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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E.in Computer Science and Design
Scheme of Teaching and Examinations 2021
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2021 - 22)

V SEMESTER
- Teaching Hours /Week Examination
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BSC Object oriented Modelling and
. 21CD51 Design 3 0 0 03 50 50 100 3
2 dnc Computer Networks 0
21CS52 gl sl 3 (] 2 03 50 50 | 100 | 4
PCC Any CS Board
3 Database Management s Y 100
21CS53 g ystems Bepantment 3 0 0 03 50 50 3
PCC Artificial Intelligence and Machine
4 21CS54 Learning 3 0 0 03 50 50 100 3
PCC Database Management Systems
> | 2108185 Laboratory with Mini Project a | o [ 2 03 | 50 [ 50 | 200 | 1
TD: Any
Department
AEC Research Methodology &
6 . PSB: As 2 0 0 02 50 50 100 2
21XX56 Intellectual Property Rights identified by
university
TD: Civil/
HSMC Environmental
7 | 21CIvV57 Environmental Studies /Chemistry/ 1 0 0 1 50 50 100 1
Biotech.
PSB: Civil Engg
If offered as Theory courses
AEC 1 [ 0 I 0 l 01
21CS58X/21 | Ability Enhancement Course-V Coicemed 50 | 50 | 100 | 1
8 ; Board If offered as lab. courses 02
CSL58X 0 l 0 I 2 ,
Total 400 400 800 18
Ability Enhancement Course - IV
21CSL581 | Angular JS and Node JS 21CS583
21CS582 C# and .Net Framework 21CS584

Note: BSC: Basic Science Course, PCC: Professional Core Course, IPCC: Integrated Professional Core Course, AEC —Ability Enhancement Course INT —
Internship, HSMC: Humanity and Social Science & Management Courses.

L —Lecture, T —Tutorial, P- Practical/ Drawing, S — Self Study Component, CIE: Continuous Internal Evaluation, SEE: Semester End Examination.
Integrated Professional Core Course (IPCC): refers to Professional Theory Core Course Integrated with Practical of the same course. Credit for IPCC
can be 04 and its Teaching — Learning hours (L:T:P)can be consideredas (3:0:2)or {2:2:2). Theory part of the IPCC shall be evaluated both by
CIE and SEE. The practical part shall be evaluated by CIE enly and there shall be no SEE. For moare details the regulation governing the Degree of
Bachelor of Engineering /Technology (BE/B.Tech.) 2021-22 may be referred.
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HSMC Software Engineering and Project
1 2 0 03
L 21CS61 Management 2 50 50 | 100 3
2 I Ipcc Fullstack D | 3 0 2 03 50 50 100 4
21Cs62 ullstack Development Any CS Board
pPcc Computer Graphics and Department
3 0 03 5o 50 100 3
L ( 21Cs63 Fundamentals of Image Processing 3 0
PEC Professional Elective Course-|
41 21xx64x 3 0 0 03 50 50 | 100 | 3
OEC Open Elective Course-| Concerned
> | 21xx65x Department 3 o o 03 | 50 | 50 | 100 | 3
PCC Computer Graphics and Image Any CS Board
6 g 03 [ 50 | 50 | 100 | 1
21CSL66 Processing Laboratory Department 0 o 2
MP Mini Project Two contact hours /week for
7 21CDMP67 interaction between the - 100 - 100 2
faculty and students.
8 INT Innovation/Entrepreneurship Completed during the intervening period of IV _ 100 . 100 3
21INT68 /Societal Internship and V semesters.
Total | 500 300 800 22
Professional Elective - |
21CD641 Design of 10T system 21CS643 Advanced Computer Architecture
21CS642 Advanced JAVA Programming 21CS644 Data science and Visualization
Open Electives — | offered by the Department to other Department students
21CS651 Introduction to Data Structures 21CS653 Introduction to Cyber Security
21CS652 Introduction to Database Management Systems 21CS654 Programming in JAVA

Note: HSMC: Humanity and Social Science & Management Courses, IPCC: Integrated Professional Core Course, PCC: Professional Core Course, PEC:
Professional Elective Courses, OEC-Open Elective Course, MP —Mini Project, INT —Internship.
L —Lecture, T—Tutorial, P - Practical / Drawing, S — Self Study Component, CIE: Continuous Internal Evaluation, SEE: Semester End Examination.

Integrated Professional Core Course (IPCC): Refers to Professional Theory Core Course Integrated with Practical of the same course. Credit for IPCC
can be 04 and its Teaching — Learning hours (L : T : P) can be considered as (3:0:2)0r(2:2:2). The theory part of the IPCC shall be evaluated both
by CIE and SEE. The practical part shall be evaluated by CIE only and there shall be no SEE. For more details, the regulation governing the Degree of
Bachelor of Engineering /Technology (BE/B.Tech) 2021-22 may be referred.

Professional Elective Courses (PEC):

A professional elective (PEC) course is intended to enhance the depth and breadth of educational experience in the Engineering and Technology
curriculum. Multidisciplinary courses that are added supplement the latest trend and advanced technology in the selected stream of engineering.
Each group will provide an option to select one course out of five courses. The minimum students’ strength for offering professional electives is 10,
However, this conditional shall not be applicable to cases where the admission to the programme is less than 10,

Open Elective Courses:

Selection of an open elective shall not be allowed if,
(i) The candidate has studied the same course during the previous semesters of the program.
(ii) The syllabus content of open electives is similar to that of the Departmental core courses or professional electives.
(iii) A similar course, under any category, is prescribed in the higher semesters of the program.
In case, any college is desirous of offering a course (not included in the Open Elective List of the University) from streams such as Law, Business
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(MBA), Medicine, Arts, Commerce, etc., can seek permission, at least one month before the commencerlrent of the semester, from the University by
it i i i ilable to teach the same in the college.
bmitting a copy of the syllabus along with the details of expertise avai he ‘ N

'sr:e minimum students” strength for offering open electives is 10, However, this conditional shall not be applicable to cases where the admission to
the programme is less than 10. . .
Mini-project work: Mini Project is a laboratory-oriented course which will provide a platform to students to enhance their practical knowledge and
skills by the development of small systems/applications. . o S B )
Based on the ability/abilities of the student/s and recommendations of the mentor, a single discipline or a multidisciplinary Mini- project can be
assigned to an individual student or to a group having not more than 4 students. |
CIE procedure for Mini-project: - X \
(i) Single discipline: The CIE marks shall be awarded by a committee consisting of the Head of the concerned Department and t_wo acu ty members
of the Department, one of them being the Guide. The CIE marks awarded for the Mini-project work shall be based on the evaluation of project report{I
project presentation skill, and question and answer session in the ratio of 50:25:25. The marks awarded for the project report shall be the same for a
the batch mates. | . '
(i) Interdisciplinary: Continuous Internal Evaluation shall be group-wise at the college level with the participation of all tl_1e guides of t'he project.
The CIE marks awarded for the Mini-project, shall be based on the evaluation of project report, project presentation skill, and question and answer

session in the ratio 50:25:25. The marks awarded for the project report shall be the same for all the batch mates. »
No SEE component for Mini-Project. |

Vil semester Classwork and Research Internship /Industry Internship (21INT82)
Swapping Facility

Institutions can swap VIl and VIl Semester Scheme of Teaching and Examinations to accommodate research internship/ industry internship after the
VI semester.

(2) Credits earned for the courses of VIl and VIII Semester Scheme of Teaching and Examinations shall be counted against the corresponding
semesters whether VIl or VIl semester is completed during the beginning of IV year or later part of IV year of the program. )

Elucidation:

At the beginning of IV year of the programme i.e., after VI semester, VIl semester classwork and VIl semester Research Internship /Industrial
Internship shall be permitted to be operated simultaneously by the University so that students have ample opportunity for internship. In other words,
a good percentage of the class shall attend VIl semester classwork and similar percentage of others shall attend to Research Internship or Industrial
Internship.

Research/Industrial Internship shall be carried out at an Industry, NGO, MSME, Innovation centre, Incubation centre, Start-up, Centers of Excellence
(CoE), Study Centre established in the parent institute and /or at reputed research organizations / institutes. The internship can also be rural
internship.

The mandatory Research internship /Industry internship is for 24 weeks. The internship shall be considered as a head of passing and shall be
considered for the award of degree. Those, who do not take up/complete the internship shall be declared fail and shall have to complete during the
subsequent University examination after satisfying the internship requirements.

INTZ1INTS82 Research Internship/ Industry Internship/Rural Internship

Research internship: A research internship is intended to offer the flavour of current research going on in the research fi
familiarized with the field and imparts the skill required for carrying out research,

Industry internship: Is an extended pericd of work experience undertaken by students to

eld. It helps students get

constraints.
Rural internship: A long-term goal, as proposed under the AICTE rural internship programme, sha
The student can take up Interdisciplinary Research Internship or Industry Internship.

The faculty coordinator or mentor has to monitor the students’ internship progress and interact with them to guide for the successful completion of
the internship.

Il be counted as rural internship activity.

internship.
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V Semester

OBJECT ORIENTED MODELLING AND DESIGN
Course Code 21CD51 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning Objectives

CLO 1. Describe the concepts involved in Object-Oriented modelling and their benefits.

CLO 2. Demonstrate concept of use-case model, sequence model and state chart model for a given
problem.

CLO 3. Explain the facets of the unified process approach to design and build a Software system.

CLO 4. Translate the requirements into implementation for Object Oriented design.

CLO 5. Choose an appropriate design pattern to facilitate development procedure,

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the various course
outcomes.
1. Lecturer method (L) needs not to be only a traditional lecture method, but alternative effective
teaching methods could be adopted to attain the outcomes.
2. Use of Video/Animation to explain functioning of various concepts.
Encourage collaborative (Group Learning) Learning in the class.
4. Askatleast three HOT (Higher order Thinking) questions in the class, which promotes critical
thinking.
5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop design

thinking skills such as the ability to design, evaluate, generalize, and analyze information rather
than simply recall it.

6. Introduce Topics in manifold representations.
7. Show the different ways to solve the same problem with different approaches and encourage the
students to come up with their own creative ways to solve them,

8. Discuss how every concept can be applied to the real world - and when that's possible, it helps
improve the students’ understanding.

w

Module-1

Advanced object and class concepts; Association ends; N-ary associations; Aggregation; Abstract classes;
Multiple inheritance; Metadata; Reification; Constraints; Derived Data; Packages. State Modeling: Events,
States, Transistions and Conditions, State Diagrams, State diagram behaviour.

Text Book-1: 4,5

Teaching-Learning Process , Chalk and board, Active Learning, Problem based learning

Module-2

UseCase Modelling and Detailed Requirements: Overview; Detailed object-oriented Requirements
definitions; System Processes-A use case/Scenario view; Identifying Input and outputs-The System

sequence diagram; Identifying Object Behaviour-The state chart Diagram; Integrated Object-oriented
Models. ‘

Text Book-2:Chapter- 6:Page 210 to 250

Teaching-Learning Process | Chalk and board, Active Learning, Demonstration

Module-3

Process Overview, System Conception and Domain Analysis: Process Overview: Development stages;
Development life Cycle; System Conception: Devising a system concept; elaborating a concept; preparing




27.09.2022

a problem statement. Domain Analysis: Overview of analysis; Domain Class model: Domain state model;
Domain interaction model; Iterating the analysis.

Text Book-1:Chapter-10,11,and 12

Teaching-Learning Process | Chalk and board, Problem based learning, Demonstration

Module-4

Use case Realization :The Design Discipline within up iterations: Object Oriented Design-The Bridge
between Requirements and Implementation; Design Classes and Design within Class Diagrams;
Interaction Diagrams-Realizing Use Case and defining methods; Designing with Communication
Diagrams; Updating the Design Class Diagram; Package Diagrams-Structuring the Major Components;
Implementation Issues for Three-Layer Design.

Text Book-2: Chapter 8: page 292 to 346

Teaching-Learning Process | Chalk & board, Problem based learning

Module-5

Design Patterns: Introduction; what is a design pattern?, Describing design patterns, the catalogue of
design patterns, Organizing the catalogue, How design patterns solve design problems, how to select a
design patterns, how to use a design pattern; Creational patterns: prototype and singleton (only);
structural patterns adaptor and proxy (only).

Text Book-3: Ch-1: 1.1, 1.3,1.4,15,1.6,1.7, 1.8,Ch-3,Ch-4.

