.. .while ii)
while....do iii) if...else iv) switch v) for

A program written in C- language for Matrix Multiplication fails Introspect the causes for its failure and
write down the possible reasons for its failure.

A program written in C- language for Matrix Addition Introspect the causes for its failure and write down
the possible reasons for its failure.

Take any system (e.g. ATM system) and study its system specifications and report the various bugs.

Write the test cases for any known application (e.g. Banking application)

Write the test cases for GMAIL

Write the test cases for FACEBOOK,TWITTER etc.,

Create a test plan document for any application (e.g. Library Management System)

Demonstration Experiments ( For CIE ) if any

Study of any web testing tool (e.g.Selenium)

10

Test case for calculator in windows application

11

BUG TRACKING TOOL Study of bug tracking tool (e.g. Bugzilla).

12

Study of any open source-testing tool (e.g. Test Link)

Course outcomes (Course Skill Set):
At the end of the course the student will be able to:

Understand the concept and need of software testing
Understand the need and usage of software tools required for manual and automated testing
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. A student shall be deemed to have satisfied
the academic requirements and earned the credits allotted to each course. The student has to secure not less
than 40%of maximum marks in the semester-end examination(SEE). In total of CIE and SEE student has to
secure 50% maximum marks of the course.

Continuous Internal Evaluation (CIE):

CIE marks for the practical course is 50 Marks.

The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

e Each experiment to be evaluated for conduction with observation sheet and record write-up. Rubrics for the
evaluation of the journal/write-up for hardware/software experiments designed by the faculty who is
handling the laboratory session and is made known to students at the beginning of the practical session.

e Record should contain all the specified experiments in the syllabus and each experiment write-up will be
evaluated for 10 marks.

e Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks).

e  Weightage to be given for neatness and submission of record/write-up on time.

e Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8th week of the
semester and the second test shall be conducted after the 14t week of the semester.

e In each test, test write-up, conduction of experiment, acceptable result, and procedural knowledge will carry
a weightage of 60% and the rest 40% for viva-voce.

e The suitable rubrics can be designed to evaluate each student’s performance and learning ability.

e The average of 02 tests is scaled down to 20 marks (40% of the maximum marks).

The Sum of scaled-down marks scored in the report write-up/journal and average marks of two tests is the total
CIE marks scored by the student.

Semester End Evaluation (SEE):

SEE marks for the practical course is 50 Marks.

SEE shall be conducted jointly by the two examiners of the same institute, examiners are appointed by the
University.

All laboratory experiments are to be included for practical examination.

(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer script to be strictly
adhered to by the examiners. OR based on the course requirement evaluation rubrics shall be decided jointly by
examiners.

Students can pick one question (experiment) from the questions lot prepared by the internal /external examiners
jointly.

Evaluation of test write-up/ conduction procedure and result/viva will be conducted jointly by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure and result in -60%,
Viva-voce 20% of maximum marks. SEE for practical shall be evaluated for 100 marks and scored marks shall
be scaled down to 50 marks (however, based on course type, rubrics shall be decided by the examiners)

Change of experiment is allowed only once and 10% Marks allotted to the procedure part to be made zero.

The duration of SEE is 03 hours

Suggested Learning Resources:

e https://www.w3schools.com



https://www.w3schools.com/
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SOFTWARE PROJECT PLANNING & MANAGEMENT

Course Code 22SSE21 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e Enhance software delivery predictability and includes requirements gathering, planning and designing the
product.

e Planning a framework enables the manager to make reasonable estimates of resources, cost, and schedule.

Module-1

Metrics: Introduction, The Metrics Roadmap, A Typical Metrics Strategy, What Should you Measure?, Set Targets
and track Them, Understanding and Trying to minimize variability, Act on data, People and Organizational issues
in Metrics Programs, the processes and activities of software configuration management, configuration status
accounting, configuration audit, software configuration management in geographically distributed teams,
Metrics in software configuration management, software configuration management tools and automation.

Teaching- Chalk and Talk/ PPT / Web resources : https://www.testenvironmentmanagement.com/7-metrics-
Learning for-configuration-management/
Process

Module-2

Risk Management: Introduction, What is risk management and why is it important?, Risk management cycle, Risk
identification: common tools and techniques, Risk Monitoring, Risk Mitigation, Risks and Mitigation in the
context of global project teams, some practical techniques risk management, Metrics in risk management. Project
Planning and Tracking: Components of Project Planning and Tracking, The “What “ Part of a Project Plan, The
“What Cost “ Part of a Project Plan, The “When “ Part of Project Planning, The “How “ Part of a Project Planning:
Tailoring of Organizational Processes For the Project, The “ By Whom “ Part of the Project Management Plan :
Assigning Resources, Putting it all together : The Software Management Plan, Activities Specific to Project
Tracking, Interfaces to the Process Database.

Teaching-
Learning Chalk and Talk/ PPT / Web resources : https://ecomputernotes.com/software-
Process engineering/project-planning

Module-3

Software Requirements gathering: Inputs and start criteria for requirements gathering, Dimensions of
requirements gathering, Steps to be followed during requirements gathering, outputs and quality records from
the requirements phase, Metrics for requirements phase. Estimation: What is Estimation? When and why is
Estimation done?, the three phases of Estimation, Estimation methodology, formal models for size Estimation,
Metrics for the Estimation processes. Design and Development Phases: Some differences in our chosen approach,
salient features of design, evolving an architecture/ blueprint, design for reusability, technology choices/
constraints, design to standards, design for testability, design for diagnose ability, design for install ability, inter-
operability design, challenges during design and development phases, metrics for design and development
phases.

Teaching-
Learning Chalk and Talk/ PPT / Web resources : https://www.bbconsult.co.uk/blog/requirements-
Process gathering

Module-4
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Project management in the testing phase: Introduction, What is testing?.Project management in the Maintenance
Phase: Introduction, Activities during Maintenance Phase, management issues during Maintenance Phase,
Configuration management during Maintenance Phase, skill sets for people in the maintenance phase, estimating
size, effort, and people resources for the maintenance phase, advantages of using geographically distributed teams
for the maintenance phase, metrics for the maintenance phase.

Teaching-
Learning Chalk and Talk/ PPT / Web resources : https://www.testingbrain.com/project-management
Process

Module-5

Globalization issues in project management: Evolution of globalization, challenges in building global teams, Models
for the execution of global projects, some effective management techniques for managing global teams. Impact of
the internet on project management: Introduction, the effect of internet on project management, managing
projects for the internet, Effect on the project management activities. People focused process models: Growing
emphasis on people centric models, people capability maturity model(P-CMM), other people focused models in the
literature, how does an organization choose the models to use?

