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DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE
PROGRAMME OUTCOMES (POS)

POS

PROGRAMME OUTCOMES (POS)

GAl

Engineering Knowledge: Apply  knowledge of mathematics, science, engineering fundamentals and
an Engineering Specialization to the solution of complex engineering problems.

GA2

Problem Analysis: Identify, formulate, review research literatur e and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.

GA3

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

GA4

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

GAS

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

GAG6

The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering
practice.

GA7

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

GAS8

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

GA9

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

GA10

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

GAll

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

GA12

Life-long lear ning: Recognize the need for, and have the preparation and ability to engage in independent and life-
long learning in the broadest context of technological change.
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DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

PROGRAMME EDUCATIONAL OBJECTIVES (PEOS)

PEOs PROGRAMME EDUCATIONAL OBJECTIVES (PEOSs)
PEOL Train the graduates with the potential of strong knowledge in the respective field
and to create innovative multidisciplinary solutions for challenges in the society
Groom the engineers to understand, analyze different nature of data and use
PEO2 Machine Learning techniques to develop software systems with varying
complexity for dataintensive applications
To practice professionalism among the graduates and reflect good leadership skills
PEO3 | with ethical standards and continued professional development through lifelong
learning.
PROGRAMME SPECIFIC OUTCOMES (PSOs)
PSO’s PROGRAMME SPECIFIC OUTCOMES (PSOs)
PSO1 To impart theoretical knowledge in the respective field along with recent
industrial tools and techniques to solve societal problems
Apply the core competency obtained in the field of Machine Learning for
PSO2 analysis, design and development of computing systems for multi-disciplinary
problems
PSO3 Acquire knowledge in the fidd of intdligence, deep learning and develop software
solutions for security and analytics of large volume of data.
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CURRICULUM STRUCTURE

S.NO CATEGORY CREDITS | CREDITS
(Regular) | (Lateral)
Foundation Courses
A Humanities and Social Science (HSS) 10
Basic Science (BS) 23
Engineering Science (ES) 15
B Professional Core Courses (PC) 72 65
C Professional Elective courses (PE) 18 18
D Open Elective Courses (OE) 9 9
E Project, Seminar, Internship in industry or at Higher 16 16
Learning institutions (PROJ)
F Mandatory Courses prescribed by AICTE/UGC Not to
beincluded for CGPA (MC)
TOTAL 163 120
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B.Tech- ARTIFICIAL INTELLIGENCE AND DATA SCIENCE

Curriculum Syllabus — Regulation 2019

SEMESTER |
Course Name of the Course Categor L T P | Credit
Code y S
191MA101 | Engineering Mathematics — | BS 2 2 0 3
191PH101 | Engineering Physics BS 3 0 0 3
191CH101 | Engineering Chemistry BS 3 0 0 3
191HS101 | Englishfor Engineering Students HSS 3 0 0 3
191RA111 | Basic Engineering Science ES 3 0 0 3
191CS111 | Introduction to Programming inC ES 3 0 0 3
191PH10A | PhysicsL aboratory BS 0 0 2 1
191CH10A | Chemistry Laboratory BS 0 0 2 1
191CS11A | Programmingin C Laboratory ES 0 0 2 1
Total | 17 2 6 21
SEMESTERIII
Course Name of the Course Categor | L T P | Credit
Code y S
191IMA202 |Calculus and Differential Equations BS 2 2 0 3
191HS201 |Environmental Science and Engineering HSS 3 0 0 3
191EC212 |Digital System Design ES 3 0 0 3
191IME211 |[Engineering Graphics ES 2 2 0 3
191A1221 |Foundations of Data Science PC 3 0 0 3
191CS221  |Problem Solving and Python Programming PC 3 0 0 3
191IME21A |Engineering Practice L aboratory ES 0 0 4 2
191CS22A  |Problem Solving and Python Programming L abor atory PC 0 0 2 1
SO 0L / Scientific Thoughts in Tamil HSS 0 0 1 1
Total | 16 4 6 22
SEMESTERII11
Course Name of the Course Categor L T P | Credit
Code y (S
191IMA303 | Probability and Statistics BS 2 2 0 3
191A1321 Data Structures PC 3 0 0 3
191CS322 | Computer Architecture PC 3 0 0 3
191CS323 | Object Oriented Programming PC 3 0 0 3
191CS324 | Software Engineering PC 3 0 0 3
191AI1322 | Introductionto Artificial Intelligence PC 3 0 0 3
191AI32A | Data Structures L aboratory PC 0 0 2 1
191CS32B | Object Oriented Programming L abor atory PC 0 0 2 1
191HS30A | Advanced Reading and Writing Skills L abor atory HSS 0 0 2 1
0<% LD dnp-lev”
gLr))—U!fGB Lo g)ﬂ%oklel' amils and Technology HSS 0] O 1 1
Total 17 6 22
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SEMESTER IV
Course Name of the Cour se Categor L T P | Credit
Code y S
191IMA403 |Discrete Mathematics BS 2 2 0 3
191CS424  |Computer Networks PC 3 0 0 3
191CS422 |Database Management Systems PC 3 0 0 3
191A1421 |[Embedded Systems PC 3 0 0 3
191CS423  |Operating Systems PC 3 0 0 3
191CB422 |Software Design and Modeling PC 3 0 0 3
191CHA2A |Database M anagement Systems L abor atory PC 0 0 2 1
191C42C |Networks L abor atory PC 0 0 2 1
191C42B |Operating Systems L abor atory PC 0 0 2 1
191IMC46A |Internship/ Training — | MC 0 0 0 *x
Total | 17 2 6 21
SEMESTER V
Course Name of the Course Categor L T P | Credit
Code y S
191IMA504 |Graph Theory and Applications BS 2 2 0 3
191A1521 |Designand Analysis of Algorithms PC 3 0 0 3
191A1522 |Internet Programming PC 3 0 0 3
Professional Elective— | PE 3 0 0 3
Professional Elective— 11 PE 3 0 0 3
Open Elective— | OE 3 0 0 3
191HS50A [Professional Communication HSS 0 0 2 1
191AI152A |Design and Analysis of Algorithms Labor atory PC 0 0 2 1
191A152B  |Internet Programming L abor atory PC 0 0 2 1
191IMC56A |Technical Seminar MC 0 0 0 *x
Total | 17 2 6 21
SEMESTER VI
Course Name of the Course Categor L T P | Credit
Code y (S
191A1621 |Big Data Analytics PC 3 0 0 3
191A1622 |Computer Graphics and Multimedia PC 3 0 0 3
191CB621 |MachineLearning Techniques PC 3 0 0 3
Professional Elective— 111 PE 3 0 0 3
Open Elective— 11 OE 3 0 0 3
191A162A  |Computer Graphics and Multimedia L aboratory PC 0 0 2 1
191A162B |DataAnalytics Laboratory PC 0 0 2 1
191AI67A |Mini Project PROJ 0 0 4 2
191IMC66A |Internship/ Training — 11 MC 0 0 0 *x
Total | 15 0 8 19
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SEMESTER VII
Course Name of the Course Categor L T P | Credit
Code y S
191A1721  |Artificial Neural Networks and Deep Learning PC 3 0 0 3
191CS721  |Cloud Computing PC 3 0 0 3
Professional Elective— IV PE 3 0 0 3
Professional Elective—V PE 3 0 0 3
Open Elective— 111 OE 3 0 0 3
191AI172A  |Artificial Neural Networks and Deep L earning L aboratory PC 0 0 2 1
191CS72A  |Cloud Computing Laboratory PC 0 0 2 1
191AI177A |Project Work - Phase | PROJ 0 0 2 2
Total | 15 0 6 19
SEMESTER VIII
Course Name of the Course Categor L T P | Credit
Code y S
191A1821 |Blockchain Technology PC 3 0 0 3
Professional Elective— VI PE 3 0 0 3
191AI87A |Project Work - Phasell | PROJ 0 0 24 12
Total | 6 0 24 18

Total Credits; 163
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ARTIFICIAL INTELLIGENCE AND DATA SCIENCE
LIST OF PROFESSIONAL ELECTIVES

AEEE Course
Year | Semester onal Name of the Course Category | L | T | P | C
Elective | %%

I Vv 191CS539 | Internet Of Things PE 3 0|03
I Y 191AI1531 | Multi Core Architecture and Programming PE 3 0|03
Il \% I 191A1532 | Principles of Programming Languages PE 3 00| 3
Il \% 191A1533 | Soft Computing PE 3 0 0| 3
Il Vv 191A1534 | Software Reliability And Metrics PE 3 0|03
i Vv 191A1535 | Data mining and warehousing PE 3 0| 0|3
i Vv 191A1536 | Fuzzy logic and Neural networks PE 3 0| 0|3
Il \% 1 191A1537 | Network Design and Technologies PE 3 0 0| 3
Il \% 191A1538 | Security Practices PE 3 0 0| 3
I Vv 191CS5h36 | Software Testing PE 3 0|03
Il VI 191A1631 | Bio- Informatics PE 3 0] 0] 3
I \ 191A1632 | Malware Analysis in Data science PE 3 0|03
Il VI I 191A1633 | Real Time Systems PE 3 0|03
+l11 VI 191A1634 | Sentiment Analysis PE 3 0| 0|3
I \ 191A1635 | Virtual and Augmented Reality PE 3 0| 0|3
v VI 1911T737 | Pattern Recognition PE 3 0| 0|3
v VI 191CS737 | Social Network Analysis PE 3 0| 0|3
v VII v 191A1731 | Business Intelligence PE 3 0| 0|3
v VIl 191A1732 | Information Retrieval PE 3 0| 0|3
v VII 191A1733 | Trust Networks PE 3 0| 0|3
v VIl 191CS732 | Digital Image Processing PE 3 0| 0|3
v VII 1911T735 | Game Programming PE 3 0 0] 3
v VII Vv 191A1734 | DataVisualization PE 3 0| 0|3
v VIl 191AI1735 | Ethics of Engineers PE 3 0| 0|3
v VIl 191A1736 | SoftwareProject Management PE 3 0| 0|3
v VIII 191A1831 | Al For Clinical Information System PE 3 0| 0|3
v VI 191A1832 | Human Computing Interaction PE 3 0| 0|3
v VI VI 191A1833 | Natural Language Processing PE 3 0| 0|3
v VIII 191A1834 | Robotics PE 3 0| 0|3
v VIII 191A1835 | Software Orientated Architecture PE 3 0| 0|3
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Verticals ngéze Name of the Course Category | L | T | P | Credits
I 1911TV51 | Physicsto Quantum Computing PE 310]0 3
I 1911TV52 | Quantum Circuits PE 3/0]0 3
ngntum Computer Systems PE
" 1911TV53 | design 3/]0]0 3
v Quantum Computing PE
v 191ITV54 | Architectureand Algorithms 3100 3
QUANTUM V| 191ITV55- | Quantum Information PE 3/0]o0 3
COMPUTING ™1 1911TV56 | Quantum Internet PE 3]0 0 3
VII 1911TV57 | Quantum machanics and atoms PE 310|0 3
VIII 191ITV58 | Quantum ML PE 3 0 0 3
TOTAL 241 0| 0 24
[ 1911TV61 | Business Analytics PE 20| 2 3
1 1911TV62 | Computer Vision PE 2 0 2 3
[l 1911TV63 | Exploratory Data Analysis PE 210 2 3
VI v 191ITV64 | Imageand Video Analytics PE 2|10 2 3
V 1911TV65 | Network Security PE 2 10| 2 3
DATA SCIENCE Neura_l Networks and Deep PE
VI 1911TV66 | Learning 2 10| 2 3
VIl 191ITV67 | Recommender Systems PE 2|10 2 3
VIl 1911TV68 | Text and Speech Analysis PE 2|10 2 3
TOTAL 16| 0 | 16 24
I 191ITV71 | Cognitive Science PE 2|10 2 3
Data Exploration and PE
I 1911TV72 | Visualization 2 10| 2 3
" 1911TV73 | Game Theory PE 2|10 2 3
VII Machi ne Learning for Signal PE
v 1911TV74 | Processing 31]0]0 3
MACHINE \Y 191ITV75 | Machine Learning with Big data PE 3/0]0 3
LEARNING VI 191ITV76 | Machine Learning with Python PE 210 2 3
Neura_l Networks and Deep PE
VII 1911TV77 | Learning 2 10| 2 3
VIl 191ITV78 | Text and Speech Analysis PE 2|10 2 3
TOTAL 18| 0 | 12 24
I 191ITV81 | Behavioral Economics PE 3100 3
I 1911TV82 | Customer Rdation Management PE 310]0 3
Il 1911TV83 | Entrepreneurship Development PE 2 10| 2 3
v 1911TV84 | Financial Management PE 310]0 3
Vil \% 1911TV85 | Fundamentals of Management PE 310]0 3
MANAGEMENT Human Resource Management PE
VI 1911TV86 | for Entrepreneurs 310] 0 3
VIl 1911TV87 | IT Project Management PE 3/0]0 3
VI 1911TV88 | Supply Chain Management PE 310]|0 3
TOTAL 23| 0| 2 24
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Verticals nggze Name of the Cour se Category | L | T | P Credits
I 191ITVI1 | Conversational Systems PE 3,00 3
I 1911TV92 | Digital Marketing PE 2 10| 2 3
Il 191ITV93 | Enterprise Security PE 3,00 3
X v 1911TV94 | Financial Analytics PE 3100 3
Marketing Research and Marketing PE
V 1911TV95 | Management 3/0]0 3
MARKETING Vi 191ITV96 | Recommender Systems PE 2 10| 2 3
VIl 1911TV97 | Risk Analytics PE 3100 3
VI 1911TV98 | Social Text and Media Analytics PE 310]O0 3
TOTAL 2 0| 4 24
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VERTICALS
Verticals ngéze Name of the Cour se Category | L | T | P Credits
I 191ITV11 | App Development PE 2 0] 2 3
Bio-Inspired Optimization PE
1 1911TV12 | Techniques 3]0 0 3
| Il 1911TV13 | Business Analytics PE 2 0] 2 3
v 1911TV14 | Cognitive Science PE 2 0] 2 3
ARTIFICIAL Vv 1911TV15 | Computer Vision PE 2 10| 2 3
INTELLIGENCE | v| | 191ITV16 | Ethicsand Al PE 2 0] 2 3
VIl | 1911TV17 | Knowledge Engineering PE 2 10| 2 3
VIII | 1911TV18 | Soft Computing PE 2 0| 2 3
TOTAL 17| 0| 14 24
| 1911TV21 | Cloud Services Management PE 2 10| 2 3
I 191ITV22 | DataWarehousing PE 2 0] 2 3
Il | 191TV23 | Principles of Cloud Computing PE 2 |0 2 3
I IV | 101ITV24 | Security and Privacy in Cloud PE 2 0] 2 3
CLOUD Vv 1911TV25 | Software Defined Networks PE 2 10| 2 3
COMPUTING VI 1911TV26 | Storage Technologies PE 310| 0 3
VII | 191ITV27 | Stream Processing PE 2 10| 2 3
VIII | 1911TV28 | Virtualization PE 2 0] 2 3
TOTAL 17| 0| 14 24
Cryptocurrency and Blockchain PE
I 1911TV31 | Technologies 2 |0 2 3
I 191ITV32 | Cryptography and Cyber Security PE 310] 0 3
" I 1911TV33 | Digital and MobileForensics PE 2 10| 2 3
IV | 191ITV34 | Ethical Hacking PE 2 |0 2 3
CYBER \% 1911TV35 | Modern Cryptography PE 2 10| 2 3
SECURITY VI | 191ITV36 | Network Security PE 2 o] 2 3
VII | 191ITV37 | Security and Privacy in Cloud PE 2 10| 2 3
VIl | 1911TV38 | Social Network Security PE 2 10| 2 3
TOTAL 17 | 0| 14 24
Augmented Reality / Virtual PE
| 1911TV41 | Redlity 2 10| 2 3
1 1911TV42 | Digital marketing PE 2 0] 2 3
Il 1911TV43 | Game Development PE 2 0] 2 3
IV IV | 191ITV44 | Multimedia and Animation PE 2 0| 2 3
Multimedia Data Compression and
CREATIVE |\ | 1911Tv45 | Storage PE 20| 2 3
MEDIA X
VI 1911TV46 | Ul and UX Design PE 2 | 0] 2 3
VIl 1911TV47 | Video Creation and Editing PE 2 0] 2 3
VIII | 1911TV48 | Visual Effects PE 2 10| 2 3
TOTAL 16 | O | 16 24
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Verticals ngéze Name of the Course Category | L | T | P | Credits
I 1911TV51 | Physicsto Quantum Computing PE 310]0 3
I 1911TV52 | Quantum Circuits PE 3/10]0 3
Quqntum Computer Systems PE
" 1911TV53 | Design 3/0]0 3
v Quantum Computing PE
v 191ITV54 | Architectureand Algorithms 3100 3
QUANTUM V | 191ITV55 - | Quantum Information PE 3|00 3
COMPUTING VI 1911TV56 | Quantum Internet PE 3 0 0 3
VII 1911TV57 | Quantum machanics and atoms PE 310|0 3
VIII 1911TV58 | Quantum ML PE 3 0 0 3
TOTAL 241 0 0 24
[ 1911TV61 | Business Analytics PE 20| 2 3
1 1911TV62 | Computer Vision PE 2 0 2 3
[l 1911TV63 | Exploratory Data Analysis PE 2 0] 2 3
VI v 191ITV64 | Imageand Video Analytics PE 2|10 2 3
V 1911TV65 | Network Security PE 2 10| 2 3
DATA SCIENCE Neura_l Networks and Deep PE
VI 1911TV66 | Learning 2 10| 2 3
VII 1911TV67 | Recommender Systems PE 2 10| 2 3
VIl 1911TV68 | Text and Speech Analysis PE 2|10 2 3
TOTAL 16| 0 | 16 24
I 1911TV71 | Cognitive Science PE 2 10| 2 3
D_ata E_xplpraIion and PE
I 1911TV72 | Visualization 2 10| 2 3
" 1911TV73 | Game Theory PE 2|10 2 3
VII Machi ne Learning for Signal PE
v 1911TV74 | Processing 310]| 0 3
MACHINE \Y 1911TV75 | Machine Learning with Big data PE 3/0]0 3
LEARNING VI 191ITV76 | Machine Learning with Python PE 210 2 3
Neural Networks and Deep PE
VIl 191ITV77 | Learning 2 10| 2 3
VIl 191ITV78 | Text and Speech Analysis PE 2|10 2 3
TOTAL 18| 0 | 12 24
I 191ITV81 | Behavioral Economics PE 3100 3
I 1911TV82 | Customer Reation Management PE 310]0 3
Il 1911TV83 | Entrepreneurship Development PE 2 10| 2 3
v 1911TV84 | Financial Management PE 310]0 3
Vil \% 1911TV85 | Fundamentals of Management PE 310]0 3
MANAGEMENT Human Resource Management PE
VI 1911TV86 | for Entrepreneurs 310] 0 3
VIl 1911TV87 | IT Project Management PE 3/10]0 3
VI 1911TV88 | Supply Chain Management PE 310]|0 3
TOTAL 23| 0| 2 24
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Course

Verticals Code Name of the Cour se Category | L | T | P Credits
I 191ITV91 | Conversational Systems PE 3,00 3
I 1911TV92 | Digital Marketing PE 2 10| 2 3
" 1911TV93 | Enterprise Security PE 3100 3
X v 1911TV94 | Financial Analytics PE 3100 3
Marketing Research and Marketing PE
V 1911TV95 | Management 3/0]0 3
MARKETING Vi 191ITV96 | Recommender Systems PE 2 10| 2 3
VIl 1911TV97 | Risk Analytics PE 3100 3
VI 1911TV98 | Social Text and Media Analytics PE 3 10| 0 3
TOTAL 2 | 0| 4 24
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SEMESTER - |
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YEAR I SEMESTER L T P C
COURSE CODE/
COURSE TITLE 191IMA101/ ENGINEERING MATHEMATICS -1 2 2 0 3

COURSE OBJECTIVES

v To develop greater knowledge and understanding of mathematics and to attain the skills necessary for
success in the study of higher mathematics.

COURSE OUTCOMES

On completion of the course, students will beableto

co1 Analyze the characteristics equation of a linear system with Eigen values and vectors for practical
application.

COo2 Determinethe bending of family of curves using differential calculus which deals in various disciplines.

CO3 Apply partial derivatives in various engineering problems.

Co4 Identify and solvethereal time problems using Linear differential equations.

CO5 Identify and solvethereal time problems using higher order differential equations.

CO - PO MAPPING PSO’s
co | PO [PO [PO [ PO [PO5[ PO [PO [ PO [ PO [ POL [ POL | POL | PSO | PSO | PSO
1| 2| 3| a4 6 | 7 |8 |9 | o | 1| 2|1 2/|3

CO| 3 3 2 2 2 - - - - - - 1 - - -
1

CZO 3| 3| 2| 2| 2| - |- |- - . 1 : . .

Pls s 22 1| -] -] -] -] - 1 |- . .

Pl s s 2]2| 1| -|-]- . 1 |- . .

Ol 31 3| 22| 1] -|-/]- . 1 |- . .
5

col 3| 3| 2| 2| 12| -] -1]-1]-/] - -1
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YEAR I SEMESTER L T P C
COURSE CODE/
COURSE TITLE 191PH101/ENGINEERING PHYSICS 3 0 0 3

COURSE OBJECTIVES

v The course aims to equip engineering undergraduates with principles of Physics in a broader sense with a
view to lay foundation for thevarious engineering courses.

COURSE OUTCOMES

On completion of the course, students will beableto

CcOo1 Demonstrate the proficiency on the properties of matter and its applications.

CO? Describe the working principles of Laser and its developments in industrial and medical
applications.

co3 Explain the propagation of waves in optical fibers and their applications.

CO4 | Applythetheory of wave nature of particles in various microscopic applications.

CO5 | Analyzethestructure of materials and its crystal growth techniques.

CO — PO MAPPING PSO’s

oo | PO [PO [PO [PO [ PO5[ PO [ PO [ PO [ PO [ POL | POL | POL | PSO | PSO | PSO

1 | 2| 3| a 6 | 7| 8] 9| o 1 2 1 2 3
010 3 3 2 2 - 2 2 2 2 - - 2 1 - -
020 3] 3| 2] 2 ; 2 | 2| 2] 2 ; ; 2 1 ; ;
C30 3] 3| 2| 2 ; 2| 2] 2| 2 ; ; 2 1 ; ;
C40 3] 3| 2| 2 ; 2| 2] 2| 2 ; ; 2 1 ; ;
CSO 3] 3| 2] 2 ; 2 | 2| 2] 2 ; ; 2 1 ; ;
ol 31 3] 2] 2 ; 2| 2] 2| 2 - ; 2 .
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YEAR I SEMESTER L T P C
COURSE CODE/
COURSE TITLE 191CH101/ ENGINEERING CHEMISTRY 3 0 0 3

COURSE OBJECTIVES

v' To acquaint the students with the development of microscopic chemistry in terms of atomic,
molecular and intermolecular forces and acquires the knowledge of water treatment. The students

will be able to analyze the properties and applications of polymer and advanced materials.

COURSE OUTCOMES

On completion of the course, students will beableto

Cco1 Analyze microscopic chemistry interms of atomic, molecular orbital and Intermolecular Forces.

CO2 Investigatethe water treatment and softening methods.

CO03 | Appraisethetypes and mechanism of eectro chemical reaction in batteries and fud cells.

Cco4 Explainthebasic principle, types and mechanism of polymerization process and techniques.

CO5 | Assesstheadvanced materials properties, characterization and application of energy storage.

CO -PO MAPPING PSO’s
co PO | PO | PO | PO | PO| PO | PO7|PO8 | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 9 0 1 2 1 2 3
Pl s 2]2|-|- N S| - : : 1] - -
020 3 3| 2| 2] -] - . i . i i 1 i i
OV 3| 3| 2] 2|-] - . i . i i 1 i i
3
CcO
4 3 3 2 2 - - - - - - - - 1
OV 3| 3| 2] 2|-] - ; i - : : 1 i i
5
1 - -
co 3 3 2 2 - - - - - - - -
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YEAR I SEMESTER I T P C
COURSE CODE/ 191HS101/ ENGLISH FOR ENGINEERING 0 0 3
COURSETITLE STUDENTS

COURSE OBJECTIVES

v" Equip students with the English language skills required for the successful undertaking of academic

studies.

AN

Improve general and academic listening skills.
Provide guidance and practice in basic geranial and classroom conversation and to engage in specific
academic speaking activities.

v' Strengthen thereading and writing skills of students of engineering.

COURSE OUTCOMES

On completion of the course, students will beableto

co1 Infer meanings of unfamiliar words from context.

co2 Enableto achieve linguistic competence and be ableto use grammar asatool or resourceinthe
Comprehension and creation of oral and written discourse efficiently according to the situation.

co3 Write cohesively, coherently and flawlessly with a wide range of vocabulary and organizing their ideas
Logically onatopic.

co4 Activate and reinforce the habit of reading and writing effectively intheir discipline.

CO5 | Collaboratewith multicultural environment.

CO —PO MAPPING PSO’s
oo | PO [ PO [ PO PO[ PO [PO7 | PO8 | PO | POL | POL | POL | PSO | PSO | PSO
1] 2|3 5 | 6 o | o | 1|2 |1 ]| 2|3
S I R 3| - -2 2] o 2| Lo -
1
co
20 - - - 3| - | - -2 2] -] 2|1] - i
co
20 - - |- 3| - | - - |2 2] -] 2|1
co
2 3| - | - -2 2] -] 2|1] - i
co
< 3| - | - -2 2] -] 2|1] - i
1 - -
ol - -] - 3| - | - | - | 2] 2] -] 2
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YEAR I SEMESTER T P C
COURSE CODE/
COURSE TITLE 191RA111/BASIC ENGINEERING SCIENCE 0 0 3
COURSE OBJECTIVES
v" Togain knowledgeinfundamental concepts of Electrical and Electronics Engineering
v Togain knowledgein fundamental concepts Civil and Mechanical Engineering
v Tounderstand thearchitecturelevel concepts of Computer Science Engineering
COURSE OUTCOMES
On completion of the course, students will beableto
COo1 Describethebasic Electrical Circuits.
COo2 Explain thebasics of Electronic Circuits.
Cco3 Demonstrate thebasic structureof Computer Architecture.
CO4 | Anayzethebasicsof Civil Engineering.
CO5 Definethebasics of Mechanical Engineering.
CO - PO MAPPING PSO’s
COPOPOPOPOPOPOPO7 PO8 | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 0 1 2 1 2 3
Pl s 22| -]2]2]- i 2 | Y |- -
Pl 3|2 2|-]2]|2]|- i 2 | |- i
Pls| 3|22 -2 2/ - i 2 | |- i
Pl 3| 22| -]2]|2]|"- i 2 | |- i
Pz 3|2 2|-|2| 2] - i 2 | |- i
1 - -
co 3 3 2 2 - 2 2 - - - 2

B. Tech - Artificial Intelligence and Data Science

Page 19




VEL TECH Multi Tech Dr.Rangarajan Dr.Sakunthala Engineering College (Autonomous), Avadi, Chennai

YEAR I SEMESTER I L T P C
COURSE CODE/ 191CS111/ INTRODUCTION TO PROGRAMMING 3 0 0 3
COURSETITLE INC
COURSE OBJECTIVES
v Learnthe organization of a digital computer.
v Beexposed to thenumber systems.
v Learntothink logically and write pseudo code or draw flow charts for problems.
v" Beexposed to the syntax of C.
v Befamiliar with programmingin C.
v' Learntousearrays, strings, functions, pointers, structures and unionsin C.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | Describethebasic concepts of C programming for problem-solving.
CO2 | Writesimple applications using basic programming constructs.
CO03 | Develop applications using arrays and strings to solve different problems.
CO4 | Apply the concepts of function modules and memory allocation using Pointers.
CO5 | Implement the concept of structures for devel oping applications.
CO -PO MAPPING PSO’s
COPOPOPOPOPOPOPO7 PO8 | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 9 0 1 2 1 2 3
010 2 2 1 ] ] ) ) ) _ _ 1 2 1 2 -
R R N R i -] - 1] 2 | 1] 1] 1
C?? > 2| 1| - | -] -] - - N 1| 2 1| 2 i
D22 1| -] i -] - 1] 2 | 1] 1] 1
22| 1| -] -] - i o | o2 |- 2 | -
1 1 1 2 1
co 2 2 - - - - - - - 2
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YEAR I SEMESTER L T P C
COURSE CODE/
COURSE TITLE 191PH10A / PHYSICSLABORATORY 0 0 2 1

COURSE OBJECTIVES

v' Students will be able to demonstrate an understanding of the scientific method, so that they may use
thetraining beneficial intheir higher pursuits.

COURSE OUTCOMES

On completion of the course, students will be able to

1 Apply the principles of properties of matter in determining the various elastic properties

2 Determine Young’s modulus by non-uniform bending method.

3 Applying Photo e ectric effect to determine Planks Constant.

4 Determination of wavelength of mercury spectrum — spectrometer grating.

5 Attain thepractical knowledgeto apply principles of optics for various engineering applications

CO - PO MAPPING PSO’s
co| PO [PO [ PO [PO [ PO[ PO [PO7 | POB | PO | POL | POL | POL | PSO | PSO | PSO
2 | 3| 4|5 |6 o |l o | 1] 2 |1/ 2|3
Ll 2] 22| - - o -] 1| 1 . .
Pl s 22| 2|-] - ; - - 1| 1| - i
C?? 3| 2| 2] 2| -] - - T 1] 1 i i
Cf 3| 2| 2| 2| -] - - - -] - 1| 1 i i
OV 3| 2] 2] 2] -] - - T 1] 1 i i
5
1 - -
co|l 3| 3| 2] 2|-| 2] 2 2 | 2| - : 2
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YEAR I SEMESTER L T P C
COURSE CODE/
COURSE TITLE 191CH10A /CHEMISTRY LABORATORY 0 0 2 1

COURSE OBJECTIVES

v To atain the analytical knowledge of students by conducting various experiments.

v To furnish the conceptual understanding of the basic principles involved in chemical analysis.

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Acquireknowledge on quantitative chemical analysis by instrumentation and volumetric method.

CO2 | Analysethewater samplefor hardness, chloride, sodium/potassium content, dissolved oxygen etc.

CO3 | Solveanalytical problemsin spectrometer and flame photometer for the identification and quantification.

CO4 | Estimate Copper inoreand Nicke in Stedl

CO5 | Analyserateof corrosion by weight loss method.

CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO| PO |PO7 | PO8 PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 0 1 2 1 2 3
clo 3| 2] 2| 1] -] - - - : . 1] 1 . .
020 3| 2] 2| 1] -] - - - i . 1] 1 . .
CBO 3 | 2| 2| 1] -| - - - i . 1| 1 i i
C40 3| 2| 2| 1] -] - - - i i 1] 1 i i
OV 3| 2| 2 1| -] - - - i i 1] 1 i i
5

co 3 2 2 1 - - - - - - 1 1 - -
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YEAR I SEMESTER L T P C

COURSE CODE/

COURSE TITLE 191CS11A / PROGRAMMING IN CLABORATORY 0 0 2 1

COURSE OBJECTIVES

v" Todevelop programs in C using basic constructs.

v' Todevdop applications in C using strings, pointers, functions, structures.
v" Todevelop applications in C using file processing.