Teaching-Learning Process | Chalk and board, MOOC

Course Outcomes

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

€O 1. Describe the concepts of object-oriented and basic class modelling,

CO 2. Draw class diagrams, sequence diagrams and interaction diagrams to solve problems.
C03. Choose and apply a befitting design pattern for the given problem

CO 4. Translate the requirements into implementation for Object Oriented design

COS5. Choose an appropriate design pattern to facilitate development procedure

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 40% of the maximum marks (20 marks). 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 35% (18 Marks out of 50) in the semester-end examination
(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal
Evaluation) and SEE (Semester End Examination) taken together

Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

L First test at the end of 5t week of the semester

2. Second test at the end of the 10t week of the semester

3. Third test at the end of the 15% week of the semester
Two assignments each of 10 Marks

1. Firstassignment at the end of 4t week of the semester

2. Second assignment at the end of 9th week of the semester

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20
Marks (duration 01 hours)

1. Atthe end of the 13t week of the semester

The su_m of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks
and will be scaled down ta 50 marks
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(to have a less stressed CIE, the portion of the syllabus should not be common /repeated for any of the
methods of the CIE. Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper has to be designed to attain the different levels of Bloom's taxonomy
as per the outcome defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question
papers for the subject (duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks.
2. 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.
3. The students have to answer 5 full questions, selecting one full question from each module.
Marks scoredout of 100 shall be reduced proportionally to 50 marks

Suggested Learning Resources:

Textbooks
1. Michael Blaha, James Rumbaugh: Object Oriented Modelling and Design with UML,2nd Edition,
Pearson Education,2005
2. Satzinger, Jackson and Burd: Object-Oriented Analysis & Design with the Unified Process,
Cengage Learning, 2005.
3. Erich Gamma, Richard Helm, Ralph Johnson and john Vlissides: Design Patterns -Elements of
Reusable Object-Oriented Software, Pearson Education,2007.
Reference:
1. Grady Booch et. al.: Object-Oriented Analysis and Design with Applications,3rd Edition,Pearson
Education,2007.
2. 2.Frank Buschmann, RegineMeunier, Hans Rohnert, Peter Sommerlad, Michel Stal: Pattern -
Oriented Software Architecture. A system of patterns, Volume 1, John Wiley and Sons.2007.
3. 3.Booch, Jacobson, Rambaugh : Object-Oriented Analysis and Design with Applications, 3rd
edition, pearson, Reprint 2013

Weblinks and Video Lectures (e-Resources):

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

Group Activities, quizzes, Puzzles and presentations
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V Semester
COMPUTER NETWORKS

Course Code: 21CS52 CIE Marks 50

Teaching Hours/Week (L:T:P: §) 3:0:2:0 SEE Marks 50

Total Hours of Pedagogy 40T + 20P Total Marks 100

Credits 04 Exam Hours 03

Course Objectives:

CLO 1. Fundamentals of data communication networks.

CLO 2. Software and hardware interfaces

CLO 3. Application of various physical components and protocols
CLO 4. Communication challenges and remedies in the networks.

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.

1. Lecturer method (L) need not to be only traditional lecture method, but alternative effective
teaching methods could be adopted to attain the outcomes.

2. Use of Video/Animation to explain functioning of various concepts.

Encourage collaborative (Group Learning) Learning in the class.

4. Askat least three HOT (Higher order Thinking) questions in the class, which promotes critical
thinking.

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop design
thinking skills such as the ability to design, evaluate, generalize, and analyze information rather
than simply recall it.

6. Introduce Topics in manifold representations.

7. Show the different ways to solve the same problem and encourage the students to come up with

their own creative ways to solve them.
8. Discuss how every concept can be applied to the real world - and when that's possible, it helps

improve the students' understanding.

w

Module-1

Introduction to networks: Network hardware, Network software, Reference models,
Physical Layer: Guided transmission media, Wireless transmission

Textbook 1: Ch.1.2 to 1.4, Ch.2.2 to 2.3

Laboratory Component:

various iterations.

1. Implement Three nodes point - to - point network with duplex links between them for different
topologies. 1Set the queue size, vary the bandwidth, and find the number of packets dropped for

Teaching-Learning Process | Chalk and board, Problem based learning, Demonstration

Module-2

protocols, Sliding window protocols,
The medium access control sublayer: The channel allocation problem, Multiple access protocols.

Textbook 1: Ch.3.1 to 3.4, Ch.4.1 and 4.2

The Data link layer: Design issues of DLL, Error detection and correction, Elementary data link

Laboratory Component:

det.ermine the throughput with respect to transmission of packets
2. Write a program for error detecting code using CRC-CCITT (16- bits).

1. Implement simple ESS and with transmitting nodes in wire-less LAN by simulation and

i o
e ——
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Teaching-Learning Process | Chalk and board, Problem based learning, Demonstration

Module-3

The Network Layer-:
Network Layer Design Issues, Routing Algorithms, Congestion Control Algorithms, QoS.

Textbook 1: Ch 5.1 to 5.4

Laboratory Component:
1. Implement transmission of ping messages/trace route over a network topology consisting of 6
noc!es and find the number of packets dropped due to congestion in the network.
2. Write a program to find the shortest path between vertices using bellman-ford algorithm.

Teaching-Learning Process | Chalk and board, Problem based learning, Demonstration

Module-4

The Transport Layer: The Transport Service, Elements of transport protocols, Congestion control, The
internet transport protocols. ’

Textbook 1: Ch 6.1 to 6.4 and 6.5.1to 6.5.7

Laboratory Component:
1. Implement an Ethernet LAN using n nodes and set multiple traffic nodes and plot congestion
window for different source / destination.
2. Write a program for congestion control using leaky bucket algorithm.

Teaching-Learning Process [ Chalk and board, Problem based learning, Demonstration

Module-5

Application Layer: Principles of Network Applications, The Web and HTTP, Electronic Mail in the
Internet, DNS—The Internet's Directory Service.

Textbook 2: Ch2.1to 2.4

Teaching-Learning Process | Chalk and board, Problem based learning, Demonstration

Course Outcomes (Course Skill Set)
At the end of the course the student will be able to:
CO 1. Learn the basic needs of communication system.
CO 2. Interpret the communication challenges and its solution.
CO 3. Identify and organize the communication system network components
CO 4. Design communication networks for user requirements.

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 40% of the maximum marks (20 marks). 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 35% (18 Marks out of 50) in the semester-end examination
(SEE), and a minimum of 40% (40 marks out of 100). in the sum total of the CIE (Continuous Internal
Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. Firsttestat the end of 5t week of the semester

2. Second test at the end of the 10t week of the semester

3. Third test at the end of the 15% week of the semester
Two assignments each of 10 Marks

4. Firstassignment at the end of 4 week of the semester

5. Second assignment at the end of 9t week of the semester

Practical Sessions need to be assessed by appropriate rubrics and viva-voce method. This will contribute
to 20 marks.
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e Rubrics for each Experiment taken average for all Lab components - 15 Marks.
e Viva-Voce- 5 Marks (more emphasized on demonstration topics)

The sum of three tests, two assignments, and practical sessions will be out of 100 marks and will be
scaled down to 50 marks

(to have a less stressed CIE, the portion of the syllabus should not be common frepeated for any of the
methods of the CIE. Each method of CIE should have a different syllabus portion of the course).

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

Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question
papers for the subject (duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks.
2. 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.

The students have to answer 5 full questions, selecting one full question from each module. Marks
scoredout of 100 shall be reduced proportionally to 50 marks

Suggested Learning Resources:

Textbooks:

1. Computer-Networks- Andrew S. Tanenbaum and David . Wetherall, Pearson Education, 5th-
Edition. (www.pearsonhighered.com/tanenbaum)
2,

Computer Networking A Top-Down Approach -James F. Kurose and Keith W. RossPearson
Education 7t Edition.

Reference Books:

1. Behrouz A Forouzan, Data and Communications and Networking, Fifth Edition, McGraw
Hill,Indian Edition

2. larry L Peterson and Brusce S Davie, Computer Networks, fifth edition, ELSEVIER

Weblinks and Video Lectures (e-Resources):

1. https://www.digimat.in/nptel/courses/video/106105183/L.01.html
2. http://www.digimatin/nptel/courses/video/106105081/L25.html
3. https://nptelac.in/courses/106105081

4. VTU e-Shikshana Program

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
Simulation of Personal area network, Home area network, achieve QoS etc.

Note: For the Simulation experiments modify the topology and parameters set for the experiment and
take multiple rounds of reading and analyze the results available in log files. Plot necessary graphs and
conclude using NS2. Installation procedure of the reghired software must be demonstrated, carried out
in groups, and documented in the report. Non sim tl programs can be implemented using Java

ence and Design
V Semester Dept. OX;MNET Scl & Technology
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DATABASE MANAG MENT SYSTEMS

Course Code 21CS53 CIE Marks 50
Teaching Hours/Week (L:T:P: §) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning Objectives

CLO 1. Provide a strong foundation in database concepts, technology, and practice.
CLO 2. Practice SQL programming through a variety of database problems.

CLO 3. Demonstrate the use of concurrency and transactions in database
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CLO 4. Design and build database applications for real world problems.

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.

1. Lecturer method (L) need not to be only a traditional lecture method, but alternative
effective teaching methods could be adopted to attain the outcomes.
2. Use of Video/Animation to explain functioning of various concepts,

Encourage collaborative (Group Learning) Learning in the class.

4. Askatleast three HOT (Higher order Thinking) questions in the class, which promotes
critical thinking.

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop
design thinking skills such as the ability to design, evaluate, generalize, and analyze
information rather than simply recall it.

6. Introduce Topics in manifold representations.

7. Show the different ways to solve the same problem with different circuits/logic and
encourage the students to come up with their own creative ways to solve them.

8. Discuss how every concept can be applied to the real world - and when that's possible, it
helps improve the students' understanding.

£

Module-1

Introduction to Databases: Introduction, Characteristics of database approach, Advantages of using the
DBMS approach, History of database applications.

Overview of Database Languages and Architectures: Data Models, Schemas, and Instances. Three
schema

architecture and data independence, database languages, and interfaces, The Database System
environment.

Conceptual Data Modelling using Entities and Relationships: Entity types, Entity sets, attributes,
roles, and structural constraints, Weak entity types, ER diagrams, Examples

Textbook 1: Ch 1.1 to 1.8, 2.1 to 2.6, 3.1 to 3.7

Teaching-Learning Process | Chalk and board, Active Learning, Problem based learning

Module-2
Relational Model: Relational Model Concepts, Relational Model Constraints and relational database
schemas, Update operations, transactions, and dealing with constraint violations.

Relational Algebra: Unary and Binary relational operations, additional relational operations (aggregate,
grouping, etc.) Examples of Queries in relational algebra.

Mapping Conceptual Design into a Logical Design: Relational Database Design using ER-to-Relational
mapping.

Textbook 1:, Ch 5.1 to 5.3,8.1t0 8.5,9.1;

Teaching-Learning Process | Chalk and board, Active Learning, Demonstration
Module-3

SQL: SQL data definition and data types, specifying constraints in SQL, retrieval queries in SQL, INSERT,
DELETE, and UPDATE statements in SQL, Additional features of SQL.

Advances Queries: More complex SQL retrieval queries, Specifying constraints as assertions and action
triggers, Views in SQL, Schema change statements in SQL.
Database
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Application Development: Accessing databases from applications, An introduction to JDBC, |DBC classes
and interfaces, SQL]J, Stored procedures, Case study: The internet Bookshop.

Textbook 1: Ch 6.1 to 6.5, 7.1 to 7.4; Textbook 2: 6.1 to 6.6;

Teaching-Learning Process ’ Chalk and board, Problem based learning, Demonstration

Module-4

Normalization: Database Design Theory - Introduction to Normalization using Functional and
Multivalued Dependencies: Informal design guidelines for relation schema, Functional Dependencies,
Normal Forms based on Primary Keys, Second and Third Normal Forms, Boyce-Codd Normal Form,

Multivalued Dependency and Fourth Normal Form, Join Dependencies and Fifth Normal Form. Examples
on normal forms.

Normalization Algorithms: Inference Rules, Equivalence, and Minimal Cover, Properties of Relational
Decompositions, Algorithms for Relational Database Schema Design, Nulls, Dangling tuples, and alternate

Relational Designs, Further discussion of Multivalued dependencies and 4NF, Other dependencies and
Normal Forms

Textbook 1: Ch 14.1 to -14.7, 15.1 to 15.6

Teaching-Learning Process | Chalk& board, Problem based learning

Module-5
Transaction Processing: Introduction to Transaction Processing, Transaction and System concepts,
Desirable properties of Transactions, Characterizing schedules based on recoverability, Characterizing
schedules based on Serializability, Transaction support in SQL.

Concurrency Control in Databases: Two-phase locking techniques for Concurrency control,
Concurrency control based on Timestamp ordering, Multiversion Concurrency control techniques,
Validation Concurrency control techniques, Granularity of Data items and Multiple Granularity Locking.