Teaching-
Learning Chalk and Talk/ PPT / Web resources : https://prezi.com/p/9aroyjox8hce/globalization-issues-in-
Process project-management/

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 Marks or one Skill Development Activity of 40 marks to attain the COs and

POs

The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Web links and Video Lectures (e-Resources):

1. https://onlinecourses.nptel.ac.in/noc19 cs70/preview
2. https://www.tutorialspoint.com/software engineering/software requirements.htm
3. https://prezi.com/p/9aroyjox8hce/globalization-issues-in-project-management/

4. https://www.youtube.com/watch?v=7ZRaZVLRXctU

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.



https://onlinecourses.nptel.ac.in/noc19_cs70/preview
https://www.tutorialspoint.com/software_engineering/software_requirements.htm
https://www.youtube.com/watch?v=ZRaZVLRXctU
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Course outcome (Course SKill Set)

At the end of the course the student will be able to :

Sl. No.

Description

Blooms Level

Cco1

Identify the resources required for a project and to produce a work plan and
resource schedule

L2

Ccoz

Monitor the progress of a project and to assess the risk of slippage, revising targets
counteract drift

L4

Co3

Use appropriate metrics to management the software development outcome

L4, L5

Program Outcome of this course

SI. No.

Description

POs

1

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

Pol

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

P02

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal,
and environmental considerations.

PO3

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

P04

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional
engineering solutions in business societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering and business practices.

P08

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

P09

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations,
and give and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the

PO11

engineering, business and management principles and apply these to one’s own work,
as a member and leader in a team, to manage projects and in multidisciplinary
environments.

12

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.

P0O12
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Mapping of COS and POs

PO1 PO2 PO3 P04 PO5 PO6 P07 P08 PO9 | PO10 | PO11 | PO12
Cco1 X X
Co2 X X
Co3 X
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SOFTWARE DESIGN PATTERNS

Course Code 22SSE22 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 3:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 10 hours Lab Total Marks 100
Credits 04 Exam Hours 03

Course objectives:
e Software design patterns are usable of how to solve a common problem when designing an application or
system.
e Structural patterns speed up the development process by providing well-tested, proven
development/design paradigms.

MODULE-1

Introduction: what is a design pattern? Describing design patterns, the catalog of design pattern, organizing the
catalog, how design patterns solve design problems, how to select a design pattern, how to use a design pattern.
What is object-oriented development? , key concepts of object oriented design other related concepts, benefits
and drawbacks of the paradigm.

Teaching-
Learning Chalk and Talk/ PPT / Web resources:
Process https://en.wikipedia.org/wiki/Software_design_pattern#:~:text=In%20software%20engineering
%2C%20a%20software,into%20source%200r%20machine%20code.
MODULE-2

Analysis a System: overview of the analysis phase, stage 1: gathering the requirements functional requirements
specification, defining conceptual classes and relationships, using the knowledge of the domain. Design and
Implementation, discussions and further reading.

Teaching-

Learning Chalk and Talk/ PPT / Web resources:

Process https://www.tutorialspoint.com/system_analysis_and_design/system_analysis_and_design_ove
rview.htm

MODULE-3

Design Pattern Catalog: Structural patterns, Adapter, bridge, composite, decorator, facade, flyweight, proxy.

Teaching-
Learning Chalk and Talk/ PPT / Web resources:
Process https://www.tutorialspoint.com/design_pattern/design_pattern_overview.htm

MODULE-4

Interactive systems and the MVC architecture: Introduction , The MVC architectural pattern, analyzing a simple
drawing program , designing the system, designing of the subsystems, getting into implementation |,
implementing undo operation, drawing incomplete items, adding a new feature , pattern based solutions.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://link.springer.com/chapter/10.1007/978-1-84996-
Process 522-4 11

MODULE-5
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Designing with Distributed Objects: Client server system, java remote method invocation, implementing an object
oriented system on the web (discussions and further reading) a note on input and output, selection statements,
loops arrays.

Teaching-
Learning Chalk and Talk/ PPT
Process

PRACTICAL COMPONENT OF IPCC

SLNO Experiments
1 Give example of decorator design pattern in Java ? Does it operate on object level or class level ?
2 What is Singleton design pattern in Java ? write code for thread-safe singleton in Java
3 You are writing classes to provide Market Data and you know that you can switch to different vendors

overtime like Reuters, wombat and may be even to direct exchange feed , how do you design your Market
Data system.

4 Design a Vending Machine which can accept different coins, deliver different products?

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum

total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together

CIE for the theory component of IPCC

1. Two Tests each of 20 Marks

2. Two assignments each of 10 Marks/One Skill Development Activity of 20 marks
3. Total Marks of two tests and two assignments/one Skill Development Activity added will be CIE for 60 marks,
marks scored will be proportionally scaled down to 30 marks.

CIE for the practical component of [PCC

e On completion of every experiment/program in the laboratory, the students shall be evaluated and marks
shall be awarded on the same day. Thel5 marks are for conducting the experiment and preparation of the
laboratory record, the other 05 marks shall be for the test conducted at the end of the semester.




01.02.2023

e The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation
of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of all experiments’
write-ups are added and scaled down to 15 marks.

e The laboratory test at the end /after completion of all the experimentsshall be conducted for 50 marks and
scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory component of
IPCC for 20 marks.

SEE for IPCC
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
course (duration 03 hours)

1. The question paper will be set for 100 marks and marks scored will be scaled down proportionately to 50
marks.

2. The question paper will have ten questions. Each question is set for 20 marks.

3. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3
sub-questions), should have a mix of topics under that module.
4. The students have to answer 5 full questions, selecting one full question from each module.

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will have a CIE

component only. Questions mentioned in the SEE paper shall include questions from the practical component).

e The minimum marks to be secured in CIE to appear for SEE shall be the 15 (50% of maximum marks-30) in
the theory component and 10 (50% of maximum marks -20) in the practical component. The laboratory
component of the IPCC shall be for CIE only. However, in SEE, the questions from the laboratory
component shall be included. The maximum of 04/05 questions to be set from the practical component of
IPCC, the total marks of all questions should not be more than the 20 marks.

o SEE will be conducted for 100 marks and students shall secure 40% of the maximum marks to qualify in
the SEE. Marks secured will be scaled down to 50. (Student has to secure an aggregate of 50% of maximum
marks of the course(CIE+SEE)

Suggested Learning Resources:
Books
1. Object-oriented analysis, design and implementation, Brahma Dathan, SarnathRammath Universities Press

2013.
2. Design patterns Erich Gamma, Richard Helan, Ralph Johman, John Vlissides PEARSON 2013.

Web links and Video Lectures (e-Resources):

1. https://www.linkedin.com/learning/topics/design-patterns-3
2. https://www.youtube.com/watch?v=tHPkgx9HwGs&list=PLtp8cVY20h5I11aNtBwNY1Y097GShjpwsT



https://www.linkedin.com/learning/topics/design-patterns-3
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Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

1. https://www.educative.io/courses/software-design-patterns-best-practices
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DATA MINING & DATA WAREHOUSING

Course Code 22SSE231 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:
e Expertise into professionals in the areas of 'Data, Information and Knowledge Management', data mining
approaches such as clustering, classification, regression etc.
e Discover relationship between 2 or more attributes of a dataset and use this to predict outcomes or
actions.
e Design historical data that can be retrieved and analyzed to provide useful insight into the organization's
operations.