COURSE OUTCOMES

On completion of the course, students will beableto

CO1 | writeC programs for simple applications making use of basic constructs, arrays and strings.
CO2 | pevelop C programs involving functions, recursion, pointers, and structures.
CO3 | Design applications using sequential and random-access file processing.
CO -PO MAPPING PSO’s
co PO | PO PO | PO PO| PO [ PO7 | PO8 | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 9 0 1 2 1 2 3
010 3| 2] 2| 2| 2| - - 1 - - - 2 1 1 1
CZO 3| 2| 2| 2]2|-] - 1| - | - 2] 1] 1] o1
Pl s 2| 2]2|2] -] - 1| - | - 21 1]
1 1 1
CcoO 3 2 2 2 2 - - 1 - - - 2
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YEAR I SEMESTER [ T P C
COURSE CODE/ 191IMA202/ CALCULUS AND DIFFERENTIAL 5 0 3
COURSETITLE EQUATION
COURSE
OBJECTIVES
v' To extend student’s logical and mathematical maturity and ability to deal with abstraction.
v Theability to apply the basic concepts of differential calculus and their applicationsin the field of
Information Technology.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | Usealgebraic manipulation and theorem, properties, limits and continuity inaninterval.
CO2 | Apply derivativeprinciples and rules to different kinds of problem.
CO03 | Anayzethedifferent types of differentiation and moving forward for advanced differentiation.
CO04 | Anayzethederivativefunctions for different applications.
CO5 | Evaluatethefunctions using differentiation.
CO - PO MAPPING PSO’s
COPO PO | PO | PO | PO| PO |PO7 | PO8 | PO | PO1 | POl | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 9 0 1 2 1 2 3
CoO| 3 3 2 2 1 - 1 - - - - 1 1 - -
1
CoO| 3 3 2 2 1 - 1 - - - - 1 1 - -
2
CoO| 3 3 2 2 1 - 1 - - - - 1 1 - -
3
Co| 3 3 2 2 1 - 1 - - - - 1 1 - -
4
CO| 3 3 2 2 1 - 1 - - - - 1 1 - -
5
1 - -
co 3 8 2 2 1 - 1 - - - - 1
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YEAR I SEMESTER [ L T P C
COURSE CODE/
COURSE TITLE 191EC212/DIGITAL SYSTEM DESIGN 3 0 0 3
COURSE OBJECTIVES
v' Topresent the Digital fundamentals, Boolean algebra and its applications in digital systems.
v Tofamiliarize with the design of various combinational digital circuits using logic gates.
v' Tointroducetheanalysis and design procedures for synchronous and asynchronous sequential circuits.
v Toexplainthe various semiconductor memories and related technol ogy.
COURSE OUTCOMES
On compl etion of the course, students will beableto
co1 Apply the theorems and postulates of Boolean algebra, the techniques of Karnaugh Maps and Quine -
McCluskey tabulation techniques for simplification of logic functions.
Design combinational logic circuits for various applications and implement them using logic gates or
CO2 | other devices like multiplexers, decoders and simulate them using Hardware Description
Language(HDL).
Design synchronous sequential logic circuits like counters and shift registers and implement them
CO3| ysingdifferent flip flops.
C04 | Analyzethe given Asynchronous sequential logic circuit to determineits function.
cos5 Review the various memory and programmabl e logic devices.
CO - PO MAPPING PSO’s
COPOPOPO PO| PO | PO | PO8 | PO | POl | POl | PO1 | PSO | PSO | PSO
1 2 3 5 6 7 9 0 1 2 1 2 3
CoO| 3 2 2 3 2 1
1
CO| 3 2 2 3 1 1
2
CO| 3 2 2 3 2 1
3
CO| 3 2 2 3 1 1
4
CO| 3 2 2 3 2 1
5
8 2 2 - 3 2 1
CO
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YEAR I SEMESTER I P C
COURSE CODE / 191HS201/ ENVIRONMENTAL SCIENCE AND 0 3
COURSETITLE ENGINEERING
COURSE OBJECTIVES
v This course provides the basic knowledge of structure and function of ecosystem
and better understanding of natural resources, biodiversity and their conservation practices.
v" It describes the need to lead more sustainable lifestyles, to use resources more equitably.
v" It helpsto create aconcern for our environment that will trigger pro-environmental action,
including activities, we can do in our daily life to protect it.
v Furthermore, it dealsthe social issues and ethicsto develop quality engineer in our country.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | Interpret the concept of ecosystem, biodiversity and its conservation.
CO2 | Demonstrate the environmental impacts of energy development.
CO3 | Categorizethe various environmental pollutions and select suitable preventive measures.
cou Perceive the environmental effects of human population and the implementation of welfare
programs.
CO5 | Recall the environmental ethics and legal provisions.
CO -PO MAPPING PSO’s
COPOPOPOPOPOPO PO | PO8 | PO | POl1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 7 9 0 1 2 1 2 3
CO| 3 3 2 2 - 2 3 3 2 1 2 2
1
CO| 3 3 2 2 2 3 2 T 2 2
2
CO| 3 3 2 2 2 3 2 1 2 2
3
CO| 3 3 2 2 2 3 2 1 2 2
4
CO| 3 3 2 2 2 3 3 2 1 2 2
5
1
co| 3 3 2 2 2 3 3 2 2 2
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YEAR | SEMESTER I T P C
COURSE CODE/ [191CS221/PROBLEM SOLVING ANDPYTHON 0 0 3
COURSETITLE |PROGRAMMING
COURSE OBJECTIVES
v Toknow thebasics of algorithmic problem solving.
v Toread and write simple Python programs.
v Todevelop Python programs with conditionals and loops.
v To define Python functions and call them.
v TousePython data structures — lists, tuples, dictionaries.
v" Todoinput /output with files in Python.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | Describethealgorithmic solutions for simple computational problems.
CO2 | |dentify the various data, expressions and statements in python programming.
CO3 | ysecontrol flow and functions for solving problems.
CO4 | Distinguish list, tuples and dictionaries in python programming.
CO5 | Develop simpleprograms using files, modules and packages in python.
CO -PO MAPPING PSO’s
co PO | PO | PO | PO | PO5| PO | PO | PO | PO | PO1 | POl | PO1 | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 1 2 3
Co| 3 3 1 - - - - - - - - 3 3 1
1
e I B A R R e R e R B I i 3 | 2 | 1
C?? T A2 N T U [ N (R IR A : 3 | 1| 1
S - - U A A H I I . 3 | 2 | 1
CSO 32| 2| 2| - - -] 1] -l - . 3 | 2 | 1
CcO 3 2 1 1 - - - 1 - - - 3 2 1
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YEAR I SEMESTER [ T P C
COURSE CODE/
COURSE TITLE 191IME211/ENGINEERING GRAPHICS 2 0 3

COURSE OBJECTIVES

v" Todevelop in students, graphic skills for communication of concepts, ideas and design of Engineering

products.

v' Toexposethemto existing national standards related to technical drawings.

COURSE OUTCOMES

On completion of the course, students will beableto

CO1 | Draw engineering curves and apply the concepts of free hand sketching.

CO2 | Draw orthographic views of points, lines and surfaces.

CO3 | Draw visualizations of simple solid objects as per orthographic projections.

CO4 | Draw sections and developments made in drawing.

COS5 | Draw pictorial drawings of simple objects.

CO — PO MAPPING PSO’s
oo | PO [ PO [ PO PO5] PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1| 2 | 3 6 | 7 | 8 0 1 2 1 2 3
010 3 3 3 2 1 - - 1 1 1 2 - 1
020 3| 3| 3 2 1| - ; 1 1 1 2 ] 1
C?? 3| 3| 3 2 1| - ; 1 1 1 2 ] 1
Cf 3| 3| 3 2 1| - ; 1 1 1 2 ] 1
CSO 3| 3| 3 2 1| - ; 1 1 1 2 ; 1
1
co| 3| 3| 3 2 1| - - 1 1 1 2 ;

B. Tech - Artificial Intelligence and Data Science

Page 29




VEL TECH Multi Tech Dr.Rangarajan Dr.Sakunthala Engineering College (Autonomous), Avadi, Chennai

YEAR I SEMESTER [ T P C
COURSE CODE/
COURSE TITLE 191A1221 / FOUNDATIONS OF DATA SCIENCE 0 0 3
COURSE OBJECTIVES
v Toknow thebasic difference between data and information.
v" Tolearn thebasics of Data Science.
v Tounderstand the various Methodol ogies available in Data Science.
v Tobefamiliarized with the Open-Source Tools.
v Toknow the Applications in Data Science.
COURSE OUTCOMES
On completion of the course, students will beableto
col Analyzethe basic difference between data and information.
CO2 . . . :
Explain the basics of Data science and diagnose thetools and technol ogy.
CcOo3 . . .
Apply the data science methodol ogies in solving complex problems.
co4 Use the Open-source tools and interpret it.
CO5 Analyzethe various tools of data science.
CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5| PO | PO | PO | PO | POl | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
CO| 3 3 1 1 1 3 3 1
1
CZO 3 2 1 1 1 1 3 2 1
C?f) 3 | 2 | 1 1| 1 1 3 2 1
et N A N U S O L3 2|1
v I T I T A O 1|3 |2
3 2 1
co 3 2 1 1 1 1 - - - - - 1
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YEAR | SEMESTER I L T P C
COURSE CODE / 191CS22A / PROBLEM SOLVING AND PYTHON 0 0 > 1
COURSETITLE PROGRAMMING LABORATORY
COURSE OBJECTIVES
v Write, test, and debug simple Python programs.
v Implement Python programs with conditionals and loops.
v Usefunctions for structuring Python programs.
v Represent compound data using Python lists, tuples, and dictionaries.
v Read and write data from/to files in Python.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | solveproblems using conditionals and loops in Python.
CO2 | pevelop Python programs by defining functions.
CO3 | Uselists, tuples and dictionaries for solving complex problems in python programming.
CO4 | Create python programs using files.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPO PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 6 7 8 0 1 2 1 2 3
010 3 2 1 1 - - - - - - 1 3 2 1
020 3 21| 2| - | -] -1 - i . 1| 3| 1] 1
CSO 32| 1| 2| - | - - - . . 1| 3| 2| 1
Cf 3 21| 2| - | -] -1 - i . 1| 3| 2| 1
CcO 3 2 1 1 - - - - - - 1 3 2 1
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YEAR I SEMESTER [ L T P C
COURSE CODE/ 191IME21A / ENGINEERING PRACTICES 0 0 4 2
COURSETITLE LABORATORY

COURSE OBJECTIVES

v' To provide exposure to the students with hands on experience on various basic
engineering practices in Civil, Mechanical, Electrical and Electronics Engineering.

COURSE OUTCOMES

On compl etion of the course, students will beableto

co1 Use mechanical and civil engineering equipments to join the structures and perform basic
machining operations and fabricate models in sheet meta

Cco2 Use electrical and electronics engineering equipmentsto test the respective electrical and
electronic parameters

CO -PO MAPPING PSO’s
co PO | PO | PO | PO | PO5| PO | PO | PO | PO | PO1 | PO1 | POl | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
CcO 3 3 3 2 2 2 - - - 1 1 1 1 - -
1
CcO 3 3 3 2 2 2 1 1 1 1
2
1
CcoO 3 g g 2 2 2 - - - 1 1 1 - -

B. Tech - Artificial Intelligence and Data Science Page 32




VEL TECH Multi Tech Dr.Rangarajan Dr.Sakunthala Engineering College (Autonomous), Avadi, Chennai

SEMESTER - |11

B. Tech - Artificial Intelligence and Data Science Page 33



VEL TECH Multi Tech Dr.Rangarajan Dr.Sakunthala Engineering College (Autonomous), Avadi, Chennai

YEAR I SEMESTER [l L T P C

COURSE CODE/

COURSE TITLE 191MA303/PROBABILITY AND STATISTICS 2 2 0 3

COURSE OBJECTIVES

v"Introduced to the notion of sampling distributions and have acquired knowledge of statistical
techniques useful in making rational decisionin management problems.

v Exposed to statistical methods designed to contributeto the process of making scientific
judgments in theface of uncertainty and variation.

COURSE OUTCOMES
On completion of the course, students will beableto

CO1 | Demonstrate and apply thebasic probability axioms and concepts in their corearess.

CO2 | Analyzetheconcepts of probability distributions in an appropriate place of scienceand Engineering.

CO3 | Calculatethereationship of two dimensional random variables using correlation techniques and to study
the properties of two dimensional random variables.

CO4 | Apply theconcept of testing of hypothesis for small and largesamples in real lifeproblems.

CO5 | Identify theclassification of design of experiment intheir respective fields.

CO — PO MAPPING PSO’s
oo | PO [PO [PO [PO [ PO5[ PO [ PO [ PO [ PO [ POL | POL | POL | PSO | PSO | PSO
1| 2| 3| a 6 | 7| 8] 9| o 1 2 1 2 3
clo 3] 3| 2| 2 1 ; ; ; ; ; ; 1 2 2 1
020 3| 3| 2| 2 1 ; ; ; ; ; ; 1 2 2 1
C30 3] 3| 2| 2 1 ; ; ; ; ; ; 1 2 2 1
Cf 3| 3| 2| 2 1 ; ; ; ; ; ; 1 2 2 1
CSO 3| 3| 2| 2 1 ; ; ; ] ] ] 1 2 2 1
| L ] ] 2 2 1
ol 313 2|2]1 1
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YEAR I SEMESTER [l L T P C

COURSE CODE/

COURSE TITLE 191A1321/ DATA STRUCTURES 3 0 0 3

COURSE OBJECTIVES

Define the basic concepts of ADTs used in python.

Design thelinear data structures — lists, stacks, and queues using python.
Analyzethe various sorting, searching and hashing algorithms.
Construct the tree and graph structures using python.

AN NN

COURSE OUTCOMES

On completion of the course, students will beableto

COo1 Demonstrate the concepts of ADT and explainthelist data structures and its applications.

Cc02 Analyze, design linear data structures - Stacks & queues using array and pointer implementations.

Cco3 Evaluate sorting, searching and hashing algorithms.

Cco4 Design and devel op tree data structures and itstraversal algorithms.

CO5 Develop various nonlinear data structures.

CO — PO MAPPING PSO’s

oo | PO [PO [PO [PO [PO5[ PO [PO [ PO [ PO [ POL [ POL | POL | PSO | PSO | PSO
11 2| 3| 4 6 | 7| 8| 9| o 1 2 1 2 3

clo 3 3| 3] 2 2 | 2 ; A ; ; 1] 1 2

020 3 3| 3| 2 2 | 2 ; A ] ] 1] 1 2 ;

C30 3 3| 3] 2 2 |1 ; A ; ; 1] 1 1 1

C40 3 3| 3| 2| 2|2 ; I ] ] 1] 1 2 1

CSO 3 3 3| 2| 2 |1 ; 1 ] ] 1 1 ; 1

1 - 1
o | 3 3| 3| 2| 2|2 ] N ; ] 1
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YEAR I SEMESTER 1 L T P C
COURSE CODE/
COURSE TITLE 191CS322/ COMPUTER ARCHITECTURE 3 0 0 3

COURSE OBJECTIVES

To conceptualizethebasic structure and operations of a computer.

Tostudy the basic working principles of arithmetic and logic unit and implement fixed-point
and floating point arithmetic algorithms.

Tolearnthebasics of pipdined execution.

To understand parallelism and multi-core processors.

To describethe concepts of memory hierarchies, cache memories and virtual memories.

AN

AN

COURSE OUTCOMES

On completion of the course, students will beableto

cO1 | Definethebasics concepts of fundamental component, architecture, register organization and performance
metrics of a computer.

co2 | lllustratethe efficient algorithm for binary arithmetic operations.

CO3 | Congtruct an efficient data path for an instruction format for a given architecture.

CO4 | Categorize various parallel processors.

CO5 | Analyzethe memory, 1/0 devices and cachestructuresfor processor.

CO — PO MAPPING PSO’s

co| PO [PO[PO PO [POS[ PO [PO [ PO [ PO [POL [ POL [ POL | PSO | PSO | PSO

1| 2| 3| 4 6 | 7 | 8| 9| 0o 1 2 1 2 3
Clo 3 3 2 | 2 1 1] 1 1 1 1 ) ) 1 1 1
CZO 3 3 2 2 1 1 1 1 1 1 ) ) 1 1 1
C?? 3 3 2 2 1 1 1 1 1 1 1 1 1
Cf 3 3 2 2 1 1 1 1 1 1 1 1 1
CSO 3 | 3| 2| 2 1 1] 1 1 1 1 1 1 1 1 1
col 3| 3| 2| 2 1 11| 1] 1 1 1 1 1 1 1
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YEAR I SEMESTER [l L T P C
COURSE CODE/
COURSE TITLE 191CS323/ OBJECT ORIENTED PROGRAMMING 3 0 0 3
COURSE OBJECTIVES
v Tounderstand Object Oriented Programming concepts and basic characteristics of Java.
v" Toknow theprinciples of packages, inheritance and interfaces.
v' Todefine exceptions and use I/O streams.
v' Todeveop ajavaapplication with threads and generics classes.
v" Todesign and build ssmple Graphical User Interfaces.
COURSE OUTCOMES
On completion of the course, students will beableto
Cco1 Acquireknowledgein OOPS concept and definethe structure of Java programs.
Cc02 I dentify the concept of inheritance, interfaces and illustratethe Java Programs.
Cco3 Devedop Java applications using Exceptions and 1/0 streams
CcCo4 Analyzeand evaluate the concept of threads and generic classes to develop Java applications
CcO05 Createinteractive Java programs using AWT and Swings
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
clo 3| 2| 2 | 1 : oo |- i S 1 : :
020 3| 2|2 | 1 : T i i -1 1 : :
CO
3 3 2 2 1 - - - 1 - - - 1 1 - -
CO
4 3 2 2 1 - - 1 1 - - - 1 1 - -
e I N T 2 O O I T R Sl | .
CO| 3| 2| 2 1 1 -1 |1 - - . 1 1 : :
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YEAR I SEMESTER [l T P C
COURSE CODE /
COURSE TITLE 191CS324 / SOFTWARE ENGINEERING 0 0 3
COURSE OBJECTIVES
v Learnthe phases in a software project.
v Analyze fundamental concepts of requirements engineering and Analysis Modeling.
v’ Study the various software design methodologies.
v Explorevarious testing and maintenance measures.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | Remember the key activities in managing a software project.
CO2 | |dentify different process models and the approach adopted in gathering requirements.
CO3 | Apply systematic procedure for software design and deployment.
CO4 | Analyze, compare and contrast the various testing and maintenance.
CO5 | Evaluate the Management project schedule, estimate project cost and effort required.
CO -PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 0 1 2 1 2 3
CO
1 3 - - - - - - - 1 1
P32 1|1 - - -] S I T T |
Pl sz 2| ||| - 2 | 1| 1] 1] 1|1
Pl 2|11 1| |11 2 | 2| 2| 1] 1|1
Pl s 2211|211 1| 2 2] 1] 1|1
co| 3 2 1 1 1 1 1 1 1 1 1 1 1 1
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YEAR I SEMESTER [l L T P C

COURSE CODE/ 191A1322/ INTRODUCTION TO ARTIFICIAL

COURSETITLE INTELLIGENCE 3 0 0 3

COURSE
OBJECTIVES

Definethevarious characteristics of Intelligent agents.
Comparethedifferent search strategiesin Al.

Apply knowledge in solving Al problems.
Describeabout expert system.

Usethevarious applications of Al.

AN N N NN

COURSE OUTCOMES

On completion of the course, students will beableto

CO1 | CompareAl with human intelligence and traditional information processing

CO2 | Useappropriate solving approaches on different Al problems

CO3 Apply basic principles of Al in solutions that require problem solving, inference, perception, knowledge

Representation and learning.
CO04 | Analyze proficiency developing applications inan ‘Al language, expert systemshell.
CO5 | Design software agents for communication and component involvedininteligent systems
CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5 PO | PO | PO | PO | PO1 | POl | POl | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3

clo 3 |3 |1 |1 | - |- |- |- |- |- . 1 3 | 3 | 2
Pl |2 2 |- -] . 1 3 | 3 | 2
C3O 3 2 2 2 1 - - - - - - 1 3 3 3
Pl 2 |2 |2 |1 |- |- |- . 1 3 | 3 | 3
CSO 3 |2 |2 |2 |1 |1 |- |- |- |- . 1 3 | 3 | 3
COo| 3 2 2 2 1 1 - - - - - 1 3 3 3
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YEAR I SEMESTER [l L T P C

COURSE CODE/
COURSETITLE

191AI132A / DATA STRUCTURES LABORATORY 0 0 2 1

COURSE OBJECTIVES

AN NI NN

Implement ADTs in Python.

Designand implement linear data structures — lists, stacks, and queues.
Implement sorting, searching and hashing algorithms.

Solve problems using tree and graph structures.

COURSE OUTCOMES
On completion of the course, students will beableto
co1 Demonstrate the concepts of ADT and explainthelist data structures and its applications.
co?2 Analyze, design linear data structures - Stacks & queues using array and pointer implementations.
co3 Evaluate sorting, searching and hashing algorithms.
co4 Design and develop tree data structures and its traversal algorithms.
cos5 Develop various nonlinear data structures.
CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5 PO | PO | PO | PO | PO1 | POl | POl | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
clo 3 [ 3| 3| 2] 3|1 1| 1| 1] 2] 3 301 |1 |1
020 3 [ 3| 3| 2] 3|1 1| 1| 1] 2] 3 301 |1 |1
Pls | 3| 3|2 3|1 1] 1|1] 2|3 31 |1 |1
C40 3 | 3| 3| 2] 3|1 | 1| 1] 1] 2] 3 3l1 |1 |1
CSO 3 [ 3| 3| 2] 3|1 | 1| 1| 1] 2] 3 301 |1 |1
co 3 3 3 2 3 1 1 1 1 2 3 3|1 1 1
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YEAR I SEMESTER [l L T P C

COURSE CODE/ 191CS32B/ OBJECT ORIENTED PROGRAMMING 0 0 > 1
COURSETITLE LABORATORY

COURSE OBJECTIVES

Develop applications using Object Oriented Programming Concepts

Develop and implement Java programs principles of packages, inheritance and interfaces.

Develop and implement Java programs for simple applications that make use of classes, packages and
interfaces.

Develop and implement Java programs with array list, exception handling and multithreading.

Design applications using file processing, generic programming and event handling.

AN

AN

COURSE OUTCOMES
On completion of the course, students will beableto
co1 Describe the procedural and object oriented paradigm with concepts of streams, classes,
functions, data and objects.
co2 Analyze the concept of function overloading, operator overloading, virtual functions and
polymorphism.
co3 Implement Java programs for smple applications that make use of classes, packages and
interfaces.
Develop and implement Java programs with array list, exception handling and
CO4 - .
multithreading.
CO5 Design applications using file processing, generic programming and event handling.
CO -PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
clo 3| 3| 3|23 | 1|11 1|2]|3]3]:1 -1
Pl s |33 |23 |1 1|1|1]|2]3]3]1 i 1
Pl |33 23| 1|11 1]|2]3]|3]1 -1
Cls s 3|2 |3 |11 |1|1]|2]3]3]1 i 1
Pl 33|23 |11 |1]|1]2|3]3]:1 -1
CcO 3 3 3 2 3 1 1 1 1 2 3 3 1 1
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YEAR I SEMESTER [l T P C
%%%FEQSS.IEE?F(I)T[)LEE/ 191HS30A / ADVANCED READING AND WRITING 2 1
SKILLSLABORATORY

COURSE OBJECTIVES

Develop their communicative competence in English  with specific reference to

speaking and listening

Enhancetheir ability to communicate effectively in interviews.
Strengthen their prospects of success in competitive examinations.

COURSE OUTCOMES

On completion of the course, students will beableto

COo1 Demonstrate understanding of eements of writing such as brainstorming for generating topic
sentence, central ideas, supporting ideas, organization patterns, editing and drafting different types of
paragraphs and essays.

C02 Understand the strategies of skimming and scanning to read a text analytically and critically respond
toit.

Cco3 Apply critical thinking skills and infer atext logically in relation to various professional concerns.

CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 0 1 2 1 2 3
clo < T R S A EE I R 3| 2| 2| 1 -
020 3| - - - I - T - T T O S Y -
CO
3 3 - - - - - - - 3 3 2 2 1 - 1
CO| 3 - - - - - - - 3 3 2 2 1 - 1
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YEAR I SEMESTER IV L T P C
COURSE CODE/
COURSE TITLE 191MA403/ DISCRETE MATHEMATICS 2 2 0 3

COURSE OBJECTIVES

Extend student’s logical and mathematical maturity and ability to deal with abstraction.

Introduce most of the basic terminologies used in computer science courses and application of
ideas to solve practical problems.

Apply thebasic concepts of combinatorics and graph theory.

Familiarize the applications of algebraic structures.

Analyzethe concepts and significance of lattices and Boolean algebra.

On completion of the course, students will beableto

COURSE OUTCOMES

Uselogical notation to define and reason about fundamental mathematical concepts such as

co1l sets,relations, functions, and integers and apply it intheir fidds.
CO? Apply counting principles and estimate probabilities and also to analyze algorithms and programs
byrecurrencerelation.

C03 | Analyzethedifferent types of graphs and hence know about theapplication of graph theory intheir field.

CO04 | Analyze thealgebraic structures and their application

CO5 | Evaluate Boolean functions and simplify expression using the properties of Boolean algebra.

CO -PO MAPPING PSO’s
co PO | PO | PO | PO | PO5 PO | PO | PO | PO | PO1 | POl | POl | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3

Pl s |22 | |- |- -] - . 1| 3| 3| 2
o I T T - R N R P . 1| 3| 3| 2
C?? 3| 3| 22| 1| - | -|-11-1- . 1| 3| 3| 2
Pl s |22 1| |- |- -] - . 1| 3| 3| 2
Sl 3| 3|22 | -] -] -] -] - . 1| 3| 3| 2
Co| 3 8 2 2 1 - - - - - - 1 3 3 2
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YEAR I SEMESTER v L T P C
COURSE CODE/
COURSE TITLE 191Cs422/ DATABASE MANAGEMENT SYSTEMS 3 0 0 3
COURSE OBJECTIVES
v Learnthefundamentals of data models and torepresent a database systemusing ER diagrams.
v Study SQL and relational database design.
v" Analyzetheinterna storage structures using different file and indexing techniques which will help in
physical DB design.
v Apply the fundamental concepts of transaction processing- concurrency control techniques and
recovery procedures.
v Evaluatean introductory knowledge about the Storage and Query processing Techniques.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | Remember the modern and futuristic database applications based on size and complexity.
CO2 | Identify and Map ER mode to Relational model to perform database design effectively.
CO3 | Apply queries using normalization criteria and optimize queries.
CO04 | Analyze contrast various indexing strategies in different database systems.
CO5 | Evaluate how advanced databases differ fromtraditional databases.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
010 3 2 1 1 1 1 - 1 1 - - 1 ) 1 -
Pls 221 - 11| 1| 1] - . 2 | 2 | 1 i
Pl sz 2 1| 2|11 1] -] - 1| 2 |1 -
Pzl 222 2 11| ]| -] - . 2 | 1| 1 .
Pl 3|22 1221222 2]|1]1 -
1 1
co 3 2 2 2 2 1 1 1 1 2 2 2 -
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YEAR I SEMESTER v L T = C
COURSE CODE/
COURSE TITLE 191CS423/ OPERATING SYSTEMS 3 0 0 3

COURSE OBJECTIVES

To understand the basic concepts and functions of operating systems.
Understand the structure and functions of OS.
Learn about Processes, Threads and Scheduling algorithms.
Understand the principles of concurrency and Deadlocks.
Toanalyze various memory management schemes.
To understand 1/0O management and File systems.
To befamiliar with the basics of Linux system and Mobile OS likeiOS and Android.

AN NN NN NN

COURSE OUTCOMES
On completion of the course, students will beableto

CO1 | Describethe Basic Concents and functions of OS and Process.

Cco2 Compare various scheduling algorithms and Understand deadlock, prevention and avoidance algorithms.

CO3 | Distinguish the various memory management schemes.

CO4 | Analyzethefunctionality of filesystems.

CO5 | Review the administrative tasks on Linux Servers and to CompareiOS and Android Operating Systems.

CO - PO MAPPING PSO’s
co| PO [ PO | PO [PO [PO5|PO | PO | PO [ PO [ POl | PO1 | POL | PSO | PSO | PSO
2 3 4 6 7 8 9 0 1 2 1 2 3

Co| 3 3 3 1 1 - - - - - - 1

1
CZO 3 3 3 | 2 2 1 1
CO| 3 3 | 2 2 1 1

3
CcO

P 3 3 3 3 2 1 1
CSO 3 3 3 3 3 2 2 2 1 1 2 2 1
CO 3 3 3 2 2 2 2 2 1 1 2 1 1 i i
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YEAR I SEMESTER v L T =) C
COURSE CODE/
COURSE TITLE 191CHA424/ COMPUTER NETWORKS 3 0 0 3

COURSE OBJECTIVES

To understand the division of network functionalities into layers.

To befamiliar with the components required to build different types of networks.
To be exposed to the required functionality at each layer.

Tolearn theflow control and congestion control agorithms.

DN NI NN

COURSE OUTCOMES
On completion of the course, students will beableto

co1 Identify the basic layers and its functions in Computer networks and the working of various application
layer protocols.

CO2 | Comparethe performance of a network.

CO3 Discuss the basics of how data flows from one node to ancther.

CO4 | Analyzeand design routing algorithms.

CO5 Design protocols for various functions in the network.

CO — PO MAPPING PSO’s
oo | PO [PO [PO [PO [ PO5[ PO [ PO [ PO [ PO [ POL | POL | POL | PSO | PSO | PSO
1 | 2| 3| a 6 | 7| 8] 9| o 1 2 1 2 3
clo 3 2] 2| 1 1 1| - ; ; ; 1 1
020 3| 2] 2| 1 1 ; ; ; ; ; 1 1 1
CBO 3 2| 2] 1 1 1| - ; ; ; 1 1 1
C40 3 2| 2] 1 ; 1| - ; ; ; 1 1 1
CSO 3 2] 2| 1 ; 2 | 1| - | 1 ] 1 1 1
col 3| 2] 21 1| 1 1] 1] -] 1 ; 1 1 ! ; ;
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YEAR I SEMESTER v L T P C
COURSE CODE/ 3 0 0 5
COURSETITLE [191AI1421/ EMBEDDED SYSTEMS

COURSE OBJECTIVES

To learn thearchitecture and programming networks.

To become familiar with the embedded computing platform design and analysis.
To get thorough knowledge in interfacing concepts

To design an embedded systemand to develop programs

DN NI NN

COURSE OUTCOMES

On completion of the course, students will beableto

Define the concept of embedded system, microcontroller, different components of microcontrollerand

co1l their interactions.

CO2 | Get familiarized with programming environment to devel op embedded solutions.

CO03 | Program ARM microcontroller to perform various tasks.

Analyzethe key concepts of embedded systems such as /O, timers, interruptsand interaction with

Co4 peripheral devices.

CO5 | Usethecasestudies at different areas.

CO — PO MAPPING PSO’s
oo | PO [PO [PO [PO [ PO5[ PO [ PO [ PO | PO [ POL | POL | POL | PSO | PSO | PSO
4 6 | 7| 8| 9| o 1 2 1 2 3
clo 3| 3| 3| 3 ; - 1| - ; ; ; 3 3 1
020 3| 3| 3| 3 ; ; ; 1 ] ] ; ; 3 3 2
C?? 3| 3| 3| 3 ; ; ; 1| - ; ; ; 3 2 1
Cf 3| 3| 3| 3 ; ; ; 1| - ; ; ; 3 3 2
CSO 3| 3] 3| 3 ] T ] ] ] 3 3 2
co|l 3| 3| 3| 3 : - - 1| - ] ] ] 3 3 2
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YEAR I SEMESTER v T P C
COURSE CODE/
COURSE TITLE 191CB422 / SOFTWARE DESIGN AND MODELING 0 0 3
COURSE OBJECTIVES
v" Tolearn UML notation and symbols
v' Toanalyze and design systems and software solutions in the object-oriented approach
v" To Employ the UML notation to create effective and efficient system designs
v' Tolearn various types of testing
COURSE OUTCOMES
On completion of the course, students will beableto
co1 Definethe basics of UML.
C02 Express the software design concepts with UML diagram.
CO3 | Apply the software design concepts with dynamic UML diagrams.
CO4 | Categorize UML based software design into pattern based design using design patterns.
CO5 | Construct thevarious testing methodol ogies.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 0 1 2 1 2 3
clo 3| 2| 2 1| 1| -] - : : i 1
020 3| 2| 2| 1| 12| 21| 1| - i . . 1
Pzl 2|21 1| 1] 1|1 . . . 1
Clsl 2211|111 1| 1| 1 1
Pl 2|21 1| 1|11 1| 1| 1|1
CO 3 2 2 1 1 1 1 1 1 1 1 1 ' '
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YEAR I SEMESTER v L T P C

COURSE CODE/ 191CS42A /| DATABASE MANAGEMENT SYSTEMS
COURSETITLE LABORATORY

COURSE OBJECTIVES

Tolearn the data definitions and data manipulation commands.