Textbook 1: Ch 20.1 to 20.6,21.1 to 21.7;
Teaching-Learning Process J Chalk and board, MOOC
Course OQutcomes

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

CO 1. Identify, analyze and define database objects, enforce integrity constraints on a database using
RDBMS

CO 2. Use Structured Query Language (SQL) for database manipulationand also demonstrate the
basic of query evaluation.
CO3. Designand build simple database systems and relate the concept of transaction, concurrency
control and recovery in database
CO 4. Develop application to interact with databases, relational algebra expression.
€0 5. Develop applications using tuple and domain relation expression from queries.
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 40% of the maximum marks (20 marks). 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 35% (18 Marks out of 50) in the semester-end examination
(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal
Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
1. Firsttestat the end of 5t week of the semester
2. Second test at the end of the 10 week of the semester
3. Third testat the end of the 15% week of the semester
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100 marks and scored marks shall be scaled down to 50 marks (however, based on course
type, rubrics shall be decided by the examiners)
*  The duration of SEE is 02 hours

Rubrics suggested in Annexure-I] of Regulation book

Suggested Learning Resources:

Textbooks

1. Adam Freeman - ProAngular S, Apress, First Edition, 2014.

2. ShyamSeshadri, Brad Green -"Angular]S: Up and Running: Enhanced Productivity with
Structured Web Apps”, Apress, O'Reilly Media, Inc.

3. AgusKurniawan-"Angular]S Programming by Example”, First Edition, PE Press, 2014.
Reference Books

1. Brad Dayley, “Learning Angular |S”, Addison-Wesley Professional, First Edition, 2014.

2. Steve Hoberman, “Data Modelling for MongoDB”, Technics Publication, First Edition, 2014..
Weblinks and Video Lectures (e-Resources):

1. Introduction to AngularJS: hj_ms://www.voutube.com/watch?v=HEboh7K-0xE

2. Angular JS Modules : https://www.voutube.com/watch?v=EWm0Km2n0kU

3. Directives& Building Databases: https://www.youtube.com fwatch?v=R okHflzgm0
4. Introduction to NODE JS:https: //www. youtube.com/watch?v=8u10-0m0eGO
5

https: //www.voutube.com/watch?v=7F1nLais4Eo
6 https://www.voutube.com/watch?v=t7x7c-x90FU

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

H-‘:i and Des'lgn
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* Demonstration of simple projects
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V Semester

ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING
Course Code 21CS54 CIE Marks 50
Teaching Hours/Week (L:T:P: §) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03
Course Learning Objectives

CLO 1. Gain a historical perspective of Al and its foundations
CLO 2. Become familiar with basic principles of Al toward problem solving

CLO 3. Familiarize with the basics of Machine Learning & Machine Learning process, basics of Decision
Tree, and probability learning

Understand the working of Artificial Neural Networks and basic co
| algorithms

CLO 4. ncepts of clustering

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the various course
outcomes.

1. Lecturer method (L) need not to be only a traditional lecture method, but alternative
effective teaching methods could be adopted to attain the outcomes.

2. Use of Video/Animation to explain functioning of various concepts.

3. Encourage collaborative (Group Learning) Learning in the class.

4. Askatleast three HOT (Higher order Thinking) questions in the class, which promotes
critical thinking.

5.

Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop

design thinking skills such as the ability to design, evaluate, generalize, and analyze
information rather than simply recall it.

6. Introduce Topics in manifold representations.
Show the different ways to solve the same problem with different logic and encourage the
students to come up with their own creative ways to solve them.

8. Discuss how every concept can be applied to the real world - and when that's possible, it
helps improve the students' understanding.

Module-1

Introduction: What is AI? Foundations and History of Al

Problem-solving: Problem-solving agents, Example problems, Searching for Solutions, Uninformed
Search Strategies: Breadth First search, Depth First Search,

Textbook 1: Chapter1-1.1,1.2,1.3
Textbook 1: Chapter 3- 3.1, 3.2, 3.3, 3.4.1, 3.4.3

Teaching-Learning Process | Chalk and board, Active Learning. Problem based learning

Module-2

Informed Search Strategies: Greedy best-first search, A*search, Heuristic functions.
Introduction to Machine Learning, Understanding Data

Textbook 1: Chapter 3 - 3.5, 3.5.1, 3.5.2, 3.6
Textbook 2; Chapter 1 and 2

Teaching-Learning Process | Chalk and board, Active Learning, Demonstration
Module-3

Basics of Learning theory
Similarity Based Learning
Regression Analysis
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Textbook 2: Chapter 3 -3.1 to 3.4, Chapter 4, chapter 5.1 to 5.4

Teaching-Learning Process Chalk and board, Problem based learning, Demonstration

Module-4

Decision Tree learning
Bayesian Learning

Textbook 2: Chapter 6 and 8

Teaching-Learning Process Chalk and board, Problem based learning, Demonstration

Module-5
Artificial neural Network
Clustering Algorithms
Textbook 2: Chapter 10 and 13
Teaching-Learning Process | Chalk and board, Active Learning,

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

CO 1. Apply the knowledge of searching and reasoning techniques for different applications.

€O 2. Haveagood understanding of machine leaning in relation to other fields and fundamental issues
and challenges of machine learning.

CO 3. Apply the knowledge of classification algorithms on various dataset and compare results

CO 4. Model the neuron and Neural Network, and to analyze ANN learning and its applications.

CO 5. Identifying the suitable clustering algorithm for different pattern

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 40% of the maximum marks (20 marks). 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 35% (18 Marks out of 50) in the semester-end examination
(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal
Evaluation) and SEE (Semester End Examination) taken together )

Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. Firsttestatthe end of 5t week of the semester

2. Second test at the end of the 10t week of the semester

3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks

4. Firstassignment at the end of 4% week of the semester
5. Second assignment at the end of 9% week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks

given to the students to submit the same as laboratory work( for example; Implementation of concept
learning, implementation of decision tree learning algorithm for suitable data set, etc...)

6. Attheend of the 13t week of the semester

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks
and will be scaled down to 50 marks

(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the
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methods of the CIE. Each method of CIE should have a different syllabus portion of the course),

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

Semester End Examination:

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

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

2. 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,

The students have to answer 5 full questions, selecting one full question from each module. Marks
scoredout of 100 shall be reduced proportionally to 50 marks

Suggested Learning Resources:

Textbooks

1. Stuart]. Russell and Peter Norvig, Artificial Intelligence, 37 Edition, Pearson,2015

2. S, Sridhar, M Vijayalakshmi “Machine Learning”. Oxford ,2021
Reference:

1.

Elaine Rich, Kevin Knight, Artificial Intelligence, 3™edition, Tata McGraw Hill,2013

2. George F Lugar, Artificial Intelligence Structure and strategies for complex, Pearson Education,
Sth Edition, 2011
3.

Tom Michel, Machine Learning, McGrawHjill Publication.
Weblinks and Video Lectures (e-Resources):

https://www.kdnuggets.com/2019/11/10-free-must-read-books-ai.html
https://www.udacity.com/course/knowledge-based-ai-cognitive-systems--ud409
https://nptel.ac.in/courses/106/105/106105077/

JSwww ory-

- cial-intellig
https://www.tutorialandexample.com /problem-solving-in-artificial-intelligence
” . tori ! P >

https://www.analyticsvidhya.com/machine-learning/
h /[ www.jav int.com/decision-tree-induction
https://www.hackerearth.com/practice/machine-learning/machine-learning-algorithms /ml-
decision-tree/tutorial/

10. https://www.javatpoint.com/unsupervised-artificial-neural-networks
Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

CONP VIR WN

Role play for strategies— DFS & BFS, Outlier detection in Banking and insurance transaction for identifying
fraudulent behaviour etc. Uncertainty and reasoning Problem-

reliability of sensor used to detect
pedestrians using Bayes Rule

0 60
ce and Des'd
of Computer ST rnoloay

Dep o of ENGY-
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V Semester

DATABASE MANAGEMENT SYSTEMLABORATORY WITH MINI PROJECT

CourseCode 21CSL55 CIEMarks 50
TeachingHours /Week(L:T:P:S) 0:0:2:0 SEEMarks 50
TotalHoursofPedagogy 24 TotalMarks 100
Credits 01 ExamHours 03

Course Learning Objectives:

CLO 1. Foundation knowledge in database concepts, technology and practice to groom students into
well-informed database application developers.

CLO 2. Strong practice in SQL programming through a variety of database problems.

CLO 3.Develop database applications using front-end tools and back-end DBMS..

Sl No.

PART-A: SQL Programming (Max. Exam Marks. 50)

Design, develop, and implement the specified queries for the following problems using
Oracle, MySQL, MS SQL Server, or any other DBMS under LINUX/Windows environment.
Create Schema and insert at least 5 records for each table, Add appropriate database
constraints.

Aim: Demonstrating creation of tables, applying the view concepts on the tables.

ProgramConsider the following schema for a Library Database:
BOOK(Book_id, Title, Publisher_Name, Pub_Year)
BOOK_AUTHORS(Book_id, Author_Name)
PUBLISHER(Name, Address, Phone)
BOOK_COPIES(Book_id, Programme_id, No-of_Copies)
BOOK_LENDING(Book_id, Programme_id, Card_No, Date_Out, Due_Date}
LIBRARY_PROGRAMME(Programme_id, Programme_Name, Address)

Write SQL queries to

1. Retrieve details of all books in the library - id, title, name of publisher, authors, number of

copies in each Programme, etc.
2. Get the particulars of borrowers who have borrowed more than 3 books, but

from Jan 2017 to Jun 2017.
3. Delete a book in BOOK table. Update the contents of other tables to reflect this

data manipulation operation.
4, Partition the BOOK table based on year of publication. Demonstrate its working

with a simple query.
5. Create a view of all books and its number of copies that are currently available in
the Library.

Reference:
https: / /www.youtube.com/watch?v=AaSU-AOguls

https:/ /www.youtube.com/watch?v=-EwEv]xS-Fw

Aim: Discuss the various concepts on constraints and update operations.

Program: Consider the following schema for Order Database:
SALESMAN(Salesman_id, Name, City, Commission)
CUSTOMER(Customer_id, Cust_Name, City, Grade, Salesman_id)
ORDERS(Ord_No, Purchase_Amt, Ord_Date, Customer_id, Salesman_id)
Write SQL queries to '
Count the customers with grades above Bangalore’s average.
2. Find the name and numbers of all salesman who had more than one customer.
3. List all the salesman and indicate those who have and don't have customers in their cities
(Use UNION operation.)
4. Create a view that finds the salesman who has the customer with the highest order of a day.
5. Demonstrate the DELETE operation by removing salesman with id 1000. Al his orders must

also be deleted.

Reference:
https://www.youtube.com /watch?v=AA-KL1jbMeY
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https://www.youtube.com/walch?v=7S_tz1z_5bA

Aim: Demonstrate the concepts of JOIN operations.

Program: Consider the schema for Movie Database:
ACTOR(Act_id, Act_Name, Act_Gender)
DIRECTOR(Dir_id, Dir_Name, Dir_Phone)
MOVIES(Mov_id, Mov_Title, Mov_Year, Mov_Lang, Dir_id)
MOVIE_CAST(Act_id, Mov_id, Role)
RATING(Mov_id, Rev_Stars)
Write SQL queries to
1. List the titles of all movies directed by ‘Hitchcock’,
2. Find the movie names where one or more actors acted in two or more movies.

3. List all actors who acted in a movie before 2000 and also in a movie after 2015(use |
operation).

the highest number of stars that movie received. Sort the result by
movie title,

5. Update rating of all movies directed by 'Steven Spielberg’ to 5.

Reference:
ttps; 2v=hSi
https://www.youtube.com /watch?v=Eod3aQkFz84

4. Find the title of movies and number of stars for each movie that has at least one rating and find

OIN

Aim: Introduce concepts of PLSQL and usage on the table.

Program: Consider the schema for College Database:
STUDENT(USN, SName, Address, Phone, Gender)
SEMSEC(SSID, Sem, Sec)
CLASS(USN, SSID)
COURSE(Subcode, Title, Sem, Credits)
IAMARKS(USN, Subcode, SSID, Test1, Test2, Test3, FinallA)

Write SQL queries to

L. List all the student details studying in fourth semester ‘C’ section.

2. Compute the total number of male and female students in each semester and in each
section.

3. Create a view of Test1 marks of student USN ‘1BI15CS101’ in all Courses.

for all students.
5. Categorize students based on the following criterion:
If FinallA = 17 to 20 then CAT = ‘Outstanding’
If FinallA = 12 to 16 then CAT = ‘Average’
If FinallA< 12 then CAT = 'Weak’'
Give these details only for 8th semester A, B, and C section students.

Reference:
https://www.youtube,com/watch?v=horUROewW9c
https://www.youtube.com/watch?v=P7-wKbKrAhk

4. Calculate the FinallA (average of best two test marks) and update the corresponding table

EXISTS and NOT EXISTS keywords.

Program: Consider the schema for Company Database;
EMPLOYEE(SSN, Name, Address, Sex, Salary, SuperSSN, DNo)
DEPARTMENT(DNo, DName, MgrSSN, MgrStartDate)
DLOCATION(DNo,DLoc)
PROJECT(PNo, PName, PLocation, DNo)
WORKS_ON(SSN, PNo, Hours)

Write SQL queries to

cither as a worker or as a manager of the department that controls the project.