Module-1

Introduction and Data Preprocessing :Why data mining, What is data mining, What kinds of data can be mined,
What kinds of patterns can be mined, Which Technologies Are used, Which kinds of Applications are targeted,
Major issues in data mining. Data Preprocessing: An overview, Data cleaning, Data integration, Data reduction,
Data transformation and data discretization.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.geeksforgeeks.org/data-preprocessing-in-
Process data-mining/

Module-2

Data warehousing and online analytical processing: Data warehousing: Basic concepts, Data warehouse
modelling: Data cube and OLAP, Data warehouse design and usage, Data warehouse implementation, Data
generalization by attribute-oriented induction.

Teaching-
Learning Chalk and Talk/ PPT / Web resources:
Process https://www.pvpsiddhartha.ac.in/dep_it/lecture%20notes/DWDM/DMDW%20Unit-2.pdf

Module-3

Classification: Basic Concepts: Basic Concepts, Decision tree induction, Bays Classification Methods, Rule-Based
classification, Model evaluation and selection, Techniques to improve classification accuracy.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.tutorialspoint.com/data_mining/dm_rbc.htm
Process

Module-4

Cluster Analysis: Basic concepts and methods: Cluster Analysis, Partitioning methods, Hierarchical Methods,
Density-based methods, Grid-Based Methods, Evaluation of clustering.

Teaching-
Learning Chalk and Talk/ PPT / Web resources:
Process https://www.tutorialspoint.com/data_mining/dm_cluster_analysis.htm

Module-5
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Data mining trends and research frontiers: Mining complex data types, other methodologies of data mining, Data
mining applications, Data Mining and society.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.geeksforgeeks.org/what-is-data-mining-
Process trends-and-research-frontiers/

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 Marks or one Skill Development Activity of 40 marks to attain the COs and

POs

The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:
1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.
2. The question paper will have ten full questions carrying equal marks.
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.
Each full question will have a sub-question covering all the topics under a module.
5. The students will have to answer five full questions, selecting one full question from each module

b

Suggested Learning Resources:
Books
1. “Data Mining Concepts and Techniques”, Jiawei Han, MichelineKamber, Jian, Pei ELSEVIER 3 rd
edition, 2012
2. ‘“Data Warehousing, Data Mining, & Olap”, Alex and Stephen PHI.

Web links and Video Lectures (e-Resources):

1. https://www.youtube.com/watch?v=]326LIUrZM8
2. https://onlinecourses.nptel.ac.in/noc20 cs12/preview
3. https://www.geeksforgeeks.org/what-is-data-mining-trends-and-research-frontiers/

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.

Course outcome (Course Skill Set)

At the end of the course the student will be able to :

Sl. No. Description Blooms Level
co1 Demonstrate Storing voluminous data for online processing; Pre-process the data for | L2, L5
mining applications.
C02 Apply the association rules for mining the data. L3
COo3 Cluster the high dimensional data for better organization of the data. L3



https://www.youtube.com/watch?v=J326LIUrZM8
https://onlinecourses.nptel.ac.in/noc20_cs12/preview
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Mapping of COS and POs

PO1 P02 P03 P04 PO PO6 P07 P08 P09 | PO10 | PO11 | PO12
Co1 X X
Ccoz X
Co3 X X
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SOFTWARE METRICS & QUALITY ASSURANCE

Course Code 22SSE232 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e Determine the quality of the current product or process, improve that quality and predict the quality once
the software development project is complete.

e Software Metrics ensure that software which is developed, does it meet and compiles with standard
quality assurance.

e Quality guarantee the end result or product meets and satisfies user and business requirements.

Module-1

What Is Software Quality: Quality: Popular Views, Quality Professional Views, Software Quality, Total Quality
Management and Summary. Fundamentals Of Measurement Theory: Definition, Operational Definition, And
Measurement, Level Of Measurement, Some Basic Measures, Reliability And Validity, Measurement Errors, Be
Careful With Correlation, Criteria For Causality, Summary. Software Quality Metrics Overview: Product Quality
Metrics, In Process Quality Metrics, Metrics for Software Maintenance, Examples For Metrics Programs,
Collecting Software Engineering Data.

Teaching-

Learning Chalk and Talk/ PPT / Web resources: https://www.topcoder.com/thrive/articles/data-

Process warehousing-and-data-
mining#:~:text=Data%20warehousing%20is%20a%20method,compiled%20in%20the%20data%
20warehouse.

Module-2

Applying The Seven Basic Quality Tools In Software Development: Ishikawa’s Seven Basic Tools, Checklist, Pareo
Diagram, Histogram, Run Charts, Scatter Diagram, Control Chart, Cause And Effect Diagram. The Rayleigh Model:
Reliability Models, The Rayleigh Model Basic Assumptions, Implementation, Reliability And Predictive Validity.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.spcforexcel.com/knowledge/process-
Process improvement/ishikawa-seven-quality-
tools#:~:text=Ishikawa's%20seven%?20basic%20quality%20tools,to%20everyone%20in%20a
n%20organization.
Module-3

Complexity Metrics And Models: Lines Of Code, Halstead’s Software Science, Cyclomatic Complexity Syntactic
Metrics, An Example Of Module Design Metrics In Practice .Metric And Lessons Learned For Object Oriented
Projects: Object Oriented Concepts And Constructs, Design And Complexity Metrics, Productivity Metrics, Quality
And Quality Management Metrics, Lessons Learned For object oriented Projects.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.javatpoint.com/software-engineering-
Process halsteads-software-metrics

Module-4

Availability Metrics: Definition And Measurement Of System Availability, Reliability Availability And Defect Rate,
Collecting Customer Outage Data For Quality Improvement, In Process Metrics For Outage And Availability
.Conducting Software Project Assessment :Audit Ad Assessment , Software Process Maturity Assessment And
Software Project Assessment, Software Process Assessment A Proponed Software Project Assessment Method.

Teaching-
Learning Chalk and Talk/ PPT / Web resources:
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Process https://www.techtarget.com/searchstorage/definition/data-availability

Module-5

Dos And Don'’ts Of Software Process Improvement : Measuring Process Maturity, Measuring Process Capability,
Staged Versus Continuous Debating Religion, Measuring Levels Is Not Enough, Establishing The Alignment
Principle , Take Time Getting Faster, Keep it Simple Or Face Decomplexification, Measuring The Value Of Process
Improvement , Measuring Process Compliance , Celebrate The Journey Not Just The Destination. Using Function
Point Metrics to Measure Software Process Improvement: Software Process Improvement Sequences, Process
Improvement Economies, Measuring Process Improvement at Activity Levels.