To understand the uses of nested and join queries.

Toapply functions, procedures and procedural extensions of data bases.
Toexploretheuses of front end tool.

Toimplementation thetypical database applications.

ANANANAY

COURSE OUTCOMES

On completion of the course, students will beableto

CO1 | Remember typical data definitions and manipulation commands.

CO2 | |dentify the design applications to test Nested and Join Queries.

cO3 | Apply simpleapplications that useViews.

CO4 | Analyzeapplications that requirea Front-end Tool.

CO5 | Evaluate and analyze the use of Tables, Views, Functions and Procedures.

CO — PO MAPPING PSO’s
oo | PO [PO [PO [PO [ PO5[ PO [PO [ PO [ PO [ POL | POL | POL | PSO | PSO | PSO
1| 2| 3| a 6 | 7| 8] 9| o 1 2 1 2 3
clo 2| 2| 1 ; 1| - ; ; ; 1 3
3
020 3 2| 2] 1 ; 1| - ; ; ] 1 3 1
C?? 3| 2] 2] 2 ; 1| - ; ; ; 1 3 1
Cf 3| 2] 2] 2 2 2 | - ; ; ; 1 3 1
CSO 3 2] 2| 2| 2 2 | - ; ] ] 1 3 1
col 3| 221 21| 2] 1] - | - - - 1 3 ! ’ ’
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YEAR I SEMESTER v L T P C

COURSE CODE/
COURSE TITLE 191CS42B / OPERATING SYSTEMSLABORATORY 0 0 2 1

COURSE OBJECTIVES

e Tolearn Unix commands and shell programming.

e Toimplement various CPU Scheduling Algorithms.

e Toimplement Process Creation and Inter Process Communication.

e Toimplement Deadlock Avoidance and Deadlock Detection Algorithms.
e Toimplement Page Replacement Algorithms.

e Toimplement File Organization and File Allocation Strategies.

COURSE OUTCOMES

On compl etion of the course, students will beableto

CO1 | comparethe performance of various CPU Scheduling Algorithms.

CO2 | mplement Deadlock avoidance and Detection Algorithms.

CO3 | Demonstrate Semaphores.

CO4 | Create processes and implement I1PC.

CO5 | Analyzetheperformance of the various Page Replacement Algorithms and I mplement File Organization
and File Allocation Strategies

CO — PO MAPPING PSO’s
oo | PO [PO [PO [PO [ PO5[ PO [ PO [ PO [ PO [ POL | POL | POL | PSO | PSO | PSO
1| 2| 3| a 6 | 7| 8] 9| o 1 2 1 2 3
clo 3| 3| 3| 2| 2 2| 2 2] 21| 2 2 2 1 1 1
CZO 3] 3| 3| 2 2 2 | 2| 2] 2 2 2 2 1 1 1
C?? 30 3| 3| 2| 2 2| 21 2] 21| 2 2 2 1 1 1
Cf 3] 3| 3| 2 2 2 | 2| 2] 2 2 2 2 1 1 1
CSO 30 3| 3| 2| 2 2| 2 2] 21| 2 2 2 1 1 1
1 1 1
col 3| 3| 3| 2| 212|221 2] 2 2 2
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YEAR I SEMESTER v L T P
COURSE CODE/
COURSE TITLE 191CS42C/ NETWORKSLABORATORY 0 0 2

COURSE OBJECTIVES

Tolearn network commands.

Tolearn socket programming.

Toimplement and analyze various network protocols.

Tolearn and use simulation tools.

To use simulation tools to analyze the performance of various network protocols.

AN NN NN

COURSE OUTCOMES

On completion of the course, students will beableto

co1 I dentify various protocols using TCP and UDP.

Cc02 Comparethe performance of different transport layer protocols.

COo3 Use simulation tools to measure the performance of various network protocols.

CO4 I mplement various routing algorithms.
CO5 Interpret error correction codes.
CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5| PO | PO | PO | PO | PO1 | POl1 | PO1 | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3

Clo 3 3 3 2 2 1 1 - 1 1 1 1 1 1 1
CZO 3 3 3 3 2 2 2 - 1 1 1 1 1 1 1
C?? 3 3 3 3 3 2 1 - 1 1 1 1 1 1 1
Cf 3 3 3 3 3 2 2 - 1 1 1 1 1 1 1
CSO 3 3 3 3 3 1 2 - 1 1 1 1 1 1 1
(6{0) 3 3 3 3 3 2 2 1 1 1 1 1 1 1
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YEAR 11 SEMESTER vV L T P C
COURSE CODE/
COURSE TITLE GRAPH THEORY AND APPLICATIONS 3 0 0 3

COURSE OBJECTIVES

v Tounderstand fundamentals of graph theory.
v Tostudy proof techniques related to various concepts in graphs.
v Toexplore modern applications of graph theory.

COURSE OUTCOMES

On completion of the course, students will beableto

Define the basic concepts of graphs and different type of graphs.

Cco1
CO2 Discuss the properties, theoremand able to prove theorems.
cO3 Apply suitable graph model and algorithm for solving applications.

CO4 Analyzethe matrix representation of graphs and therelated theorem.

CO5 Classify various graph algorithms and their applications.

CO - PO MAPPING PSO’s
co| PO [PO [PO [ PO [PO5[ PO [PO [ PO [ PO | POL | POL | POL | PSO | PSO | PSO
1] 2| 3| 4 6 | 7 | 8|9 | 0o | 1| 2 | 1| 2|3
co
3
h 1
€Ol 3 | 3| 3 | 3| - | - | - | 1] -] - : : 1
2
co
s | 3| 3| 3| - | - | - |- - - _
: 1
COl 3 | 3| 3| 3| - | - | -] 1| -1| - : : 1
4
Ol 3 | 3| 3| 3| - | - | -] 1| -] - : : 1
5
co|l 3| 3| 3| 3| - | - | -] 1] -] - : S |- _
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YEAR 11 SEMESTER \% L T P C
COURSE CODE/
COURSE TITLE INTERNET PROGRAMMING 3 0 0 3
COURSE OBJECTIVES
v Tounderstand different Internet Technologies.
v Tocreatethe client-side Programming.
v" Tolearn server side Programming.
v Todevelop php programming and Xml.
v' Todeterminejava-specific web services architecture.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 Explain the basic web essential terms.
CO2 Discuss the creation of dynamic web page using Java Script objects.
COo3 Create server side programs using Servlets and JSP.
CO4 Construct simpleweb pages in PHP and represent data in XML format.
CO5 Develop AJAX, web services and various interactive web applications.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
clo 3 - -3l 3] 3 - | 3| 1| - i
020 3| 3| 3| 1] - - -] 3] 3] 3 . 3 | 1 i i
s | 3|3 1| - | - -|3]|3]s3 . 3 | 1 i i
Cf 3| 3| 3| 1| - | -] -|3]| 3] 3 . 3 | 1 i i
Pl s 3|3 a | - | -] -3 3] 3| - 3]|1]- i
Co| 3 3 3 1 - - - 3 3 3 - 3 1 - -
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YEAR 11 SEMESTER V L T P C
COURSE CODE /
COURSE TITLE DESIGN AND ANALYSISOFALGORITHMS| 3 0 0 3
COURSE OBJECTIVES
v" Tolearn and apply the algorithm analysis techniques.
v" To understand the efficiency of alternative algorithmic solutions for the same problem.
v To apply the different algorithm design techniques.
v To analyze the limitations of Algorithmic power.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | Remember the fundamental needs of algorithmsin problem solving.
CO2 | Identify the Design algorithm for various computing problems.
CO3 | Apply the different algorithm design techniques for a given problem.
CO4 | Analyzethe existing algorithm to improve efficiency.
CO5 | Evaluate the time and space complexity of various algorithms.
CO -PO MAPPING PSO’s
CoPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
Pl 3| 3] 2 e I s T - A
Pl s | s 21| - | |- -] -] -] 322
Pls 3|21 - |- -2 1| 1]3]|2]:2
Pl 3| 3|22 - | -1 -] -|2]1]1]3]2]:1
< 1 a | - -2 -] -] 2] 2] 13| 2]:2
3 2 1 - - 1 - - 1
CcO 3 2 2
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YEAR 11 SEMESTER \% L T P C
COURSE CODE /
COURSE TITLE INTERNET PROGRAMMING LAB 3 0 0 3
COURSE OBJECTIVES
v To be familiar with Web page design using HTML/XML and style sheets.
v Tolearnto create dynamic web pages using server side scripting.
v Towrite Client Server applications.
v To befamiliar with the PHP programming.
v To be exposed to creating applications with AJAX and Spring.
COURSE OUTCOMES
On completion of the course, students will be able to
co1 Explain the basic web essential terms.
C02 Discuss the creation of dynamic web page using Java Script objects.
Cco3 Create server side programs using Servlets and JSP.
Co4 Construct simple web pages in PHP and represent datain XML format.
CO5 Develop AJAX, web services and various interactive web applications.
CO -PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
2 3 4 6 7 8 9 0 1 2 1 2 3
Pls| 2223|2233 3|3]|3]1]- i
Sl 3| 2223|2233 3]|3]|3]|:1 . .
CSO 3| 2|22 3| 2|2|3|3] 3] 3] 3]/|.1 i i
Pl sl 22|23 |2 2|33 3] 3]|3]|1]- .
CSO 3| 2| 22| 3| 2|2|3|3| 3| 3] 3]1] - i
3 2 2 2 3 2 2 3 3 3 3 3
CcO 1 -
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YEAR Il SEMESTER V T = C
COURSE CODE/
COURSE TITLE PROFESSIONAL COMMUNICATION LAB 0 2 1

COURSE OBJECTIVES

Develop their communicative competence in English  with specific reference to

Speaking and listening.

Enhancetheir ability to communicate effectively in interviews.
Strengthen their prospects of success in competitive examinations.

On completion of the course, studentswill be able to

COURSE OUTCOMES

Equip students with technology driven language skills required for successful undertaking of

Cco1 academic studies with primary emphasis on academic speaking and listening and to prepare students
for competitive exams,
cO?2 Identify different genres of reading and writing, and be ableto reflect and respond critically on formal
communication such as letters, reports and memos.
CO3 Learnto understand therole of multiple intelligences and incorporate them in communication in a
diverseteam.
CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5 PO | PO | PO | PO | PO1 | POl | POl | PSO | PSO | PSO
1 2 3 4 6 7 8 0 1 2 1 2 3
clo <IN I 3 | 2] 2] 3| 3|1
020 3| - -] -] - -] - 3 | 2| 2| 3 | 3 1
I R e e N e I 3 | 2] 2] 3| 3|1
CO 3 - - - - - - - 3 2 2 3 3 1
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YEAR 11 SEMESTER V T P C
COURSE CODE /
COURSE TITLE DESIGN AND ANALYSISOF ALGORITHMS 0 2 1
LAB
COURSE OBJECTIVES
v Tolearn the problems using divide and conquer strategy.
v To understand the problems using backtracking strategy.
v To implement problems using greedy and dynamic programming techniques.
v" To perform Optimal Binary Search.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | Remember how to analyze a problem and design the solution for the problem.
CO2 | ldentify design and implement efficient algorithms for a specified application.
co3 Apply Strengthen the ability to identify and apply the suitable algorithm for the given real-
world problem.
co4 Evaluate the design algorithm for various computing problems.
CO -PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPO PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 6 7 8 0 1 2 1 2 3
Pl 3| 3] 2 N o1 3] 2|1
Pl 3|32 2] -] -] |1 Sl -1 s 2 |1
Pl 3|2 21| - | -] -]1 Sl o1 3] 2| 2
Cf 3 | 3 2 ] ] ) 1 ; ; 1 3 2 1
- - - 1 - - 1
CcO 3 2 1
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YEAR 11 SEMESTER VI T P C
%%%FF*QSSEE??TDLEE/ COMPUTER GRAPHICS AND MULTIMEDIA o| o] 3
COURSE OUTCOMES
On completion of the course, students will beableto
co1 Interpret 1Hlumination and color models.
CcO2 Apply two dimensional transformations and two - dimensional graphics.
Cco3 Design three - dimensional graphics and three - dimensional transformations.
CO4 Implement clipping techniques to graphics.
CO5 Outlinetypes of Multimedia File Format and Design Basic 3d Scenes using Blender.
CO - PO MAPPING PSO’s
co PO | PO PO5| PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 6 7 8 0 1 2 1 2 3
Clo 3 1 - - - 1 - 1 2 1 1
Pl 3| 3 2 | - | -] - . . 1| 2| 1] 1
QP 3| 3 72 I R . 1| 2 1|1
Pl 3| 3 1 - -] - 1| - | 1] 2| 1|1
050 3 | 3 5 A ] - - 1 2 1 1
CO 3 3 2 - - - 1 - 1 2 1 1
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YEAR 11 SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE MACHINE LEARNING TECHNIQUES 3 0 0 3
COURSE OBJECTIVES
v Tounderstand the need for machinelearning for various problem solving.
v To study the various supervised, semi-supervised and unsupervised learning algorithm in machine
learning.
v Tounderstand the latent trends in machinelearning.
v Todesign appropriate machinelearning algorithms for problem solving.
COURSE OUTCOMES
On completion of the course, studentswill be able to
CO1 | Recall thelearning techniques with this basic knowledge.
CO2 | Define effectively neural network and genetic algorithm for appropriate applications.
CO3 | Apply Bayesian techniques and derive effectively learning rules.
CO4 | Analyzethe different machinelearning techniques.
CO5 | Differentiate reinforcement and analytical |earning techniques.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
Clo 3 1 1 3 3 2
CZO 3 2 2 1 1 1 3 2 2
CSO 3 2 2 1 1 1 3 3 2
Cf 3 2 2 1 1 1 3 2 2
CSO 3 | 2| 2| 1] 1 1 13 ] 3 2
CcO 3 2 2 1 1 - - - 1 - - 1 3 3 2
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YEAR 11 SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE BIG DATA ANALYTICS 3 0 0 3

COURSE OBJECTIVES

To know the fundamental concepts of big data and analytics.

Toexploretools and practices for working with big data.

Tolearn about stream computing.

To know about theresearch that requires theintegration of large amounts of data.

AN NI NN

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Describethebig datatools and its analysis techniques.

CO2 | Identify the data by utilizing clustering and classification algorithms.

CO3 | Apply different mining algorithms and recommendation systems for large volumes of data.

CO4 | Analyzethe data streaming methods

COS5 | Investigate NoSQL databases and management

CO - PO MAPPING PSO’s

co| PO [ PO [PO [ PO [PO5[ PO [ PO [ PO [ PO | POL | POL | PO1 | PSO | PSO | PSO

1] 2| 3| a 6 | 7 | 8 | 9 0 1 2 1 2 3
Clo 3 2 1 1 1 : : i . 2 2 -
CZO 3 3 2 2 2 1 1 1 i - - 1 2 2
030 3 3 2 2 1 1 1 1 1 1 2 2
C40 3 2 2 2 2 1 1 1 1 1 1 1 2 2
CSO 3 2 2 2 2 1 1 1 1 1 1 1 2 2

3 | 3 | 2 | 2 2 1 | 1 1 1 1 1 1 ]
co 2 2
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YEAR 11 SEMESTER VI L T P C

COURSE CODE/

COURSE TITLE COMPUTER GRAPHICSAND MULTIMEDIA 0 0 2 3

LABORATORY

COURSE OBJECTIVES

v To develop an understanding and awareness how issues such as content, information
architecture, motion, sound, design, and technology merge to form effective and compelling
interactive experiences for a wide range of audiences and end users.

v To become familiar with various software programs used in the creation and implementation of

multi- media.

To appreciate the importance of technical ability and creativity within design practice.

To understand the two-dimensional graphics and their transformations and clipping techniques.

To understand the three-dimensional graphics and their transformations.

AN

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

Cco1 Identify how to generateling, circle and elipse

CO2 Apply 2D object and various transformation techniques

Cco3 Outline various 3D Transformation techniques using OpenGL.

Co4 I mplementing multimedia compression techniques and applications.
CO — PO MAPPING PSO’s
co| PO [PO[PO PO [PO5[ PO [PO [ PO [ PO [ POL | POL [ POL | PSO | PSO | PSO
1| 2| 3| 4 6 | 7| 8| 9| o 1 2 1 2 3
clo 3| 3| 3| 2| 2 ; ] 2] 2 ; 1 3 2 1
020 3] 3| 3| 2 2 2 | - -2 ] 2 1 3 2 1
C3O 3] 3| 3| 2] 2 ; ] 2] 2 2 1 3 2 1
C40 3] 3| 3| 2 2 2 | - -] o2 ; ; 1 3 2 1
co 3 2 1
S | 3 3 3 2 2 2 ; ; 2 2 2 1
3 | 3| 3| 2 2 . - T2 [ 2 : 1
co 3 2 X
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YEAR 11 SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE DATA ANALYTICSLAB 3 0 0 3

COURSE OBJECTIVES

Toimplement Map Reduce programs for processing big data
Toredlize storage of big data using H base, Mongo DB
Toanalyze big data using linear models

To analyze big data using machine learning techniques such as SVM / Decision tree classification and
clustering

AN NI NN

COURSE OUTCOMES

On completion of the course, students will be able to

co1 Express big data using Hadoop framework.

co2 Apply linear and logistic regression models.

co3 Perform data analysis with machine learning methods.

co4 Analyze clustering methods.

CO5 Interpret graphical data analysis.

CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5| PO | PO | PO | PO | PO1 | POl1 | PO1 | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3

Ll o3 A S AR I [ : Sl 3| 2 | 1
020 3| 3| 22| 2| 2| - | - - - . 1| 3 2 i
CBO 3| 3| 2| 2] 1| 2] 2| -] -] - i 1] 3| 1| 1
C40 3| 3| 22| 1|11 || 2] 1| 12| 1| 3] 2].1
P3| 3|22 11| 1| 1| 1] 1] 1| 1|32/,
CcO 3 3 2 2 1 1 1 1 1 1 1 1 3 2 s
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YEAR v SEMESTER VIl L T P C
COURSE CODE/ e
COURSE TITLE Artificial Neural Networks and Deep 3| 0] 0| 3
Learning
COURSE OBJECTIVES
v Tolearnthe basic concepts of machinelearning.
v" Discuss with the various algorithm techniques used in neural networks.
v' Toanalyzethe strategies used in deep learning.
v' Tointerpret the concepts of CNN and RNN.
v To appraisethetools leading to the advancement of deep learning.
COURSE OUTCOMES
On completion of the course, studentswill be able to
CO1 | Discuss thearchitectural concepts, key technologies, strengths and limitations of cloud computing.
CO2 | Apply the concept of virtualization in cloud technology.
co3 Analyzethe ability to understand and usethe architecture of compute and storage cloud, service and
delivery models.
CO4 | Construct appropriate resource management and Security mechanism to build a cloud environment.
CO5 | Develop operation and economic models of various trending cloud platforms.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
clo 3 3| 3| - | - -] -] - i 1] 1 i i
020 3| 3| 3] 2| - - -] -] - . 1 1 : :
C3O 3| 3| 3| 2| - | - - -] -] - i 1] 1 i i
Cf 3| 3| 3| - | 2| - - - - : 2 | 1 i i
CSO 3| 3| 3| 1| 3| - | - -] -] - : > | 1 i i
1 - -
CO| 3 3 3 2 3 - - - - s - 2
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YEAR v SEMESTER VIl L T P C
COURSE CODE/
COURSE TITLE 191CS722/ CLOUD COMPUTING 3 0 0 3

COURSE OBJECTIVES

To explain the concept of cloud computing.

To appraise the evolution of cloud from the existing technol ogies.

To apply knowledge on the various issues in cloud computing.

To organize the various advances leading to security concerns.

To design an emergence of cloud as the next generation computing paradigm.

AN NN NN

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Discussthearchitectural concepts, key technologies, strengths and limitations of cloud computing.

CO2 | Apply the concept of virtualization in cloud technology.

Analyzethe ability to understand and use the architecture of compute and storage cloud, service and

cos delivery models.

CO4 | Construct appropriate resource management and Security mechanism to build a cloud environment .

CO5 | Develop operation and economic models of various trending cloud platforms.

CO - PO MAPPING PSO’s
co| PO [PO PO PO [PO5[ PO [PO [ PO [ PO [ POL [ POL | POL | PSO | PSO | PSO
11 2| 3| a 6 | 7 | 8 | 9 0 1 2 1 2 3
CO | 3 1 1
1
CO | 2 2 1 1 1
2
CO | 2 2 2 1 1 1
3
CO | 2 2 1 1 1
4
CO| 3 2 2 1 1 1 1
5
col| 3 2 2 1 1 - - - - - - 1 2
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YEAR

v

SEMESTER

VI

COURSE CODE/
COURSETITLE

ARTIFICIAL NEURAL NETWORK AND DEEP

LEARNING LAB

COURSE OBJECTIVES

v" Tolearn and analyze the tool used in neural networks.
v Apply the structure of aneuron in artificial.
v" Analyze learning classifiers in network (Supervised and Unsupervised).

v Analyze the concepts of learning rulesusing CNN and RNN.

COURSE OUTCOMES

On completion of the course, studentswill be able to

Co1

Understand the characteristics and types of artificial neural network and remember working of
biological Neuron and Artificial Neural Network.

Cc02 Uselearning algorithms on perceptron and apply back propagation learning on Neural Network.

Cco3 Apply Feedback NN and plot a Boltzmann machine and associative memory on various applications.

CO4

Analyze different types of auto encoders with dimensionality reduction and regularization.

CO5 Design Convolutional Neural Network and classification using Convolutional Neural Network.

CO - PO MAPPING PSO’s
o | PO [PO [PO [PO [ POS[ PO [ PO | PO PO1 | POL | PO1 | PSO | PSO | PSO
1| 2 4 6 | 7 | 8 0o | 1| 2 | 1| 2|3
co
Ol 3| 3 - -] - . 2] 1| - i
Ol 3 | 3 2 | - -] : . 2 | 1 i i
2
CO| 3| 3 720 R I N i i 2 | 1 i i
3
co
AR 72 I I R . 2 | 1| - i
CO| 3| 3 1] 3 | - -] - i : 2 | 1 i i
5
co| 3| 3 2 | 3 | - | - | - i o2 | 1| - i
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YEAR v SEMESTER VI T P C
COURSE CODE/
COURSE TITLE CLOUD COMPUTING LABORATORY 0 2 1
COURSE OBJECTIVES
v" To develop web applications in cloud.
v" To design and development process involved in creating a cloud based
Application.
v" Toimplement and use parallel programming using Hadoop.
COURSE OUTCOMES
On completion of the course, students will be able to
CO1 | Install various virtualization tools such as Virtual Box, VMware workstation.
CO2 | UseCloud SIM torun various schedulers.
CO3 | Design aweb applicationina laaS environment.
CO4 | Deveop a generic cloud environment which can be used as a private cloud.
CO5 | Implement version control systems with various command repositories.
CO - PO MAPPING PSO’s
COPOPOPO PO5| PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 6 7 8 0 1 2 1 2 3
Clo 3| 3| 3 - A i i 2 | 1 : :
Ol 3| 3| 3 - -] i . 2 | 1 i i
2
Ol 3| 3| 3 ] -] - : i 2 | 1 i i
3
(6{0)
4| 3 3 3 - - - - - - 2 1 - -
Ol 3| 3| 3 3 | - - - i . 2 | 1 i i
5
CO| 3 3 3 3 - - - 2 . 2 1 - -
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YEAR v SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE BLOCKCHAIN TECHNOLOGY 9 0 0 9

COURSE OBJECTIVES

AN NN NN

To understand the basic concepts of blockchain.

Tolearn about blockchain in Cryptography.

To study about Bitcoin.

To build smart contracts and Etherum.

To develop an application using blockchain development tools and hyperledger toals.

COURSE OUTCOMES
On completion of the course, students will beableto

CO1 | Recognizethebasic concept of blockchain and its types, Consensus theorem, Decentralization.

Cco2 Interpret how cryptography techniques working in blockchain using RSA and other encryption standard.

CO3 | Apply knowledge of Bitcoin techniques, Mining algorithm, Pow, PoS, PoD.

CO4 | Anayzethe concept of Smart Contracts, Ethereum with EVM and devel opment tools.

CO5 | Formulate knowledge of blockchain devel opment tools and hyperledger concepts.

CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5 PO | PO | PO | PO | PO1 | POl | POl | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3

C10 3| 3| 22| - | 2] -| 2] 1] - 2 | 2| 2| 2 | 2
020 3| 3| 3| 2| - | 2] -|2]1] - 2 | 2| 2| 2 | 1
CBO 3| 3| 3| 2| - | 2] -|2]1] - 2 | 2| 2| 2 | 2
C40 3| 3| 3| 3| 2|2]-|2]1] - 2 | 2 | 2| 2 | 1
CSO 3| 3| 3| 3| 2|2]-|2]1] - 2 | 2 | 2| 2| 2
CO| 3 3| 3| 2 2 2 : 2 1 : 2 2 2 2 2
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PROFESSIONAL ELECTIVES

YEAR

11 SEMESTER \Y

COURSE CODE/
COURSETITLE

191CS539/INTERNET OF THINGS

COURSE OBJECTIVES

AN NN NN

To understand the fundamentals of 10T.

To understand the concepts of 10T Architectures and smart objectsin loT
Tolearn about the basics of 10T Protocols.

Tobuild simpleloT systems with Arduino and Raspberry Pi.

To apply the concept of 10T in thereal-world Scenario.

On com

COURSE OUTCOMES
pletion of the course, students will be ableto

Co1

Explain the concept of 10T.

CO2

Analyze various protocols for 10T.

COo3

Design a Portable of an loT system using Rasperry Pi/Arduino.

CO4

Deploy an loT application and connect to the cloud.

CO5

Analyzeapplications of 10T in real time scenario.
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CO-PO & PSO Mapping

co |PO[PO[PO[PO [ PO PO|PO|PO|PO|POL| POL| POL| PSO | PSO | PSO
1] 2| 3| 4| 5|67 8| 9] o 1 2 1 2 3
clo A B _ L | 3 2 1
czo S R I U T R _ .| 3 2 2
cgo S I I U R T R _ .| 3 2 1
c40 JAN I R I T A R _ .| 3 2 1
e I T T T e T T e O A R
col 3| 3| 2| 2| Y] 1| - | -] -| - i 1| 3 2 1
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YEAR 11 SEMESTER \% T P C
COURSE CODE/
COURSE TITLE SOFTWARE RELIABILITY AND METRICS 0 0 3
COURSE OBJECTIVES
v Tointroduceto the basic concepts of Software Rdliability.
v Tounderstand about the varied Reliability models.
v Tordatethe Software Reliability models.
v Tofamiliarize about measurement and its scope.
v" Toassess and model thereliability of software systems.
COURSE OUTCOMES
On completion of the course, students will beableto
COo1 Recall the fundamental concepts of Software Reliability.
CO2 | Review thebasics of Software Reliability Modeling.
CO03 | Apply the concepts of Comparison Criteria.
CO4 Relate the concepts of Measurements in Software Engineering.
COs5 Formulatethe M easurement of Internet Product Attributes and Quality Management Models.
CO - PO MAPPING PSO’s
COPOPO PO5| PO | PO | PO | PO | POl1 | PO1 | PO1 | PSO | PSO | PSO
1 2 6 7 8 0 1 2 1 2 3
P EEREE - -] 2 2 | 2| 2| 2 I
020 3 | 3 - -] 2 2 | 2| 2| 2 |
CBO 3 | 3 3 | 1| - | 2 2 | 2| 2| 2 I
Cf 3 | 3 2| -] 2 2 | 2| 2| 2 |
Q3| 3 3 | 2| - | 2 2 | 2| 2| 2 I
1
€l g | @ 3 | 2| -] 2 2 |2 | 2| “
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YEAR Il SEMESTER \Y, L T P C
%%%FISQ%EE%'?TDLEE/ 191A1532/ PRINCIPLES OF PROGRAMMING 3 0 0 3
LANGUAGES

COURSE OBJECTIVES

To understand and describe syntax and semantics of programming languages.

To study data, datatypes, and basic statements.

To explore call-return architecture and ways of implementing them.

To implement object-orientation, concurrency and event handling in programming languages.
To develop programs in non-procedural programming paradigms.

AN NI NI NN

COURSE OUTCOMES

On compl etion of the course, students will beableto

col Remember syntax and semantics of programming languages.

co?2 | Designandimplement subprogram constructs.

CO3 Apply object-oriented, concurrency, and event handling programming constructs.

co4 | Develop programsin Scheme, ML, and Prolog.

CO5 | Evaluate new programming languages.

CO — PO MAPPING PSO’s
oo | PO [PO [PO [PO [ PO5[ PO [ PO [ PO [ PO [ POL [ POL | POL | PSO | PSO | PSO
1 | 2| 3| a 6 | 7| 8] 9| o 1 2 1 2 3
C10 3] 3| 3| 2 ) S - 2| 2] 2 2 2 3 2 1
020 3] 3| 3| 2 ; ; ; 2 | 2 2 2 2 3 2 1
CBO 3| 3| 3| 3| 3 1| - 2] 2] 2 2 2 3 2 1
C40 3] 3| 3| 2 ; 2| - | 2] 2] 2 2 2 3 2 1
CSO 3| 3| 3| 3| 3 2| - | 2] 2| 2 2 2 3 2 1
1
COl 31 3| 3| 23| 2] -121]21] 2 2 2 £ 2
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YEAR Il SEMESTER V L T =) C
COURSE CODE/
COURSETITLE SOFT COMPUTING 3 0 0 3

COURSE OBJECTIVES

Learn the basic concepts of Soft Computing
Familiarize with various techniques like neural networks, genetic algorithms and fuzzy systems.
Apply soft computing techniques to solve problems.

Provide the mathematical background for carrying out the optimization associated with neural
network learning.

AN NI NN

COURSE OUTCOMES

On completion of the course, students will beableto

CO1 |Apply suitable soft computing techniques for various applications.