Show the resulting salaries if every employee working on the ‘1oT’ project is given a 10 percen

Aim: Demonstrate the core concepts on table like nested and correlated nesting queries and also

Make a list of all project numbers for projects that involve an employee whose last name is ‘Scott’

|
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raise.

Find the sum of the salaries of all employees of the ‘Accounts’ department, as well as the]
maximum salary, the minimum salary, and the average salary in this department

Retrieve the name of each employee who works on all the projects controlled by department]
number 5 (use NOT EXISTS operator).

For each department that has more than five employees, retrieve the department number and
the number of its employees who are making more than Rs.6,00,000.

Reference:
https://www.youtube.com/watch?v=Dk8f3ejqKts

Pedagogy | For the above experiments the following pedagogy can be considered.
Problembasedlearning Activelearning, MOOC,Chalk&Talk

PART B

Mini project:For any problem selected,make sure that the application should have five or more

tables. Indicative areas include: Organization, health care, Ecommerce etc.
Course OQutcomes:

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

CO 1. Create, Update and query on the database.

C0 2. Demonstrate the working of different concepts of DBMS

CO 3. Implement, analyze and evaluate the project developed for an application.
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 40% of the maximum marks (20 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 35% (18 Marks out of 50) in the semester-end
examination (SEE).

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.

Each experiment to be evaluated for conduction with an 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.

Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks).
Weightage to be given for neatness and submission of record/write-up on time.

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 14th week of the semester.

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,

The suitable rubrics can be designed to evaluate each student’s performance and learning ability.
Rubrics suggested in Annexure-II of Regulation book

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
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e All laboratory experiments ave to be included for practical examination.

e (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,

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

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

e General rubries supgested 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)

e Students can pick onc experiment from the questions lot of PART A with an equal choice to all the
students in a batch. For PART B, the project group (Maximum of 4 students per batch) should
demonstrate the mini-project.

e Weightage of marks for PART A is 60% and for PART B is 40%. General rubrics suggested to be
Jollowed for part A and part B.

e Change of experiment is allowed only once and Marks allotted to the procedure part to be
made zero (Not allowed for Part B).

e The duration of SEE is 03 hours

Rubrics suggested in Annexure-11 of Regulation book

Textbooks:

1. Fundamentals of Database Systems, Ramez Elmasri and Shamkant B. Navathe, 7th Edition, 2017, Pearson,
2. Database management systems, Ramakrishnan, and Gehrke, 3rd Edition, 2014, McGraw Hill

SuggestedWeblinks/EResource

https://www.tutorialspoint.com/sql/index.itm

0.
n
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V Semester
I RESEARCH METHODOLOGY & INTELLECTUAL PROPERTY RIGHTS
| Course Code: 21RMIS6 CIE Marks 50
| Teaching Hours/Week (L:T:P: S) 1:2:0:0 SEE Marks 50
[ Total Hours of Pedagogy 25 Total Marks 100
[ Credits 02 Exam Hours 03

Course Objectives:
CO1. To Understand the knowledge on basics of research and its types.
CO2.To Learn the concept of Literature Review, Technical Reading, Attributions and Citations.

CO3. To learn Ethics in Engineering Research.
CO4. To Discuss the concepts of Intellectual Property Rights in engineering.

Teaching-Learning Process (General Instructions)
These are sample Strategies; which teachers can use to accelerate the attainment of the various course

outcomes,
1. Lecturer methods (L) need not be only the traditional lecture methods, but alternative

effective teaching methods could be adopted to attain the outcomes.

2. UseofVideo to explain various concepts on IPR.

3. Encourage collaborative (Group Learning) Learningin the class.

4. Askatleast three HOT (Higher Order Thinking) questions in the class, which promotes critical
thinking.

5. Introduce Topics in manifold representations.

6. Show the different ways to analyze the research problem and encourage the students to come

up withtheir own creative ways to solve them.
7. Discuss how every concept can be applied to the real world - and when that's possible, it helps

Improve the students’ understanding,
[_ Module-1 (5 Hours)

Introduction: Meaning of Research, Objectives of Engineering Research, and Motivation in Engineering
Research, Types of Engineering Research, Finding and Solving a Worthwhile Problem.

Ethics in Engineering Research, Ethics in Engineering Research Practice, Types of Research Misconduct,

Ethical Issues Related to Authorship.
Teaching- Learning Process | Chalk and talk method / PowerPoint Presentation.

Module-2(5 Hours)
Literature Review and Technical Reading, New and Existing Knowledge, Analysis and Synthesis of
Prior Art Bibliographic Databases, Web of Science, Google and Google Scholar, Effective Search: The Way
Forward Introduction to Technical Reading Conceptualizing Research, Critical and Creative Reading,
‘Taking Notes While Reading, Reading Mathematics and Algorithms, Reading a Datasheet.
Attributions and Citations: Giving Credit Wherever Due, Citations: Functions and Attributes, Impact of
Title and Keywords on Citations, Knowledge Flow through Citation, Citing Datasets, Styles for Citations,
Acknowledgments and Attributions, What Should Be Acknowledged, Acknowledgments in, Books
Dissertations, Dedication or Acknowledgments.
Teaching-Learning Process [ Chalk and talk method / PowerPoint Presentation

Module-3(5 Hours)
Introduction To Intellectual Property: Role of IP in the Economic and Cul
IP Gavernance, IP as a Global Indicator of Innovation, Origin of IP History of
IP Laws and Acts in India.

tural Development of the Society,
IP in India. Major Amendments in

g a Patent Protection, To Patent or Not to Patent an Invention, Rights
Associated with Patents. Enforcement of Patent Rights. Inventions Eligible for Patenting. Non-Patentable
Matters. Patent Infringements. Avoid Public Disclosure of an Invention before Patenting. Process of Patenting,
Prior Art Search. Choice of Application to be Filed. Patent Application Forms. Jurisdiction of Filing Patent
Application. Publication. Pre-grant Opposition. Examination. Grant of a Patent Validity of Patent Protection.
Post-grant Opposition. Commercialization of a Patent. Need for a Patent Attorney/Agent. Can a Worldwide
Patent be Obtained. Do I Need First to File a Patent in India. Patent Related Forms. Fee Structure. Types of
Patent Applications. Commonly Used Terms in Patenting. National Bodies Dealing with Patent Affairs. Utility

Models.

Patents: Conditions for Obtainin

Process of Patenting. Prior Art Search. Choice of Application to be Filed. Patent Application Forms.
Jurisdiction of Filing Patent Application. Publication. Pre-grant Opposition. Examination. Grant of a Patent.
Validity of Patent Protection. Post-grant Opposition. Commercialization of a Patent. Need for a Patent
Attorney/Agent. Can a Worldwide Patent be Obtained. Do | Need First to File a Patent in India. Patent Related
Forms. Fee Structure. Types of Patent Applications. Commonly Used Terms in Patenting. National Bodies

Dealing with Patent Affairs, Utility Models.

Teaching- Learning Process l Chalk and talk method / PowerPoint Presentation.
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Copyrights and Related Rights; Classes of Copyriphts. Crite '

hts, C_rilvﬂ:ﬂ;r“ani1ym|<tji;(V|;n‘|T§lnl) of Copyright.
Copyrights of the Author. Copyright Infringeme I .

. - ! nts, Copyright Infringement ig a Crimal Offence, Copyright
Infringement is a Cognizable Offence, Falr Use Doctrine, Copyriphts an Internet, Non-Copyright Work,
Copyright Registration. Judicial Powers of the Re ristrar of Copyrights. Fee Structure, Copyright Symbol.

Validity of Copyright. Copyright Profile of India, Copyright and the word ‘Publisly, Transter of Copyrights to a
Publisher. Copyrights and the Word ‘Adaptation’, Copyrights and the Word ‘ndian Worlk, Joln Authorship.
Copyright Society. Copyright Board, Copyright Enforcement Advisory Councl] (CEAC). International
Copyright Agreements, Conventions and Trealies, Interesting Copyrights Casoes,

Trademarks: Eligibility Criteria. Who Can Apply for a Trademark, Acts
Symbols. Classification of Trademarks. Registration of 4 Trademark |y Not Compulsary, Valldity  of
Trademark. Types of Trademark Registered in India, Trademarl Registry, Process for “rademarks
Registration, Prior Art Search. Famous Case Law: Coca-Cola Company vs, Bisler International vt Lul,
Module-5(5 Hours) T

Industrial Designs: Eligibility Criteria. Acts and Laws to Govern Industrial l)?-&i[:n.-.ﬂ Deslpn Rights,
Enforcement of Design Rights, Non-Protectable Industrial Designs India. Protection Term, Procedure for
Registration of Industrial Designs. Prior Art Search, Application for Reglstration. Duration olthe Repistration
of a Design. Importance of Design Registration, Cancellation of the Registered Design. Application Forms,

Classification of Industrial Designs. Designs Registration Trend in India, International Trealies, F,
Law: Apple Inc. vs, Samsung Electronics Co,

and Laws, Destgnation of Trademark

amous Case

Geographical Indications: Acts, Laws and Rules Pertaining to GI. Ownership of GL. Riphts Granted to the
Holders. Registered GJ i India. Identification of Registered GL. Classes of GI, Non-Registerable GI. Protection
of G. Collective or Certification Marks, Enforcement of GI Rights. Pracedure for GI Registration Documents
Required for G] Registration. Gl Ecosystem in India.

Case Studies on Patents, Case study of Curcuma (Turmeric) Patent, Case study of Neem Patent, Case
study of Basmati patent. IP Organizations In India. Schemes and Programmes

Teaching- Learning Process | Chalk and talk method / PowerPoint Presentation

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 40% of the maxlmum marks (20 marks out of 50). 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 35% (18 Marks out of 50) in the semester-end
examination(SEE), and a minimum of 40% (40 marks out of 100} In the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:
Three Unit Tests each 0f20 Marks (duration 01 hour)

1. First test at the end of 5 th week of the semester

2. Second test at the end of the 10 th week of the semester

3. Third test at the end of the 15 th week of the semester
Two assignments each of 10 Marks

4. First assignment at the end of 4 th week of the semester

5. Second assignment at the end of 9 th week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20
Marks (duration 01 hours)

6. At the end of the 13th week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion wil] be out of 100 marks
and will be scaled down to 50 marks (to have less stressed CIE, the portion of the syllabus should not
be common /repeated for any of the methods of the CIE. Each method of CIE should have a different
syllabus portion of the course).
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:

Theory SEE will be conducted by University as per the scheduled timetable, with common question

Ppapers for the subject (duration 03 hours)

1. The question paper will be set for 100 marks. Marks scored shall be proportionally reduced 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 Is under a module (witha
maximum of 2 sub-questions),

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

Marks scored by the students will be proportionally scaled down to 50 marks

28 A8 2n21
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Course Outcomes (Course Skill Set)
Atthe end of the course the student will be able to:
CO 1. To know the meaning of engineering research,
CO2.Toknowtheprocedureof Literature Review and Technical Reading.
CO3. Toknowthe fundamentals of patent laws and drafting procedure.
CO 4. Understanding the copyright laws and subject matters of copyrights and designs
CO5. Understandingthe basic principles of design rights.

Suggested Learning Resources:

Textbook
1. Dipankar Deb « Rajeeb Dey, Valentina E, Balas “Engineering Research Methodology”, ISSN 1868-
4394 ISSN 1868-4408 (electronic), Intelligent Systems Reference Library, ISBN 978-981-13-
2946-3 ISBN 978-981-13-2947-0 (eBook), https://doi.org/10.1007/978-981-13-2947-0
2. Intellectual Property A Primer for Academia by Prof. Rupinder Tewari Ms. Mamta Bhardwa
Reference Book:

1. David V. Thiel “Research Methods for Engineers” Cambridge University Press, 978-1-107-03488-4

2. Intellectual Property Rights by N.K.Acharya Asia Law House 6t Edition. ISBN: 978-93-81849-30-9

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
*  Quizzes
*  Assignments
¢ Seminars

H.O. .
Dept. of Computer séience and Design

i & Technology
a's Institute of Epgg.
o Mijar, Moodubidire - 574 225
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V Semester
Environmental Studies
Course Code 21CIVS57 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1+2+0+0 SEE Marks 50
Total Hours of Pedagogy 15 Total Marks 100
Credits 01 Exam Hours 01

Course objectives:
* To create environmental awareness among the students,
* To gain knowledge on different types of pollution in the environment.

Teaching-Learning Process (General Instructions)
These are sample Strategies; which teacher can use to accelerate the attainment of the various
course outcomes.

1. Apart from conventional lecture methods various types of innovative teaching techniques
through videos, and animation films may be adopted so that the delivered lesson can
progress the students in theoretical, applied and practical skills.

2. Environmental awareness program for the in house campus
Encourage collaborative (Group Learning) Learning in the class.

Seminars, surprise tests and Quizzes may be arranged for students in respective subjects
to develop skills.