Teaching-
Learning Chalk and Talk/ PPT
Process

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and POs
The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:

Books
1. Metrics and Models in Software Quality Engineering, Stephen H Khan, Pearson 2 nd edition 2013
2. Software quality and Testing Market,. S.A.Kelkar, PHI Learing, Pvt, Ltd 2012

Web links and Video Lectures (e-Resources):

1. https://www.youtube.com/watch?v=gEPX008MB98
2. https://www.youtube.com/watch?v=s08eGL6SFsA
3. https://www.techtarget.com/searchstorage/definition/data-availability

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.
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https://www.youtube.com/watch?v=sO8eGL6SFsA
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Course outcome (Course SKill Set)

At the end of the course the student will be able to :

SL. No. Description Blooms Level
co1 Able to choose appropriate strategies for software testing and validation, and discuss | L2

how to implement them
coz Able to demonstrate understanding of the theory of software metrics and be able to | L3

make software measurements in practice
C0o3 Able to relate quality to the current standards for process improvement L5

Mapping of COS and POs
PO1 P02 P03 P04 PO5 PO6 PO7 P08 PO9 | PO10 | PO11 | PO12

Cco1 X X
C02 X
C0o3 X

Program Outcome of this course

Sl. No. Description POs

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering | PO1
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

2 Problem analysis: Identify, formulate, review research literature, and analyze complex | PO2
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

3 Design/development of solutions: Design solutions for complex engineering problems and | PO3
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

4 Conduct investigations of complex problems: Use research-based knowledge and | PO4
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.
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Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12
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INFORMATION RETRIEVAL
Course Code 22SSE233 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:
e Demonstrate genesis and diversity of information retrieval situations for text and hyper media
e Demonstrate the usage of different data/file structures in building computational search engines
e Retrieve the information - either the actual information or the documents containing the information -
that fully or partially matches the user's query.

Module-1

INTRODUCTION: Crawling and Indexing, Topic Directories, Clustering and Classification, Hyperlink Analysis,
Resource Discovery and VerticalPortals, Structured vs. Unstructured DataMining .INFRASTRUCTURE and WEB
SEARCH -- Crawling the web - HTML and HTTP Basics - Crawling Basics - Engineering Large ScaleCrawlers-
Putting together a CrawlerBoolean Queries and the Inverted Index — RelevanceRanking - Similarity Search

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.callrail.com/blog/what-is-crawling-and-
Process indexing

Module-2

INFORMATION RETRIEVAL: Information Retrieval and Text Mining - Keyword Search - Nearest-Neighbor
Methods -Measuring Similarity - Web-Based Document Search - Document- Matching - Inverted Lists -Evaluation
of Performance - Structure in a Document Collection - Clustering Documents by Similarity- Evaluation of
Performance - Information Extraction - Patterns and Entities from Text- Co reference and Relationship
Extraction - Template Filling and Database Construction

Teaching-
Learning Chalk and Talk/ PPT / Web resources with Notes Provided
Process :https://www.dsi.unive.it/~dm/New_Slides/8_info-retrieval.pdf

Module-3

LEARNING I: Similarity and Clustering - Formulations and approaches- Bottom up and Top down Partitioning
Paradigms - Clustering and Visualization via Embedding’s - Probabilistic Approaches to clustering -
Collaborative Filtering, SUPERVISED LEARNING: The Supervised Learning Scenario, Overview of Classification
Strategies, Evaluating Text Classifiers, Nearest Neighbor Learners, Feature Selection.

Teaching-
Learning Chalk and Talk/ PPT / Web resources with https://datajobs.com/data-science-repo/Supervised-
Process Learning-[SB-Kotsiantis].pdf

Module-4

LEARNING II : SUPERVISED LEARNING - Bayesian Learners, Exploiting Hierarchy among Topics, Maximum
Entropy Learners, Discriminative Classification, Hypertext Classification, SEMI SUPERVISEDLEARNING--
Expectation Maximization, Labeling Hypertext Graphs and Co- training.

Teaching-
Learning Chalk and Talk/ PPT / Web resources : https://datajobs.com/data-science-repo/Supervised-
Process Learning-[SB-Kotsiantis].pdf

Module-5

APPLICATIONS: Social Network Analysis- Social Sciences and Bibliometry - Page Rank and HITS - Shortcomings of
coarse Grained Graph model- Enhanced Models and TechniquesEvaluation of Topic Distillation- Measuring and
Modelling the Web - Resource Discovery - Collecting Important Pages Preferentially - Similarity Search Using Link
Topology - Topical Locality and Focused Crawling - Discovering Communities- The Future of Web Mining.
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Teaching-
Learning Chalk and Talk/ PPT / Web resources :
Process https://www.vssut.ac.in/lecture_notes/lecture1428550844.pdf

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and POs
The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately
reduced to 50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-
questions) from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books
1. Text Mining: Predictive Methods for Analyzing Unstructured Information, Sholom Weiss, Springer 2005
2. Mining the Web: Discovery Knowledge from Hypertext Data, Soumen Chakrabarti, Elsevier Science 2003
3. Handbook of Research on Text and Web Mining Technologies”, Vol I & II, Min Song, Yi-fang Brrok Wu,
Information Science Reference (IGI), 2009

Web links and Video Lectures (e-Resources):

1. https://www.youtube.com/watch?v=Q72hzU1Z6aQ
2. https://www.cs.purdue.edu/homes/clifton/cs54701/
3. https://www.vssut.ac.in/lecture_notes/lecture1428550844.pdf

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.

Course outcome (Course SKkill Set)

At the end of the course the student will be able to :

SL. No. Description Blooms Level
Cco1 Build an Information Retrieval system using the available tools L2
Ccoz Apply machine learning techniques to text classification and clustering which is used | L3

for efficient Information Retrieval
C03 Analyze the Web content structure L4



https://www.youtube.com/watch?v=Q72hzU1Z6aQ
https://www.cs.purdue.edu/homes/clifton/cs54701/
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Mapping of COS and POs

PO1 P02 P03 P04 PO5 PO6 P07 P08 PO9 | PO10 | PO11 | PO12
Co1 X X
Ccoz X
Co3 X

Program Outcome of this course

Sl. No.

Description

POs

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

PO1

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO2

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

PO3

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO4

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6
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Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12
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DevOps
Course Code 22SSE234 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:
e Development operations accelerate the process of app production.
e Enhance the time of market, apply incremental improvements in response to the changing environment,
and create a more streamlined development process.
e Design cross-functional teams and improve the flow of value to an end-to-end pipeline.

Module-1

Introduction and Process: Introduction to DevOps and Continuous Delivery, The DevOps process and Continuous
Delivery - an overview, Release management, Scrum, Kanban, and the delivery pipeline, Wrapping up - a
complete example, Identifying bottlenecks.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.softwaretestinghelp.com/continuous-
Process delivery-in-devops/

Module-2

DevOps Architecture and Code Management: Introducing software architecture, The monolithic scenario,
Architecture rules of thumb, Three-tier systems, Handling database migrations, Microservices and the data tier
DevOps, architecture, and resilience. Code Management: The need for source code control and the history of
source code management, Roles and code, A word about source code management system migrations, Choosing a
branching strategy, Artifact version naming, Hosted Git servers, Large binary files, Trying out different Git server

implementations.