CO2 |Integrate various soft computing techniques for complex problems.

co3 Relate with neural networks that can learn from available examples and generalize to form appropriate rules
for inference systems.

co04 |Describewith genetic algorithms and other random search procedures useful while seeking global optimum
in self-learning situations.

coO5 |Develop some familiarity with current research problems and research methods in Soft Computing

Techniques.
CO — PO MAPPING PSO’s

co| PO [PO PO PO [PO5[ PO [PO [ PO [ PO [POL | POL [ POL | PSO | PSO | PSO

11 2| 3| a4 6 | 7 | 8 | 9 0 1 2 1 2 3
clo 3 2 1 1 1 1 i i 1 i : 1 3 2 2
CZO 3 2 2 1 1 1 - - 1 . - 1 3 2 2
CSO 3 2 1 1 1 1 1 1 3 2 2
Cf 3 3 2 1 1 1 1 1 3 2 2
CSO 3 3 2 1 1 1 1 1 3 2 1

2

CcO 3 2 2 1 1 1 - - 1 - - 1 3 2
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YEAR Il SEMESTER Vv L T P C
((::%lLJJF;QSSEE?r?TDLEE/ MULTICORE ARCHITECTURE AND 3 0 0 3
PROGRAMMING
COURSE OBJECTIVES
v Tostudy the need for multi-core processors, and their architecture.
v Tounderstand thechallengesin parallel and multi-threaded programming.
v Tolearn about the various paralld programming paradigms.
v Todevelop multi-core programs and design paralld solutions.
COURSE OUTCOMES
On completion of the course, students will beableto
COo1 Describe multi corearchitectures and identify their characteristics and challenges.
CO2 Identify the issues in programming Parallel Processors.
Cco3 Apply the programs using OpenMP and MPI.
Cco4 Analyzethe programming for serial processors and programming for parallel processors
Cos5 Design paralld programming solutions to common problems.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
CO
1 1| - A O D A . . 1| - i
CO
5 2 1 1 1
C30 3| 3| 2| 2| - | -] 11| -] - i i 1| - i
Cf 3| 3| 2] 1] - N T I I : : 1| - i
CSO 3| 3| 2| 2| - | -] 11| -] - : : 1| - i
CO 3 3 2 1 - - 1 1 - - - - 1 - -
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YEAR Il SEMESTER Vv L T P C
COURSE CODE/
COURSE TITLE DATA MINING AND WAREHOUSING 3 0 0 3
COURSE OBJECTIVES
v Tolearn data warehouse concepts, architecture, business analysis and tools.
v Tounderstand data pre-processing and data visualization techniques.
v Tostudy algorithms for finding hidden and interesting patterns in data.
v Tounderstand and apply various classification and clustering techniques using tools.
COURSE OUTCOMES
On completion of the course, students will beableto
co1 L earn about Data warehouse system and perform business analysis with OL AP toals.
co2 Understand the suitable pre-processing and visualization techniques for data analysis.
co3 Apply frequent pattern and association rule mining techniques for data analysis.
Co4 Analyze appropriate classification and clustering techniques for data analysis.
CO5 Review the weka tool and solve real world data mining problems.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
clo 322 2| - | - - 1] 1] - i i 1| - i
020 3| 2| 22| - | - | - 21| 1| - . . 1| - .
CSO 3| 2| 22| - | - | - 21| 1| - : : 1| - i
Cf 3| 2| 2] 2| - T i i 1] - i
CSO 3| 2| 22| - | - | - 21| 1| - : : 1| - i
3 2 2 2 - - - 1 1 - - - 1 - -
CO
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YEAR 11 SEMESTER \% L T P C
COURSE CODE/
COURSE TITLE NETWORK DESIGN AND TECHNOLOGIES 3 0 0 3
COURSE OBJECTIVES
v" ToLearntheprinciples required for network design
v' Toexplore various technologies in the wireless domain
v' Tostudy about 3G and 4G cellular networks
v" Tounderstand the paradigm of Software defined networks
COURSE OUTCOMES
On completion of the course, students will beableto
co1 Recognize the components required for designing a network.
cO2 Describea network at high-level using different networking technologies.
CO3 Apply thevarious protocols of wireless and cellular networks.
cO4 Analyzethefeatures of 4G and 5G networks.
CO5 Create software defined networks.
CO - PO MAPPING PSO’s
CoPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
clo 33| 22| - | 1|1 |-| -| - . 3] 2 | 1
020 3| 3| 3| 2| - | 1] 1| -] -] - . . 3 | 2 | 1
CBO 33| 22| - | 1|1 |-| -| - . | 3| 2 | 1
Cf 3222 - | 1] 2| -] -] - . . 3 | 2 | 1
Dls 3|3 2| - 11| -] -] - . 3| 2 | 1
Ol g 3|22 -|2]1]|-1|-] - i N
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YEAR 11 SEMESTER \Y, L T P C
COURSE CODE/ FUZZY LOGIC AND ARTIFICIAL NEURAL 3 0 0 3
COURSETITLE NETWORK

COURSE OBJECTIVES

Describe the concepts of fuzzy logic principles.

Summarize the applications of fuzzy systems.

Discuss the models of ANN.

Composethetypes of genetic algorithm and optimization technique.
Organize the various application related to design and manufacture.

AN N NN

COURSE OUTCOMES

On completion of the course, students will beableto

CO1 | Statetheskill inbasic understanding on fuzzy logic.

Cc02 Classify the various fuzzy logic applications.

Cco3 Explorethe functional components of neural classification and functional components.

CO4 Develop and implement a basic trainable neural network to design and manufacturing.

CO5 | Discussthevarious applications of Neural Network.

CO — PO MAPPING PSO’s
oo | PO [PO [PO [PO [PO5[ PO [PO [ PO [ PO [ POL [ POL | POL | PSO | PSO | PSO
1 | 2| 3| a 6 | 7| 8] 9| o 1 2 1 2 3
clo 3 3| 2| 2| - | -] -0 -] -] - i S 3| 2 1
020 3] 3| 2] 1 1 ; ; ; ] ] ; ; 3 2 1
C30 3] 3| 2| 2 1 ; ; - ; ; ; 3 2 1
COl 5 | 3| 3| 2] 2 1| - -1 1 ; ; 3 2
4 1
CSO 3] 3| 3| 2] 2 1| - -1 1 ; ; 3 2 1
co 3 2 1
3| 3| 2|2 2|1 -1]-1]1]1 ; ;
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YEAR Il SEMESTER Vv L T P C
COURSE CODE/
COURSE TITLE SECURITY PRACTICES 3 0 0 3
COURSE OBJECTIVES
v Tolearnthe core fundamentals of system and web security concepts.
v To have thorough understanding in the security concepts related to networks.
v Todeploy the security essentials in IT Sector.
v To be exposed to the concepts of Cyber Security and encryption concepts.
v' To performa detailed study of Privacy and Storage security and related issues.
COURSE OUTCOMES
On completion of the course, students will beableto
co1 Recognize the core fundamental s of system security
CO? Classify the security concepts related to networks in wired and wireless scenario
CcO3 Execute and Manage the security essentialsin I T Sector
Cco4 Experiment the concepts of Cyber Security and encryption Concepts
CO5 Build a thorough knowledge in the area of Privacy and Storage security and related | ssues.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
Pl 3|2 2|1 - | a1 || -] |1]-]-
e - T R 2 O A W A A A O O S A
i - T R R O T T e e O T R O
Pl 2|21 - 1| - 1|21 |2 1]1] |-
< 2 2|1 - 2| -|1]2] 1| 21| 1]|-]-
1 1 1 1 1 i i
CO 1
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YEAR 11 SEMESTER VI T P C
COURSE CODE /
COURSE TITLE SOFTWARE TESTING 0 0 3
COURSE OBJECTIVES
v' Tolearnthecriteria for test cases.
v' Tolearnthedesign of test cases.
v Tounderstand the needs of thetesting.
v To Evaluate working products
v' Toapply test automation techniques
COURSE OUTCOMES
On completion of the course, students will beableto
co1 | Designtest cases suitable for a software development for different domains.
CO2 | ldentify suitable teststo be carried out.
co3 | Preparetest planning based on the document.
CO4 | Document test plans and test cases designed.
CO5 | Makeuseof thelatest test tool for functional and performance testing.
CO - PO MAPPING PSO’s
co PO | PO PO5| PO | PO | PO | PO | PO1 | POl1 | POl | PSO | PSO | PSO
1 2 6 7 8 0 1 2 1 2 3
clo 3 | 3 2 | 2| 2| 2 3| 3| 3| 3| 2|1
020 3 | 3 2 | 2| 2| 2 3| 3| 3| 3| 2|1
CBO 3 | 3 2 | 2| 2| 2 3| 3| 3] 3| 1|1
C40 3 | 3 2 | 2| 2| 2 3| 3] 3| 3| 2| 2
CSO 3 | 3 2 | 2| 2| 2 3| 3] 3] 3| 2| 2
3 3 2 2 2 2 3 3 3
CcO 3 2 2
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YEAR 11 SEMESTER VI L T = c
COURSE CODE/
COURSETITLE SENTIMENT ANALYSIS 3 0 0 3

COURSE OBJECTIVES

e To know auser or audience opinion on atarget object
e Analysing avast amount of text from various sources.
e |dentify key emotional triggers.

COURSE OUTCOMES

On completion of the course, students will beableto

co1 Underline the core fundamentals of social sentiment.

CO2 Express the knowledge about adaptive customer’s service and their applications.

COo3 Use the ability of Al to generate and understand natural language.

CO4 | Analyzetheimprovement of customer service by evaluating customer reactions in real-time.

CO5 Establish customers support in conveying the desired emotion in their messages.

CO — PO MAPPING PSO’s
co| PO [ PO [ PO [ PO [ PO5[ PO [ PO | PO | PO | POL | POL | POL | PSO | PSO | PSO
112 | 3] 4 6 | 718l ol o | 2|2 | 11| 2] 3
o - T -2 I A A R I S I N e e N
CZO o 1 2| 1| 2| -] -] - -1]1 1 1| 1 i i
C,O,O >l 1] 1| 1] 1| - - -11]l 1] 1] 211 i i
C40 ol 1] 1] 1] 1| - -] -11]l 1] 2] 211 i i
CSO 112 2] -] -0 -] 2] 1 1 ] ]
2 1 1] 1 1] 1| - -1 -T1 1] 212 i i
co 1
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YEAR Il SEMESTER \ L T P C
COURSE CODE/
COURSE TITLE BIO- INFORMATICS 3 0 0 3
COURSE OBJECTIVES
v To understand the need for bio informatics in biological database.
v To study the various algorithm using in sequential analysis.
v To learn the latent trends in biological systems.
v To design appropriate bio informatics data using PERL programming.
COURSE OUTCOMES
On completion of the course, students will beableto
co1 L earn the basic concepts of Bio informatics.
C02 Define various algorithms used for genetic structure.
Cco3 Apply distance based trees based on morphological.
CO4 Analyze efficient technique methods in protein secondary structure prediction.
CO5 | Implement PERL programming for bio informatics.
CO - PO MAPPING PSO’s
COPOPOPO PO5| PO | PO | PO | PO | POl1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 6 7 8 0 1 2 1 2 3
Clo 3 | 2 | 2 1 3 2 1
CZO 3 | 2 | 2 1 3 2 1
030 3 | 2 | 2 1 3 2 1
CO
3 2 2 1 2 1
4 3
COl 3 | 2| 3 1 1 3 2 1
5
2
CO 3 2 2 1 - - - - - 1 3 1
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YEAR 11 SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE VIRTUAL AND AUGMENTED REALITY 3 0 0 3

COURSE OBJECTIVES

To understand the fundamentals of the Virtual Reality.
Explorethe various Health Hazards.

Gather knowledge about the Interaction Patterns and Techniques.
Explore thetechniques behind Augmented Redlity.

To understand the concepts of virtual reality infrastructure.

AN NN NN

COURSE OUTCOMES

On completion of the course, students will beableto

Cco1 Explorethe basic concepts of the Virtual Reality.

Cc02 Identify the various health effects of Virtual Reality.

Cco3 Apply the concepts of Interaction Patterns and Techniques.

Co4 Analyzethe Augmented Reality Techniques.

COS5 | Describeinfrastructurefor virtual reslity.

CO — PO MAPPING PSO’s
co| PO [PO PO PO [PO5[ PO [PO [ PO [ PO [POL [ POL | POL | PSO | PSO | PSO
11 2| 3| a4 6 | 7 | 8 | 9 0 1 2 1 2 3

Clo 3 3 3 1 1 : : : : : i 2 1
CO| 3, 3 3 1 1 : : : i i i 2 1

2
CO | 3 3 3 1 1 2 1

3
CO | 3 3 3 1 1 2 1

4
CO| 3 3 3 1 1 2 1

5
col| 3 3 3 1 1 : : : : : - 2 1 - -
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YEAR 11 SEMESTER VI L T =) c
COURSE CODE/
COURSETITLE REAL TIME SYSTEMS 3 0 0 3

COURSE OBJECTIVES

DN NN

Tolearnreal time operating system concepts, the associated issues & amp; Techniques.
To understand design and synchronization problems in Real Time System.

To explorethe concepts of real time databases.

To develop and evaluation techniques present in Real Time System.

COURSE OUTCOMES

On completion of the course, students will beableto

Remember Real-time scheduling and schedule-ability analysis, including clock-driven and priority-

col driven scheduling.
C02 Identify the Theoretical background (specification/verification) and practical knowledge of real-time
operating systems.
Cco3 Apply the use of multitasking techniques in real time systems, understand the fundamental concepts of
real-time operating systems and memory management.
CO4 | Analyzetheevaluationtechniques present in Real Time System data base.
CO5 Evaluate and compare types and Functionalities in commercial OS, application development using RTOS.
CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5 PO | PO | PO | PO | PO1 | POl | POl | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
Pl 2| | o | - |- - 2] 3| 2| 1
020 3 v | 2| 2| - - - -] -l 2] 1] 2] 3] 2]:1
CBO 32| 1| 2| 2| 2| 2| | - 2] 1] 2]3]1]1
Pl 2|2t 1|t 1]|2]1]|3|1]|2]3]|2]:1
Pls 222|111 2|1] 3| 1]2]3]|2]1
CcoO 3 1 1 1 1 1 1 2 1 2 1 2 3 2 1
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YEAR 11 SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE MALWARE ANALYSISIN DATA SCIENCE 3 0 0 3
COURSE OBJECTIVES
v Tolearnthe concept of malware and reverse engineering.
v Tounderstand the configuration of JT debugger for shell code analysis.
v Tostudy the concept of debugging.
v Tolmplement tools and techniques of malwareanalysis.
COURSE OUTCOMES
On completion of the course, students will beableto
co1 | Describetheconcept of different types of malwarein data science.
CO2 | Explaintheconcept of malware and reverse engineering.
CO3 | Demonstrate debugging with python Scripts.
CO4 | Analyze Artifactsin Process Memory.
cos | Designtechniques of malwareanalysis.
CO - PO MAPPING PSO’s
C:OPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
Pl s 2| -] 1]| -] -] - | o2 - i
CZO 3| 3| 2| 2| - | 1] 1| -] -] - . 1] 1 . .
I T - T = T R e . 1| 2 | - i
Pl s 2| - ||| -] -] - A T T i
e T N A T R R T i
2 o
CcO 3 3 2 1 - 1 1 - - - - 1 -
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YEAR v SEMESTER Vili T P C
COURSE CODE/
COURSE TITLE INFORMATION RETRIEVAL TECHNIQUES 0 0 3
COURSE OBJECTIVES
v Tounderstand the basics of Information Retrieval.
v' Tolearn different modeling and retrieval evaluation for Information Retrieval.
v To understand machine learning techniques for text classification and clustering.
v Tounderstand various search engine system operations.
v Tolearn different techniques of recommender system.
COURSE OUTCOMES
On completion of the course, students will beableto
CO1 | Usean open source search engine framework and exploreits capabilities.
CO2 | Anayzedifferent modeling for Information Retrieval.
CO03 | Apply appropriate method of classification or clustering.
CO4 | Demonstrate the entire process flow of a web search engine
CO5 | Designandimplement arecommender system
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPO PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 4 6 7 8 0 1 2 1 2 3
CO
1 3 1 - 1 - - - - - - 1 - -
CZO 3 2 2 1 1 - - - - - - 1 - -
C30 3| 2| 2| 2| 2| - | - - : : : 1 i i
C40 3 1| 2| 2| 2| - - - : : : 1 i i
CO
5 3 1 1 - 1 - - - - - - 1 - -
1
CoO| 3 2 1 1 1 - - - - - - - -
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YEAR v SEMESTER Vi L T P C
COURSE CODE /
COURSE TITLE SOCIAL NETWORK ANALYSIS 3 0 0 3
COURSE OBJECTIVES
v Understand the concept of semantic web and related applications.
v" Learn knowledge representation using ontology.
v" Understand human behavior in social web and related communities.
v Analyze the visualization of social networks.
v" Summarize how networks evolve in time.
COURSE OUTCOMES
On completion of the course, students will beableto
co1 Develop semantic web related applications.
co2 Represent knowledge using ontology.
co3 Predict human behavior in social web and related communities.
CO4 Visualize social networks.
cO5 Examine social networks analysis using case studies.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
Clo 3 | 3| 3 | 1 1 1| - : : : . 1 2 1
CZO 3 | 3 | 2 | 1 1 1 1 2 1
030 3 | 3 | 1| 1 1 1 1 2 1
C40 3 | 3| 3| 1 1 1 1 2 1
050 3 | 3 | 2| 1] 1 1 1 2 1
3 3 2 1 1 1 - - - - - 1 -
CO 2 1
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YEAR v SEMESTER VIl L T P C

COURSE CODE/

COURSETITLE BUSINESSINTELLIGENCE 3 0 0 3

COURSE OBJECTIVES

To exposed with the basic rudiments of business intelligence system.

To study exposed with the basic rudiments of business intelligence system.

To understand the business intelligence life cycle and the techniques used init.
To design appropriate different data analysis tools and techniques.

DN NN

COURSE OUTCOMES

On compl etion of the course, students will beableto

COo1 Recall the basic concepts of Businessintelligence.

C02 Review the ooda loop and business rules.

COo3 Apply sorting and data transformation.

CO4 Relate efficient technique in datareporting.

CO5 Formulate star and snow flake schema.

CO — PO MAPPING PSO’s
co| PO [PO PO [PO [PO5[ PO [PO [ PO [ PO [POL [ POL | POL | PSO | PSO | PSO
11 2| 3| a4 6 | 7 | 8 | 9 0 1 2 1 2 3
co
3 3 2 1 1 1
1
CO | 3 3 2 2 : : i i 1 i i 1 1
2
co
3 3 3 2 2 1 1 1
CO | 3 3 2 2 : : i i 1 i i 1 1
4
CO| ;5 3 3 | 2 1 1 1 1
5
co| 3 3 2 2 1 - - - 1 - - 1 1 ] ]
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YEAR v SEMESTER Vili T P C
COURSE CODE/
COURSE TITLE PATTERN RECOGNITION 0 0 3
COURSE OBJECTIVES
v" To learn the fundamentals of pattern recognition and its relevance to classical and modern
problems.
v Toidentify, where, when and how pattern recognition can be applied
v Tointroduce the most recent applications of pattern recognition techniques.
COURSE OUTCOMES
On completion of the course, students will beableto
COo1 Describethebasic pattern classifier algorithms.
C02 Explain the various parameter estimation methods.
Cco3 Usethe dimensionality reduction techniques.
Co4 Analyzethe Artificial neural networks and deep neural networks.
CO5 Interpret the recent advancement in pattern recognition.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
C10 3 3 2 3 3 2
CZO 3 3 2 2 2 2 2 1 3 3 2
C3O 3 3 2 | 2 2 1 3 3 2
C40 3 | 3| 2| 2 2 | 2 | 2 1 3 2 2
050 3| 3 | 3| 2| 2 | 1] 1 3 3 | 2
CO 3 3 2 2 2 2 2 2 - - - 1 3 3 2
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YEAR v SEMESTER VIl T P C
COURSE CODE/
COURSE TITLE TRUST NETWORKS 0 0 3
COURSE OBJECTIVES
v Tounderstand trust network.
v Tolearn how decentralization of trust is achieved.
v Tostudy the technol ogies behind crypto currencies.
v" Toimpart knowledgein block chain network mining.
v" Toacquire knowledge in emerging concepts using block chain.
COURSE OUTCOMES
On completion of the course, students will beableto
co1l Recall the basics of trusted networks and block-chain technol ogy.
C02 Build the algorithms for decentralization of networks.
co3 Interpret and implement block-chain technology.
CO4 | Analyzethetechnologies behind crypto currencies technology.
CO5 Impart knowledge in emerging concepts |OT and Cloud using block-chain.
CO - PO MAPPING PSO’s
co PO | PO PO5| PO | PO | PO | PO | PO1 | PO1 | POl | PSO | PSO | PSO
1 2 6 7 8 0 1 2 1 2 3
Pl 3| 3 2 | 1] - | - 2 2] 2] 1| -
CZO 3 | 3 2 | - | - - i 2 | 2| 2| 1 i
C3O 3 | 3 2 | 1| - | - . 2 | 2 | 2| 1| -
C40 3 | 3 A T T . 2 | 2 | 1| 1| -
Q3| 3 2 | 2| 2| - . 2 | 2 | 2| 1| -
CO 3 3 2 1 - - - 2 2 2 1 -
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YEAR v SEMESTER VI L T P e
COURSE CODE/
COURSETITLE DATA VISUALIZATION 3 0 0 3

COURSE OBJECTIVES

v" Tolearn how accurately represent voluminous complex data set in web and from other data sources
v To understand the methodologies used to visualize large data sets
v' To develop the process involved in data visualization and security aspects involved in data visualization

COURSE OUTCOMES
On completion of the course, students will beableto

co1 Definethe use various methodol ogies present in data visualization.

c0O2 | Designtheprocessinvolved and security issues present in data visualization.

CO3 Apply appropriate data visualization techniques given particular requirements imposed by the data.

cO4 | Implement thelayouts for geo-mapping.

cos5 | Evaluateappropriate design principles inthe creation of presentations and visualizations.

CO — PO MAPPING PSO’s
eo | PO [PO [PO [PO [ PO5[ PO [PO [ PO | PO [ POL [ POL | POL | PSO | PSO | PSO
11 2| 3| 4 6 | 7| 8| 9| o 1 2 1 2 3
clo 3 2] 2| 1 ) T 1 ; ; 3 2 1
CZO 3 2| 2| 1 ; ; ; 1| - 1 ; ; 3 2 2
C30 3 2] 1| 1 ; T 1 ; ; 3 3 1
C40 3 2] 1| 1 ; T 1 ; ; 3 3 1
050 3| 2| 2| 1 ] N 1 ] ] 3 3 1
3 21 21 1| - T -1 - 1 - -
co 3 3 1
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YEAR v SEMESTER VI L T P C
COURSE CODE/
COURSETITLE ETHICS OF ENGINEERS 3 0 0 3

COURSE OBJECTIVES

v Toenablethe students to create an awareness on Engineering Ethics and Human Values,
v' Toinstall Moral and Social Values and L oyalty and to appreciatethe rights of others..

COURSE OUTCOMES

On completion of the course, students will beableto

Cco1 Define the importance of value education in society.
CcO2 I dentify the ethics, human values that supports individual growth and their personal devel opment.
Cco3 UseEngineering ethics in solving moral dilemma problems.
CO4 Analyze the importance of value education towards national and global development.
CO5 Develop professionals in software industry with idealistic, practical and moral values.
CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5 PO | PO | PO | PO | PO1 | POl | POl | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
Pl 3|33 - |3]2]3]3]|- . - 3| 3| 2
Pl 3| 3| 3|3 2 | 2| 3| 3| - . - 3] 3| 1
Pl 3| 3| 3]s 3| 1| 3] 3] - . 3| 2| 2
Pl 3| 3] 3|3 1| 1| 3| 3| - . - 3| 3| 2
Pl 3| 3| 3]s 2 | 2| 3| 3| - : 3| 2| 2
CO 3 3 3 3 2 2 3 3 - - - 3 3 2
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YEAR v SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE DIGITAL IMAGE PROCESSING 3 0 0 3

COURSE OBJECTIVES

To become familiar with digital image fundamentals

To get exposed to simpleimage enhancement techniques in Spatial and Frequency domain.
Tolearn concepts of degradation function and restoration techniques.

To study the image segmentation and representation techniques.

To become familiar with image compression and recognition methods

AN NN NN

COURSE OUTCOMES

On completion of the course, students will beableto

cot Define the basics and fundamentals of digital image processing, such asdigitization, sampling,

guantization, and 2D-transforms.

Cco2 Analyze the images using the techniques of smoothing, sharpening and enhancement.

COo3 Design the restoration concepts and filtering techniques.

co4 | Apply the basics of segmentation, features extraction, compression and recognition methods for
color models.

CO5 Use data compression techniques and topological features.

CO - PO MAPPING PSO’s
co| PO | PO | PO PO | PO5 PO | PO | PO |PO | POl | POl POl |PSO |PSO |PSO
112 | 3| 4 6 | 7 | 8 | 9 0 1 2 1 2 3

CO

1| 3 1 3 2 1
CZO 3 3 3 3 - - - - - - - 1 3 2 1
C3O 3 3 3 3 1 3 2 1
Cf 3 3 3 3 1 3 2 1
€Ol 3 | 3| 3| 3 1] 3 | 2 | 1

5
Co| 3 3 3 | 3 - - - - - - - 1 3 2 1
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YEAR v SEMESTER VIl T P C
COURSE CODE/
COURSE TITLE GAME PROGRAMMING 0 0 3
COURSE OBJECTIVES
v" Describethe concepts of models of a 3D graphics.
v Explain thevarious principles in game design.
v Compose the concepts of Hardware and Software Renderers.
v" ldentify thevarious gaming platforms and frameworks.
v Recognize the gaming interface using 2d and 3d.
COURSE OUTCOMES
On completion of the course, students will beableto
COo1 Discuss the fundamental concepts of 3D.
C02 Summarizethe design principlesin gaming.
Cco3 Illustratethe Renderers of hardware and software.
CO4 Explorethe various gaming platforms and frameworks.
COs5 Use OpenGL to create new gaming interface.
CO - PO MAPPING PSO’s
co PO | PO PO5| PO | PO | PO | PO | POl1 | PO1 | PO1 | PSO | PSO | PSO
1 2 6 7 8 0 1 2 1 2 3
clo 3 | 2 R N I . . 3] 2 | 1
020 3 | 2 1| - | 1] - i . 3| 2 | 1
CBO 3 | 3 1| - | 1| - . . 3] 2 | 1
Cf 3 | 3 2 | 1| 1| - i 1 . 3 | 2 | 1
Dl 3| 3 2 | 2| 1| - 1| 1| - | 3| 2|1
COl 2 | 2| 1| - 1| 1 . R
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YEAR \Y SEMESTER VI Ll T P| C
COURSE CODE /
COURSE TITLE SOFTWARE PROJECT MANAGEMENT 3] ol o 3

COURSE OBJECTIVES

AN NI N NN

Understand the Software Project Planning and Evaluation techniques.

To plan and manage projects at each stage of the software development life cycle (SDLC).

Tolearn about the activity planning and risk management principles.

To manage software projects and control software deliverables.

To develop skills to manage the various phases involved in project management and people management.
To deliver successful software projects that support organization‘s strategic goals.

COURSE OUTCOMES

On compl etion of the course, students will beableto

CO1 | Recognize Project management principles while developing the Software.
CO2 | Classify and estimate the projects based on various project life cycles.
CO3 | Demonstrate Activity Planning Schedules and Manage Risks.
CO4 | Analyze and control the project management approaches.
CO5 | Formulate in managing people and organizing teams.
CO - PO MAPPING PSO’s
co PO | PO | PO | PO | PO5| PO | PO | PO | PO | PO1 | POl1 | PO1 | PSO | PSO | PSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
Clo 3 | 3| 3| 2 : 2 | - | 2| 2] 2 2 2 3 2 2
CZO 3 | 3| 3| 3 2 2 3 | 3| 3 3 3 3 2 2
030 3 | 3| 3| 3| 3 3 3 | 3 | 3 3 3 3 2 2
C40 3 | 3| 3| 3| 3 2 3 | 3 | 3 3 2 3 2 2
CSO 3 | 3| 3| 3| 3 3 3 | 3 | 3 3 3 3 2 2
3 3 3 3 3 3 - 3 3 3 3 3
CcO 3 2 2
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YEAR v SEMESTER VIl T P C
COURSE CODE /
COURSE TITLE HUMAN COMPUTER INTERACTION 0 0 3
COURSE OBJECTIVES
v' Define the foundations of Human Computer Interaction.
v" Organize the design technologies for individuals and persons with disabilities.
v' ldentify the issues and models of HCI.
v' Summarize the concepts of mobile HCI.
v' Recognize the guidelines for user interface.
COURSE OUTCOMES
On completion of the course, students will beableto
Co1 Summarize effective dialog for HCI.
Co2 Design effective HCI for individuals and persons with disabilities.
COo3 [llustrate the importance of user feedback.
Cco4 Explain the HCI implications for designing multimedia/ ecommerce/ e-learning Web sites.
CO5 Develop meaningful user interface.
CO - PO MAPPING PSO’s
co PO | PO PO5| PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO | PSO
1 2 6 7 8 0 1 2 1 2 3
Pl 3| 3 2 | 1] 1] 1 2| 2] 3] 3| 2
020 3 | 3 2 | 2| 1] - i 2 1| 3| 3| 2
CBO 3 | 3 2 | - | - - . 2 | 2| 3| 2| 2
C40 3 | 3 2 | - | - - . 2 | 2| 3| 3| 2
CSO 3 | 3 2 | 2| - | - i 2 2 3 3 2
3 3 2 2 1 1 - 2 2
CcO 3 3 2
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YEAR v SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE SOFTWARE ORIENTED ARCHITECTURE 3 0 0 3

COURSE OBJECTIVES

Define fundamentals of XML.

Summarize the overview of Service Oriented Architecture and Web services and
their importance.

Analyze the web services standards and technologies.

Learn service oriented analysis and design for developing SOA based applications.

COURSE OUTCOMES
On completion of the course, students will beableto
co1 | Definefundamental of XML technologies.
Summarize the overview of Service Oriented Architecture and Web services and
CO2 | their importance.
co3 | Anayzethe web services standards and technologies.
co4 | Useweb services extensionsto develop solutions.
cos | Apply service modeling, service oriented analysis and design for application development.
CO -PO MAPPING PSO’s
CoPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 9 0 1 2 1 2 3
Clo 3 | 3 | 3| 1 1 : 1 : 1 i i 1 1
CZO 3 2 2 1 1 1 1 1 1
CSO 3 [ 3 | 1] 1 1 1 1 1 1
C40 3 | 2 | 3| 1 1 1 1 1 1
COl 3 | 3| 2| 1 1 1 1 1 1
5
COo| 3 3 2 1 1 - 1 - 1 - - 1 1 - -

B. Tech - Artificial Intelligence and Data Science Page 101




VEL TECH Multi Tech Dr.Rangarajan Dr.Sakunthala Engineering College (Autonomous), Avadi, Chennai

YEAR v SEMESTER VIl T P C
COURSE CODE/
COURSE TITLE Al FOR CLINICAL INFORMATION SYSTEM 0 0 3
COURSE OBJECTIVES
v To exposed with the basic rudiments of business intelligence system.
v To study exposed with the basic rudiments of business intelligence system.
v" To understand the business intelligence life cycle and thetechniques used iniit.
v To design appropriate different data analysis tools and techniques.
COURSE OUTCOMES
On completion of the course, students will beableto
co1 Explain autonomous agents that make effective decisionsin fully informed, partially observable, and
adversarial settings.
CO2 Choose appropriate algorithms for solving given Al problems.
COo3 Design and implement logical reasoning agents.
CO4 Apply and implement agents that can reason under uncertainty.
CO5 | Analyzethe planning models support for CIS.
CO - PO MAPPING PSO’s
COPOPOPOPOPOSPOPOPOPOPOlPOlPOlPSOPSOPSO
1 2 3 4 6 7 8 0 1 2 1 2 3
C1O 3 3 2 1 3 2 1
CZO 3 3 2 2 1 3 2 1
C3O 3 3 2 1 3 2 1
Cf 3 2 2 2 1 3 2 1
CSO 3 | 2| 3| 1] 1 13 21
CcO 3 3 2 2 1 - - - - - 1 3 2 1
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VEL TECH Multi Tech Dr.Rangarajan Dr.Sakunthala Engineering College (Autonomous), Avadi, Chennai

YEAR v SEMESTER VIl T P C
COURSE CODE/
COURSE TITLE NATURAL LANGUAGE PROCESSING 0 0 3
COURSE OBJECTIVES
v' Tolearnthefundamentals of natural language processing
v Tounderstand the use of CFG and PCFG in NLP
v" Tounderstand therole of semantics of sentences and pragmatics
v Toapply the NLP techniques to IR applications
COURSE OUTCOMES
On completion of the course, students will beableto
co1 Learn the given text with basic Language features.
CO2 Understand the use of different statistical approachesfor different types of NLP applications.
co3 | Apply arulebased systemto tackle morphology/syntax of a language.
CO4 | Analyzeatag set to beusedfor statistical processing for real-time applications.
COS | Design aninnovative application using NL P components.
CO - PO MAPPING PSO’s
CoPOPOPO PO5| PO | PO | PO | PO | POl1 | PO1 | PO1 | PSO | PSO | PSO
1 2 3 6 7 8 0 1 2 1 2 3
Pl s - -] - 1| - | 3| 2 | 1
Pl 3| 3| 3 - -] - 1 . - 3| 2 | 1
CBO 3 | 3| 2 - -] - 1| - 3] 2 | 1
Pl 3|23 - -] - 1| - 3| 2 | 1
Pl 3| 3| 2 o o] - 1| - 3| 2| 1
CO 3 3 2 - - - - 1 - - 3 2 1
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VEL TECH Multi Tech Dr.Rangarajan Dr.Sakunthala Engineering College (Autonomous), Avadi, Chennai

YEAR (Y SEMESTER VI T P C
COURSE CODE/
COURSETITLE ROBOTICS 0 0 3

COURSE OBJECTIVES

ANANIN

The objective of this courseisto import knowledge about industrial robots for their control

and design.

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

Toimpart knowledge in Robot Kinematics and Programming
Tolearn Robot safety issues and economics.

On completion of the course, students will beableto

COURSE OUTCOMES

co1 | Remember kinematic and dynamic analyses with simulation.