Module-1

Ecosystems (Structure and Function): Forest, Desert, Wetlands, River, Oceanic and Lake,

Biodiversity: Types, Value; Hot-spots; Threats and Conservation of biodiversity, Forest Wealth,
and Deforestation. :

Teaching-Learning Chalk and talk, PowerPoint presentation and animation tools
Process

Module-2

Advances in Energy Systems (Merits, Demerits, Global Status and Applications): Hydrogen,
Solar, OTEC, Tidal and Wind.

Natural Resource Management (Concept and case-studies): Disaster Management, Sustainable
Mining,case studiesng, and Carbon Trading.

Teaching-Learning Chalk and talk, powerpoint presentation and animation tools
Process

Module-3

Environmental Pollution (Sources, Impacts, Corrective and Preventive measures, Relevant
Environmental Acts, Case-studies): Surface and Ground Water Pollution; Noise pollution; Soil
Pollution and Air Pollution.

Waste Management & Public Health Aspects: Bio-medical Wastes; Solid waste: Hazardous
wastes; E-wastes; Industrial and Municipal Sludge.

Teaching-Learning Chalk and talk, powerpoint presentation and animation tools
Process

Module-4

Global Environmental Concerns (Concept, policies and case-studies): Ground water
depletion/recharging, Climate Change; Acid Rain; Ozone Depletion; Radon and Fluoride problem
in drinking water; Resettlement and rehabilitation of people, Environmental Toxicology.

Teaching-Learning Chalk and talk, powerpoint presentation and animation tools
Process
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Module-5

Latest Developments in Environmental Pollutio
Applications): G.IS. & Remote Sensing,
Management Systems, 1S014001; Environ
Environmental Engineering Laboratory or
water treatment Plant; ought to be Foll

n Mitigation Tools (Concept and
Environment Impact Assessment, Environmental
mental Stewardship- NGOs. Field work: Visit to an
Green Building or Water Treatment Plant or Waste
owed by understanding of process and its brief

documentation.

geaclling-Learning Chalk and talk, power point presentation and animation tools
rocess

Course outcome (Course Skill Set)

Atthe end of the course the student wil] be able to :
¢ CO1: Understand the principles of ec
and water issues on a global scale,

e CO2: Develop critical thinking and/or observation skills, and apply them to the analysis of a
problem or question related to the environment.
* CO3: Demonstrate ecology knowledge of a complex relationship between biotic and a biotic
components,
* * CO4: Apply their ecological knowledge to illustrate and graph a problem and describe the
realities that managers face when dealing with complex issues.
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 40% of the maximum marks (20 marks out of 50). A student shall be deemed
to have satisfied the academic requirements and earned the credits allotte
secures not less than 35% (18 Marks out of 50)in the semester-
marks out of 100) in the sum total of the CIE (Continuous Intern
taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
1. Firsttestatthe end of 5% week of the semester
2. Second test at the end of the 10t week of the semester
3. Third test at the end of the 15% week of the semester
Two assignments each of 10 Marks
4. Firstassignment at the end of 4% week of the semester
5. Second assignment at the end of 9t week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks
(duration 01 hours)
6. Atthe end of the 13% week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be
scaled down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of
the CIE. Each method of CIE should have a different syllabus portion of the course).

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

ology and environmental issues that apply to air, land,

d to each subject/ course if the student
end examination(SEE), and a minimum of 40% (40
al Evaluation) and SEE (Semester End Examination)

Semester End Examination:

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 01 hours)

Question paper pattern:

1. The Question paper will have 50 objective questions.
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2. Each question will be for 01 marks
3. Students will have to answer all the questions on an OMR Sheet.
4. The Duration of the Exam will be 01 hour

Suggested Learning Resources:
Books

* Environmental studies, Benny Joseph, Tata Mcgraw-Hill 2nd edition 2012

* Environmental studies, S M Prakash, pristine publishing house, Mangalore 3rd edition-2018

Reference Books: -

Benny Joseph, Environmental studies, Tata Mcgraw-Hill 2nd edition 2009
M.Ayi Reddy Textbook of environmental science and Technology, BS publications 2007
Dr. B.S Chauhan, Environmental studies, university of science press 15t edition

Web links and Video Lectures (e-Resources):

Activity-Based Learning (Suggested Activities in Class)/ Practical Based learning

0. .4 Desian
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V Semester
ANGULAR JSAND NODE JS
(Practical based)
Course Code; 21CSL581 CIE Marks 50
Teaching Hours/Week 0:0:2:0 SEE Marks 50
Total No. of Hours 12T + 12P Total Marks 100
Credits 01 Exam Hours 02

Course Objectives: The student should be made to;
CLO 1. To learn the basics of Angulars.
CLO 2. To understand the Angular JS Modules.
CLO 3. To implement Forms, inputs and Services
CLO 4. To implement Directives and Databases
CLO 5. To understand basics of Node JS.

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the various course
outcomes.

1. Lecturer method (L) need not to be only a traditional lecture method, but alternative effective
teaching methods could be adopted to attain the outcomes,

2. Use of Video/Animation to explain functioning of various concepts.

Encourage collaborative (Group Learning) Learning in the class.

4. Askatleast three HOT (Higher order Thinking) questions in the class, which promotes critical
thinking.

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop design
thinking skills such as the ability to design, evaluate, generalize, and analyze information rather
than simply recall it.

6. Introduce Topics in manifold representations.

7. Show the different ways to solve the Same problem with different logic and encourage the
students to come up with their own creative ways to solve them,

8. Discuss how every concept can be applied to the real world - and when that's possible, it helps
improve the students' understanding.

w

Module-1

Introduction To Angular JS: Introduction - Features - Angular JSModel-View-Controller - Expression -
Directives and Controllers.

Teaching-Learning Process j Chalk and board, Active Learning, practical based learning

Module-2

Angular JS Modules:Arrays -Working with ng-model - Working with Forms - Form Validation - Error
Handling with Forms - Nested Forms with ng-form - Other Form Controls,

Teaching-Learning Process [ Chalk and board, Active Learning, practical based learning

Module-3

Directives& Building Databases:
Part I- Filters - Using Filters in Controllers and Services - Angular JS Services - Internal Angular |S
Services - Custom Angular JS Services

Teaching-Learning Process ‘ Chalk and board, Active Learning, practical based learning

Module-4

Directives& Building Databases:
Part-1I- Directives - Alternatives to Custom Directives - Understanding the Basic options - Interacting
with Server ~-HTTP Services - Building Database, Front End and BackEnd

Teaching-Learning Process l Chalk and board, Active Learning, practical based learning

Module-5
Introduction to NODE JS:Introduction -Using the Terminals - Editors ~Building a Webserver with Node
- The HTTPModule - Views and Layouts.

Teaching-Learning Process | Chalk and board, Active Learning, practical based learning
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At the

Course Outcomes (Course Skill Set)

Co1.
co2.
CO3.
Co4.
CO>5.

end of the course the student will be able to:
Describe the features of Angular |S.

Recognize the form validatons and controls.
Implement Directives and Controllers,

Evaluate and createdatabase for simple application.
Plan and build webservers with node usingNode .JS.

(SEE).

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 40% of the maximum marks (20 marks). A student shall
be deemed Lo have satisfied the academic requirements and earned the credits allotted to each course.
The student has to secure not less than 35% (18 Marks out of 50) in the semester-end examination

Continuous Internal Evaluation (CIE):

NOTE: List of experiments to be prepared by the faculty based on the syllabus mentioned above

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.

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.

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

Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks).
Weightage to be given for neatness and submission of record/write-up on time.

Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8t week
of the semester and the second test shall be conducted after the 14t week of the semester.
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.
The suitable rubrics can be designed to evaluate each student’s performance and learning ability.
Rubrics suggested in Annexure-II of Regulation book

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

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 . o

All Jaboratory experiments are to be included for practical examination. _
(Rubrics) Breakup of marks and the instructions printed on the cover page o_f 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,
and result in -60%, Viva-voce 20% of maximum marks. SE

writeup-20%, Conduction procedure
E for practical shall be evaluated for




27.09.2022

100 marks and scored marks shall be scaled down to 50 marks (however, based on course
type, rubrics shall be decided by the examiners)
e The duration of SEE is 02 hours

Rubrics suggested in Annexure-II of Regulation book

Suggested Learning Resources:

Textbooks

1. Adam Freeman - ProAngular JS, Apress, First Edition, 2014.

2. ShyamSeshadri, Brad Green ~"Angular]S: Up and Running: Enhanced Productivity with

Structured Web Apps”, Apress, 0'Reilly Media, Inc.

3. AgusKurniawan-“Angular]S Programming by Example”, First Edition, PE Press, 2014.
Reference Books

1. Brad Dayley, “Learning Angular |S”, Addison-Wesley Professional, First Edition, 2014.

2. Steve Hoberman, “Data Modelling for MongoDB”, Technics Publication, First Edition, 2014..

Weblinks and Video Lectures (e-Resources):

1. Introduction to AngularJS: https://www.youtube.com/watch?v=HEbphzK-0xE
Angular JS Modules : https://www.youtube.com/watch?v=gWmOKm
Directives& Building Databases: https://www.youtube.com/watch?v=R okHflzgm0
Introduction to NODE .]S: https: //www.youtube.com/watch?v=8ulo-0m0eGQ

https://www.youtube.com /watch?v=7F1nLajs4Eo
6. https://www.youtube.com /watch?v=t7x7c-x90FU

aoh W N

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

* Demonstration of simple projects
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VI Semester

SOFTWARE ENGINEERING & PROJECT MANAGEMENT
Course Code 21CS61 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 2:2:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning Objectives

CLO 1. Outline software engineering principles and activities involved in building large software
programs. Identify ethical and professional issues and explain why they are of concern to
Software Engineers.

CLO 2. Describe the process of requirement gathering, requirement classification, requirement
specification and requirements validation,

CLO 3. Infer the fundamentals of object oriented concepts, differentiate system models, use UML
diagrams and apply design patterns.

CLO 4. Explain the role of DevOps in Agile Implementation.

CLO 5. Discuss various types of software testing practices and software evolution processes.

CLO 6. Recognize the importance Project Management with its methods and methodologies.

CLO 7. Identify software quality parameters and quantify software using measurements and
metrics. List software quality standards and outline the practices involved

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.

1. Lecturer method (L) need not to be only a traditional lecture method, but alternative
effective teaching methods could be adopted to attain the outcomes,
2. Use of Video/Animation to explain functioning of various concepts.

Encourage collaborative (Group Learning) Learning in the class.

4. Askatleast three HOT (Higher order Thinking) questions in the class, which promotes
critical thinking.

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop
design thinking skills such as the ability to design, evaluate, generalize, and analyze
information rather than simply recall it.

6. Introduce Topics in manifold representations.

7. Show the different ways to solve the same problem with different circuits/logic and
encourage the students to come up with their own creative ways to solve them, .

8. Discuss how every concept can be applied to the real world - and when that's possible, it
helps improve the students' understanding.

=

Module-1

Introduction:The evolving role of software, Software, The changing nature of software, Software
engineering, A Process Framework, Process Patterns, Process Assessment, Personal and Team Process
Models, Process Technology, Product and Process.

Textbook 1: Chapter 1: 1.1 to 1.3

Process Models:Prescriptive models, Waterfall model, Incremental process models, Evolutionary process
models, Specialized process models.

Textbook 1: Chapter 2: 2.1, 22,24t02.7
Requirements Engineering:Requirements Engineering Task, Initiating the RequirementsEngineering
process, Eliciting Requirements, Developing use cases, Building the analysis model, Negotiating

Requirements, Validating Requirements, Software Requirement Document (Sec4.2)

Textbook 1: Chapter 3: 3.1 to 3.6, Textbook 5: Chapter 4: 4.2




27.09.2022

Teaching-Learning Process Chalk and board, Active Learning, Problem based learning

Module-2
Introduction, Modelling Concepts and Class Modelling:What is Object orientation? What is 00
development? 00 Themes; Evidence for usefulness of 00 development; 00 modelling history. Modelling
as Design technique: Modelling, abstraction, The Three models. Class Modelling: Object and Class
Concept, Link and associations concepts, Generalization and Inheritance, A sample class model,
Navigation of class models, Introduction to RUP(Textbook: 5 Sec 2.4)and UML diagrams

Textbook 2: Chapter 1,2,3

Building the AnalysisModels: Requirement Analysis, Analysis Model Approaches, Data modelling
Concepts, Object Oriented Analysis, Scenario-Based Modeling, Flow-Oriented Modeling, class Based
Modeling, Creating a Behavioral Model.