Teaching-

Learning Chalk and Talk/ PPT / Web resources :

Process https://subscription.packtpub.com/book/networking%?20&%20servers/9781785882876/3/c
h03lvllsec32/handling-database-migrations

Module-3

Building and Testing Code: The many faces of build systems, The Jenkins build server, Jenkins plugins, Job
chaining and build pipelines, A look at the Jenkins filesystem layout Build servers and infrastructure as code,
Building by dependency order, Taking build errors seriously, Robustness. Testing code: Manual testing, Pros and
cons with test automation, Unit testing, JUnit in general and JUnit in particular, Automated integration testing,
Performance testing, Automated GUI testing, JavaScript testing, A complete test automation scenario.

Teaching-
Learning Chalk and Talk/ PPT / Video available : https://www.youtube.com/watch?v=D6cMZ]7ILTE
Process

Module-4

Deploying and Monitoring Code: Deployment systems, Virtualization stacks, Executing code on the client, The
Puppet master and Puppet agents, Deploying with Docker, Cloud solutions. Monitoring the Code: Nagios, Munin,
Ganglia, Graphite, Log handling.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.youtube.com/watch?v=6ncajxhdgLY
Process

Module-5
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Issue tracking, The IoT and DevOps: What are issue trackers used for?, Some examples of workflows and issues,
What do we need from an issue tracker?, Problems with issue tracker proliferation, All the trackers. The IoT and
DevOps: Introducing the IoT and DevOps, The future of the IoT according to the market, Machine-to-machine
communication, IoT deployment affects software architecture, IoT deployment security, A hands-on lab with an

IoT device for DevOps.

Teaching-

Learning Chalk and Talk/ PPT
Process

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and POs
The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately
reduced to 50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-
questions) from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books

1. Practical DevOps, Joakim Verona, Packt Publishing, Livery Place 2016

Web links and Video Lectures (e-Resources):

https: //www.youtube.com/watch?v=hQcFEORDOc

https: //www.softwaretestinghelp.com/continuous-delivery-in-devops

https: //www.youtube.com/watch?v=6ncaJxhdgLY
https://content.intland.com/blog/agile/devops/why-devops-is-essential-for-iot-and-innovation

BN

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.



https://www.youtube.com/watch?v=hQcFE0RD0cQ
https://www.softwaretestinghelp.com/continuous-delivery-in-devops/
https://www.youtube.com/watch?v=6ncaJxhdgLY
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Course outcome (Course SKill Set)
At the end of the course the student will be able to :
SL. No. Description Blooms Level
Cco1 Reduce failures and time to recovery in collaborative environment. L2
Co2 Improve the process of creating apps using developed operations. L4
COo3 Analyze functions and enhance the value flow to a pipeline. L4
Mapping of COS and POs
PO1 P02 P03 P04 PO5 PO6 PO7 P08 PO9 | PO10 | PO11 | PO12
Co1 X X
C02 X X
C0o3 X X

Program Outcome of this course

Sl. No. Description POs

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering | PO1
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

2 Problem analysis: Identify, formulate, review research literature, and analyze complex | PO2
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

3 Design/development of solutions: Design solutions for complex engineering problems and | PO3
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

4 Conduct investigations of complex problems: Use research-based knowledge and | PO4
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and | PO5
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations
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The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12
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CLOUD COMPUTING
Course Code 22SSE235 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:
e C(Cloud infrastructure is easily accessible for computing resources and IT services.
e Describe the basic ideas and principles in data center design; cloud management techniques and cloud
software deployment considerations.
e Contribute the variety of programming models and develop working experience in several of them

Module-1

Introduction, Cloud Infrastructure: Cloud computing, Cloud computing delivery models and services, Ethical
issues, Cloud vulnerabilities, Cloud computing at Amazon, Cloud computing the Google perspective, Microsoft
Windows Azure and online services, Open-source software platforms for private clouds, Cloud storage diversity
and vendor lock-in, Energy use and ecological impact, Service level agreements, User experience and software
licensing. Exercises and problems.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.exitcertified.com/blog/cloud-computing-
Process service-delivery-models

Module-2

Cloud Computing: Application Paradigms: Challenges of cloud computing, Architectural styles of cloud
computing, Workflows: Coordination of multiple activities, Coordination based on a state machine model: The
Zookeeper, The Map Reduce programming model, A case study: The Gre The Web application, Cloud for science
and engineering, High-performance computing on a cloud, Cloud computing for Biology research, Social
computing, digital content and cloud computing.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.geeksforgeeks.org/different-computing-
Process paradigms/

Module-3

Cloud Resource Virtualization: Virtualization, Layering and virtualization, Virtual machine monitors, Virtual
Machines, Performance and Security Isolation, Full virtualization and paravirtualization, Hardware support for
virtualization, Case Study: Xen a VMM based paravirtualization, Optimization of network virtualization, vBlades,
Performance comparison of virtual machines, The dark side of virtualization, Exercises and problems

Teaching-
Learning Chalk and Talk/ PPT / Web resources: https://www.geeksforgeeks.org/virtualization-cloud-
Process computing-types/

Module-4

Cloud Resource Management and Scheduling: Policies and mechanisms for resource management, Application of
control theory to task scheduling on a cloud, A utility-based model for cloud-based Web services, Resourcing
bundling: Combinatorial auctions for cloud resources, Scheduling algorithms for computing clouds, Fair queuing,
Start-time fair queuing, Cloud scheduling subject to deadlines, Scheduling Map Reduce applications subject to
deadlines, Resource management and dynamic scaling, Exercises and problems.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: PDF available
Process http://mallikarjunbangargi.yolasite.com/resources/Chapter6.pdf

Module-5

Cloud Security, Cloud Application Development: Cloud security risks, Security: The top concern for cloud users,
Privacy and privacy impact assessment, Trust, Operating system security, Virtual machine Security, Security of
virtualization, Amazon web services: EC2 instances, Connecting clients to cloud instances through firewalls,
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Security rules for application and transport layer protocols in EC2, Cloud-based simulation of a distributed trust
algorithm, A trust management service, A cloud service for adaptive data streaming, Cloud based optimal FPGA
synthesis .Exercises and problems.