CO2 |Design control laws for arobot.

co3 |Apply thelntegrate mechanical and electrical hardware for areal prototype of robotic device.

CO4 |Analyzearobotic systemfor given application.

CO5 | Evaluate and devel op application-based Robots.

CO — PO MAPPING PSO’s
o | PO [PO [PO [PO [ PO5[ PO [PO [ PO | PO [ POL [ POL | POL | PSO | PSO | PSO
11 2| 3| 4 6 | 7| 8| 9| o 1 2 1 2 3
clo 3| 2| 1 ) S -] o2 ; ; 2 3 3 2
CZO 3] 2| 1] 1 1 ; ; -2 ; ; 2 3 3 2
CBO 3 2] 1| 1 1 A -1 1 2 2 3 3 2
C40 3 2] 2| 2 1 12 2] 1] 1 2 2 3 3 2
050 3l 2212 1] 1] 1] 1] 2|1 2 2 3 3 2
COV gl 2 2| 1| 12| 1] 1| 1] 1] 1 2 2 € € 2
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VELTECH MULTITECH DR.RANGARAJAN DR.SAKUNTHALA ENGINEERING

COLLEGE

DEPARTMENT OF BIOMEDICAL ENGINEERING

PROGRAM OUTCOMES (POS):

S.NO

PROGRAM OUTCOMES

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specidization to the solution of complex engineering
problems.

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

PO3

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

PO4

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

PO5

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

PO6

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

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

PO8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
Norms of the engineering practice.

PO9

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

PO10

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

PO11

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

PO12

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




PROGRAMME SPECIFIC OUTCOMES (PSOs)

PROGRAM SPECIFIC OUTCOMES
S.NO

1 Able to understand the mathematicad and physical foundations of biomedical
engineering and how these are applied in the analysis of biological systems for
biomedical instruments and technological advancement for health care .(Understand)

Able to design a variety of electronic devices and software for applications including
2. biomedical instrumentation, physiologica measurement, rehabilitation engineering and
medical image & informatics.(Design)

Able to meet desired needs within realistic constraints such as economic, environmental,
3. socia, ethical, hedth and safety, manufacturability and sustainability.(society,
Environmental, sustainability)

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

The program educational objectives for the Biomedical Engineering program describe
accomplishments that graduates are expected to attain within four years after graduation.

e To enrich the students to liberate themselves in learning skills involving complex
thoughts, problem analysis and finding solutions.

e To identify opportunities and develop the level of competency in technical and
communication skills to establish their excellence in professionalism.

e To implement the versatile qualities acquired to a chosen career, by providing an impact
for the sustainable growth and success.

e To explore their ideas in research and promoting them to be exceptionally good in
meeting the challenges of innovation and credtivity.




VEL TECH MULTI TECH Dr. RANGARAJAN Dr. SAKUNTHALA ENGINEERING
COLLEGE

B.E. DEGREE (BIOMEDICAL ENGINEERING PROGRAMME)
(AN AUTOTONOMOUSINSTITUTION AFFILIATED TO ANNA UNIVERSITY)

REGULATIONS 2019

CREDIT DISTRIBUTION

Credits

S.No. | Code Category (Regular) Credits (Lateral)
1 HSS Humanitiesand Social Sciences | 8 2

2 BS Basic Sciences 23 6

3 ES Engineering sciences 19 4

4 PC Programme Core 80 73
5 PE Programme Electives 18 18
6 OE Open Electives 6 6

7 MC Mandatory Courses 0 0

8 PROJ | Project 12 12

Total Credits | 166 121




COURSESOF STUDY

SEMESTER -1
No. of Periods/
\ﬁl'c.) Course Code | Name of the Course Category Week Credits
L T P
THEORY
1 191HS101 English for Engineering HSS 3 0 0 3
Students
2 191CH101 | Engineering Chemistry BS 3 0 0 3
3 191PH101 Engineering Physics BS 3 0 0 3
4 | 191IMA101 | Engineering Mathematics | BS 3 0 0 3
5 191IME111 | Basic Civil and Mechanica ES 3 0 0 3
Engineering
6 191EE111 Basic Electrical and ES 3 0 0 3
Electronics Engineering
7 191IME112 | Engineering Graphics ES 2 2 0 3
PRACTICAL
1 191PH10A | Physics Laboratory BS 0 0 2 1
2 191CH10A | Chemistry laboratory BS 0 0 2 1
Total |19 4 4 23




SEMESTER -1

No. of Periods/
Sl. | Course Week .
No | Code Name of the Course Category Credits
L T P
THEORY

1 191HS201 | Environment Science and HSS 3 0 0 3
Engineering

2 191IMA201 | Engineering Mathematics I BS 2 2 0 3

3 191PH201 | Materials Science For BS 3 0 0 3
Electronics Engineering

4 191EC21A | Electronic Devices and Circuits | ES 3 0 0 3

5 191BM221 | Introduction To Biomedical PC 3 0 0 3
Engineering

6 191BM222 | Fundamentals Of Biochemistry | PC 3 0 0 3

PRACTICAL

1 191IME21A | Engineering Practices ES 0 0 4 2
Laboratory

2 191EC21A | Circuits and Devices ES 0 0 2 1
Laboratory

3 191BM22A | Bio-Chemistry Laboratory PC 0 0 2 1

Total 17 2 8 22




SEMESTER -1

No. of Periods/
ﬁ(’) gz:rese Name of the Course Category Week Sedit
L T P
THEORY
1 191MA301 | Linear Algebra And Numerical BS 2 2 0 3
Methods
2 191CS311 | Data StructuresIn C ES 3 0 0 3
3 191BM321 | Anatomy And Human Physiology | PC 3 0 0 3
4 191BM322 | Digital Logic Design PC 3 0 0 3
5 191BM323 | Signas And System PC 3 0 0 3
6 191BM 324 | Biosensors & Instrumentation PC 3 0 0 3
PRACTICAL
7 191CS31A | Data Structures In C Laboratory | ES 0 0 2 1
8 191BM32A | Anatomy And Human Physiology | PC 0 0 2 1
Laboratory
9 191BM32B | Digital Design Laboratory PC 0 0 2 1
Total 17 2 6 21




SEMESTER -V

No. of Periods/ _
ﬁ(’) ggztrase Name of the Course Category Week ;:redlt
L T P
THEORY
1 191MA401 | Probability And Random Process | BS 2 2 0 3
2 191BM421 | Biomedical Instrumentation PC 3 0 0 3
3 191BM422 | Biomechanics PC 3 0 0 3
4 191BM423 | Biosignal Processing PC 3 0 0 3
5 191BM424 | Pathology And Microbiology PC 3 0 0 3
6 191BM425 | Bioethics & Intellectua Property | PC 3 0 0 3
Rights (IPRs)
PRACTICAL
7 191HS40A | Reading And Writing Skill HSS 0 0 2 1
Laboratory
8 191BM42B | Biosignal Processing Lab PC 0 0 2 1
9 191BM42A | Pathology And Microbiology Lab | PC 0 0 2 1
Total 16 4 6 21




SEMESTER -V

No. of Periods/
ﬁ(’) ggztrase Name of the Course Category Week Credits
L T P
THEORY
1 191BM521 | Diagnostic And Therapeutic PC 3 0 0 3
Equipment
2 191BM522 | Hospital Management PC 2 2 0 3
3 191BM523 | Control Systemsin medicine PC 3 0 0 3
4 191BM524 | Biomaterials & Artificial Organs | PC 3 0 0 3
5 191BM525 | Microprocessor& Microcontroller | PC 3 0 0 3
6 Program Elective-| PE 3 0 0 3
PRACTICAL
7 191BM52B | Diagnostic And Therapeutic PC 0 0 2 1
Equipments Lab
8 191BM52A | Microprocessor & PC 0 0 2 1
Microcontroller Lab
Total 16 4 4 20




SEMESTER - VI

No. of Periods/
ﬁ(’) Course Code | Name of the Course Category Week Sedlt
L T P
THEORY
1 191BM621 | Advanced Microcontrollersand | PC 3 0 0 3
its Applications
2 191BM622 | Communication Systems PC 3 0 0 3
3 191BM623 | Medical Informatics PC 3 0 0 3
4 191BM624 | Radiologica Equipments PC 3 0 0 3
5 Program Elective-I| PE 3 0 0 3
6 Open Elective- OE 3 0 0 3
PRACTICAL
7 191HS60A | Communication Skills HSS 0 0 2 1
Laboratory
8 191BM62A | Communication Systems PC 0 0 2 1
Laboratory
9 191BM62B | Innovation Practices Laboratory | PC 0 0 2 1
Total 18 0 6 21




SEMESTER - VI|I

No. of Periods/ _
ﬁ(’) Course Code | Name of the Course Category Week ;:redlt
L T P
THEORY
1 191BM721 | Medica Device Design PC 3 0 0 3
2 191BM722 | Medica Imaging Processing PC 2 2 0 3
3 191BM723 | Medica Robotics PC 3 0 0 3
4 Program Elective-11 PE 3 0 0 3
5 Program Elective-1V PE 3 0 0 3
6 Open Elective-ll OE 3 0 0 3
PRACTICAL
7 191BM72A | Medical Devices Laboratory PC 0 0 2 1
8 191BM72B | Medica Image Processing PC 0 0 2 1
Laboratory
9 191BM77A | Project Work Phase-| PROJ 0 0 4 2
Total 17 2 8 22




SEMESTER - VIII
No. of Periods/
ﬁ(’) Course Code | Name of the Course Category Week Credits
L P
THEORY
1 Program Elective-V PE 3 0 3
2 Program Elective-VI PE 3 0 3
PRACTICAL
3 191BM87A | Project Work Phase-11 PROJ 0 20 10
Total 6 20 16
LIST OF PROGRAM ELECTIVES
SEMESTER-V
PROGRAM ELECTIVE-I
S.NO | Course CourseTitle Category P
Code
1 191BM531 | Biomechanics 3 0 3
2 191BM532 | Biometric Systems 3 0 3
3 191BM533 | Tissue Engineering 3 0 3
4 191BM534 | VLSI Design 3 0 3




SEMESTER-VI

PROGRAM ELECTIVE-II

S.NO | Course Code | CourseTitle Category
1 191BM631 Medical Optics 3
2 191BM632 Nanotechnology And 3
Applications
3 191BM633 Telehealth Technology 3
4 191BM634 Virtual Reality 3
SEMESTER-VII
PROGRAM ELECTIVE-III
S.NO | Course CourseTitle Category
Code
1 191BM731 | Brain Computer Interface And 3
Its Applications
2 191BM732 | Drug Ddlivery System 3
3 191BM733 | Lasers In Medicine 3
4 191BM734 | Physiological Modelling 3




SEMESTER-VII

PROGRAM ELECTIVE-IV

S.NO | Course Code | Course Title Category
1 191BM735 | Biofluids And Dynamics 3
2 191BM736 | Bioinformatics 3
3 191BM737 | Computer Networks 3
4 191BM738 | Pattern Recognition And 3
Neural Networks
SEMESTER-VIII
PROGRAM ELECTIVE-V
S.NO | Course Code | CourseTitle Category
191BM 831 Assist Devices 3
1 191BM832 Neura Engineering 3
3 191BM833 Principles Of Management 3
4 191BM834 Soft Computing Techniques | 3
SEMESTER-VIII
PROGRAM ELECTIVE-VI
S.NO | Course Code | CourseTitle Category
191BM835 Electrical Safety And Quality | 3
Assurance
1 191BM 836 Embedded And Real Time 3




Systems

2 191BM837 Rehabilitation Engineering 3 0 0 3

3 191BM838 Wearable Systems 3 0 0 3

OPEN ELECTIVE OFFERED TO OTHER DEPARTMENTS

S.NO | COURSE COURSE TITLE L T P C
CODE

1 191BM541 Basic Of Bioinformatics 3 0 0 3

2 191BM542 Electronics In Medicine 3 0 0 3

3 191BM543 Introduction To Biomedical 3 0 0 3
Devices

4 191BM544 Introduction To Human 3 0 0 3
Anatomy Systems

5 191BM 545 Principles Of Telemedicine | 3 0 0 3

OPEN ELECTIVE OFFERED BY OTHER DEPARTMENTS

S.NO | COURSE NAME OF THE COURSE L |T|P |CREDITS|DEPT
CODE
191CE541 Advanced coursein 3 /0|0 |3 CIVIL
Entrepreneurship(should be opted as Open
Electivell)
191CE542 Air Pollution And Control Engineering 3 /0|0 |3 CIVIL
191CE543 Construction materials and Techniques 3 /0|0 |3 CIVIL
191CE544 Foundational Course on Entrepreneurship 3 /0|0 |3 CIVIL
191CE545 Disaster Management 3 /0|0 |3 CIVIL
191CE546 Housing Planning and management 31010 |3 CIVIL




191CE547

Maintanence,Repair and rehabilitation
structures

CIVIL

191CE548

Municipal Solid waste management

CIVIL

191CE549

Railways, Airports, Docks and harbors
Engineering

CIVIL

191CE5410

Tall buildings

CIVIL

191CE5411

Traffic Engineering and Management

CIVIL

191CS541

Big Data Analytics

CSE

191CS542

Data Warehousing and Data Mining

CSE

191CS543

Grid and Cloud Computing

CSE

191CS544

Human Computer Interaction

CSE

191CS545

Information Security

CSE

191CS546

Information Theory and Coding

CSE

191CS547

Internet-of-Things

CSE

191CS548

Machine Learning Techniques

CSE

191CS549

Multi-Core Architectures and Programming

CSE

191CS5410

Problem Solving and Python Programming

CSE

191CS5411

Soft Computing

CSE

191CS5412

Software Testing

CSE

191CS5413

Software Project Management

CSE

191EC541

Cognitive Radio

ECE

191EC542

Computer Networks

ECE

191EC543

Digital Image Processing

ECE

191EC544

Medica Electronics

ECE




191EC545 MEMS and NEMS ECE
191EC546 Speech Signal Processing ECE
191EC547 Robotics and Automation ECE
191EC548 Satellite Communication ECE
191EC549 Sensors and Transducers ECE
191EC5410 Telecommunication Network Management ECE
191EC5411 Wireless Communication ECE
191EC5412 Wireless Networks ECE
191EE541 Basics of electric power generation EEE
191EE542 Design,Estimation and costing of electrical EEE
systems
191EE543 Electrical machines and appliactions EEE
191EE544 Energy management and audit EEE
191EE545 Electrical power utilization and safety EEE
191EE546 Introduction to smart grid EEE
191EE547 Non- conventional energy sources EEE
191EE548 Power Electronics and applications EEE
19117541 Artificial Intelligence IT
19117542 Blockchain Technologies IT
19117543 C# & .Net Programming IT
19117544 Cloud Computing IT
19117545 Database Management systems IT
19117546 Machine Learning IT
19117547 Mobile computing IT




19117548

Software engineering and design

191IMEX41

Advanced Materids

MECH

191IME542

Design Thinking

MECH

191IME543

Energy Conservation And Management

MECH

191ME544

Lean Six Sigma

MECH

191IMES545

Material Science and technology

MECH

191IMES546

Renewable energy sources

MECH

191IMES47

Testing Of Materials

MECH




VEL TECH MULTI TECH DR.RANGARAJAN DR.SAKUNTHALA ENGINEERING COLLEGE
B.E Degree (Biomedical Engineering) Programme
(An Autonomous I nstitution affiliated to Anna University)

PROFESSIONAL ELECTIVE COURSES: VERTICALS

VERTICLE 1. VERTICAL 2: VERTICAL 3: VERTICAL 4: VERTICAL 5: VERTICAL 6: VERTICAL 7:
BIO MEDICAL DEVICE MANAGEMENT | MECHANICS SIGNAL AND COMMUNICATION ADVANCED
ENGINEERING INNOVATION AND (HEALTHCARE) IMAGE HEALTHCARE
DEVELOPMENT PROCESSING DEVICES
Biomedical Optics | Medical Device Medical waste Biomechanics | Biometric Systems | Wearable Devices Bio MEMS
and photonics Regulation Management
Tissue Electrical Safety and | Principles of Rehabilitation | Brain computer Virtual Reality Human Assist Devices
Engineering Quality Assurance Management Engineering Interface and its
Applications
Biomaterials Bioethics and Bio Statistics Physiological Medical Imaging | Computer Networks | Nanotechnology and its
Intellectual Property Modelling Systems Application
Rights
Artificial Organs | Foundation skillsin Hospital Ergonomics Speech Processing | Medical Informatics | Drug Delivery Systems
and Implants Integrated Product Management
Development
Genetic Rapid Prototyping Forensic Sciencein | Assistive Computer Vision | Telehedthin Medical Robotics
Engineering Hedlthcare Technology Medicine
Neural Medical Innovation Clinical Engineering | Haptics Pattern and Communication Radiological
Engineering and Entrepreneurship Neural Networks | Systems Equipments
- - - - - - Advancementsin
Healthcare Technology
- - - - - - Therapeutic Equipment




VELTECH MULTITECH DR.RANGARAJAN DR.SAKUNTHALA ENGINEERING COLLEGE
DEPARTMENT OF BIOMEDICAL ENGINEERING
REGULATION-2019

S No Course Code Course Mapping with PO's & PSO's
PO1 | PO2 | PO3 | PO4 | PO5 PO6 PO7 | PO8 PO9 PO10 | PO11 PO12 PSO1 | PSO2 | PSO3
1 191HS101 English for Engineering i i i i i ) i 3 3 3 i 5 i ) i
Students
2 | 191CH101 Engineering Chemistry 31 3| 2] 2 , 2 2 - - - - 2 1 - -
3 | 191PH101 Engineering Physics 3 21 2 3 2 2 2 2 i i 2 1 ) )
4 | 191IMA101 Engineering Mathematics |
3 3 2 2 1| - - - - - - 1 - - 1
5 | 19IMEI111 Basic Civil and Mechanical 31311 - 5o | 2| 1 i i ) 5 i ) i
Engineering
6 191EE111 Basic Electrical and
Electronics Engineering S| 2|21 1 T | T ) ) i i ) ) i
7 | 191IME112 Engineering Graphics 1 1] 2| - 3 1 - - - 1 1 1 . . -
8 | 191PH10A Physics Laboratory 3 13|22 - 2 | 2| 2 2 - | - 2 1| - -
191CH10A Chemistry laboratory 3 | 3| 2] 2 - 2 2 2 2 - - 2 1 - -
10 |191HS201 Environment Science and 313212 - 5> | 3| 2 i i ) 5 i ) i
Engineering
11 | 191MA201 Engineering Mathematics 1 3 31212 2 - - - - - 2 1 -
1o | 191PH201 Materials Science For 313212 - o | 2] - 5 i ) 5 1 ) i
Electronics Engineering
13 | 191EC21A Electronic Devices and 313212 - i ) ) i i ) 5 o | 1 i
Circuits
14 | 191BM221 Introduction To Biomedical 3 -l a2l2] - 5 | - ) i i ) 1 3 | 1 i
Engineering
191BM 222 Fundamentals Of 313|312 1 - - 2 - - - 1 3 2 -
15 . .
Biochemistry
16 | 19IME2IA Engineering Practices 313221 . o | 3| 2 i i i 2 5 1 i
Laboratory




191EC21A Circuits and Devices

17 Laboratory 3 2 3

18 | 191BM22A Bio-Chemistry Laboratory 3 2 3

19 191IMA301 Linear AlgebraAnd 3 1 1
Numerical Methods

op | 191CS311 Data Structures In C 3 3 3

n 191BM 321 Anatomy And Human 3 3 2
Physiology

oo | 191BM322 Digital Logic Design 3 1 3

o3 | 191BM323 Signals And System 3 2 3

oq | 191BM324 Biosensors & Instrumentation | 3 3 3

o5 191CS31A Data Structures In C 3 3 3
Laboratory

26 191BM32A Anatomy And Human 3 2 3
Physiology Laboratory

o7 | 191BM32B Digital Design Laboratory 3 2 3

08 191MA401 Probability And Random 3 1 1
Process

o9 | 191BM421 Biomedical Instrumentation 3 2 3

30 | 191BM422 Biomechanics 3 2 3

31 | 191BM423 Biosignal Processing 3 2 3

3o | 191BM424 Pathology And Microbiology 2

3 191BM425 Bioethics & Intellectual - 1 1

Property Rights (IPRS)




191HSA0A Reading And Writing Skill
35
Laboratory
36 |191BM42B Biosignal Processing Lab
191BM42A Pathology And Microbiology
37 Lab
38 191BM521 Diagnostic And Therapeutic
Equipment
39 | 191BM522 Hospital Management
40 | 191BM523 Control Systemsin medicine
41 191BM524 Biomaterials & Artificial
Organs
191BM 525 Microprocessor&
42 .
Microcontroller
191BM52B Diagnostic And Therapeutic
43 -
Equipments Lab
m 191BM52A Microprocessor &
Microcontroller Lab
191BM621 Advanced Microcontrollers
45 and its Applications
46 | 191BM622 Communication Systems
47 | 191BM623 Medical Informatics
48 | 191BM624 Radiologica Equipments
49 191HSG0A Communication Skills
Laboratory
191BM62A Communication Systems
50
Laboratory
51 | 191BM62B Innovation Practices




Laboratory

5o | 191BM721 Medical Device Design 3 2|11 - 1 - - - - - 1 1
53 | 191BM722 Medical Imaging Processing 3 |3 ]3] 2 2 - - - - - - 1 1
51 | 191BM723 Medical Robotics 3 13]3]3 2 3 - - 2 - - 2 2
55 | 191BM72A Medica Devices Laboratory 3 3] 2] 2 2 1 - - - - - 2 1
56 191BM72B Medical Image Processing 3 31313 3 - - - - - - 1 1
Laboratory
57 | 191BM77A Project Work Phase- 1 1 1 1 1 2 1 1
58 | 191BM78A Project Work Phase-11 3 3| 3| 3 1 1 1 1 1 2 1 3 1
59 |191BM531 Biomems 3 13]3]3 3 3 - - - - - 1 1
60 | 191BM532 Biometric Systems 3 12|32 2 2 - 2 1 1 - 2 3
61 | 191BM533 Tissue Engineering 3 1111 - 1 - - - - - 1 1
62 | 191BM534 VLS| Design 3 1 3]3]2 1 - - - - - - - 1
63 | 191BM631 Medical Optics 3 | 2]2|3] 3 2 3 1 2 2 3 2 3
64 191BM632 Nanotechnology And 24 124122124 26 | 26 |22 | 22 | 22 | 26 | 22 2.6 2.6
Applications

65 | 191BM633 Telehealth Technology 2 | 2| 2] 2 2 2 2 2 2 3 2 3 3
66 | 191BM634 Virtual Redlity 313|313 2 2 2 2 3 3 2 3 3

191BM731 Brain Computer Interface 3 121212 2 1 2 1 1 1 - - 2
67 And Its Applications

191BM 732 Drug Delivery System 3 3132 - 2 - - - - - 2 2

68




69

191BM733

Lasers In Medicine

70

191BM734

Physiological Modelling

71

191BM735

Biofluids And Dynamics

72

191BM736

Bioinformatics

73

191BM 737

Computer Networks

74

191BM 738

Pattern Recognition And
Neural Networks

75

191BM 831

Assist Devices

76

191BM832

Neural Engineering

77

191BM 833

Principles Of Management

78

191BM 834

Soft Computing Techniques

79

191BM835

Electrical Safety And Quality
Assurance

80

191BM 836

Embedded And Real Time
Systems

81

191BM 837

Rehabilitation Engineering

82

191BM838

Wearable Systems




YEAR 1 SEMESTER 1 |L P |C
COURSECODE/ 191HS10/ENGLISH FOR ENGINEERING 3 0 |3
COURSETITLE STUDENTS

COURSE OUTCOMES

On completion of the course, students will be able to

Co1
CO2

CO3

CO4
CO5

Infer meanings of unfamiliar words from context
Enable to achieve linguistic competence and be able to use grammar as atool or resource
in the comprehension and creation of oral and written discourse efficiently according to
the situation.

Write cohesively, coherently and flawlessly with a wide range of vocabulary and

organizing their ideas logically on atopic.

Activate and reinforce the habit of reading and writing effectively in their discipline.
Collaborate with multicultural environment.

CO-PO& PSO MAPPING

co | PO1|PO2|PO3| PO4| PO5| POB | PO7 | POS| PO | PO10 | PO11 | PO12 PSf Psg PSé)
cor| - | -| -| -] -] -| -| 3| 3| 3 - 2 - - ;
co2| - | -| -| -| -| -| -| 3| 3] 3 - 2 - - ;
co3| - | -| -| -| -| -| -| 3| 3] 3 - 2 ; ] ]
coa| - | -| -| -| -| -| -| 3| 3] 3 - 2 - ; -
cos| - | -| -| -] -] -| -| 3| 3| 3 - 2 - . ;

-l - - - - -] -] 3] 3] 3 - 2 - ; -

CcO




YEAR 1 SEMESTER 1 |L P |C
COURSECODE/ 191CH101/ ENGINEERING CHEMISTRY 3 0 |3
COURSETITLE

COURSE OUTCOMES

On completion of the course, students will be able to

Analyse microscopic chemistry in terms of atomic, molecular and Intermolecular forces for real

col time applications of semiconductors.

CO2 Investigate the various water treatment and softening methods.

CO3  Appraisethe types and mechanism of electrochemical reaction in batteries and fuel cells.

CO4  Explain the basic principle, types and mechanism of polymerization process and techniques.

CO5 Assess the properties, characterization and applications of advanced materials for energy

storage.
CO-PO& PSO MAPPING

CO |PO1|PO2|PO3|PO4 |PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 |PO12 |PSO1 |PSO2 | PSO3
CO13 3 2 2 - 2 2 - - - - 2 1 - -
CO2 3 3 2 2 - 2 2 - - - - 2 1 - -
CO3 3 3 2 2 - 2 2 - - - - 2 1 - -
CO4 |3 3 2 2 - 2 2 - - - - 2 1 - -
CO5 (3 3 2 2 - 2 2 - - - - 2 1 - -
CO3 3 2 2 | 2 2 |- F - - 2 1 -




YEAR

SEMESTER

COURSECODE/
COURSETITLE

191IMA10/ENGINEERINGMATHEMATICS-

COURSE OUTCOMES

On completion of the course, students will be ableto

Analyze the characteristics equation of alinear system with Eigen values and vectors for

col practical application.
CcO2 Determine the bending of family of curves using differential calculus which deals in various
disciplines.
CO3 Apply partial derivativesin various engineering problems.
CO4 Identify and solve the real time problems using higher order differential equations.
CO-PO&PSO MAPPING
co PO[P [P [P [P [P [P [P [P [PO [PO [PO [PSO[PSO[PSO
1 oOoj] ool O] 0] O] O] O 10 11 12 1 2 3
2 3 4 5 6 7 8 9
col 3| 3 2 2 - - - - - - 1 - - 1
CO2 0V glza| 2 22| - | | |- | | 2| -1 -1|1
cos3 3| 3 2 2 1 - - - - - - 1 - - 1
co4 3| 3 2 2 1 - - - - - - 1 - - 1
COs 3| 3 2 2 1 - - - - - - 1 - - 1
CO 3| 3 2 2 1 - - - - - - 1 - - 1




YEAR

SEMESTER

COURSECODE/
COURSETITLE

191PH101/ENGINEERINGPHY SICS

COURSE OUTCOMES

On completion of the course, studentswill be able to

COo1
CO2

CO3

CO4
CO5

Demonstrate the proficiency on the properties of matter and its applications

Describe the working principles of Laser and its developments in industrial and medical
applications
Explain the propagation of wavesin optical fibres and their applications

Apply the theory of wave nature of particlesin various microscopic applications

Analyze the structure of materials and its crystal growth techniques

CO-PO& PSO MAPPING

co | Po1|Po2| P03 | PO4 | POS | PO6 | POT | POB| POY| o | T2 | PO12| PSOL | PSO2 | PSO3
Ol g 3l 22| -|2|2]2]2]-/- 2 1 : :
CO21 3l 3| 22| -|2|2|2|2|-]- 2 1 i i
€31 g 3|2 2| -|2|2|2|2]-|-1|2/]1] -] -
COdl sl 3 22| -|2|2|2|2|-]- 2 1 ; ;
€Sl g 3|2 2| -|2|2|2|2]-|-1|2/]1] -] -
co| 3| 3|22 -|2|2]2|2]-/1- > | 1 i i




YEAR 1 SEMESTER 1| T |P |C

COURSECODE/ 191IME111/BASIC CIVIL AND 3 0 0 3
COURSE TITLE MECHANICAL ENGINEERING
COURSE OUTCOMES

On completion of the course, studentswill be able to

CO1 Explainthe usage of construction material and proper selection of construction materials
CO2 Explain about water resources, sewage treatment and transportation systems
CO3 Explain about the components usein power plants
CO4 Describetheinternal combustion engines
CO5 Explain about the renewable energy sources and refrigeration cycles
CO-PO& PSO MAPPING
co PO | PO | PO | PO | PO | PO | PO | PO | PO | POl | POl | PO1 | PSO | PSO | PSO
1 2 3 4 5 6 I 8 9 0 1 2 1 2 3
oLl 3 3|11 ]| -]2]2]1]- -] - -2 | - -
co2 3 3 1 1 - 2 2 1 - - - 2 | i )
CO3 V33|12 | -|2|z2|1]|-]|- -2 | - -
CO4 33|11 |-|2]2]1|-]- o2 | - -
cos 3 3 1 1 - 2 2 1 - - - 2 | i )
Cco 3 3 1 1 - 2 2 1 - - - 2 i ) i




YEAR 1 SEMESTER 1| T |P |C
COURSECODE/ 191EE111 /BASIC ELECTRICAL AND 3 |0 0 3
COURSE TITLE ELECTRONICS ENGINEERING

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 Summarizes about different structures of Power system and safety measures.
CO2 Explain about the basics of Electricity

CO3 Discuss on various electric circuits and use of measuring instruments

CO4 .
amplifiers

CO5 Infer about Digital Electronics and Communication System

Clarify the working of basic electronic devices such as diode, transistor and operational

CO-PO&PSO MAPPING

co | PO[PO[POTPO[PO[PO[PO[PO[PO[POL[POL[POL[PSO[PSO [ PSO
1| 23| 4|5 |6 ]| 7] 8]29 0 1 2 1 2 3
cor [ 5| 5 [ 5| - | ] o ] ] ) ] ] ]
coz | | L, |, | . | ] o . ] . ) ] ]
cos | , | ;| {1 | ] o ] ) . ) ] ]
oLl ol 1] 1] 1] 1] - ; A ; ] ] ] ] ]
COS 1ol 1] 1] 1] -] - - - ] ) ] ] ] ]
co | 3| 2] 2] 1| 1] - - - ] ) ] ] ] ]




YEAR SEMESTER 1 |L P |C
COURSECODE/ 191ME112 / ENGINEERING GRAPHICS 2 0 3
COURSE TITLE
COURSE OUTCOMES
On completion of the course, students will be able to
CO1 Draw engineering curves and apply the concepts of free hand sketching
CO2 Draw orthographic views of points, lines and surfaces
CO3 Draw visualizations of simple solid objects as per orthographic projections
CO4  Draw sections and developments made in drawing
CO5 Draw pictorial drawings of simple objects
CO-PO& PSO MAPPING
co PO | PO | PO | PO | PO | PO | PO | PO | PO |POl| PO1| PO1|PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
CoL 11 | 1 S T T N B R i i i
coz | 1 2 - 3 1 - - - 1 1 1 - - -
e T T S e e T A Y A B
Oty a2 - 32| -] -] -]1]1]1 i i i
CO5 1 1 2 - 3 1 - - - 1 1 1 - - -
CO 1 1 2 - 3 1 - - - 1 1 1 - - -




YEAR 1 SEMESTER 1| T |P |C

COURSECODE/ 191PH10A / PHYSICS LABORATORY o (0 |2 |1
COURSETITLE

COURSE OUTCOMES
On completion of the course, studentswill be able to

col Apply the principles of properties of matter in determining the various el astic properties

CO? Attains the practical knowledge, to apply principles of optics for various engineering

applications

CO3  Demonstrate the technical knowledge on Quantum Mechanical concepts

CO-PO&PSO MAPPING

o | PO[PO[PO[PO[PO[PO [PO [ PO [ PO [ POL | POL | POL [ PSO | PSO | PSO
11 2|3 4a|5s5]|6]| 7] 8] 9] o 1 2 1 2 3
COll 3|l 3| 2 2] -] 2|21 2] 2| - ] 2 1 ] ]
CozZl 3l 3| 2 2] -] 2|21]2]2 ; ; 2 1 ; ;
CO3 | g g | 2| 2| - 22| 2| 2| - ; 2 1 ; ;
col 3!l 3|l 22| -12|2|2|2| - ; 2 1 ; ;




YEAR 1 SEMESTER 1| T |P |C

COURSECODE/ 191CH10A / CHEMISTRY LABORATORY o (0 |2 |1
COURSETITLE

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

CO1 A cquireknowl edgeonguantitati vechemi cal anal ysi sbyinstrumentati onandvol umetric method

CO2 Anayzethewatersampl ef orhardness, chl ori de,sodi um/potassi umcontent,dissol ved oxygenetc.

cO3 Sol veanal yti cal probl emsi nspectrometerandflamephotometerf orthei dentificationand
quantification

CO-PO& PSO MAPPING

o | PO[PO[PO[PO[PO[PO[PO[PO|PO|POL|[POL|POL[PSO [ PSO
21 3| a4als5 |6 | 78| 9| o 1 2 1 2
COL V3l 3| 2| 2| -]2|2|1] 2] - ] 2 1 ]
Coz | 3l 3| 2| 2| -]2|2]1]2 ; ; 2 1 ]
CO3 | 3l 3| 2|2 -|2|2]1]2 ; ; 2 1 ]
co 31 32| 2| -|2]2]1|2] - ; 2 1 }




YEAR 1 SEMESTER 2 |L |T P |C
COURSECODFE/ 191HS201-ENVIRONMENTAL SCIENCE 3 0 0 3
COURSE TITLE ENGINEERING

COURSE OUTCOMES:

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

CO1 Interpret the concept, structure and function of an ecosystem.