Textbook 1: Chapter 8: 8.1 to 8.8

Teaching-Learning Process Chalk and board, Active Learning, Demonstration

Module-3

Software Testing: A Strategic Approach to Software TestingStrategic Issues, Test Strategies for

Conventional Software, Test Strategies for Object -Oriented Software, Validation Testing, System Testing,
The Art of Debugging,

Textbook 1: Chapter 13: 13.1 to 13.7

Agile Methodology & DevOps: Before Agile - Waterfall, Agile Development,

Self-Learning Section:
What is DevOps?, DevOps Importance and Benefits, DevOps Principles and Practices, 7 C's of DevOps

Lifecycle for Business Agility, DevOps and Continuous Testing, How to Choose Right DevOps Tools?,
Challenges with DevOps Implementation.

Textbook 4: Chapter 2: 2.1 to 2.9

Teaching-Learning Process | Chalk and board, Active Learning, Demonstration

Module-4

Introduction to Project Management: .
Introduction, Project and Importance of Project Management, Contract Management, Activities Covered
by Software Project Management, Plans, Methods and Methodologies, Some ways of categorizing
Software Projects, Stakeholders, Setting Objectives, Business Case, Project Success and Failure,
Management and Management Control, Project Management life cycle, Traditional versus Modern Project
Management Practices.

Textbook 3: Chapter1: 1.1 to 1.17

Teaching-Learning Process Chalk and board, Active Learning, Demonstration

Module-5

Activity Planning:

Objectives of Activity Planning, When to Plan, Project Schedules, Sequencing and Scheduling Activities,
Network Planning Models, Forward Pass- Backward Pass, Identifying critical path, Activity Float,
Shortening Project Duration, Activity on Arrow Networks.

Textbook 3: Chapter 6: 6.1 to 6.16
Software Quality:
Introduction, The place of software quality in project planning, Importance of software quality, software
quality models, 1SO 9126, quality management systems, process capability models, techniques to
enhance software quality, quality plans.

Textbook 3: Chapter 13: (13.1 to 13.6, 13.9, 13.11, 13.14),

Teaching-Learning Process | Chalk and board, Active Learning, Demonstration

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

CO 1. Understand the activities involved in software engineering and analyze the role of various
process models

CO 2. Explain the basics of object-oriented concepts and build a suitable class model using modelling
techniques

CO 3. Describe various software testing methods and to understand the importance of agile
methodology and DevOps

CO 4. Illustrate the role of project planning and quality management in software development

CO 5. Understand the importance of activity planning and different planning models

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 40% of the maximum marks (20 marks). 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 35% (18 Marks out of 50) in the semester-end examination
(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal
Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. Firsttestat the end of 5 week of the semester

2. Second test at the end of the 10th week of the semester

3. Third test at the end of the 15" week of the semester
Two assignments each of 10 Marks

4. Firstassignment at the end of 4t week of the semester

5. Second assignment at the end of 9t week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20
Marks (duration 01 hours)

6. Atthe end of the 13th week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks
and will be scaled down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the
methods of the CIE. Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper has to be designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.
Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common question
papers for the subject (duration 03 hours)

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

2. 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.

The students have to answer 5 full questions, selecting one full question from each module. Marks
scoredout of 100 shall be reduced proportionally to 50 marks.

Suggested Learning Resources:

Textbooks
1. Roger S. Pressman: Software Engineering-A Practitioners approach, 7th Edition, Tata McGraw
Hill.

2. Michael Blaha, James Rumbaugh: Object Oriented Modelling and Design with UML, 2nd Edition,
Pearson Education, 2005.

3. Bob Hughes, Mike Cotterell, Rajib Mall: Software Project Management, 6t Edition, McGraw Hill

Education, 2018,

Deepak Gaikwad, Viral Thakkar, DevOps Tools From Practitioner's Viewpoint, Wiley.

lan Sommerville: Software Engineering, 9th Edition, Pearson Education, 2012.

uos
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Reference:
1. Pankaj Jalote: An Integrated Approach to Software Engineering, Wiley India,

Weblinks and Video Lectures (e-Resources):

1. https://onlinecourses.nptelac.in/noc20 cs68/preview
2. httns'//www.voutube,com/watch?v=kaP5KR Emk&list=PLrikTql3inm9h5nr-

gex7Pt1G4UAHeF]]
3. httu://e]earninu.vtu.ac.in/ecnntent/CSE.nhn
4. : earning.vtu.ac.i i

5. https://nptelacin/courses/128/1 06/128106012/ (DevOps)

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

Case study, Field visit

.0.D
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VI Semester

FULLSTACK DEVELOPMENT
Course Code 21CS62 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40T+20P Total Marks 100
Credits 04 Exam Hours 03

Course Learning Objectives:
CLO 1.Explain the use of learning fullstack web development.
CLO 2.Make use of rapid application development in the design of responsive web pages.
CLO 3.1llustrate Models, Views and Templates with their connectivity in Django for full stack web
development,
CLO 4.Demonstrate the use of state management and admin interfaces automation in Django.
CLO 5.Design and implement Django apps containing dynamic pages with SQL databases.

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the various course

outcomes.

1. Lecturer method (L) does not mean only traditional lecture method, but different type of
teaching methods may be adopted to develop the outcomes.
2. Show Video/animation films to explain functioning of various concepts.

Encourage collaborative (Group Learning) Learning in the class.

Ask at least three HOT (Higher order Thinking) questions in the class, which promotes critical

thinking.

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop
thinking skills such as the ability to evaluate, generalize, and analyze information rather than
simply recall it.

6. Topics will be introduced in a multiple representation.

7. Show the different ways to solve the same problem and encourage the students to come up
with their own creative ways to solve them.

8. Discuss how every concept can be applied to the real world - and when that's possible, it helps
improve the students’ understanding.

~ow

Module-1: MVC based Web Designing

Web framework, MVC Design Pattern, Django Evolution, Views, Mapping URL to Views, Working of
Django URL Confs and Loose Coupling, Errors in Django, Wild Card patterns in URLS.

Textbook 1: Chapter 1 and Chapter 3

Laboratory Component:
1. Installation of Python, Django and Visual Studio code editors can be demonstrated.
2. Creation of virtual environment, Django project and App should be demonstrated
3. Develop a Django app that displays current date and time in server
4. Develop a Django app that displays date and time four hours ahead and four hours before as
an offset of current date and time in server.

Teaching-Learning Process 1. Demonstration using Visual Studio Code
2. PPT/Prezi Presentation for Architecture and Design
Patterns
3. Live coding of all concepts with simple examples

Module-2: Django Templates and Models

Template System Basics, Using Django Template System, Basic Template Tags and Filters, MVT
Development Pattern, Template Loading, Template Inheritance, MVT Development Pattern.

Configuring Databases, Defining and Implementing Models, Basic Data Access, Adding Model String
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Representations, Inserting/Updating data, Selecting and deleting objects, Sche
Textbook 1: Chapter 4 and Chapter 5
Laboratory Component:

1. Develop a simple Django app that displays an unordered list of fruits and ordered list of
selected students for an event

ma Evolution

2. Develop a layouthtml with a suitable header (containing navigation menu) and footer with
copyright and developer information. Inherit this layout.html and create 3 additional pages:
contact us, About Us and Home page of any website.

3. Develop a Django app that performs student registration to a course. It should also display list

of students registered for any selected course. Create students and course as models with
enrolment as ManyToMany field.

Teaching-Learning Process 1. Demonstration using Visual Studio Code
2. PPT/Prezi Presentation for Avchitecture and Design
Patterns

3. Live coding of all concepts with simple examples

4. Case Study: Apply concepts learnt for an Online Ticket
Booking System

Module-3: Django Admin Interfaces and Model Forms

Activating Admin Interfaces, Using Admin Interfaces, Customizing Admin Interfaces, Reasons to use
Admin Interfaces.

Form Processing, Creating Feedback forms, Form submissions, custom validation, creating Model
Forms, URLConf Ticks, Including Other URLConfs.

Textbook 1: Chapters 6, 7 and 8
Laboratory Component:
1. For student and course models created in Lab experiment for Module2, register admin
interfaces, perform migrations and illustrate data entry through admin forms.

2. Develop a Model form for student that contains his topic chosen for project, languages used
and duration with a model called project.

Teaching-Learning Process 1. Demonstration using Visual Studio Code
2. PPT/Prezi Presentation for Architecture and Design
Patterns
3. Live coding of all concepts with simple examples

Module-4: Generic Views and Django State Persistence

Using Generic Views, Generic Views of Objects, Extending Generic Views of objects, Extending Generic
Views.

MIME Types, Generating Non-HTML contents like CSV and PDF, Syndication Feed Framework, Sitemap
framework, Cookies, Sessions, Users and Authentication.
Textbook 1: Chapters 9, 11 and 12
Laboratory Component:
1. For students enrolment developed in Module 2, create a generic class view which displays list
of students and detailview that displays student details for any selected student In the list.
2. Develop example Django app that performs CSV and PDF generation for any models created in
previous laboratory component.

Teaching-Learning Process 1. Demonstration using Visual Studio Code
2. PPT/Prezi Presentation for Architecture and Design
Patterns

3. Live coding of all concepts with shmple examples
4. Project Work: Implement all concepts learnt for Student
Admission Management,
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Module-5: jQuery and AJAX Integration in Django

Ajax Solution, Java Script, XHTMLHttpRequest and Response, HTML, CSS, JSON, IFrames, Settings of
Java Script in Django, jQuery and Basic AJAX, jQuery AJAX Facilities, Using jQuery UT Autocomplete in
Django

Textbook 2: Chapters 1,2 and 7.

Laboratory Component:

1. Develop a registration page for student enrolment as done in Module 2 but without page
refresh using AJAX,

2. Develop a search application in Django using AJAX that displays courses cnrolled by a student

being searched.
Teaching-Learning Process 1. Demonstration using Visual Studio Code
PPT/Prezi Presentation for Architecture and Design
Patterns

3. Live coding of all concepts with simple examples
4. Case Study: Apply the use of AJAX and jQuery for
development of EMI calculator.

Course outcome (Course Skill Set)
Atthe end of the course the student will be able to:
CO 1. Understand the working of MVT based full stack web development with Django.
CO 2. Designing of Models and Forms for rapid development of web pages.
CO 3. Analyze the role of Template Inheritance and Generic views for developing full stack web
applications.
CO4. Apply the Django framework libraries to render nonHTML contents like CSV and PDF.,
COS. Perform jQuery based AJAX integration to Django Apps to build responsive full stack web
applications,

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 40% of the maximum marks (20 marks). 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 35% (18 Marks out of 50) in the semester-end
examination (SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together

Continuous Internal Evaluation;
Three Unit Tests each of 20 Marks (duration 01 hour)

1. First test at the end of 5" week of the semester
2. Second test at the end of the 10" week of the semester
3. Third test at the end of the 15% week of the semester

Two assignments each of 10 Marks

4. First assignment at the end of 4% week of the semester
5. Second assignment at the end of 9th week of the semester

Practical Sessions need to be assessed by appropriate rubrics and viva-voce method. This will
contribute to 20 marks.
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*  Rubrics for each Experiment taken average for all Lab components - 15 Marks.

¢ Viva-Voce- 5 Marks (more emphasized on demonstration topics)

The sum of three tests, two assi
scaled down to 50 marks

(to have a less stressed CIE, the
methods of the CIE. Each meth

gnments, and practical sessions will be out of 100 marks and will be

portion of the syllabus should not be common /repeated for any of the
od of CIE should have a different syllabus portion of the course).

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

Semester End Examination:

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

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

The students have to answer 5 full questions, selecting one full question from each module. Marks
scoredout of 100 shall be reduced proportionally to 50 marks

Suggested Learning Resources:

Textbooks

1. Adrian Holovaty, Jacob Kaplan Moss, The Definitive Guide to Django: Web Development Done
Right, Second Edition, Springer-Verlag Berlin and Heidelberg GmbH & Co. KG
Publishers, 2009

2. Jonathan Hayward, Django Java Script Integration: AJAX and jQuery, First Edition, Pack
Publishing, 2011

Reference Books

1. Aidas Bendroraitis, Jake Kronika, Django 3 Web Development Cookbook, Fourth Edition, Packt
Publishing, 2020

2. William Vincent, Django for Beginners: Build websites with Python and Django, First Edition,
Amazon Digital Services, 2018 ‘

3. Antonio Mele, Django3 by Example, 3% Edition, Pack Publishers, 2020

Arun Ravindran, Django Design Patterns and Best Practices, 2+ Edition, Pack Publishers, 2020.

5. Julia Elman, Mark Lavin, Light weight Django, David A. Bell, 1st Edition, Oreily Publications,

2014
Weblinks and Video Lectures (e-Resources):

1. MVT architecture with Django: htms://freevideolectures.com/course/3700/dianeo-tutorials

2. Using Python in Django: https://www.voutube, com/watch?v=2BqoLiMT3A0

3. Model Forms with Django: https://www.youtube.com /watch?v=gMM 1 rtTwkxE

4. Real time Interactions in Django: - Ty=

5. AJAX with Django for beginners: https:/ fwww.youtube.com/watch?v=3VaKNvilxAU

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

1. Real world problem solving - applying the Django framework concepts and its integration with

AJAX to develop any shopping website with admin and user dashboards.

b
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VI Semester

COMPUTER GRAPHICS AND FUNDAMENTALS OF IMAGE PROCESSING

Course Code 21CS63 CIE Marks 50
Teaching Hours/Week (L:T:P: §) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Objectives:
CLO 1. Overview of Computer Graphics along with its applications.
CLO 2. Exploring 2D and 3D graphics mathematics along with OpenGL API's.
CLO 3. Use of Computer graphics principles for animation and design of GUI’s .
CLO 4. Introduction to Image processing and Open CV.
CLO 5. Image segmentation using Open CV.