Teaching-
Learning Chalk and Talk/ PPT / Web resources:
Process

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and POs
The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books
1. Cloud Computing Theory and Practice Dan C Marinescu Elsevier(MK) 2013.
2. RajkumarBuyya, James Broberg, AndrzejGoscinski Computing Principles and Paradigms Willey 2014
3. Cloud Computing Implementation, Management and Security John W Rittinghouse, James F Ransome
CRC Press 2013

Web links and Video Lectures (e Resources):

2. http: //malllkar]unbangargl yolasite. com/resources/Chapter6 pdf

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.



https://www.exitcertified.com/blog/cloud-computing-service-delivery-models
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Course outcome (Course SKill Set)
At the end of the course the student will be able to :
SL. No. Description Blooms Level
Cco1 Identify the architecture, infrastructure and delivery models of cloud computing L2
Co2 Apply suitable virtualization concept. L3
C0o3 Design Cloud Services L4
Mapping of COS and POs
PO1 P02 P03 P04 PO5 P06 PO7 P08 PO9 | PO10 | PO11 | PO12
Co1 X X
C02 X
C0o3 X X

Program Outcome of this course

Sl. No. Description POs

1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering | PO1
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

2 Problem analysis: Identify, formulate, review research literature, and analyze complex | PO2
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

3 Design/development of solutions: Design solutions for complex engineering problems and | PO3
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

4 Conduct investigations of complex problems: Use research-based knowledge and | PO4
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.
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Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12
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SOFTWARE AGENTS
Course Code 22SSE241 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e Design Remote programming models; Model of a mobile software agent; Mobile agent systems:
management and mobility; Mobile agent platforms.

e Develop programming software agents for mobile devices.

e Develop Communication in multi-agent systems: Agent Communication Language (ACL) and Knowledge
Query and Manipulation Language (KQML) languages; Structure of messages and protocols;
Communication based on ontologies and semantic web mechanisms.

Module-1

An introduction to Software Agents Why Software Agents? Simplifying Computing, Barriers to Intelligent
Interoperability, Incorporating Agents as Resource Managers, Toward Agent-Enabled System Architectures.
Agents: From Direct Manipulation to Delegation Introduction, Intelligent Interfaces. Interfaces Agents Metaphors
with Character Introduction, Objections to Agents, Key Characteristics of Interface Agents, Agency,
Responsiveness, Competence, Accessibility, Design and Dramatic Character, An R & D Agenda.

Teaching-
Learning Chalk and Talk/ PPT / Web resources PDF available
Process :http://www.jeffreymbradshaw.net/publications/01-Bradshaw-2%20pages%20deleted.pdf

Module-2

Designing Agents as if People Mattered: What does “Agents” Mean?, Adaptive Functionality: Three Design Issues,
The Agent Metaphor: Reactions and Expectations The Agent Conceptual Model. Direct Manipulation versus
Agents: Paths to Predict able, Controllable, and Comprehensible Interfaces: Introduction, General Concerns
About Intelligent Interfaces, Learning From History, What Is an Agent?. Agents for Information Sharing and
Coordination: A History and some Reflections: Information, Lens: An Intelligent Tool for Managing Electronic
Messages, Semiformal Systems and Radical Tailorability.

Teaching-
Learning Chalk and Talk/ PPT / Web resources material available
Process http://www.pliant.org/personal /Tom_Erickson/agents.html

Module-3

Agents that Reduce Work and Information Overload Introduction, Approaches to Building Agents, Training a
Personal Digital Assistant, Some Example of Existing Agents, Electronic Mail Agents, Meeting Scheduling Agent,
News Filtering Agent, Entertainment Selection Agent, Discussion, Acknowledgements Software Agents for
Cooperative Learning: Computer Supported Cooperative Learning, Examples of Software Agents for Cooperative
Learning, Examples of Software Agents for Cooperative Learning, Developing an Example, Discussion and

Perspectives.
Teaching-
Learning Chalk and Talk/ PPT / Web resources: PDF available:
Process https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.368.2096&rep=rep1&type=pdf

Module-4
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An Overview of Agent-Oriented Programming: Agent-Oriented Programming: Software with Mental State, Two
Scenarios, On the Mental state of agents, Generic Agent Interpreter, AGENT0: A Simple Language and its
Interpreter, KQML as an Agent Communication Language: The approach of knowledge sharing effort(KSE), The
Solution of the knowledge sharing efforts, knowledge Query Manipulation Language (KQML),Implementation,
Application of KQML , Other Communication Language, The Approach of Knowledge-Sharing Effect,(KSE),The
Solutions of the Sharing Effect.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: PDF available
Process https://redirect.cs.umbc.edu/~finin/papers/papers/kqml-acl.pdf

Module-5

Agent for Information Gathering: Agent Organization, The Knowledge of an Agent, The Domain Model of an Agent,
Modeling other Agent, communication language and protocol, query processing, an information goal, information
source selection, generating a query access plan, interleaving planning and execution , semantic query
optimization, learning, caching retrieved data, related work, discursion, acknowledgement. Mobile Agents:
Enabling Mobile Agents, Programming Mobile Agents, Using Mobile Agents.

Teaching-
Learning Chalk and Talk/ PPT / Web resources: PDF available: https://usc-isi-
Process i2.github.io/papers/knoblock97-agents.pdf

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and POs
The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately
reduced to 50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-
questions) from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books
1. Software Agents, Jeffrey M. Bradshaw, PHI(MIT Press) 2012
2. Agent-Based and Individual Based modeling: A Practical Introduction Steven F. RailsBack and Volker
Grimm Princeton University Press 2012

Web links and Video Lectures (e-Resources):

1. https://www.fer.unizg.hr/en/course/sofage
2. https://redirect.cs.umbc.edu/~finin/papers/papers/kqml-acl.pdf
3. https://usc-isi-i2.github.io/papers/knoblock97-agents.pdf



https://www.fer.unizg.hr/en/course/sofage
https://usc-isi-i2.github.io/papers/knoblock97-agents.pdf

01.02.2023

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.
Course outcome (Course SKill Set)
At the end of the course the student will be able to :
SL No. Description Blooms Level
co1 Identify and explore the advantages of agents and design the architecture for an | L2
agent
C02 Analyze the agent in details in a view for the implementation L4
CO3 Analyze communicative actions with agents. L4
Mapping of COS and POs
PO1 P02 P03 P04 PO5 PO6 P07 P08 P09 | PO10 | PO11 | PO12
Cco1 X X
Co2 X X
C0o3 X X
Program Outcome of this course
Sl. No. Description POs
1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering | PO1
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.
2 Problem analysis: Identify, formulate, review research literature, and analyze complex | PO2
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.
3 Design/development of solutions: Design solutions for complex engineering problems and | PO3
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.
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Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO4

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12
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E-COMMERCE
Course Code 22SSE242 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e To expose students with the management and organisational frameworks of systems, which create the
technical basis for knowledge of information systems.
e E-Commerce provides information systems for business and management.

Module-1

Basics and definitions: The term “E-Commerce”, Business models related to E-Commerce, Technical and
economic challenges. Frameworks and architectures, Actors and stakeholders, Fundamental sales process,
Technological elements. Exercises.