CO2 Identify the values and conservation methods of biodiversity.

CO3 Demonstrate the environmental impacts of energy development.

CO4 Categorize the various environmental pollutions and select suitable preventive

measures.
CO5 Percelve the environmental effects of human population and the implementation
of welfare PROFESSIONALS.

CO6 Recall the environmental ethicsand legal provisions.
Course Mapping CO'swith PO's
outcome
CO’s PO | PO |PO|PO|PO|PO|PO|PO|PO|PO |PO |PO |PSO PSO | PSO3

1 2 3 4 5 6 I 8 9 10 11 12 1 2

CO1 3 3 2 2 - 2 3 - - - - 2 - - -
CO2 3 3 2 2 - 2 3 2 - - - 2 - - -
CO3 3 3 2 2 - 2 3 - - - - 2 - - -
CO4 3 3 2 2 - 2 3 - - - - 2 - - -
CO5 3 3 2 2 - 2 3 - - - - 2 - - -
CO6 3 3 2 2 - 2 3 2 - - - 2 - - -
Average - - -
oo s |3 |2 |2 |- |2 |38 |2 |- |- |- |2




YEAR

1 SEMESTER 2 |L |T P |C

COURSECODE/ 191IMA201-ENGINEERING MATHEMATICS 2 2 0 3
COURSE TITLE I

COURSE OUTCOMES

CO1:
CO2:

COa3:

CO4
CO5

Evaluate multiple integrals using change of variables.
Apply various integral theorems for solving engineering problemsinvolving cubes and
rectangular parallelepipeds.
Construct anaytic functions of complex variables and transform functions using conformal
mappings.

Estimate the real and complex integrals over suitable closed paths and contours.

Compute linear differential equations using Laplace transform techniques.

Course Mapping CO'swith PO's
outcome
PO |PO |PO |PO PO |PO |PO |PO |PO8 |PO9 |PO |PO |PO PSO | PSO | PSO
1 2 3 4 5 6 6 7 10 |11 |12 1 2 3
CO1: 3 3 2 2 2 - - - - - - - 2 1 - -
CO2: 3 3 2 2 2 - - - - - - - 2 1 - -
CO3: 3 3 2 2 2 - - - - - - - 2 1 - -
CO4: 3 3 2 2 2 - - - - - - - 2 1 - -
CO5: 3 3 2 2 2 - - - - - - - 2 1 - -
Ave 3 3 2 2 2 - - - - - - - 2 1 - -




YEAR 1 SEMESTER L T C
COURSECODE/ 191PH201-MATERIALS SCIENCE FOR 3 0 3
COURSE TITLE ELECTRONIC ENGINEERING
COURSE OUTCOME
At the end of the semester the students will be able to:
CO1 Assimilate on classical electron theories, and energy band structures
Analyze the fundamentals of various magnetic materias, ther
CO2 . NS )
properties and applications in advanced technologies
coO3 Examine the importance of sound properties in engineering fields by
projecting the view of applicationsin medical field
Describe the significance of optical properties of materias in
CO4 . 9 .
advanced engineering technologies
CO5 Assimilate recent technological developments, used in creating
products from various bio-materials
Course Mapping CO'swith PO's
outcome apping
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O PgO Pgo
Co1 3 3 2 2 - 2 2 2 2 - - 2 |1 - -
Co2 3 3 2 2 - 2 2 2 2 - - 2 |1 - -
CO3 3 3 2 2 - 2 2 2 2 - - 2 |1 - -
Cco4 3 3 2 2 - 2 2 2 2 - - 2 |1 - -
CO5 3 3 2 2 - 2 2 2 2 - - 2 |1 - -
AVG 3|1 3] 2 |2 - 2 | 2 | 2] 2 - - 2 |1 - -




YEAR 1 SEMESTER 2 |L |T |P |C
COURSECODE/ 191EC2A-ELECTRONIC DEVICES AND 3 0 0 3
COURSE TITLE CIRCUITS
COURSE OUTCOMES
On the successful completion of the course, students will be able to
CO1 Apply the semiconductor devicesin design of electronic devices.
CO2 Explain the fundamentals of transistors and amplifiers
CO3 Analyze the characteristics of different types of transistors.
CO4 Describe the significance of Power devices and display devices.
CO5 Employ the acquired knowledge in design of oscillators and feedback
amplifiers.
Course
outcome Mapping CO'swith PO's
cos |PO|PO[PO|PO[PO|PO|PO[PO|PO[PO |PO|PO|PSO |PSO2| PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 3
Co1 3 3 2 2 - - - - - - 2 2 1 -
CO2 3 3 2 2 - - - - - - - 2 2 1 -
CO3 3 3 2 2 - - - - - - - 2 2 1 -
CO4 3 3 2 2 - - - - - - - 2 2 1 -
CO5 3 3 2 2 - - - - - - - 2 2 1 -
Average
co 33|22 -1-1|-1-1-1]- - 2 2 1 -




YEAR 1 SEMESTER L | T C
COURSECODE/ 191BM222-FUNDAMENTALS OF 3 |0 3
COURSE TITLE BIOCHEMISTRY

COURSE OUTCOMES

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

CO1

CO2

CO3
CO4

CO5

Understand the basics of Eukaryotes and Prokaryotes along with
their functions

Describe about classification of carbohydrates and their metabolic
pathways
Understand the properties and classification of proteins with
characterization techniques

Describe about classification of lipids and their metabolic pathways
Discuss Structure of Purines and Pyrimidines along with metabolism

and disorder of nucleotides

Course
outcome

Mapping CO’s with PO’s

CO’s

PO1 | PO2 | PO3

PO4

POS | PO6 | PO7 | PO8 | PO9

PO10

PO12

CO1

CO2

CO3

CO4

CO5

Average
(6{0)
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YEAR 1 SEMESTER 2 |L T P |C
COURSECODE/ 191BM221- INTRODUCTION TO 0 |0 |3
COURSE TITLE BIOMEDICAL ENGINEERING
COURSE OUTCOMES
On the successful completion of the course, students will be able to
Explain the fundamental concepts of different systemsin anatomy and
CO1 physiology
CcO?2 Demonstrate the metabolism concepts.
Demonstrate the basic ideas of health monitoring devices used in health
CO3 care.
Explain the concepts of biomaterials and idea of biomechanics used in
CO4 biomedical engineering design concepts
Understand the ethical issues to be followed while handling Biomedical
CO5 Engineering devices.
Course
outcome Mapping CO'swith PO's
co’ PO |PO|PO|PO|PO|PO|PO|PO|PO| PO | PO | PO | PSO | PSO2 | PSO
> 1 2 3 4 5 6 7 8 9 10 11 12 1 3
coL | 3211 - - - - 2 - -
co2 |33 ] ) ) 1 ) )
co3 3 3 3 2 1 - - - - - - 1 3 2 -
co4 3 3 3 2 1 - - - - - - 1 3 2 -
cos | 3 - -1s]-1-1]-13]-1-* - - 2 - -
Average | 3 3 3 2 1 - - 2 - - - 1 3 2 -
CO




YEAR 1 SEMESTER 2 |L |T |P |C
COURSECODE/ 191EC21A-CIRCUITSAND DEVICESLAB 0 0 2 1
COURSE TITLE
COURSE OUTCOMES
On the successful completion of the course, students will be able to
Co1 Ability to fabricate electrical and electronics circuits.
CO2 Demonstrate wide knowledge on mechanica and civil operations
Course
outcom Mapping CO'swith PO's
e
CO’s PO | PO |PO|PO|PO|PO|PO|PO|PO| PO | PO | PO | PSO |PSO2| PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 3
co1 3 3 2 2 - - - - - 2 3 2 -
CO2 3 3 2 2 - - - - - - - 2 3 2 -
Averag ) ) ) ) ) ) ) )
eCO 3 3 2 2 2 3 2




YEAR 1 SEMESTER 2 |L |T |P
COURSECODE/ 191IME21A-ENGINEERING PRACTICES 0 0 4
COURSE TITLE LABORATORY

COURSE OUTCOMES

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

CO1

CO2

CO3

CO4

CO5

Assimilate on classical electron theories, and energy band structures

Analyze the fundamentals of various magnetic materias, ther
properties and applications in advanced technologies

Examine the importance of sound properties in engineering fields by
projecting the view of applications in medical field

Describe the significance of optical properties of materias in
advanced engineering technologies

Assimilate recent technologica developments, used in creating
products from various bio-materias

Course ] . ’
outcome Mapping CO’s with PO’s
CO’s PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 P?O 30 Pgo
Co1 3 3 2 2 - 2 3 - R _ i} > 5 1 -
CO2 3 3 2 2 - 2 3 2 _ _ i} > 5 1 -
CO3 3 3 2 2 - 2 3 i _ _ i} > 5 1 -
CO4 3 3 2 2 - 2 3 - R - i} > > 1 -
CO5 3 3 2 2 - 2 3 N ) ) 3 5 > 1 -
CO6 3 3 2 2 - 2 3 2 ) ) 3 5 > 1 -
Average
CcoO 3 3 2 2 2 3 2 2 2 1




YEAR 2 SEMESTER 2 |L [T |P |C
COURSECODE/ 191BM22A-BIOCHEMISTRY LAB o lo |2 |1
COURSE TITLE

COURSE OUTCOMES

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

CO1

CO2

CO3

CO4

CO5

Understand the Biochemistry laboratory functional components

Understand the basics principle of preparation of buffers

Have a sound knowledge of qualitative test of different biomolecules.

Understand the basics knowledge of Biochemical parameter and their
interpretation in Blood sample

Have a sound knowledge of separation technology of proteins and
amino acids.

Course . o '
outcome Mapping CO'swith PO's

Cco’s | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 Pfo Pgo 30
cor | 3| - | 2 3| 1] 2] -] -7- ) - n s 1 :
co2 | 3 | - [ 2 [ 3 [ - [ 2 - -1- - - . s -
cos | 3 | - [ 2 [ 2 [ - [ 1 - - - - - : S -
coa | 3| - | 2| 2| -2 1]-1-71- - - > 1 .
cos | 3 - [ 2 2 -1 21 <-1-71- - . : 1 :
Average

co - - O A O R e i > | 3| 1| 1




YEAR 2 SEMESTER 3 |L |T [P |C
COURSECODE/ 191IMA301-LINEAR ALGEBRA AND 2 2 0 3
COURSE TITLE NUMERICAL METHODS

COURSE OUTCOME

After successful completion of the course, students should be able to:

Explain the fundamental concepts of advanced algebra and their role in modern
mathematics and applied contexts.

Demonstrate accurate and efficient use of advanced algebraic techniques.

Demonstrate their mastery by solving non - trivial problems related to the concepts and
by proving simple theorems about the statements proven by the text.

Have a fundamental knowledge of the basic solutions of equations and eigen value
problems.

Acquire skills in  handling dituations involving first and second order
differential equations.

PROFESSIONAL OUTCOMES (POs)

Cos | PO1[PO2][PO3][PO4][PO5 [ PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PO3
coil|3 |2 |- |- |- |- T- 1- T1- 71- - 1 1 - -
co2 (3 2 [- |- [- [- - 1-71T-1- - 1 1 - -
co3 |3 |3 |- |- [- |- [ 1- 1-71- - 1 1 - -
co4 3 |- [- - 13 [- [ 1- 1-7- - 1 1 - -
cos 3 |- [- - T3 - T- 1T- 1-17- - - 1 - -




YEAR

2 SEMESTER

COURSECODE/
COURSETITLE

191CS-311 DATA STRUCTURES

COURSE OUTCOMES

Describe the basics of C PROFESSIONALming language
Apply the concepts of functions, pointers, structures and unions for the given application

Anayze and implement linear data structure operationsin C

Analyze and evaluate non linear data structure for the given application
Apply the hashing concepts an choose the appropriate sorting agorithm for an

application
CO, PO, PSO MAPPING

Cos PO |PO |PO |PO |[PO |PO |PO |PO |PO|PO |PO |PO |PSO1 |PSO2 |PSO

1 2 3 4 5 6 7 8 9 10 11 12 3
CcCo1l1 |3 2 3 3 3 - - - - - - - 3 3 -
co2 |3 3 2 3 3 - - - - - - - 3 3 -
cCo3 |3 3 3 3 3 3 - - - - 3 3 3 3 2
cCo4 |3 3 3 3 3 3 - - - - 3 3 3 3 2
CO5 |3 3 3 3 3 3 - - - - 3 3 3 3 2
(6{0) 3 3 3 3 3 3 - - - - 3 3 3 3 2




YEAR

SEMESTER

COURSECODE/
COURSETITLE

191BM321-ANATOMY & HUMAN
PHY SIOLOGY

COURSE OUTCOMES

= Explain basic structure and functions of the cell.

= QOuitline the physiology of respiration, and the different components of respiratory system,
Physiology of muscles and joints

=  Summarize the physiology of heart associated with blood pressure and Analyze how the
neurons transmit the impul se and the reflex mechanism

= Explain the components involved in digestive and urinary system also the physiology

= Explain the mechanism and physiology involved in vision and hearing and understand the
use of endocrine glands

CO-PO and PSO Mapping

Cos | PO|[PO[PO[PO[PO|[PO[PO[PO[PO[PO [ PO | PO |PSOL|PSO2 | PSO3
1 /2| 3| 4|5 |6 |7|8|9]|10]11]12
cor| 31| -2 faf[a]-]1212]3]2]n1 - -
co2 | 31| -] -[a[-[a2]-1-121]21]n1 - -
cos| 3 | 1| -] -1 ]-]1]-11]2]3s] 3 1 1
co4 | 3 | 1] - - r a1l - 23] 1 - -
cos| 3| 1|11 ][22 ][-]Ta2]a]-]27]3]s3 - 1
co [ 3|11 21| r]afala]a1]|2]3] 2 1 1




YEAR SEMESTER T P |C
COURSECODE/ 191BM322-DIGITAL LOGIC DESIGN 0 3
COURSE TITLE
COURSE OUTCOMES
At the end of the course:
= Usedigita electronicsin the present contemporary world
= Design various combinational digital circuits using logic gates
= Do the analysis and design procedures for synchronous and asynchronous sequential
= circuits
= Usethe semiconductor memories and related technology
= Useédectronic circuitsinvolved in the design of logic gates
CO-PO and PSO Mapping
Cos PO | PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
COo1 3 3 2 1 - - - - - - - 1 3 2 1
CO2 3 3 3 1 - - - - - - - 1 3 2 1
CO3 3 3 3 2 - - - - - - - 1 3 2 1
Cco4 3 2 2 1 - - - - - - - 1 3 2 1
CO5 3 2 3 1 - - - - - - - 1 3 2 1
6{0) 3 3 3 1 - - - - - - - 1 3 2 1




YEAR SEMESTER 3 P |C
COURSECODE/ 191BM 323-SIGNALS AND SYSTEM 0 3
COURSE TITLE
COURSE OUTCOMES
At the end of the course
= Tobeableto determineif agiven system islinear/causal/stable
= Capable of determining the frequency components present in a deterministic signal
= Capable of characterizing LTI systemsin the time domain and frequency domain
To be able to compute the output of an LTI system in the time and frequency domains
CO, PO, PSO MAPPING
Cos PO | PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
COo1 3 3 3 3 3 2 - - - - 2 3 3 3
CO2 3 3 3 3 3 2 1 1 - 1 2 3 3 3 3
CO3 3 2 3 3 2 2 2 2 - - - 2 3 2 3
Cco4 3 3 2 3 2 1 2 - - - 2 2 3 3 3
CO5 3 3 3 3 2 1 3 2 2 - - 3 3 3 3
CoO 3 3 3 3 2 2 2 2 1 2 2 3 3 3




YEAR

SEMESTER

COURSECODE/
COURSETITLE

191BM324-BIOSENSORS &
INSTRUMENTATION

COURSE OUTCOMES

The students would be able to
To analyze the performance of sensor and evaluate the various types of sensors

To apply arigorous engineering design principles and methodology to design the signal
conditioning amplifiers for resistive transducesrs
To demonstrate the various capacitive and Inductive transducers
To articulate various photoel ectric transducers
To elucidate various detection devices

CO, PO, PSO MAPPING

Cos PO PO PO |PO PO PO |[PO |PO |PO|PO |PO |PO |PSO1|PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 |11 12
co1l1 |3 3 3 3 2 2 1 1 1 1 1 3 3 1 2
co2 |3 3 3 3 2 2 1 1 1 1 1 3 3 1 2
Co3 |3 3 3 3 2 2 1 1 1 1 1 3 3 1 2
CoO4 |3 3 3 3 2 2 1 1 1 1 1 3 2 1 2
CO5 |3 3 3 3 2 2 1 1 1 1 1 3 3 1 2
CcO 3 3 3 3 2 2 1 1 1 1 1 3 3 1 2




YEAR 2 SEMESTER 3 |L |T [P |C

COURSECODE/ 191CS32A-DATA STRUCTURESIN C o lo |2 |1
COURSE TITLE LABORATORY
COURSE OUTCOMES

= State the functions to implement linear and non-linear data structure operations.

= |dentify appropriate linear / non-linear data structure operations for solving agiven
problem.

= Practice the use of tree and graph data structure operations.

= Anayze appropriate hash functions that result in a collision free scenario for data
storage and retrieval.

= Construct appropriate sorting and searching functions based on the application

CO-PO & PSO Mapping

CO |PO| PO |PO|PO|PO|PO|PO|PO|PO|PO1l|POL1l|POL | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
coi1| 3 3 3 2 - 1 1 1 1 2 - 3 3 2 3
coz2 | 3 3 3 2 - 1 1 1 1 2 - 3 3 2 3
Co3 | 3 3 3 2 - 1 1 1 1 2 - 3 3 2 3
CO4 | 3 3 3 2 - 1 1 1 1 2 - 3 3 2 3
CO5| 3 3 3 2 - 1 1 1 1 2 - 3 3 2 3
CO 3 3 3 2 - 1 1 1 1 2 - 3 3 2 3




YEAR 2 SEMESTER L [T C
COURSECODE/ 191BM32B-DIGITAL DESIGN 0 1
COURSE TITLE LABORATORY
COURSE OUTCOMES
At the end of the course , the students can able to
= Design multiplexer , encoder using logic gates.
= Design shift registers using flip flops
= Acquire knowledge in PSPICE
CO-PO & PSO Mapping
CO |PO| PO |PO|PO|PO|PO6|PO|PO8|PO| PO1| PO1 01 SO SO SO
1 2 3 4 5 7 9 0 1 2 1 2 3
CO1,| 3 3 3 2 - - - - - - 2 3 2 2
co2| 3 3 3 2 - - - - - - - 2 3 2 2
CO3| 3 3 3 2 - - - - - |- - 2 3 2 2
CcO 3 3 3 2 - - - - - - - 2 3 2 2




YEAR

SEMESTER

COURSECODE/
COURSETITLE

191BM32A-ANATOMY AND HUMAN
PHYSIOLOGY LABORATORY

COURSE OUTCOMES

At the end of the course , the students can able to
= |dentification and enumeration of blood cdlls
= Enumeration of haematological parameters
» Anaysisof special sensory organs test

CO-PO & PSO Mapping

CO | PO | PO | PO |PO|PO|PO|PO|PO|PO | PO1l | PO1 O SO SO SO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
COo1l| 3 1 1 2 - - - - 1 - 2 3 1 1
Coz2 | 3 - 2 1 1 - - 1 1 - - 2 3 1 1
CO3| 3 2 - - - 2 - - - |- - 2 3 1 1
CO 3 2 2 1 2 2 - 1 1 1 - 2 3 1 1




YEAR 2 SEMESTER 4 L |T (P |C

COURSECODE/ 191MA401-PROBABILITY AND RANDOM 2 2 0 3
COURSE TITLE PROCESSES
COURSE OUTCOMES (COS):

= Demonstrate and apply the basic probability axioms and concepts in their core areas.

= Apply the concepts of probability distributions in an appropriate place of science
andEngineering.

= Cadculate the relationship of two dimensiona random variables using correlation
techniquesand to study the properties of two dimensional random variables.

= Estimate the functions of time when the probability measure is associated through
random process.

= Evaluate the concept of spectral density functions.

CO,PO,PSO MAPPING

Cos | PO1|PO2[PO3|PO4 | PO5| PO6 [ PO7 | PO8 | PO9 | PO10 | PO11 [ PO12 | PSO1 | PSO2 | PSO3
coi| 3 | 2| - | - -1 -1-71T+-7T-+- - - 1 1 - -
co2| 3 | 2| - | - -1 -1-71T+-7T-+- - - 1 1 - -
cCos| 3 |3 | - | - -1 -1-71T+-7T-+- - - 1 1 - -
coa| 3 | - | - -3 -1-71-7T-+- - - 1 1 - -
cos | 3 | - | - [ -1 33 -1 -71-71- - - - 1 - -
co | 3|2 | - -13 [ -1-71-7T- - - 1 1 - -




YEAR 2 SEMESTER 4 L |T |P |C
COURSECODE/ 191BM421-BIOMEDICAL 3 o |o |3
COURSE TITLE INSTRUMENTATION

COURSE OUTCOMES

At the end of the course, the student should be able to:

Differentiate different bio potentials and its propagations.

[llustrate different electrode placement for various physiological recordings
Design bio amplifier for various physiological recordings

Explain various technique for non-electrical physiogical measurements
Demonstrate different biochemical measurement techniques.

CO,PO,PSO MAPPING

Cos |PO|[PO|PO|[PO|PO|[PO|[PO|[PO]|PO|POL]|POL]| POLl]|PSO | PSO | PSO
1|23 |4|5|6|7|8|]9] o0 1 2 1 2 3
cCoil| 2 [ 1 [ 1] -1 -1 -1T-71T-T7- : - 1 ) } 5
Co2 | 3 |2 111 -1-71-7- - - 2 2 1 5
co3| 3 |3 [ 21111 -T7T- - - 2 3 2 1
Co4| 3 |3 [ 2111 1]-7T- - - 2 3 2 1
CO5| 3 |3 |2 1|11 1]-7T- - - 2 3 2 1
CO |3 |32 1111 -7- - - 2 3 2 1




YEAR 2 SEMESTER 4 |L T P |C
COURSECODE/ 191BM422-BIOMECHANICS 3 [0 |0
COURSE TITLE
COURSE OUTCOMES
At the end of the course, the student should be able to:
= Differentiate the concept of kinetics and kinematics.
= Anayse the stress and strain relationship in bone growth.
= Analyse the concepts of motion in joints.
= Perform biomechanical analysis of spine.
= QOuitline the principles of biomechanicsin ergonomics.
PO,CO,PSO MAPPING
Cos |PO| PO | PO |PO|PO|PO|PO|PO|PO|PO1l|PO1|PO1|PSO | PSO |PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
CO1 3 2 1 1 2 1 1 - - - - 2 3 2 -
CO2 3 2 1 1 3 1 1 1 - - - 2 3 2 1
co3 3 2 1 1 3 1 1 1 - - - 2 3 2 1
CcO4 3 2 1 1 3 1 1 1 - - - 2 3 2 1
CO5 3 2 1 1 3 1 1 2 - - - 2 3 2 1
CcO 3 2 1 1 3 1 1 2 - - - 2 3 2 1




YEAR 2 SEMESTER 4 |L P |C
COURSECODE/ 191BM423-B1O-SIGNAL PROCESSING 2 0 3
COURSE TITLE
COURSE OUTCOMES
At the end of the course, the student should be able to:
» Anayse the origin and nature of biosignals.
= Apply the concept of filtering in biosignal analysis.
» Detect ORS complex in ECG signals and to perform rhythm analysis.
» Perform Fourier domain analysis using transforms.
» Qutline the principles of signal processing.
PO,CO,PSO MAPPING
Cos | PO1 | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
coil| 3 1 - 1 1 - - - - - - 2 2 - -
CO2 3 2 2 2 2 1 1 - - - - 2 3 2 -
co3 3 2 2 2 2 2 1 - - - - 2 3 2 1
CO14 3 2 2 2 2 2 1 - - - - 2 3 2 1
CO5 3 2 2 2 2 2 1 - - - - 2 3 2 1
CcO6 3 2 2 2 2 2 1 - - - - 2 3 2 1




YEAR SEMESTER 4 |L C
COURSECODE/ 191BM424-PATHOLOGY AND 3 3
COURSE TITLE MICROBIOLOGY
COURSE OUTCOMES
At the end of the course, the student should be able to:
» Explain the different pathological conditionsin cell.
» Discuss the concepts of inflammation.
» Explain the concepts of tumors and carcinogenesis.
» Describe the different culture techniques.
» Explain the techniques involved in pathophysiology.
PO,CO,PSO
MAPPING
Cos PO | PO | PO | PO |PO|PO|PO|PO|PO|POl|POl|PO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
COo1 - 3 1 2 - 1 - 3 - - - - 1 1 2
CO2 3 1 - 2 3 1 - 1 3 2 - 3 1 - -
CO3 1 1 2 3 3 3 2 3 3 - - - 1 1 1
Cco4 1 3 1 - 2 3 1 3 - 3 3 3 1 - 1
CO5 1 2 2 2 - - 1 3 3 1 - - 2 2 1
CO6 2 3 2 3 3 3 2 3 3 3 3 3 2 2 2




YEAR 2 SEMESTER 4 |L T P |C
COURSECODE/ 191BM425-BIOETHICS & INTELLECTUAL 3 0 3
COURSE TITLE PROPERTY RIGHTS (IPRS)
COURSE OUTCOMES
At the end of the course, the student should be able to:
» Apply bioethicsin health care
» Discuss the nature of genetically modified organisms
» Qutline the concepts of regulatory mechanisms for GMO’s
» Explain the concepts of Intellectual property rights
Describe the concept of Biosafety.
PO,CO,PSO MAPPING
Cos | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CoO1 - - - 2 - 1 1 3 - 1 - 1 1 - -
CO2 - - - 2 - 1 1 3 - 1 - 1 1 - -
co3 - - - 2 - 1 1 3 - 1 - 1 1 - -
CcO4 - - - 2 - 1 1 3 - 1 - 1 1 - -
CO5 - - - 2 - 1 1 3 - 1 - 1 1 - -
(6{0) - - - 2 - 1 1 3 - 1 - 1 1 - -




YEAR 2 SEMESTER 4 L |T (P |C

COURSECODE/ 191HSA0A-READING AND WRITING SKILLS 0 0 2 1
COURSE TITLE LABORATORY
COURSE OUTCOMES

Col: Student will be an active listener so as to respond accurately and effectively

Co2: Students becomes confident enough to present anything successfully

Co3: Student becomes free for making queries and answer to queries without hesitation.
Co4: Student learns to write effectively and be able to draft letters, E-mailsimpressively.
Co5: Student understands the dynamics of GD and so participates in GDs confidently.

PO,CO,PSO MAPPING

Cos | PO1[ PO2[PO3[PO4 | PO5 | PO6 | PO7 | PO8 [ PO9 [ PO10 | PO11 | PO12 | PSO1 [ PSO2 | PSO3
coi| - | - | - -1 -1 -1+-T2 |3 |3 - |3 1 - -
coz| - | - | - -1 -1 -1+-T2 |3 |3 - |3 1 - -
cos| - | - | -1 -1 -1-1+-"T2 13 |3 - |3 1 - -
co4| - | - | -1 -1 -1 -1+-T2 |3 |3 - |3 1 - -
cos| - | - | - [ - -1 -1T-12 |3 |3 - |3 1 - -
co| - | -1 -1 -1T-1-717+-T2 |3 |3 - |3 1 - -




YEAR 2 SEMESTER 4 |L |T |P |C

COURSECODE/ 191BM42A-PATHOLOGY AND 0o lo |2 |1

COURSE TITLE MICROBIOLOGY LABORATORY

COURSE OUTCOMES

» Student can perform practical experiments on tissue processing, cryoprocessing,
staining Processes etc.
PO,CO,PSO MAPPING
Cos | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CoO 2 3 3 1 2 - - 2 2 - - 2 3 2 1
1

6{0) 2 3 3 1 2 - - 2 2 - - 2 3 2 1




YEAR

SEMESTER

COURSECODE/
COURSETITLE

191BM42B-BIO-DIGITAL SIGNAL
PROCESSING LABORATORY

OUTCOMES:

At the end of the course, the student should be able to:
e Thelearner isableto design amplifiers for the Bio medical signals.
e Carryout basic signal processing operations
e Demonstrate their abilities towards MATLAB based implementation of various DSP

systems.

e Design and Implement the FIR and I IR Filters

PO,CO,PSO MAPPING

Cos PO | PO | PO |PO|PO|PO|PO|PO|PO|PO1L|POL1| POL1l|PSO | PSO |PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
CO1 3 2 2 1 1 - - - - - - 1 3 2 -
CO2 3 2 2 2 2 - - - - - - 2 3 2 -
CO3 3 3 3 2 3 1 1 - - - - 2 3 2 1
CO4 3 3 3 2 3 1 1 - - - - 2 3 2 1
CO 3 3 3 2 3 1 1 - - - - 2 3 2 1




YEAR 3 SEMESTER L [T C
COURSECODE/ 191BM521-DIAGNOSTIC AND 3 |0 3
COURSE TITLE THERAPEUTIC EQUIPMENT

COURSE OUTCOMES

At the end of the course, the student should be able to:
» Discuss the various equipment used in ICU and applications of telemetry.
= Explain the types of diathermy and its applications.

» Expressthe basics of ultrasound and its application in medicine

» Discuss the various extracorporeal and special diagnostic devices used in hospitals
= Ouitline the importance of patient safety against electrical hazard

CO,PO, PSO MAPPING

COs

PO1 | PO2
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5 6 9
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YEAR

SEMESTER

COURSECODE/
COURSETITLE

191BM522- HOSPITAL MANAGEMENT

COURSE OUTCOMES

At the end of the course, the student should be able to:

» Explain the principles of Hospital administration.
= |dentify the importance of Human resource management.
» List various marketing research techniques
= |dentify Information management systems and its uses
» Explain safety procedures followed in hospitals.