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teacher can use to accelerate the attainment of the various course

outcomes.

1. Lecturer method (L) need not to be only traditional lecture method, but alternative effective
teaching methods could be adopted to attain the outcomes.
2. Use of Video/Animation to explain functioning of various concepts.

Encourage collaborative (Group Learning) Learning in the class.

4. Askatleast three HOT (Higher order Thinking) questions in the class, which promotes critical
thinking.

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop design
thinking skills such as the ability to design, evaluate, generalize, and analyse information
rather than simply recall it.

6. IntroduceTopicsin manifold representations.

7. Show the different ways to solve the same problem and encourage the students to come up
with their own creative ways to solve them.

8. Discuss how every concept can be applied to the real world - and when that's possible, it helps
improve the students’ understanding.

w

Module-1

Overview:Computer Graphics hardware and software and OpenGL: Computer Graphics: Video Display
Devices, Raster-Scan Systems Basics of computer graphics, Application of Computer Graphics.OpenGL:
Introduction to OpenGL,coordinate reference frames, specifying two-dimensional world coordinate
reference frames in OpenGL, OpenGL point functions, OpenGL line functions, point attributes, line
attributes, curve attributes, OpenGL point attribute functions, OpenGL line attribute functions, Line
drawing algorithms(DDA, Bresenham's).

Textbook 1: Chapter -1,2,3, 5(1 and 2 only)
Self-study topics : Input devices, hard copy devices, coordinate representation, graphics functions,
fill area primitives, polygon fill areas, pixel arrays, Parallel Line algorithms

Teaching- | Chalk&board,Active Learning
Learning Virtual Lab
Process

Module-2

2D and 3D graphics with OpenGL: 2D Geometric Transformations: Basic 2D Geometric
Transformations, matrix representations and homogeneous coordinates, 2D Composite
transformations, other 2D transformations, raster methods for geometric transformations, OpenGL
raster transformations, OpenGL geometric transformations fu nction,

3D Geometric Transformations: Translation, rotation, scaling, composite 3D transformations, other
3D transformations, OpenGL geometric transformations functions
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Textbook 1: Chapter-6,8 .
Self-study topics: Transformation between 2D coordinate

system,  OpenGL  geometrie-
transformation. Transformation between 3D coordinate system.

Teaching- | Chalk & board, Active Learning, Problem based learning
Learning Virtual Lab:
Process

Module-3

Interactive Input Methods andGraphical User Interfaces:Graphical Input  Data ,Logical
Classification of Input Devices, Input Functions for Graphical Data , Interactive Picture-
ConstructionTechniques, Virtual-Reality Environments, OpenGL Interactive Input-DeviceFunctions,
OpenGL Menu Functions, Designing a Graphical User Interface.

Computer Animation :Design of Animation Sequences, Traditional Animation Techniques, General

Ccmputer-AnimationFunctions, Computer-Animation Languages, Character Animation, Periodic
Motions, OpenGL Animation Procedures.

Textbook 1: Chapter-11, 18

Self-study topics: Raster methods for computer animation, Key frame systems, Motion
specification.

Teaching- | Chalk & board, MOOC, Active Learning
Learning

Process

Module-4

Introduction to Image processing: overview, Nature of IP, IP and its related fields, Digital Image
representation, types of images.

Digital Image Processing Operations: Basic relationships and distance metrics, Classification of
Image processing Operations.
Text book 2: Chapter 3

( Below topics is for experiential learning only, No questions in SEE)
Computer vision and OpenCV: What is computer vision, Evolution of computer vision, Application of
Computer vision, Feature of OpenCV, OpenCV library modules, OpenCV environment, Reading, writing and
storing images using OpenCV. OpenCV drawing Functions. OpenCV Geometric Transformations.

[Note : Computer vision and QpencCV for experimental learning or Activity Ba

Learning using web sources, Preferred for assignmnents, No questions in SEE )
Web Source: https://www.tutorialspoint.com/opency/

sed

Teaching- | Chalk& board, Problem based learning

Learning Lab practice for OpenCV for basic geometric objects and basic image oper
Process

ation

Module-5

Image Segmentation: Introduction, classification, detection of discontinuities, Edge detection (up to
canny edge detection(included)).

Text Book 2: Chapter 9: 9.1 to 9.4.4.4

( Below topics is for experiential learning only, No questions in SEE)

Image processing with Open cVv: Resizing , Rotation/ Flipping, Blending, Creating region of Interest

(ROI), Image Thresholding, Image Blurring and smoothing, Edge Detection, Image contours and Face
Detection on images using OpencCV.

earning using web sourc
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Web source: httns://medium.com/analvtics~vidhva/introduction-to-conmuter—vr‘sr‘on—onencwin-

python-fb722¢805e8h

Teaching- | Chalk & board, MOOC
Learning Lab practice on image processing,
Process Virtual Lab:

Course Qutcomes:
At the end of the course the student will be able to:
CO 1. Construct geometric objects using Computer Graphics principles and OpenGL APIs.
CO 2. Use OpenGL APIs and related mathematics for 2D and 3D geometric Operations on the objects.
€O 3. Design GUI with necessary techniques required to animate the created objects
CO 4. Apply OpenCV for developing Image processing applications.

CO5. Apply Image segmentation techniques along with programming, using OpenCV, for developing
simple applications,

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 40% of the maximum marks (20 marks). 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 35% (18 Marks out of 50)in the semester-end
examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.,
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
1. Firsttest at the end of 5% week of the semester
2. Second test at the end of the 10t week of the semester
3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks
4. Firstassignment at the end of 4t week of the semester
5. Second assignment at the end of 9t week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20
Marks (duration 01 hours)
6. Atthe end of the 13t week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks
and will be scaled down to 50 marks
(To have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the
methods of the CIE. Each method of CIE should have a different syllabus portion of the course).
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:
Theory SEE will be conducted by University as per the scheduled timetable, with common question
papers for the subject (duration 03 hours)
1. The question paper will have ten questions. Each question is set for 20 marks.
2. 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,
The students have to answer 5 full questions, selecting one full question from each module, Marks
scored out of 100 shall be reduced proportionally to 50 marks

Suggested Learning Resources:

Text Books

1. Donald D Hearn, M Pauline Baker and WarrenCarithers: Computer Graphics with OpenGL 4th
Edition, Pearson, 2014
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2. S.Sridhar, Digital Image Processing, second edition, Oxford University press 2016,
Reference Books

1. Edward Angel: Interactive Computer Graphics- A Top Down approach with OpenGl,, 5th
edition. Pearson Education, 2008
2. James D Foley, Andries Van Dam, Steven K Feiner, John F Huges Computer graphics with
OpenGL: Pearson education
Web links and Video Lectures (e-Resources):
Web links and Video Lectures (e-Resources):
1. https://nptelac.in/courses/106/106/106106090/
2. https://nptelac.in ses/10 2 1 3
3. https://nptelacin/courses/106/103/106103224/
4. https://nptelacin/courses/106/102/106102065/
5. https://www.tutorialspoint.com/opency/ (Tutorial, Types of Images, Drawing Functions )
Activity Based Learning (Suggested Activitics in Class)/ Practical Based learning
2. Mini project on computer graphics using Open GL/Python/Open CV.

Alo.D
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VI Semester

COMPUTER GRAPHICS AND IMAGE PROCESSING LABORATORY

Course Code 21CSL66 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:0:2:0 SEE Marks 50
Total Hours of Pedagogy 24 Total Marks 100
Credits 1 Exam Hours 03

Course Objectives:
CLO 1: Demonstrate the use of Open GL.
CLO 2: Demonstrate the different geometric object drawing using openGL
CLO 3: Demonstration of 2D/3D transformation on simple objects.
CLO 4: Demonstration of lighting effects on the created objects.
CLO 5: Demonstration of Image processing operations on image/s.

Sl. No,

Practise Programs

Installation of OpenGL /0penCV/ Python and required headers
* Simple programs using OpenGL (Drawing simple geometric object like line, circle,
rectangle, square) :

* Simple programs using OpenCV (operation on an image/s)

PART A
List of problems for which student should develop program and execute in the
Laboratory using open GL/openCV/ Python

Develop a program to draw a line using Bresenham’s line drawing technique

Develop a program to demonstrate basic geometric operations on the 2D object

Develop a program to demonstrate basic geometric operations on the 3D object

Develop a program to demonstrate 2D transformation on basic objects

Develop a program to demonstrate 3D transformation on 3D objects

Develop a program to demonstrate Animation effects on simple objects.

Write a Program to read a digital image. Split and display image into 4 quadrants, up, down,
right and left.

Write a program to show rotation, scaling, and translation on an image.

e s B Y I P ES N

Read an image and extract and display low-level features such as edges, textures using
filtering techniques.

s
=

Write a program to blur and smoothing an image.

[
[

Write a program to contour an image.

[y
NIt

Write a program to detect a face/s in an image.

PART B
Practical Based Learning

Student should develop a mini project and it should be demonstrate in the laboratory
examination, Some of the projects are listed and it is not limited to:

»  Recognition of License Plate through Image Processing

> Recognition of Face Emotion in Real-Time

> Detection of Drowsy Driver in Real-Time

> Recognition of Handwriting by Image Processing

> Detection of Kidney Stone

> Verification of Signature

> Compression of Color Image

> Classification of Image Category

> Detection of Skin Cancer

»  Marking System of Attendance using Image Processing

> Detection of Liver Tumor

> IRIS Segmentation

> Detection of Skin Disease and / or Plant Disease

> Biometric Sensing System .

> Projects which helps to formers to understand the present developments in
agriculture.

> Projects which helps high school/college students to understand the scientific

problems.




> Simulation projects which helps to understand innovations in sclence and

technology

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

CO 1: Use openGL /OpenCV for the development of mini Projects.

CO 2: Analyze the necessity mathematics and design required to demonstrate b

transformation techniques.

C0 3: Demonstrate the ability to design and develop input interactive techniques.

CO +: Apply the concepts to Develop user friendly applications using Graphics and 1P concepts,
Assessment Details (both CIE and SEE)

asic geometric

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 40% of the maximum marks (20 marks). A student
shall be deemed to have satisfied the academic requirements and earned the credits allotted to cach
course. The student has to secure not less than 35% (18 Marks out of 50) in the semester-end
examination (SEE).

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,
¢ Each experiment to be evaluated for conduction with observation sheet and record write-up,
Rubrics for the evaluation of the journal/write-up tor 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.
* Record should contain all the specified experiments in the syllabus and each experiment write-
up will be evaluated for 10 marks.
* Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks).
* Weightage to be given for neatness and submission of record/write-up on time,
* Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the O
week of the semester and the second test shall be conducted after the 14t week of the semester.
* In each test, test write-up, conduction of experiment, acceptable result, and procedural
knowledge will carry a weightage of 6096 and the rest 40 for viva-voce.
e The suitable rubrics can be designed to evaluate each student's performance and le
ability. Rubrics suggested in Annexure-11 of Regulation book
¢ 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
tests is the total CIE marks scored by the student.
Semester End Evaluation (SEE):

arning

marks of two

e SEE marks for the practical course is 50 Marks,

* SEE shall be conducted jointly by the two examiners of the same institute, examine
appointed by the University

* Alllaboratory 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 nternal

/external examiners jointly,

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

s are
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General rubrics suggested for SEE are mentioned here, wrlleup-20%, (I‘t;(-lklpl—&*lrduBr/m]';luru
and result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall he evaluated for
100 marks and scored marks shall be scaled down o 50 marks (however, based on course
type, rubrics shall be decided by the examiners)

Students can pick one experiment from the questions lot of PART A with equal choice to all the
students in a batch.

PART B : Student should develop a mini project and it should be demonstrated in the laboratory
examination (with report and presentation).

Weightage of marks for PART A is 60% and for PART B Is 40%. General rubries suggested to
be followed for part A and part B.

Change of experiment is allowed only once (in part A) and marks allotted to the procedure
part to be made zero.

The duration of SEE is 03 hours.

Suggested Learning Resources:
1.

2.