Teaching-
Learning Chalk and Talk/ PPT
Process

Module-2

B2C business: The process model and its variants, The pricing challenge, The fulfilment challenge, The payment
challenge, B2C business and CRM, B2C software systems. B2B business: The process model and its variants B2B
software systems. Exercises.

Teaching-
Learning Chalk and Talk/ PPT
Process

Module-3

Impact of E-Commerce: Ethics, morale & technology, Ethical aspects of ICT, Overall impacts of E-Commerce,
Specific impacts of E-Commerce. Security & compliance management, Foundations of risk management,
Compliance Management, Information security management (ISM), Technology, Legal aspects of E-Commerce,
Exercises.

Teaching-
Learning Chalk and Talk/ PPT / Web Resources: https://www.youtube.com/watch?v=7HbBkn]JcHUM
Process

Module-4

Electronic payment: Business and money, The payment challenge, Payment procedures, Receivables management,
Cyber money. Exercises.

Teaching-
Learning Chalk and Talk/ PPT
Process

Module-5

Performance management: Foundations of performance analysis, ICT performance management, Web analytics,
Exercises.

Teaching-
Learning Chalk and Talk/ PPT
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Process

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and

POs

The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:
1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.
2. The question paper will have ten full questions carrying equal marks.
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.
Each full question will have a sub-question covering all the topics under a module.
The students will have to answer five full questions, selecting one full question from each module

vl

Suggested Learning Resources:
Books
1. “Introduction to E-Commerce: Combining Business and Information Technology”, Martin Kutz, 2016.

Web links and Video Lectures (e-Resources):

1. https://www.youtube.com/watch?v=fvGngNhtgsA
2.  https://www.youtube.com/watch?v=7HbBknJcHUM

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.
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Course outcome (Course SKill Set)

At the end of the course the student will be able to :

SL. No. Description Blooms Level

co1 Describe the fundamental theories and methods employed in the field of | L3
management information systems.

Co2 Become familiar with the various categories of management information systems L4

Co3 Become familiar with the procedures for creating and implementing into effect | L4
information systems. Become conscious of the security, social, and ethical
implications of information systems.

Mapping of COS and POs

PO1 P02 P03 P04 PO5 PO6 P07 P08 PO9 | PO10 | PO11 | PO12

Co1

X X

Cco2

Co3

Program Outcome of this course

Sl. No.

Description

POs

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

PO1

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO2

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and

environmental considerations.

PO3

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO4
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Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12
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ARTIFICIAL INTELLIGENCE & MACHINE LEARNING

Course Code 22SSE243 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:
e Recognize, model, and solve problems in the analysis and design of information systems using Al
algorithms
e Solve the unknown target by predicting the value of data
e  Machine learning offers in a view of trends in customer behaviour and business operational patterns, as
well as supports the development of new products

Module-1

Introduction, problem Solving: state space search and control strategies

Teaching-
Learning Chalk and Talk/PPT/ Video lecture available : https://www.youtube.com/watch?v=wngkfpCpKlg
Process

Module-2

Problem reduction and Game playing, Logic concepts and logic programming

Teaching-
Learning Chalk and Talk/PPT/ Video lecture available:
Process https://www.youtube.com/watch?v=wngkfpCpKlg

Module-3

Advanced problem-solving paradigm: planning Knowledge representation

Teaching-
Learning Chalk and Talk/PPT/ Video lecture available : https://www.youtube.com/watch?v=wngkfpCpK1lg
Process

Module-4

Uncertainty Measure: Probability Theory, Bayesian Belief Networks, Machine Learning Paradigms: Machine
learning system, supervised and unsupervised learnings, Inductive, deductive learning, Clustering

Teaching-
Learning Chalk and Talk/PPT/ Video lecture available : https://www.youtube.com/watch?v=wnqkfpCpK1g
Process

Module-5

Support vector Machine, case-based reasoning and learning. ANN: Single Layer, Multilayer. RBF, Design issues in
ANN, Recurrent Network

Teaching-
Learning Chalk and Talk/PPT/ Video lecture available : https: //www.youtube.com/watch?v=wnqkfpCpK1lg
Process
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Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and POs
The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom'’s taxonomy as per the outcome
defined for the course.

Semester End Examination:
1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.
2. The question paper will have ten full questions carrying equal marks.
3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.
Each full question will have a sub-question covering all the topics under a module.
5. The students will have to answer five full questions, selecting one full question from each module

b

Suggested Learning Resources:
Books
1. “Artificial Intelligence”, Saroj Kaushik, Cengage Learning, 2014 Edition
2. “Artificial Intelligence: Structures and Strategies for Complex Problem Solving”, George F Luger, Pearson
Addison Wesley, 6th Ed, 2008

Web links and Video Lectures (e-Resources):

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

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.

Course outcome (Course Skill Set)

At the end of the course the student will be able to :

SL. No. Description Blooms Level
Cco1 Identify, model, and resolve issues with the design of information systems L3
Coz2 Estimate the target value using prediction algorithms L4
C03 Analyze operational patterns for new products L4
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Mapping of COS and POs

PO1 P02 P03 P04 PO5 PO6 P07 P08 P09 | PO10

PO11

P0O12

Co1

Ccoz

Co3

Program Outcome of this course

Sl. No.

Description

POs

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

PO1

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO2

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

PO3

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO4

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6
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Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12
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INTERNET OF THINGS
Course Code 22SSE244 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:
e Explore the interconnection and integration of the physical world and the cyber space.
e Design & develop IOT Devices.

Module-1

What is The Internet of Things? Overview and Motivations, Examples of Applications, IPV6 Role, Areas of
Development and Standardization, Scope of the Present Investigation. Internet of Things Definitions and
frameworks-1oT Definitions, IoT Frameworks, Basic Nodal Capabilities. Internet of Things Application Examples-
Overview, Smart Metering/Advanced Metering Infrastructure-Health/Body Area Networks.

Teaching-
Learning Chalk and talk/PPT
Process

Module-2

Fundamental [oT Mechanism and Key Technologies-Identification of IoT Object and Services, Structural Aspects
of the [0T, Key 10T Technologies. Evolving IoT Standards-Overview and Approaches, IETF IPV6 Routing Protocol
for RPL Roll, Constrained Application Protocol, Representational State Transfer.

Teaching-
Learning Chalk and talk/PPT
Process

Module-3

Layer % Connectivity: Wireless Technologies for the IoT-WPAN Technologies for [oT/M2M, Cellular and Mobile
Network Technologies for 1oT/M2M,Layer 3 Connectivity :IPv6 Technologies for the IoT: Overview and
Motivations. Address Capabilities,IPv6 Protocol Overview, IPv6 Tunneling, IPsec in IPv6,Header Compression
Schemes, Quality of Service in [Pv6, Migration Strategies to [Pvé6.

Teaching-
Learning Chalk and talk/PPT
Process

Module-4

Case Studies illustrating IoT Design-Introduction, Home Automation, Cities, Environment, Agriculture, Productivity
Applications.