CO,PO, PSO MAPPING

COs

POS5 | PO6

PO7

PO8

PO9

PO10
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PSO3
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YEAR 3 SEMESTER 5 |L |T [P |C

COURSECODE/ 191BM523-CONTROL SYSTEMSIN 3 o |o |3
COURSE TITLE MEDICINE
COURSE OUTCOMES

Upon completion of this subject, the student will be able to:

» Explain the need for mathematical modeling of various systems, representation of systemsin
block diagrams and signal flow graphs and are introduced to biological control systems

= Analyze the time response of various systems and discuss the concept of system stability

=  Anayze the frequency response characteristics of various systems using different charts

»  Explain the concept of modeling basic physiological systems

CO, PO, PSO MAPPING

COs |PO1[PO2[PO3][PO4|PO5|PO6|PO7 [ PO8|PO9 | PO10 | PO11 [ PO12 | PSO1 | PSO2
coil| 3 | 3 | - | - 21 -1-71-71T-+- - - - - -
co2| 3 | 3 | 3 - - - - - - -
Co3 | 3 | 2 | 3 | - -1 -1-71-7T- - - - - -
Co4 | 3 | 3 | 3 |3 | -1 -1 -71T-71T-+- - - - - -
cos | 3 | 3 [ 3 |32 -1-1-71- - - - 2 2
CO | 3| 3 |3 3|2 -1-71T-71- - - - 2 2




YEAR 3 SEMESTER 5 |L |T [P |C

COURSECODE/ 191BM524-BIOMATERIALS & ARTIFICIAL 3 0 0 3
COURSE TITLE ORGANS
COURSE OUTCOMES

Studentswill be ableto

= To know about artificial organs evaluation process and procedure for transplantation of
organs

= To apply aengineering principles for designing an implants

» Todesign an implantable device based on their various wear and tear properties

* To apply ideas on designing blood interfacing implants

» To design and develop implantable devices and organs on dentistry, maxillofacial and
craniofacial.

CO,PO, PSO MAPPING

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2

CO1l| 3 - 3 - - 2 3 1 2 - - 3 3 3 3
co2| 3 - 3 1 - 3 2 1 2 - - 3 3 3 3
CO3| 3 - 3 1 - 2 3 2 1 - - 3 3 3 3
co4| 3 - 2 - - 2 2 1 1 - - 3 3 2 2
CO5| 2 - 3 - - 3 3 1 2 - - 3 3 3 2




YEAR

SEMESTER

COURSECODE/
COURSETITLE

191BM525-M1CROPROCESSORS AND
MICROCONTROLLERS

COURSE OUTCOMES

At the end of the course, the students should be able to:
= Execute programmess based on 8086 microprocessor.
= Explain the bus structures used in microprocessor.
= Design and interface 1/O circuits.

= Design and implement 8051 microcontroller based systems

Design Memory Interfacing circuits.

CO,PO, PSO MAPPING

COs

PO1 | PO2 | PO3

PO4

PO5 | PO6 | PO7 | PO8 | PO9 | PO10

PSO1

PSO2

PSO3

COo1
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YEAR 3 SEMESTER 5|L (T |P |C

COURSECODE/ 191BM52A-MICROPROCESSORS AND 0O |0 |2 |1

COURSE TITLE MICROCONTROLLERS LABORATORY

OUTCOMES:

At the end of the course, the student should be able to:

Write AL programmes for fixed and Floating Point and Arithmetic operations

¢ Interface different 1/Os with processor

e Generate waveforms using Microprocessors

e Execute programmess in 8051

e Explain the difference between simulator and Emulator.

CO,PO, PSO MAPPING

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
coi| 3 | 3 - - 2 - - - - - - - - -
coz2| 3 | 3 | 3 - - - - - - - - - - - -
co3| 3 | 2| 3 - - - - - - - - - 2 2 3
co4| 3 3 3 3 - - - - - - - - 2 2 3
6{0) 3 3 3 3 2 - - - - - - - 2 2 3




YEAR 3 SEMESTER L T C
COURSECODE/ 191BM52B-DIAGNOSTIC AND 0 |0 1
COURSE TITLE THERAPEUTIC EQUIPMENT
LABORATORY
OUTCOMES:
At the end of the lab, the student should be able to:
e Measure different bioelectrical signals using various methods
e Assessdifferent non-electrical parameters using various methodol ogies
e |llustrate various diagnostic and therapeutic techniques
e Examinethe electrica safety measurements
e Anayzethe different bio signals using suitable tools.
CO,PO, PSO MAPPING
COs PO1 | PO2 | PO3 | PO4 | PO | PO |PO7| P | PO | PO | PO | PO1 | PSO | PSO | PSO
5 6 0] 9 10 | 11 2 1 2 3
8
COo1 3 2 2 2 - 2 2 2 - - - 3 3 2 2
CO2 3 3 3 2 - 2 2 2 - - - 3 3 3 3
CO3 3 3 2 2 - 2 2 2 - - - 3 3 3 2
co4 3 3 3 2 - 2 2 2 - - - 3 3 3 3
CO5 3 2 2 - 2 1 1 - - - 2 3 2 1
6{0) 3 2 2 - 2 2 2 - - - 3 3 3 2




YEAR 3 SEMESTER 5 |L T P |C
COURSECODE/ PROFESSIONAL ELECTIVE 3 ([0 |0 |3
COURSE TITLE 191BM533-TISSUE ENGINEERING
OUTCOMES:
At the end of the course, the student should be able to:
e Measure different cell and tissue characteristics.
e Understand the tissue components and its application in wound healing.
e Apply the concept of biomaterials in the field of nanotechnology.
e Understand the concept of gene therapy in tissue engineering
e Apply the knowledge of tissue engineering in recent trends
COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1 3 1 1 2
co2 3 1 1 1 2
cos3 3 1 1 1 1 1 2 1
co4 3 1 1 1 1 1 2 1
co5 3 1 1 1 1 1 2 1
co 3 1 1 1 1 1 2 1




YEAR 3 SEMESTER 5 |L P |C

COURSECODE/ PROFESSIONAL ELECTIVE 3 0 |3

COURSE TITLE 191BM532- BIOMETRIC SYSTEMS

OUTCOMES:

At the end of the course, the student should be ableto:

e Demonstrate knowledge engineering principles underlying biometric systems.

e Understand the different technologies involved in fingerprint recognition.

e Design Basic face recognition system

e Understand the concepts and design basic voice recognition system

Analyze concept of fusion used in biometric applications
COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1l| 3 2 1 1 1 1 - 2 1 1 - 2 3 2 2
CO2| 3 2 3 1 1 1 - 2 1 1 - 2 3 3 2
CO3| 3 2 3 3 2 2 - 2 1 1 - 2 3 3 2
CO4| 3 2 3 3 2 2 - 2 1 1 - 2 2 2 2
CO5| 3 3 3 3 3 2 - 2 1 1 - 2 3 3 2
(6{0) 3 2 3 2 2 2 - 2 1 1 - 2 3 3 2




YEAR

SEMESTER

COURSECODE/
COURSETITLE

PROFESSIONAL ELECTIVE
191BM534-VLSI DESIGN

OUTCOMES:
At the end of the cour se, the student should be able to:
e Demonstrate knowledge engineering principles underlying CMOS circuits.

Explain the different combinational logic circuits.

Design Synchronous and asynchronous sequential circuits.
Understand the concepts and design of arithmetic building blocks.
Implement FPGA architectures.
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YEAR

SEMESTER

COURSECODE/
COURSETITLE

PROFESSIONAL ELECTIVE
191BM531-BIO MEMS

OUTCOMES:

At the end of the cour se, the student should be ableto:
e Discuss various MEMS fabrication techniques.

e Explain different types of sensors and actuators and their principles of operation at the

micro-Scale level.
e Explain about the micro fluidic systems
Apply MEMS in different field of medicine.

COs | PO1| PO2 | PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
coi| 3 | 3| 3|1 -1 -1]-7- - - 1 2 - -
coz2|l 3 | 3| 3|2 -]z21]-1]+-7- - - 1 2 1 -
co3| 3 | 1| 1|2 ]| -] -1]-1+-171- - - 1 2 - -
co4| 1 | 1| 1|3 ]33] -1]-1- - - 1 2 1 -
co|l 3|3 |33 [3]3]-1]-71- - - 1 2 1 -




YEAR 3 SEMESTER 6

COURSECODE/
COURSETITLE

191BM621-ADVANCED
MIVROCONTROLLER AND ITS
APPLICATIONS

CORSE OUTCOMES

At the end of the cour se, the student should be able to:
Explain the architecture ,memory organization and programming of PIC microcontroller
Develop an embedded C program using the internal functional blocks of PIC

microcontroller for the given requirement.

Explain the peripherals and interfacing of controller.

Implement assembly language programming by ARM processor.
Explain the architecture and instruction set of ARM processor.

CO-PO and PSO Mapping

Cos PO | PO | PO | PO | PO | PO |PO|PO| PO | PO | PO | PO |PSOl1l|PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 | 11 12
COo1 3 1 1 1 1 - - - - - - 2 2 1 -
CO2 3 3 3 2 3 - - - - - - 2 3 2 -
CO3 3 1 1 1 1 - - - - - - 2 2 1 -
CO4 3 3 3 3 3 - - - - - - 2 3 2 -
CO5 3 1 1 1 1 - - - - - - 2 2 1 -
CcO 3 2 2 2 2 - - - - - - 2 2 2 -




YEAR 3 SEMESTER 6 |L |T C
COURSECODE/ 191BM622-COMMUNICATION SYSTEMS 3 |0 3
COURSE TITLE
COURSE OUTCOMES:
At the end of the course, the student should be ableto:
= Apply Analog communication techniques in biotelemetry.
=  Apply digital communication techniques.
= Anayze source and error control coding.
= Utilize multiple access techniques.
= Explain the techniquesinvolved in Biotelemetry.
CO-PO and PSO Mapping
Cos PO | PO | PO | PO | PO | PO | PO |PO| PO | PO | PO | PO |PSO1l|PSO2| PSO3
1 2 3 4 5 6 7 8 9 10 11 12
CO1 3 2 3 1 - 2 - - 2 2 1 -
CO2 3 3 3 2 - 2 - - - - - 2 3 2 -
CO3 3 1 1 1 - 2 - - - - - 2 2 1 -
CO4 3 3 3 3 - 2 - - - - - 2 3 2 -
CO5 3 1 1 1 - 2 - - - - - 2 2 1 -
cO 3 2 2 2 - 2 - - - - - 2 2 2 -




YEAR 3 SEMESTER 6 |L T P |C
COURSECODE/ 191BM623- MEDICAL INFORMATICS 3 o |o |3
COURSE TITLE
COURSE OUTCOMES
At the end of the cour se, the student should be able to:
= Discuss about health informatics and different ICT applications in medicine.
= Explain the function of Hospital Information Systems
= Anayze medica standards
= Explain about the bioinformatics database
= Discuss the recent trends and virtual reality conceptsin informatics.
CO-PO and PSO Mapping
Cos |PO1| PO |PO3| PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO1 | PSO2 | PSO3
2 4 5 6 7 8 9 10 11 12
COo1 3 - - 1 1 1 1 - - - - 1 - -
CO?2 3 - - - 2 1 1 1 - - - - 1 1 1
cos | 3 | - - - - 1| -1 -1 - - - - 1 - -
co4 | 3 | - - - - 1| -1 -1 - - - - 1 - -
cos | 3 | - - - - 1| -1 -1 - - - - 1 - -
CoO 3 - - - 2 1 1 1 - - - - 1 1 1




YEAR 3 SEMESTER 6 (L |T P |C

COURSECODE/ 191BM624-RADIOLOGICAL EQUIPMENTS 3 |o |lo |3
COURSE TITLE

COURSE OUTCOMES

At the end of this course, the student should be ablto
1. Describe the working principle of X ray machine and its application.
2. lllustrate the principle computed tomography.
3. Interpret the technique used for visualizing various sections of the body using
magnetic resonance imaging
4. Demonstrate the applications of radio nuclide imaging.
5. Outline the methods of radiation safety.

CO-PO and PSO Mapping

Cos |PO|PO|[PO|PO|PO]|PO|PO|PO|PO]PO]|PO]|PO|PSOL]|PSO2
1| 23| 4|5 |6 |7 |89 10|11

coi| 3 | 3| - | - |- - R . ] 2 -

co2 | 3 | 3| 13| -1 -1 -1T-1T-"T+-T-"-"T1 2 -

CoO3 | 3 | 3| 2 [ 1| - -1 -1T-1T-T-7T-711 2 1

Co4 | 3 | 3| - [ 2 -1 -1 -T1T-1T-"T+-7T-711 2 -

CO5 | 3 | 2 | - [ - | -1 -1 -717-71T-7]1 2 -
co | 3 | 3 3| - | 1] -1 -1-71-7T1 2 1




YEAR 3 SEMESTER 6 (L |T P |C

COURSECODE/ 191HS60A-COMMUNICATION SKILLS 0 0 3 2
COURSETITLE LABORATORY
COURSE OUTCOME

At the end of the semester the students will be able to:
CO1:To be totaly learner-centric with minimum teacher intervention as the course revolves
around practice.

CO2:Suitable audio/video samples from Podcast/Y ouTube to be used for illustrative purposes.
CO3:Portfolio approach for writing to be followed. Learners are to be encouraged to blog, tweset,
text and email employing appropriate |language.

CO4:GD/Interview/Role Play/Debate could be conducted off the laboratory (in a regular
classroom) but learners are to be exposed to telephonic interview and video conferencing.

COb:Learners are to be assigned to read/write/listen/view materials outside the classroom as
well for graining proficiency and better participation in the class.

CO-PO and PSO Mapping

Cos | PO[PO|[PO|[PO[PO|[PO|[PO[PO[PO|PO|[PO|PO|PSOL|PSO2
1 | 2| 3| 4|5 |6 |7 |8] 9 10]11]1
cor| - | - | - -1 -1T-1-T1-71-T371-7- - -
co2 | - | - [ - - -T1T-T-T-T-"T371T-"71-+- - -
cos | - | - | - - -1 -1T-1T-1T1]33]- - -
coa| - | - | - -1 -T1T-1-T1-71-T371T-7- - -
cos | - | - | - - -T1T-1-1T1-71-T371T-7- - -
co | - | - | - -] -1 -T7-T7-T13]3]- - -




YEAR 3 SEMESTER 6 |L T P |C
COURSECODE/ 191BM62A-COMMUNICATION SYSTEMS 0 2 |1
COURSE TITLE LAB
COURSE OUTCOMES
At the end of the cour se, the student should be able to:
= Apply modulation and demodulation technigques in biotelemetry.
= Apply digital communication techniques.
= Anayze Line coding schemes.
CO-PO and PSO Mapping
Cos PO | PO | PO | PO | PO | PO | PO |PO| PO | PO | PO | PO |PSO1 | PSO2| PSO3
1 2 3 4 5 6 7 8 9 10 11 12
CoO1 3 2 3 1 - 2 - - - - - 2 2 1 -
CO2 3 3 3 2 - 2 - - - - - 2 3 2 -
co3 3 1 1 1 - 2 - - - - - 2 2 1 -
(6{0) 3 2 2 2 - 2 - - - - - 2 2 2 -




YEAR 3

SEMESTER

COURSECODE/
COURSETITLE

PROFESSIONAL ELECTIVE- 191BM631-
MEDICAL OPTICS

COURSE OUTCOMES

At the end of the course, the students should be able to:
Demonstrate knowledge of the fundamentals of optical properties of tissues

Analyze the components of instrumentation in Medical Photonics and Configurations

Describe surgical applications of lasers.
Describe photonics and its diagnostic applications.
Investigate emerging techniques in medical optics

CO-PO and PSO M apping

Cos |PO[PO|[PO][PO|[PO|[PO|[PO[PO|PO|PO|PO]| PO |PSOLI|PSO2][PSO3
1 2 3 4 5 6 71 8| 9|10 11] 12
co1l | 3 2 2 3 3 2 3| 1] 3 2 3 2 3 3 3
co2 | 3 3 3 3 3 2 2 1] 2 2 2 2 3 2 2
cCo3 | 2 2 2 2 2 2 3 1] 2 2 3 2 2 3 3
co4 | 3 2 2 2 3 2 2 | 1] 2 3 3 2 3 2 2
CO5 2 3 2 3 2 2 3 | 3 2 3 3 2 2 3 3
Cco 3 2 2 3 3 2 3| 1] 2 2 3 2 3 3 3




YEAR 3 SEMESTER 6 |L T P
COURSECODE/ PROFESSIONAL ELECTIVE- 191BM632- 3 0 0
COURSE TITLE NANOTECHNOLOGY AND APPLICATIONS

COURSE OUTCOMES:

At the end of the course, the student should be ableto:
» Interpret the creation, characterization, and manipulation of nanoscale materials.
= Discuss the exciting applications of nanotechnology at the leading edge of scientific

research

=  Apply their knowledge of nanotechnology to identify how they can be exploited for new
applications.
= To demonstrate an understanding of approaches to engineering nanomaterials and
nanostructures.
= To demonstrate an understanding of the challenges on safe nanotechnology.

CO-PO and PSO M apping

Cos PO | PO | PO | PO | PO | PO |PO|PO| PO | PO | PO | PO |PSO1l|PSO2| PSO3
1 2 3 4 5 6 7 8 9 10 11 12

COo1l |3 2 2 3 3 2 3 2 3 1 3 3 2 3 2
Co2 |2 2 2 3 2 2 2 2 2 3 2 3 2 3 2
CO3 |2 3 3 2 2 3 3 3 2 3 1 2 2 2 2
CcoO4 |3 3 3 2 3 3 1 1 2 3 2 2 2 3 2
CO5 |2 2 1 2 3 3 2 3 2 3 3 3 2 2 2

CcO 24| 24| 22| 24| 26| 26| 22| 22| 22| 26| 22| 26 2 2.6 2




YEAR 3 SEMESTER 6 (L |T [P |C

COURSECODE/ PROFESSIONAL ELECTIVE- 191BM633- 3 0 0 3
COURSE TITLE TELEHEALTH TECHNOLOGY
COURSE OUTCOMES

Thestudentswill be ableto
= Apply multimediatechnologiesin telemedicine
= Explain protocols behind encryption techniques for secure transmission of data
= Apply telehealth in healthcare.
= Use telehealth technology to provide more efficient access and appropriate systems for
patients when referring to speciaists and allied health professionals
= Implement an efficient and cost-effective teleheadth service within your practice

workflow.
CO-PO and PSO Mapping

Cos | PO | PO | PO |PO|PO|PO|PO|PO|PO| PO | PO | PO |PSOl|PSO2

1 2 3 4 5 6 7 8 9 10 | 11 | 12
Cco1 3 2 2 3 3 2 3 2 3 1 3 3 2 3 2
CO2 2 2 2 3 2 2 2 2 2 3 2 3 2 3 2
CcO3 2 3 3 2 2 3 3 3 2 3 1 2 2 2 2
CO 4 3 3 3 2 3 3 1 1 2 3 2 2 2 3 2
CO5 2 2 1 2 3 3 2 3 2 3 3 3 2 2 2
CO 2 2 2 2 2 2 2 2 2 3 2 3 2 3 2




YEAR 3 SEMESTER 6 (L |T P |C

COURSECODE/ PROFESSIONAL ELECTIVE- 191BM634- 3 0 0 3
COURSE TITLE VIRTUAL REALITY
COURSE OUTCOMES

At the end of the cour se, the student should be ableto:

e Anayse &Design a system or process to meet given specifications with redlistic
engineering constraints.

e Identify problem statements and function as a member of an engineering design team.
e Ultilizetechnica resources
e Exploring towards the utilization of information technology trends

e Propose technical documents and give technical oral presentations related to design mini
project results

CO-PO and PSO Mapping

Cos |[PO[PO[PO[POIPOlPO[PO[PO] PO PO PO PO |PSOL]|PSO2
1 2 3 4 5 6 7 8 9 |10 | 11| 12

co1l| 3 3 3 3 1 2 2 1 3 3 1 3 2 2 2
co2 | 3 2 2 3 1 3 1 1 3 3 1 3 3 3 3
cCo3 | 2 2 1 1 3 3 1 2 3 2 1 3 3 3 3
CO4 3 3 3 2 3 2 1 2 3 3 3 3 3 3 3
Cco5 3 3 3 3 3 3 - 3 3 3 3 1 3 3 3
CO 3 3 3 3 2 2 2 2 3 3 2 3 3 3 3




YEAR 4 SEMESTER 7L |T |P |C
COURSECODE/ 191BM721-MEDICAL DEVICE DESIGN 3 o |o |3
COURSE TITLE
COURSE OUTCOMES
At theend of the course, the students can ableto
1. Describe the working and recording setup of all basic cardiac equipment.
2. Explain the working and recording of all basic neurological equipment’s.
3. Discuss the recording of diagnostic and therapeutic equipment’s related to EMG.
4. Explain about measurements of parameters related to respiratory system.
5. Describe the measurement techniques of sensory responses.
CO-PO and PSO Mapping
Cos PO | PO| PO | PO | PO | PO | PO |PO8| PO | PO |PO1| PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 9 10 1 12
CO1 3 1 1 1 - 1 - - - - - 1 3 - -
CO?2 3 2 1 1 - 1 - - - - - 1 3 - -
CO3 3 2 1 1 - 1 - - - - - 1 3 1 1
CO4 3 2 1 1 - 1 - - - - - 1 3 1 1
CO5 3 2 1 1 - 1 - - - - - 1 3 1 1
CO 3 2 1 1 - 1 - - - - - 1 3 1 1




YEAR 4 SEMESTER 7 |L |T |P |C
COURSECODE/ 191BM722-MEDICAL IMAGE 3 |0 |0 |3
COURSETITLE PROCESSING

COURSE OUTCOMES

At theend of the course, the students can ableto

1. Know and Explain the basics and fundamentals of digital image processing, such
asdigitization, sampling, quantization, and 2D-transforms.
2. Operate on images using the techniques of smoothing, sharpening and enhancement.
3. Explain the restoration concepts and filtering techniques.
4. Learnthe basics of segmentation, features extraction, compression and recognition
methods for color models.
5. Explain the concepts of compression.
CO-PO and PSO M apping
Cos PO | PO| PO | PO | PO | PO |PO|PO | PO | PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
COo1 3 1 2 1 1 - - - - - - 1 3 - -
CO2 3 3 2 2 2 - - - - - - 1 3 1 -
co3 3 3 2 2 2 - - - - - - 1 3 1 -
CcO4 3 3 3 2 2 - - - - - - 1 3 1 -
CO5 3 3 3 2 2 - - - - - - 1 3 1 -
co 3 3 3 2 2 - - - - - - 1 3 1 -




YEAR 4 SEMESTER 7 |L T
COURSECODE/ 191BM723-MEDICAL ROBOTICS 3 |0
COURSETITLE

COURSE OUTCOMES

At theend of the course, the students can ableto

Explain the basics of robotic systems.
Design basic Robotics system and formulate Kinematics.

Construct Inverse Kinematic motion planning solutions for
configurations.

Design Robotic systems for Medical application.
Implement the concept of robotics in health care.

various Robotic

CO-PO and PSO Mapping

Cos |PO1[PO2[ PO [ PO | PO | PO [PO|PO][PO9[POL]POL] PO | PSO | PSO | PSO
3| 4|5 |6 |78 0 1 | 12 1 2 3
col | 3 - - - - A B - - - 1 1 - -
CO2 | 3 | 3| 3| 21 1] -1-7T1 - - - 2 1 -
CO3 | 3 | 3| 3| 1|1 1] -71- - - - - 2 1 -
CO4 | 3 | 3| 3| 32 3] -1-71s3 - - 2 3 2 1
Cos | 3 | 3] 3| 3| 23 -1-73 - - 2 3 2 1
CO 3| 3|33 23 ]|-1-712 - - 2 3 2 1




YEAR 4 SEMESTER 7 L (T |[P |C
COURSECODE/ 191BM7A-MEDICAL DEVICES LAB 0 0 2 1
COURSE TITLE
COURSE OUTCOMES
e Anayzethe EEG signa
e Discuss the recording of diagnostic and therapeutic equipment’s related to EMG.
e Explain about measurements of parameters related to respiratory system
e Analyzethe ECG signd
e Analysethe gases present in breath sample.
CO-PO and PSO Mapping
Cos PO |PO| PO | PO | PO | PO | PO |PO8| PO | PO | PO1| PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 9 10 1 12
COo1 3 3 2 2 2 1 - - - - - 2 3 1 -
CO2 3 3 2 2 2 1 - - - - - 2 3 1 -
CO3 3 3 2 2 2 1 - - - - - 2 3 1 -
CcO4 3 3 2 2 2 1 - - - - - 2 3 1 -
CO5 3 3 2 2 2 1 - - - - - 2 3 1 -
CcO 3 3 2 2 2 1 - - - - - 2 3 1 -




YEAR 4 SEMESTER 7 |L |T P |C
COURSECODE/ 191BM72B-MEDICAL IMAGE PROCESSING 0 0 2 1
COURSETITLE LAB

COURSE OUTCOMES

At the end of the course, the student should be able to:

1. Perform enhancing operations on the image using spatia filters and frequency domain
o filters.
e Usetransforms and analyse the characteristics of the image.
e Perform segmentation operationsin the images.
e Estimate theefficiency of the compression technique on the images.
e Apply image processing technique to solve real health care problems.
CO-PO and PSO Mapping
Cos PO |PO| PO | PO | PO | PO | PO | PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
CoO1 3 1 2 3 3 - - - - - - 1 3 - -
CO2 3 3 2 3 3 - - - - - - 1 3 1 -
CO3 3 3 2 3 3 - - - - - - 1 3 1 -
CO14 3 3 3 3 3 - - - - - - 1 3 1 -
CO5 3 3 3 3 3
CcO 3 3 3 3 3 - - - - - - 1 3 1 -




YEAR 4 SEMESTER 7 T [P |C
COURSECODE/ PROFESSIONAL ELECTIVE-III o lo |3
COURSE TITLE 191BM731-BRAIN COMPUTER INTERFACE
AND ITSAPPLICATIONS
COURSE OUTCOMES
At theend of the course, the students can ableto
e Explain the significance and role of this course in the presentContemporary world.
e Evauate concept of BCI.
e Assign functions appropriately to the human and to the machine.
e Use machine learning algorithms for tranglation.
e Develop high fidelity BCI.
CO-PO and PSO M apping
Cos PO |PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSOl1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
co1| 2 | 2] - - - - 3] -] - - - 1 1 - -
CO2 2 2 - 1 1 1 - - - - - - 1 1 -
COo3 3 2 2 1 2 2 - - - - - - 2 2 -
CcO4 3 2 2 2 2 1 1 - - - - - 2 2 -
CO5 3 2 2 2 2 2 - 1 1 1 - - 2 2 -
(6{0) 3 2 2 2 2 1 2 1 1 1 - - 2 2 -




YEAR 4 SEMESTER L T P |C
COURSECODE/ PROFESSIONAL ELECTIVE-III 3 0 0 3
COURSE TITLE 191BM732- DRUG DELIVERY SYSTEMS
COURSE OUTCOMES
At theend of the course, the students can ableto
e Anaysethe properties of drugs.
e Apply polymersin drug delivery system.
e Apply polymersin transdrmal drug delivery system.
e Design implantable micro drug delivery systems.
e Impliment the concepts of biosensorsin drug delivery system.
CO-PO and PSO M apping
Cos PO | PO | PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
CoO1 3 2 2 2 - 1 - - - - - 2 3 - -
CO2 3 2 3 2 - 1 - - - - - 2 3 2 -
co3 3 2 3 2 - 1 - - - - - 2 3 2 -
CO14 3 3 3 2 - 2 - - - - - 2 3 2 -
CO5 3 3 3 2 - 2 - - - - - 2 3 2 -
co 3 3 3 2 - 2 - - - - - 2 3 2 -




YEAR

SEMESTER

COURSECODE/
COURSETITLE

PROFESSIONAL ELECTIVE-III
191BM733-LASER IN MEDICINE

COURSE OUTCOMES

At the end of the course, the students can ableto

1. Demonstrate knowledge of the fundamentals of optical properties of tissues

2. Anayze the components of instrumentation in Medical Photonics and Configurations

3. Describe surgical applications of lasers.

4. Describe photonics and its diagnostic applications.

5. Investigate emerging techniques in medical optics.

CO-PO and PSO Mapping
Cos PO |PO| PO | PO | PO | PO |PO|PO|PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
coi1| 3 | - - 1 - 1| - - - - 1 2 - -
CO2 3 2 1 1 - 1 - - - - - 1 2 1 -
CO3 3 2 2 2 - 2 - 1 - - - 1 2 1 -
CO14 3 1 1 1 - 1 - - - - - 1 2 1 -
CO5 3 2 1 1 - 2 - 1 - - - 1 2 1 -
CcO 3 2 2 2 - 2 - 1 - - - 1 2 1 -




YEAR

4 SEMESTER 7 (L |T |P

COURSECODE/ PROFESSIONAL ELECTIVE-III 3 0 0
COURSE TITLE 191BM734- PHY SIOLOGICAL MODELING

COURSE OUTCOMES

At theend of the course, the students can ableto

Explain the application of Physiological models

Describe the methods and techniques for analysis and synthesis of Linear

anddynamicsystem

Develop differential equations to describe the compartmental physiological model
Describe Nonlinear models of physiological systems

[llustrate the Simulation of physiological systems.

CO-PO and PSO Mapping
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YEAR 4 SEMESTER 7 T P |C
COURSECODE/ PROFESSIONAL ELECTIVE-IV 0 |lo |3
COURSE TITLE 191BM735- BIOFLUIDS AND DYNAMICS
COURSE OUTCOMES
At the end of the cour se, the students can ableto
» Discussthe basics of Fluid Mechanics
= Construct the intracellular fluid mechanics and ocular mechanics.
= Describe the rheology of blood and mechanics of blood vessels.
= Elucidate on cardio respiratory mechanics and space medicine.
= Develop mathematical models of biological systems with fluids.
CO-PO and PSO M apping
Cos PO |PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSOl1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
coi1| 3 [ 1] - 1] 1 -1 -1-71- s : , 2 , s
CO2 3 2 2 2 2 - - - - - - - 2 1 -
co3 3 2 2 2 2 - - - - - - - 3 1 -
CO14 3 2 2 2 2 - - - - - - - 3 1 -
CO5 3 3 3 3 3 - - - - - - - 3 2 -
(6{0) 3 2 2.2 2 2 - - - - - - - 2.6 1.2 -




YEAR 4 SEMESTER 7 T |P |C

COURSECODE/ PROFESSIONAL ELECTIVE-IV o |lo |3

COURSE TITLE 191BM736- BIOINFORMATICS

COURSE OUTCOMES

At the end of the cour se, the students can ableto

e Develop modelsfor biological data

e Apply pattern matching techniques to bioinformatics data— protein data genomic data

e Apply micro array technology for genomic expression study

e Explain about Pattern matching

e Apply microarray technology.

CO, PO, PSO MAPPING
Cos PO |PO| PO | PO | PO | PO |PO|PO|PO| PO | PO | PO | PSOl1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12

Co1 3 2 3 1 2 - - - - - - 2 3 1 -
CO2 3 3 3 2 2 1 - - - - - 2 3 2 -
Cco3 3 3 3 2 2 1 - - - - - 2 3 2 -
co4 3 3 3 2 2 1 - - - - - 2 3 2 -
CO5 3 3 3 2 2 1 - - - - - 2 3 2 -
Cco 3 3 3 16 2 1 - - - - - 2 3 2 -




YEAR 4 SEMESTER 7 |L |T P |C

COURSECODE/ PROFESSIONAL ELECTIVE-IV 3 0 0 3
COURSE TITLE 191BM737-COMPUTER NETWORKS
COURSE OUTCOMES:

At theend of the course, the students can ableto

Identify the components required to build different types of networks

e Choose the required functionality at each layer for given application

e Identify solution for each functionality at each layer

e Tracetheflow of information from one node to another node in the network

e Explain about the application layer.

CO, PO, PSO MAPPING
Cos PO |PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
CoO1 3 2 1 1 1 1 - - - - 1 3 - -
CO2 3 2 1 1 1 1 - - - - - 1 3 - -
CO3 3 2 2 2 2 2 - - - - - 1 3 2 -
CO14 3 2 2 2 2 2 - - - - - 1 3 2 -
CO5 3 2 2 2 2 2 - - - - - 1 3 2 -
CcO 3 2 2 2 2 2 - - - - - 1 3 2 -




YEAR 4

SEMESTER

COURSECODE/
COURSETITLE

PROFESSIONAL ELECTIVE-IV

191BM738-PATTERN RECOGNITION AND

NEURAL NETWORKS

COURSE OUTCOMES

At the end of the course, the student should be able to:
e Explain the fundamentals of pattern recognition and neural networks.

e Design and apply different pattern recognition techniques to the applications of interest.

e Analyze the concept of neural networks

e Explain about clustering technique

e Analyze supervised and unsupervised neural networks.