Donald Hearn & Pauline Baker: Computer Graphics with OpenGlL, Version,3rd/4th Edition,
Pearson Education,2011

James D Foley, Andries Van Dam, Steven K Feiner, John F Huges Computer graphics with
OpenGL: Pearson education

Weblinks and Video Lectures (e-Resources):
1.

oMk wN

https://nptel.acin /courses/106/102/106102063/
https://nptel.acin/courses/106/103/106103224/
https://nptel.acin/courses/106/102/106102065/

https://medium.com/analyﬁcs-vidhya/introduction-to-computer-vision-opencv-in-python-
fb722e805e8b
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VI Semester

ADVANCED JAVA PROGRAMMING
Course Code 21CS642 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning Objectives

CLO 1. Understanding the fundamental concepts of Enumerations and Annotations
CLO 2. Apply the concepts of Generic classes in Java programs

CLO 3. Demonstrate the fundamental concepts of String operations

CLO 4. Design and develop web applications using Java servlets and JSP

CLO 5. Apply database interaction through Java database Conn ectivity

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the various course
outcomes.
1. Lecturer method (L) need not to be only a traditional lecture method, but alternative
effective teaching methods could be adopted to attain the outcomes.
2. Use of Video/Animation to explain functioning of various concepts.
Encourage collaborative (Group Learning) Learning in the class.
4. Askatleast three HOT (Higher order Thinking) questions in the class, which promotes
critical thinking.
5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop
design thinking skills such as the ability to design, evaluate, generalize, and analyze
information rather than simply recall it.

6. Introduce Topics in manifold representations.
Show the different ways to solve the same program

8. Discuss how every concept can be applied to the real world - and when that's possible, it
helps improve the students’ understanding.

Lo

N

Module-1

Enumerations, Autoboxing and Annotations:
Enumerations, Ednumeration fundamentals, the values() and valueOf() methods, Java enumerations are
class types, enumerations inherits Enum, example, type wrappers, Autoboxing, Autoboxing methods,
Autoboxing/Unboxing occurs in Expressions, Autoboxing/Unboxing, Boolean and character values,
Autoboxing/Unboxing helps prevent errors, A word of warning

Annotations, Annotation basics, specifying retention policy, obtaining annotations at run time by use of
reflection, Annotated element interface, Using default values, Marker Annotations, Single member
annotations, Built in annotations

Textbook 1: Chapter12

Teaching-Learning Process Chalk and board, Online demonstration, Problem based learning
Module-2

Generics: What are Generics, A Simple Generics Example, A Generic Class with Two Type Parameters,

The General Form of a Generic Class, Bounded Types, Using Wildcard Arguments, Bounded Wildcards,

Creating a Generic Method, Generic Interfaces, Raw types and Legacy code, Generic Class Hierarchies,
Erasure, Ambiguity errors, Some Generic Restrictions

Textbook 1: Chapter 14

Teaching-Learning Process | Chalk and board, Online Demonstration
Module-3

String Handling: The String Constructors, String Length, Special String Operations, Character Extraction,
String Comparison, Searching Strings, Modifying a String, Data Conversion Using valueOf(), Changing the
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case of characters within a String, String Buffer, String Builder

Textbook 1: Chapter 15
Teaching-Learning Process

] Chalk and board, Online Demonstration

Module-4

Background; The life cycle of a servlet; A simple servlet; the servlet API; The
Reading servlet parameter; the javax.servlethttp package; Handlin

Cookies; Session Tracking, Java Server Pages (JSP); ISP tags,
statements, Loops, Request String,

javax.servlet package
g HTTP Requests and Responses; using
Variables and Objects, Methods, Control
Parsing other information, User sessions, Cookies, Session Objects
Textbook 1: Chapter 31

Textbook 2: Chapter 11

Teaching-Learning Process

| Chalk and board, Online Demonstration
Module-5

The concept of JDBC; |DBC Driver Types; ]DBC packages; A brief overview of the JDBC Process; Database

Connectif)n; Associating the JDBC/ODBC Bridge with the Database; Statement Objects; ResultSet;
Transaction Processing; Metadata, Data Types; Exceptions.

Textbook 2: Chapter 6
Teaching-Learning Process
Course Outcomes

[ Chalk and board, Online Demonstration

At the end of the course the student will be able to:
CO 1. Understanding the fundamental concepts of Enumerations and Annotations
CO 2. Apply the concepts of Generic classes in Java programs
CO 3. Demonstrate the concepts of String operations in Java
CO 4. Develop web based applications using Java servlets and JSP
CO 5. Illustrate database interaction and transaction processing in Java
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 40% of the maximum marks (20 marks). 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 35% (18 Marks out of 50) in the semester-end examination
(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal
Evaluation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. First test at the end of 5" week of the semester

2. Second test at the end of the 10t week of the semester

3. Third test at the end of the 15% week of the semester
Two assignments each of 10 Marks

4. Firstassignment at the end of 4! week of the semester

5. Second assignment at the end of 9t week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20
Marks (duration 01 hours)

6. Atthe end of the 13t week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks
and will be scaled down to 50 marks
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the
methods of the CIE. Each method of CIE should have a different syllabus portion of the course).
CIE methods /question paper has to be designed to attain the different levels of Bloom’s taxonomy
as per the outcome defined for the course.
Semester End Examination: . )
Theory SEE will be conducted by University as per the scheduled timetable, with common question
papers for the subject (duration 03 hours)
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1. The question paper will have ten questions. Each question is set for 20 marks
2. There will be 2 questions from cach module. Each of the two questions under a module (with a
maximum of 3 sub-questions), should have a mix of toples under that module.

The students have to answer 5 full questions, selecting one full question from each module. Marks
scoredout of 100 shall be reduced proportionally to 50 marks

Suggested Learning Resources:

-+

Textbooks

1. Herbert Schildt: JAVA the Complete Reference. 9™ Editlon, Tata MeGraw-Hill
2. Jim Keogh, The Complete Reference J2EE, Tata McGraw-1ill

Reference Books:
1. Y. Daniel Liang: Introduction to JAVA Programming, 7™ Edition, Pearson Education, 2007.

Weblinks and Video Lectures (c-Resources):

1. - = s - )5
2. https://nptol‘ac.in/courscs/106/105/]06105225/

Activity Based Learning (Suggested Activitics in Class)/ Practical Based learning
¢ Programming exercises

0.
Dept. of Computer Sclence and Design

Alva's Institute of Engg. & Technology
Mijar, Moodubidire - 574 225



VI Semester

CONSERVATION OF NATURAL RESOURCES

Course Code 21CV654 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 24240 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 3 Exam Hours 3

Course objectives: Make the students to learn
1. Learn types of land forms, soil conservation and sustainable land use planning.
2. Apprehend water resources, types, distribution, planning and conservation. Water pollution and types of
uses. '
3. Know the types of minerals and rocks.
4. Know the atmospheric composition of air, pollution and effects on human beings, animals and plants. Air

pollution control.
5. Apprehend basics of biodiversity and ecosystems.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.

1. Power point Presentation

Video tube, NPTEL materials

Quiz/Assignments/Open book test to develop skills

Adopt problem based learning (PBL)to develop analytical and thinking skills

Encourage collaborative learning, site visits related to subject and impart practical knowledge
Mini projects

A

Module-1

Land: Land as a resource, types of lands, conservation of land forms, deforestation, effect of land use changes. Soil
health, ecological and economic importance of soil, impact of soil degradation on agriculture and food security, need
for soil conservation, sustainable land use planning.

Teaching-Learning Process Chalk and talk, PowerPoint Presentation & PBL

Module-2

Water: Global water resources, Indian water resources, Resources system planning. Water use sectors- domestic,
industrial, agriculture. Water deficit and water surplus basins in India, equitable distribution, Inter-basin water transfers,
Interlinking of rivers — Himalayan component, peninsular component, issues involved. Ground water, its potential in
India, conjunctive use, recharge of ground water. Contamination of ground water, sea water ingress, problems and
solutions.

Teaching-Learning Process Chalk and talk, PowerPoint Presentation & PBL

Module-3

Air: Introduction, composition, sources and classification of air pollutants, National Ambient Air quality standards
(NAAQS), Air quality index, effects of air pollution on human health, Economic effects of air pollution. Control of air
pollution by equipment, smoke and its control. Ozone depletion —impacts, photochemical changes.

Teaching-Learning Process Chalk and talk, PowerPoint Presentation and Model preparation

Module-4

Biodiversity: Introduction, Flora and Fauna, Importance of biodiversity, Economic values-medicinal plants, drugs,
fisheries biogeochemical cycling. Threat to biodiversity, natural & anthropogenic disturbance, habitat loss. Conservation
of biodiversity, National parks, wild life sanctuaries, zoological gardens, gene banks, pollen culture, ecological
restoration, social forestry. Ecosystem: Definition, Types: forest, grass land, marine, desert, wetlands, estuarine, lotic,
lentic. Abiotic & biotic components of ecosystem.

Teaching-Learning Process Chalk and talk, PowerPoint Presentation and Eield visits.

Module-5

Global warming: concept, indicators, factor and effects. Global climate change-indicators, health impacts, effect on
biodiversity. Introduction to global efforts in conservation of biodiversity. .EIA regulations in India, status of EIA in
India, list of projects needing environmental clearance under EIA notifications. Case study of hydro power/ thermal
power projects

Teaching-Learning Process Chalk and talk, PowerPoint Presentation and Mini-projects
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Course outcome (Course Skill Set)

At the end of the course the

student will be able (o
1. Apprehend v;

wious components of land as a natural resource and |
2. Know availability and demand for water resources as
3. Analyse the components of air as resource
4. Discuss biodiversity & its role in ¢
5. Critically appreciate the ¢

and use plxmning.
applicd to India, .
and its pollution,

cosystem functioning,

nvironmental concerns of today.

Assessment Details (both CIE and SELE)

The weightage of Continuous Internal I
passing mark for the CIE is 40% of 1]
academic requirements and carned th

valuation (CIE) is 50% and for Semester End Exa
1I¢ maximum marks (20 marks). A student s
¢ credits allotted 1o each
Marks out of 50)in the semester-end examination(SEE),
the CIE (Continuous Internal Evaluation) and SEL
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)
1. First test at the end of 5™ week of the semester
2. Sccond test at the end of the 10™
3. Third test at the end of the 15™
Two assignments each of 10 Marks
4. First assignment at the end of 4" week of the semester
5. Sccond assignment at the end of 9™

Group discussion/Scminarlquiﬂmini project, any onc of these suitably planned to attain the COs and POs for 20 Marks
(duration 01 hours)

m (SEE) is 50%. The minimum

hall be deemed to have satisfied the
subject/ course if the Student sccures not less than 35% (18

and a minimum of 40% (40 marks out of 100) in the sum total of
(Semester End Examination) takcn togcther

week of the semester
week of the semester

wecek of the semester

6. Atthe end of the 13" week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be scaled
down to 50 marks

(to have less stressed CIE, the portion of the syllabus should not be common Ire
Each method of CIE should have a different syllabus portion of the course).

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

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

2. There will be 2 questions from each module. Each of the two
questions), should have a mix of topics under that module.

The students have to answer 5 full questions, selecting one full question from e

peated for any of the methods of the CIE.

questions under a module (with a maximum of 3 sub-

ach module.

Suggested Learning Resources:
Books
1. Modi, P.N., “Irrigation Water Resources and Water Power Engineering”. Standard Book House, New Delhj.
10" Edition 2019.
2. Raghunath, H.M., “Groundwater” ,3* Edition, New Age International Publishers, New Delhi, 2007.
3. Kirishnan, M.S., “Geology of India & Burma”. CBS publishers, New Delhi, 2017.
4. P.Jaya Rami Reddy, “A Textbook of Hydrology”, University Science Press, New Delhi, 2011.
5. M NRao and H V N Rao, “Air pollution”, McGraw Hill Publications 2017.
6.

Krishnamurthy K.V., “An advanced textbook of Biodiversity- principle & practices.” Oxford and IBH
publications Co.Pvt Itd, New Delhi. 2004.

Reference Books :
1. Odum, E.P., “Fundamentals of Ecology”, W.B sounders, Philadelphia, USA, 1971 )
2. Singh .S, Singh S.P & Gupta, S.R., “Ecology, environment and resource conservation”, Anamaya publications,
2006.
3. Edmond A. Mathez & Jason E.Smerdon, “Climate Change: The science of Global warming and our energy
feature”, Columbia University Press, 2009.
4. National Council of Applied Economic Research,
Final Report, April 2008.
6. http://nwda.gov.in/content.
7.

“Economic Impact of Interlinking of Rivers Program™, Revised

Madhav Gadagil, “Biodiversity and Indias degraded lands™, Indian Academy of Sciences, Volume 22- Ng

08122023

P e

e




2/3, http://www jstor.ore/pss/4314063

Web links and Video Lectures (e-Resources):

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e  Seminars /Quiz ( to assist in GATE preparations)
¢ Demonstrations in lab
*  Self-Study on simple topics
* Simple problems solving by Excel, C+
*  Virtual lab experiments

o

ter SC

of Compu |

Deg:\.la‘s \nstitute of Eng.ge .
Mijar, N\oodubidu

ence and DeT

g Technoloay
574 225
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