Teaching-
Learning Chalk and talk/PPT
Process

Module-5

Data Analytics for IoT - Introduction, Apache Hadoop, Using HadoopMapReduce for Batch Data Analysis, Apache
Oozie, Apache Spark, Apache Storm, Using Apache Storm for Real-time Data Analysis, Structural Health Monitoring
Case Study.

Teaching-
Learning Chalk and talk/PPT
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Process

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and POs
The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to
50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books
1. Building the Internet of Things with IPv6 and MIPv6:The Evolving World of M2M Communications Daniel
Minoli Wiley 2013
2. Internet of Things: A Hands on Approach ArshdeepBahga, Vijay Madisetti Universities Press 2015

Web links and Video Lectures (e-Resources):

1. https://www.youtube.com/watch?v=h0gWfVCSGQQ
2. https://www.youtube.com/watch?v=0fGxbxUCaZ2k

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.

Course outcome (Course Skill Set)

At the end of the course the student will be able to :

Sl. No. Description Blooms Level
co1 Comprehend the characteristics and underlying principles of the Internet of Things | L2
C02 Recognize the application areas of IOT L3
COo3 Realize the revolution of Internet in Mobile Devices, Cloud & Sensor Networks L3



https://www.youtube.com/watch?v=h0gWfVCSGQQ
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Mapping of COS and POs

PO1 P02 P03 P04 PO5 PO6 P07 P08 P09 | PO10 | PO11

P0O12

Co1

Ccoz

Co3

Program Outcome of this course

Sl. No.

Description

POs

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

PO1

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO2

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

PO3

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO4

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6
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Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12




01.02.2023

MANAGING BIG DATA

Course Code 22SSE245 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e Ensure a high level of data quality and accessibility for business intelligence and big data analytics
applications.

e Characterized the processing analytical tools with variety of algorithms

Module-1

Meet Hadoop: Data!, Data Storage and Analysis, Comparison with Other Systems: Relational Database
Management Systems, A Weather Dataset: Data Format, Analyzing the Data with Unix Tools, Analyzing the Data
with Hadoop: Map and Reduce, Java MapReduce, Scaling Out: Data Flow, Combiner Functions, Running a
Distributed MapReduce Job, Hadoop Streaming The Hadoop Distributed Filesystem The Design of HDFS, HDFS
Concepts: Blocks, Namenodes and Datanodes, HDFS Federation, HDFS High-Availability.

Teaching-

Learning Chalk and Talk/PPT/ Web resource available: https://www.youtube.com/watch?v=Py0o4RWtxsQM
Process

Module-2

YARN Anatomy of a YARN Application Run: Resource Requests, Application Lifespan, Building YARN
Applications, YARN Compared to MapReduce, Scheduling in YARN: The FIFO Scheduler, The Capacity Scheduler,
The Fair Scheduler, Delay Scheduling, Dominant Resource Fairness Hadoop I/0 Data Integrity, Data Integrity in
HDFS, LocalFileSystem, ChecksumFileSystem, Compression, Codecs, Using Compression in MapReduce,
Serialization, The Writable Interface, Writable Classes, Implementing a Custom Writable, Serialization
Frameworks, File-Based Data Structures: SequenceFile.

Teaching-
Learning Chalk and Talk/PPT
Process

Module-3

Developing a MapReduce Application The Configuration API, Combining Resources, Running Locally on Test
Data, Running a Job in a Local Job Runner, Testing the Driver, Running on a Cluster, Packaging a Job, Launching a
Job, The MapReduce Web Ul, Retrieving the Results, Debugging a Job, Hadoop Logs, Tuning a Job. How
MapReduce Works Anatomy of a MapReduce Job Run, Job Submission, Job Initialization, Task Assignment, Task
Execution, Progress and Status Updates.

Teaching-
Learning Chalk and Talk/PPT
Process

Module-4

MapReduce Types and Formats: MapReduce Types, Input Formats: Input Splits and Record,s Text Input, Binary
Input, Multiple Inputs, Database Input (and Output) Output Formats: Text Output, Binary Output, Multiple Outputs,
Lazy Output, Database Output, Flume Installing Flume, An Example, Transactions and Reliability, Batching, The
HDFS Sink.

Teaching-
Learning Chalk and Talk/PPT
Process

Module-5
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Pig Installing and Running Pig, Execution Types, Running Pig Programs, Grunt, Pig Latin Editors, An Example:
Generating Examples, Comparison with Databases. Spark An Example: Spark Applications, Jobs, Stages and Tasks,
A Java Example, A Python Example, Resilient Distributed Datasets: Creation, Transformations and Actions,
Persistence, Serialization, Shared Variables, Broadcast Variables.

Teaching-
Learning Chalk and Talk/PPT/ Installation link: https://www.youtube.com/watch?v=jtM_OEQ3NiQ
Process

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 MarksoroneSkill Development Activity of 40 marks to attain the COs and POs
The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately
reduced to 50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-
questions) from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books
1.
“Hadoop: The Definitive Guide”, Tom White, O'Reilley, Third Edition, 2012
2. “SPARK: The Definitive Guide”, MateiZaharia and Bill Chambers, Oreilly, 2018

Web links and Video Lectures (e-Resources):

1. https://www.youtube.com/watch?v=Pyo4RWtxsQM
2. https://www.youtube.com/watch?v=j0jUdcSWtX0
3. https://www.youtube.com/watch?v=jtM_OEQ3NiQ

Skill Development Activities Suggested
The students with the help of the course teacher can take up relevant technical activities which will enhance their
skill. The prepared report shall be evaluated for CIE marks.



https://www.youtube.com/watch?v=Pyo4RWtxsQM
https://www.youtube.com/watch?v=jOjUdcSWtX0
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Course outcome (Course SKill Set)

At the end of the course the student will be able to :

SL. No. Description Blooms Level
co1 Understand Big Data and its analytics in the real world, Analyze the Big data | L3

framework like Hadoop
Co2 Design of Algorithms to solve Data Intensive Problems using Map Reduce Paradigm L4
Co3 Design and Implementation of Big Data Analytics using pig and spark to solve data | L4

intensive problems and to generate analytics

Mapping of COS and POs
PO1 P02 PO3 P04 PO5 PO6 PO7 PO8 P09 | PO10 | PO11 | PO12

Co1 X X
Co2 X X
Co3 X X

Program Outcome of this course

SI. No.

Description

POs

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and computer science and business systems to the solution of complex
engineering and societal problems.

PO1

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering and business problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO2

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

PO3

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO4
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Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations

PO5

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering and business practices.

PO6

Environment and sustainability: Understand the impact of the professional engineering
solutions in business societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO7

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering and business practices.

PO8

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO9

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO10

11

Project management and finance: Demonstrate knowledge and understanding of the
engineering, business and management principles and apply these to one’s own work, as
a member and leader in a team, to manage projects and in multidisciplinary
environments.

PO11

12

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PO12