CO, PO, PSO MAPPING
Cos PO |PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1| 2| 3 4 5 6 | 7| 8| 9| 10| 11| 12
CO1 3 1 1 1 1 - - - - - - 2 3 - -
CO2 3 3 3 3 3 - - - - - - 3 3 3 -
CO3 3 2 2 2 2 - - - - - - 3 3 3 -
co4 3 2 2 2 2 - - - - - - 3 3 3 -
CO5 3 2 2 2 2 - - - - - - 3 3 3 -
Cco 3 2 2 2 2 - - - - - - 3 3 3 -




YEAR 4 SEMESTER 8 |L T P |C
COURSECODE/ 191BM831-ASSIST DEVICES 3 0 0 3
COURSE TITLE
COURSE OUTCOMES
Students would be able to
e  Describe the circulatory mechanics associated with prosthetic heart valves.
e Describe the functions of dialyser
e Apply DSPin hearing aids
e Develop aidsfor hand, standing and walking function
e Explain new challengesin assist devices.
CO, PO, PSO MAPPING
Cos PO | PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 I 8 9 10 11 12
Co1l |3 2 2 3 2 2 2 1 - - - 3 3 3 3
co2 |3 3 3 3 2 2 2 1 - - - 3 3 2 2
CO3 |3 2 3 2 2 2 3 1 - - - 3 3 1 3
CO4 |3 2 2 2 2 1 2 1 - - - 3 2 2 2
CO5 |3 2 2 2 2 1 3 1 - - - 3 3 2 3
CcO 3 2 2 2 2 2 2 1 - - - 3 3 2 3




YEAR

SEMESTER

COURSECODE/
COURSETITLE

191BM832-NEURAL ENGINEERING

COURSE OUTCOMES

Students would be able to
¢ Revise anatomy and physiology of nervous system

e Identify various techniques for evaluating the function of central and peripheral nervous

system.

e Apply nerve excitability in neurological disorders.

e Distinguish between anormal and abnormal signal coming from a healthy and a diseased
nervous system respectively.

e Apply different electrophysiological evaluation in neuronal disorders.

CO, PO, PSO MAPPING

Cos

PO

PO

PO

PO

PO

PSO1

PSO2

PSO3

COo1

CO2

CO3

Co4

CO5

oooooooooowl—\g
NESIESIENEIESIS
O

(6{0)

I\)I\)I\)I\)I\)I\)wg

I\)I\)I\)I\)(JJI\)-&B

I\JNI\JI\JI\)HU‘IB

NN NN NN

R

R R R R R RO

= U
S aa Eall=Ye

RlRr R R Rk

— U
wlwl w ww wkkg

W W N W W w

W W N W W w

W W N W N W




YEAR 4 SEMESTER L T P |C

COURSECODE/ 191BM833-PRINCIPLES OF MANAGEMENT 0ol o0

COURSE TITLE

COURSE OUTCOMES

Students would be able to

e Elucidate basics of organization and management

e Gain knowledge on managerial function planning

e Gain basic knowledge on organizing skills

e Acquire knowledge on leadership qualities

e Gain knowledge on managerial function controlling.

CO, PO, PSO MAPPING
Cos PO |PO| PO | PO | PO | PO |PO|PO|PO| PO | PO | PO | PSO1| PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12

COo1 3 - - 3 3 3 3 2 2 2 - - -
CO2 3 - - - - 3 3 3 3 2 2 2 - - -
co3 3 - - - - 3 3 3 3 2 2 2 - - -
CO14 3 - - - - 3 3 3 3 2 2 2 - - -
CO5 3 - - - - 3 3 3 3 2 2 2 - - -
(6{0) 3 - - - - 3 3 3 3 2 2 2 - - -




YEAR 4 SEMESTER L |T |P |C
COURSECODE/ 191BM834-SOFT COMPUTING 01| O
COURSE TITLE TECHNIQUES
COURSE OUTCOMES
Students would be able
e Tousevarioustypes of neural network algorithms for training a system
e Toeucidate the significance of various genetic algorithms
e Toexplain the principle of machine learning
e Toeducidate various fuzzy measure algorithms for driving a system.
e Toapply soft computing techniquesin real time applications.
CO, PO, PSO MAPPING
Cos PO |PO| PO | PO | PO | PO |PO|PO|PO| PO | PO | PO |PSO1| PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 | 11 | 12
CO1 2 - 2 2 2 - - 1 - - 3 3 1 3
CO2 2 - 1 2 1 - - 3 - - 2 3 3 1 2
CO3 1 - 1 - - - - - 2 - 1 3 3 1 3
CO4 2 - 2 - 2 - - 2 - - - 3 2 1 2
CO5 2 - 1 - - - - - 3 - - 3 3 1 3
CO 2 - 1 2 2 - - 2 2 - 1 3 3 1 3




YEAR 4 SEMESTER 8 |L |T

COURSECODE/ PROFESSIONAL ELECTIVE-VI 3 0
COURSE TITLE 191BM835-ELECTRICAL SAFETY AND
QUALITY ASSURANCE

COURSE OUTCOMES

Students would be able to
e Demonstrate various techniques to shield patient from electrical hazardous

e Develop knowledge on medical safety standards

e Gain knowledge on safety measures to be followed in hospitals

e Insight into the procedures used in quality control

e Implement the various methods to monitor and assess quality in heathcare.

CO, PO, PSO MAPPING
Cos [PO|[PO|[PO|[PO|[PO|PO[PO[PO|PO] PO | PO ]| PO |[PSO1
1 2 3 4 5 6 7 8 9 10 11 12
CO1 3 3 3 3 3 2 3 1 2 2 3 3 3 3 3
CO?2 3 3 3 3 3 2 2 1 1 1 3 3 3 3 2
CO3 3 2 3 3 2 2 3 1 1 1 2 3 3 3 3
CO4 3 2 2 3 2 1 2 1 2 2 2 3 2 2 2
CO5 3 3 3 3 2 1 3 2 2 2 3 3 3 3 3
CO 3 3 3 3 2 2 3 1 2 2 3 3 3 3 3




YEAR 4 SEMESTER 8 |L T P |C
COURSECODE/ PROFESSIONAL ELECTIVE-VI 0ol o0
COURSE TITLE 191BM836- EMBEDDED AND REAL TIME
SYSTEMS
COURSE OUTCOMES
Students would be able to
e Acquire Knowledge about embedded systems and design analysis
e Develop new architectures of ARM processor and its peripheral devices
e Demonstrate sound knowledge on embedded software tool
e Develop advanced real time techniques in embedded systems.
Demonstrate multiple tasks and multiprocessor.
CO-PO and PSO Mapping
Cos PO | PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
Co1l |3 2 3 2 2 2 2 1 1 1 1 3 3 3 3
cCo2 |3 2 2 2 3 2 2 1 1 1 1 3 3 3 2
CcCoO3 |3 2 2 2 3 2 2 1 1 1 1 3 3 3 3
CoO4 |3 2 2 2 3 2 2 1 1 1 1 3 2 2 2
CO5 |3 2 3 2 3 2 2 1 1 1 1 3 3 3 3
CcO 3 2 3 2 3 2 2 1 1 1 1 3 3 3 3




YEAR 4 SEMESTER 8 |[L [T [P |C
COURSECODE/ PROFESSIONAL ELECTIVE-VI 0|0
COURSE TITLE 191BM837- REHABILITATION
ENGINEERING
COURSE OUTCOMES
Students would be able to
e Acquire Knowledge about embedded systems and design analysis
e Develop new architectures of ARM processor and its peripheral devices
e Demonstrate sound knowledge on embedded software tool
e Develop advanced real time techniques in embedded systems.
Demonstrate multiple tasks and multiprocessor
CO-PO and PSO Mapping
Cos PO | PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
Co1l |3 2 3 2 2 2 2 1 1 1 1 3 3 3 3
cCo2 |3 2 2 2 3 2 2 1 1 1 1 3 3 3 2
CcCoO3 |3 2 2 2 3 2 2 1 1 1 1 3 3 3 3
CoO4 |3 2 2 2 3 2 2 1 1 1 1 3 2 2 2
CO5 |3 2 3 2 3 2 2 1 1 1 1 3 3 3 3
CcO 3 2 3 2 3 2 2 1 1 1 1 3 3 3 3




YEAR 4 SEMESTER L T P C
COURSECODE/ PROFESSIONAL ELECTIVE-VI 0 0
COURSE TITLE 191BM837- REHABILITATION

ENGINEERING
COURSE OUTCOMES
Students would be able to

Explain the roles of rehabilitation team and decide quality and safety standards in design

of devicesfor user needs.

Interpret the techniques and aids for impairments related in rehabilitation.

e Compare and know the different therapeutic exercises to improve person’s health
e Explorethe use of Robots and Virtual Reality tool in rehabilitative curative care.
e Describe the applications of different orthosis and prosthesis for various disabilities.
CO-PO and PSO M apping
Cos PO | PO| PO | PO | PO | PO |PO| PO |PO| PO | PO | PO | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10 11 12
CoO1 1 1 2 1 - 2 1 1 1 1 3 3 3 - 2
CO2 3 3 3 2 2 2 2 1 1 1 3 3 3 - 2
CO3 3 3 3 2 2 2 3 1 1 1 2 3 3 - 2
CcO4 3 3 3 3 2 1 2 1 2 2 2 3 2 - 2
CO5 2 2 2 2 3 1 3 2 2 2 3 3 3 - 2
CcO 2 2 3 2 2 2 3 1 2 2 3 3 3 - 2




YEAR 4 SEMESTER 8 |L |T P |C

COURSECODE/ PROFESSIONAL ELECTIVE-VI 3 0 0
COURSE TITLE 191BM838-WEARABLESYSTEMS

COURSE OUTCOMES

Students would be able to

o Use smart sensors to monitor vital parameters

¢ Demonstrate knowledge on the basic principles of signal conditioning in wearable system

e Explain sources of energy for wearable devices

o Develop advanced techniques of BAN architecture for more medical applications.

o Design various safe and user friendly wearable devices for patients.

CO-PO and PSO Mapping
Cos PO [PO |PO |PO |PO |PO |PO |PO PO |PO (PO |PO |PSO1|PSO2 | PSO
1 2 3 4 5 6 7 8 9 10 |11 |12 3

Cco1 |3 3 3 2 3 - 1 1 1 1 - 2 3 3 3
CcCo2 |3 3 3 2 2 - 1 1 1 1 - 2 2 3 3
co3 |3 3 3 2 2 - 1 1 1 1 - 2 2 3 3
co4 |3 3 3 2 2 1 1 1 1 1 - 2 3 1 1
CO5 3 3 3 2 2 1 1 1 1 1 - 2 3 1 1
CO 3 3 3 2 2 1 1 1 1 1 - 2 3 3 3
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
PROGRAMME OUTCOMES (POs)

POs

Programme Outcomes (POs)

PO1

Apply knowledge of mathematics, natural science, engineering fundamentals and system
fundamentals, software development, networking & communication, and information assurance &

security to the solution of complex engineering problems in computer science and engineering.

PO2

Ability to identify, formulate and analyze complex Computer Science and Engineering problems in
the areas of hardware, software, theoretical Computer Science and applications to reach significant
conclusions by applying Mathematics, Natural sciences, Computer Science and Engineering

principles.

PO3

Design solutions for complex computer science and engineering problems and design systems,
components or processes that meet specified needs with appropriate consideration for public health

and safety, cultural, societal, and environmental considerations.

PO4

Ability to use research based knowledge and research methods to perform literature survey, design
experiments for complex problems in designing, developing and maintaining a computing system,
collect data from the experimental outcome, analyze and interpret valid/interesting patterns and

conclusions from the data points.

PO5

Ability to create, select and apply state of the art tools and techniques in designing, developing and

testing a computing system or its component.

PO6

Apply reasoning informed by contextual knowledge to assess societal, health, safety, legal and
cultural issues and the consequent responsibilities relevant to professional engineering practice in
system development and solutions to complex engineering problems related to system fundamentals,

software development, networking & communication, and information assurance & security.

PO7

Understand and evaluate the sustainability and impact of professional engineering work in the
solution of complex engineering problems related to system fundamentals, software development,
networking & communication, and information assurance & security in societal and environmental

contexts.

PO8

Apply ethical principles and commit to professional ethics and responsibilities and norms of

computer science and engineering practice.

PO9

Ability to function as an individual and as a team player or leader in multidisciplinary teams and

strive towards achieving a common goal.




Communicate effectively on complex engineering activities with the engineering community and
PO10 | with society at large, such as being able to comprehend and write effective reports and design

documentation, make effective presentations, and give and receive clear instructions.

Demonstrate knowledge and understanding of engineering management principles and economic
PO11 | decision making and apply these to one’s own work, as a member and leader in a team, to manage

projects and in multidisciplinary environments.

POL2 Recognize the need for, and have the preparation and ability to engage in independent and lifelong

learning in the broadest context of technological change.

PROGRAMME SPECIFIC OUTCOMES (PSOs)
PSO’s PROGRAMME SPECIFIC OUTCOMES (PSOs)

An ability to apply, design and development of application oriented software
PSO1 systems and to test and document in accordance with Computer Science and

Engineering.

The design techniques, analysis and the building, testing, operation and
PSO2 maintenance of networks, databases, security and computer systems (both

hardware and software).

PSO3 An ability to identify, formulate and solve hardware and software problems using

sound computer engineering principles.




PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

PEOs

Programme Educational Objectives (PEOs)

PEO1

Ability to identify, formulate and analyze complex Computer Science and Engineering
problems in the areas of hardware, software, theoretical Computer Science and
applications to reach significant conclusions by applying Mathematics, Natural sciences,
Computer Science and Engineering principles.

PEO2

Apply knowledge of mathematics, natural science, engineering fundamentals and system
fundamentals, software development, networking & communication, and information
security to the solution of complex engineering problems in computer science and
engineering to get benefits in their professional career or higher education and research
or technological entrepreneur.

PEO3

Design solutions for complex computer science and engineering problems using state of
the art tools and techniques, components or processes that meet specified needs with
appropriate consideration for public health and safety, cultural, societal, and
environmental considerations.
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
B.E-COMPUTER SCIENCE AND ENGINEERING

CURRICULUM SYLLABUS- Regulation 2019

SEMESTER|
nggze Name of the Course Category L T P | Credits
191IMA101 | Engineering Mathematics — | BS 2 2 0 3
191PH101 | Engineering Physics BS 3 0 0 3
191CH101 | Engineering Chemistry BS 3 0 0 3
191HS101 | English for Engineering Students HSS 3 0 0 3
191mE111 | BaSic Civil and Mechanical ES 3 | o] o 3
Engineering
191EE111 Bas.c Elgctrlcal and Electronics ES 3 0 0 3
Engineering
191PH10A | Physics Laboratory BS 0 0 2 1
191CH10A | Chemistry Laboratory BS 0 0 2 1
191IME11A | Engineering Practices Laboratory ES 0 0 4 2
Total 17 2 8 22
SEMESTER I
Cé)(t);(;ze Name of the Course Category L T P | Credits
191MA201 | Engineering Mathematics |1 BS 2 2 0 3
191EC211 | Electron Devices and Circuits ES 3 0 0 3
191EC212 | Digital System Design ES 3 0 0 3
191IME211 | Engineering Graphics ES 2 2 0 3
191Cs221 | Froplem Solving and Python PC 3 ol o 3
Programming
191HS201 Env! ronmental Science and HSS 3 0 0 3
Engineering
191EC21A | Circuits and Devices Laboratory ES 0 0 2 1
191EC21B | Digital System Design Laboratory ES 0 0 2 1
191CS22A Problem S.0|VI ng and Python PC 0 0 5 1
Programming Laboratory
Total 16 4 6 21

B.E - COMPUTER SCIENCE AND ENGINEERING

Page 1
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SEMESTER |11
ngcrée Name of the Course Category L T P | Credits
191MA303 | Probability and statistics BS 2 2 0 3
191CS321 | Data Structures PC 3 0 0 3
191CS322 | Computer Architecture PC 3 0 0 3
191CS323 | Object oriented Programming PC 3 0 0 3
191CS324 | Software Engineering PC 3 0 0 3
191EC311 | Communication Engineering ES 3 0 0 3
191CS32A | Data Structures Laboratory PC 0 0 2 1
191CS32B Object oriented Programming PC 0 0 2 1
Laboratory
191HS30A Advanced Reading and Writing skill HSS 0 0 2 1
Laboratory
Total 17 2 6 21
SEMESTER IV
Cé)géze Name of the Course Category L T P | Credits
191MA403 | Discrete Mathematics BS 2 2 0 3
191CS424 | Computer Networks PC 3 0 0 3
191C422 | Database Management Systems PC 3 0 0 3
191Cs421 | Design and Analysis of Algorithms PC 3 0 0 3
191Cs423 | Operating Systems PC 3 0 0 3
191Cs425 | Theory of Computation PC 3 0 0 3
191CSA2A Database M anagement Systems PC 0 0 5 1
L aboratory
191CS42C | Networks Laboratory PC 0 0 2 1
191CS42B | Operating Systems L abor atory PC 0 0 2 1
191IMCA46A | Internship/ Training - | MC 0 0 0 **
Total 17 2 6 21
SEMESTER V
nggze Name of the Course Category L T P | Credits
191MA501 Numerical Methods and Number BS ) ) 0 3
Theory
191CS521 | Mobile Computing PC 3 0 0 3
1916511 | Microprocessors and ES 3 ol o 3
Microcontrollers
Professional Elective— | PE 3 0 0 3
Professional Elective— Il PE 3 0 0 3
Open Elective— | OE 3 0 0 3
191CS52A Mobile Application Devel opment PC 0 0 ) 1
Laboratory
Microprocessors and
191ECSIA Microcontrollers Laboratory ES 0 2
191HS50A | Professional Communication HSS 0 0 2 1
191IMC56A | Technical Seminar MC 0 0 0 *x

B.E - COMPUTER SCIENCE AND ENGINEERING

Page 2
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| Total| 17 | 2| 6 | 21
SEMESTER VI
ngége Name of the Course Category L T P | Credits
1911T621 | Artificial Intelligence PC 3 0 0 3
191CS621 | Compiler Design PC 3 0 0 3
191CS622 | Internet Programming PC 3 0 0 3
Professional Elective- 11 PE 3 0 0 3
Open Elective - |1 OE 3 0 0 3
191CS62A | Compiler Design L aboratory PC 0 0 2 1
191CS62B | Internet Programming L abor atory PC 0 0 2 1
191CS67A | Miniproject PROJ 0 0 4 2
191IMCG66A | Internship/ Training - |1 MC 0 0 0 *x
Total 15 0 8 19
SEMESTER VII
Cé)g;ze Name of the Course Category L T P | Credits
191CS722 | Cryptography and Network Security PC 3 0 0 3
191CS721 | Cloud Computing PC 3 0 0 3
Professional Elective— IV PE 3 0 0 3
Professional Elective—V PE 3 0 0 3
Open Elective - 111 OE 3 0 0 3
191CS72B | Security Lab PC 0 0 2 1
191CS72A | Cloud Computing Laboratory PC 0 0 2 1
191CS77A | Project Work - Phase | PROJ 0 0 2 2
Total 15 0 6 19
SEMESTER V11
Ccc:)g(rj(sae Name of the Course Category L T P | Credits
Professional Elective- VI PE 3 0 0 3
Open Elective- IV OE 3 0 0 3
191CS87A | Project Work - Phase Il PROJ 0 0 20 10
Total 6 0 20 10

B.E - COMPUTER SCIENCE AND ENGINEERING
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LIST OF PROFESSIONAL ELECTIVES

Semester er g?ctsi?/g ourse Cod NameoftheCourse |Category| L T P C
Vv 191CS531 |Big Data Analytics PE 3 0 0 3
Y 191CS533 [ Digital Signal Processing PE 3 0 0 3
Y, ' 191CS534 | Graph Theory and Applications PE 3 |0 0| 3
Y 191CS535 |Intellectual Property Rights PE 3 0 0 3
Vv 191CS536 | Software Testing PE 3 0 0 3
Vv 191CS532 | Computer Graphics PE 3 0 0 3
Y 191CS537 | AgileMethodol ogies PE 3 0 0 3
\% 191CS538 | Distributed Systems PE 3 0 0 3
v I I 791CS539 [Internet-of-Things PE 3 o | o] 3
Y 191CS5310| Machine L earning Techniques PE 3 0 0 3
Vv 191CS5311 | Software Project Management PE 3 0 0 3
Vv 191CS5312| Speech Processing PE 3 0 0 3

\ 191CS631 | Adhoc and Sensor Networks PE 3 0 0 3
VI 191CS632 |C#and .Net Programming PE 3 0 0 3
VI I 191CS633 | Data Warehousing and Data Mining PE 3 0 0 3
\ 191CS634 | Fundamentals of Nano Science PE 3 0 0 3
Vi 191CS635 |Human Computer Interaction PE 3 0 0 3
\ 191CS636 |Information Retrieval Techniques PE 3 0 0 3
VI 191CS731 |Advanced Computer Architecture PE 3 0 0 3
VII 191CS735 | Principles of Management PE 3 0 0 3
VI 191CS732 |Digital Image Processing PE 3 0 0 3
Vil IV [191CS733 [Embedded Systems PE 3 o0 | 0] 3
VIl 191CS734 |Natural Language Processing PE 3 0 0 3
Vil 191CS736 | ServiceOriented Architecture PE 3 0 0 3
Vil 191CS737 |Social Network Analysis PE 3 0 0 3
VIl 191CS738 |Cyber Forensics PE 3 0 0 3
VIl 191CS739 | Gridand Cloud Computing PE 3 0 0 3
VIl 191CS740 |Information Security PE 3 0 0 3
VIl v 191CS741 |Neural Networks and Deep Learning PE 3 0 0 3
VIl 191CS742 | Soft Computing PE 3 0 0 3
VIl 191CS743 | Software Defined Networks PE 3 0 0 3
VII 191HS701 |Total Quality Management PE 3 0 0 3
VI 191HS801 |Professional Ethicsin Engineering PE 3 0 0 3
VI 191CS832 | Green Computing PE 3 0 0 3
VI 191CS833 | Information Theory and Coding PE 3 0 0 3
VIII VI' |191CS834 [Multi-Core Architectures and - s lo | ol 3
Programming

VIII 191CS835 |Parald Algorithms PE 3 0 0 3
VIII 191CS836 |Real Time Systems PE 3 0 0 3
VIl 191CS831 |GPU Architectureand Programming PE 3 0 0 3

B.E - COMPUTER SCIENCE AND ENGINEERING
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PROFESSIONAL ELECTIVE COURSES: VERTICALS Offered By CSE Department for B.E ( Hons) Programme

Vertical |
Data Science

Vertical Il Full
Stack
Development

Vertical Il
Cloud
Computing and
Data Center
Technologies

Vertical IV Cyber
Security and
Data Privacy

Vertical V
Creative Media

Vertical VI
Emerging
Technologies

Vertical VIl Artificial
Intelligence and
Machine Learning

Exploratory Augmented Augmented Knowledge
DataAnalysis | \ep Technologies | Cloud Computing Ethical Hacking Reality/Virtual Reality/Virtual Engineering
Reality Reality
Recommender App Development Virtualization Digital and Mobile Multimediaand | Robotic Process Soft Computing
Systems Forensics Animation Automation
Neura Cloud Services Cloud Social Video Neurd Neura Networks and
Networks and Management Services Network Security Crestion and Networks and Deep Learning
Deep Learning Management Editing Deep Learning
Text and Ul and UX Design | DataWarehousing | Modern Cryptography Ul and UX Cyber Text and
Speech Design security Speech Andysis
Analysis
Business Software Testing Storage Engineering Secure | Digital marketing | Quantum Optimization
Analytics and Automation Technologies Software Systems Computing Techniques
Image and Web Application Software Cryptocurrency and Cryptocurrency
Video Analytics Security Defined Networks Blockchal_n Visual Effects and _ Game Theory
Technologies Blockchain
Technologies
Computer DevOps Stream Processing Network Security Game Game Cognitive Science
Vision Deve opment Deve opment
) Principles of Security and Security and Privacy | Multimedia Data 3D Printing
Big Data Programming Privacy in Cloud in Cloud Compression and and Design Ethics And Al
Analytics Languages Storage
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Department of Electrical and Electronics Engineering
B.E Electrical and Electronics Engineering
CHOICE BASED CREDIT SYSTEM

CURRICULAM & SYLLABI - REGULATION 2019

THE VISION

To emerge as a centre of academic excellencein Electrical and Electronics engineering and related fields through
knowledge acquisition and propagation meeting global practices.

THE MISSION

* To nurture the talent and to facilitate the students with research ambience in Electrical and Electronics
Engineering.

* To propagate life-long learning.

* Toimpart theright proportion of knowledge, attitudes and ethics in students, to enable them take up positions of
responsibility in the society and make significant contributions.

PEO PROGRAMME EDUCATIONAL OBJECTIVES

PEO1 | Toprepare graduates to have successful and flourishing carrier in the electrical and
electronics industry.

To make students able to excel in their carrier with ethical values and managerial skillsto
PEO2 : :
solvereal lifetechnical problems.

PEO3 To make students capable of solving problems in Electrical and Electronics Engineering
which arefound in utilities and industries.

PEO4 To help students to engage in quest for sdf — learning and life - long learning.




PO’s PROGRAMME OUTCOMES
Engineering knowledge: Apply the knowledge of mathematics, science, engineering
PO1 | fundamentals, and an engineering specialization to the solution of complex engineering
problems.
Problem analysis: Identify, formulate, review research literature, and analyze complex
PO2 | engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.
Design/development of solutions: Design solutions for complex engineering problems and
PO3 design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.
Conduct investigations of complex problems: Use research based knowledge and research
PO4 | methods including design of experiments, analysis and interpretation of data, and synthesis
of the information to provide valid conclusions.
Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
PO5 | engineeringand I T toolsincluding prediction and modeling to complex engineering activities
with an understanding of the limitations.
The engineer and society: Apply reasoning informed by the contextual knowledge to assess
PO6 | societal, health, safety, legal and cultural issues and the consequent responsibilities relevant
to the professional engineering practice.
Environment and sustainability: Understand the impact of the professional engineering
PO7 | solutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.
POS Ethics. Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.
Individual and team work: Function effectively as an individual, and as a member or leader
PO9 in diverse teams, and in multidisciplinary settings.
Communication: Communicate effectively on complex engineering activities with the
PO10 engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give and
receive clear instructions.
Project management and finance: Demonstrate knowledge and understanding of the
PO11 | engineering and management principles and apply these to one’s own work, as a member
and leader in ateam, to manage projects and in multidisciplinary environments.
PO12 Lifelong learning: Recognize the need for, and have the preparation and ability to engage in
independent and lifelong learning in the broadest context of technological change.
PSO’s PROGRAM SPECIFIC OUTCOMES
PSO1 | Inspect the systems using the fundamental knowledge of Engineering.
PSO2 Evaluate and apply logical skillsto solve technical problems for the progression of society.
PSO 3 Design and quantify solutions using the knowledge gained from inter-disciplinary skills.
PSO 4 Recognize the dynamic nature of Electrical Engineering, and create advanced electrical

systems.




B.E-ELECTRICAL AND ELECTRONICSENGINEERING
CURRICULUM SYLLABUS

Regulation 2019

CHOICE BASED CREDIT SYSTEM

SEMESTER -1
S.No | CourseCode Name of the Course No of
Category HoursWeek C
THEORY L T P
1 191HS101  |English for Engineering Students HSS 3 0 0 3
2 19IMAI101 |Engineering Mathematics - | BS 2 2 0 3
3 191CH101 |Engineering Chemistry BS 3 0 0 3
4 191PH101 |[Engineering Physics BS 3 0 0 3
5 191IME111 |Basic Civil and Mechanical Engineering ES 3 0 0 3
6 191EE111  Basic Electrica and Electronics Engineering ES 3 0 0 3
7 191IME112 [Engineering Graphics ES 2 2 0 3
PRACTICAL
8 191PH10A |Physics Laboratory BS 0 0 2 1
9 191CH10A [Chemistry Laboratory BS 0 0 2 1
Total 19 4 4 23
SEMESTER -1
S.No | Course Code Name of the Course No of
Hour 'Week
THEORY Category = T 1p ] ©
1 191HS201  |Environmental Science and Engineering HSS 3 0 0 3
2 191IMAZ201 |Engineering Mathematics 1 BS 2 2 0 3
3 191PH203 |Material Science for Electrical Engineering BS 3 0 0 3
4 191CS211  |Problem Solving and Python Programming ES 3 0 0 3
5 191EC211 |Electronic Devices and Circuits ES 3 0 0 3
6 191EE221  [Electric Circuit Analysis PC 2 2 0 3
PRACTICAL
7 191CS21A |Problem Solving and Python Programming ES
L aboratory 0 0 2 1
8 191IME21A |Engineering Practices Laboratory ES 0 0 4 2
9 191EE22A  |Circuits and Devices Laboratory PC 0 0 4 2
Total 16 4 10 | 283




SEMESTER - |11

S. No

Course Code

Name of the Course

THEORY

Category

No of
Hour s/Week

191MA301

Linear Algebra and Numerical Methods

BS

191CS312

Object Oriented Programming

191EE321

Network Analysis and Synthesis

191EE322

I ntegrated Electronics

191EE323

DC Machines and Transformers

3|5(8|3

WIWIN|WIN(T
NIN(N[Oo|N|H
O|O0|0|0|(0|T

wW|hlwlwlw| O

CTICAL

191CS31B

Object Oriented Programming Laboratory

191EE32A

DC Machines and Transformers Laboratory

o|~N|lo|S|o| s w|N|-

191EE32B

Integrated Circuits Laboratory

3| 8|3

o|Oo|o

RlR| R

Total

0|O|lo|Oo
DIN[IN|N

SEMESTER - IV

S. No

Course Code

Name of the Course

THEORY

Category

No of
Hour ¥Week

@

1

191IMA404

Fourier Series and Transforms

191EE421

Electromagnetic Theory

191EE422

Control Systems

191EE423

IAC Rotating Machines

191EEA424

Microprocessors and Microcontrollers

191EE425

M easurement and I nstrumentation

WwlwiNwIN |
ojlo|o|Nv|o|Nd| -
OO0 |0O|O|O| T

WWWWw|w

jav]
X

CTICAL

191EE42A

IAC Rotating Machines L aboratory

o

=

o|~NS|o| gl A w|N

191EE42B

Microprocessors and Microcontrollers
L aboratory

©

191IMC46A

Internship 1

=3 13 18/3|3|Z818|%

Total

o
A|O| O |O
MOl NN

16

20




SEMESTER -V

No of
S. No | Course Code Name of the Course Hour S/Week

THEORY caegory 11 1 p | ©

1 191EE511 |Embedded System ES 3 0 0 3

2 191EE521 |Analog Electronics and Applications PC 3 0 0 3

3 191EE522  |Power Electronics PC 3 0 0 3

4 191EE523 [Transmission and Distribution PC 3 0 0 3

5 Program Elective — | PE 3 0 0 3

6 Open elective | OE 3 0 0 3
PRACTICAL

7 191EE51A  |Embedded Laboratory ES 0 0 2 1

8 191EE52A  |Control and Instrumentation Laboratory PC 0 0 2 1

9 19IMC56A  (Circuit Simulation Laboratory MC 0 0 2 0

Total 18| 0| 8| 20

SEMESTER-VI
S.No | Course Code Name of the Course No of
Hour s'Week
Category C
THEORY L T P

1 191HS601 (Industrial Management and Economics HSS 3 0 0 3

2 191EE621 |[Digital Signal Processing PC 3 0 0 3

3 191EE622 |Power System Analysis PC 3 0 0 3

4 191EE623 |Solid State Drives PC 3 0 0 3

5 Program Elective -11 PE 3 0 0 3

6 Open Elective-| OE 3 0 0 3
PRACTICAL

6 19IHSB0A  |Professional Communication HSS 0 0 2 1

7 191EEG2A  |Power Systems Laboratory PC 0 0 2 1

8 191EE62B  |Power Electronics Laboratory PC 0 0 2 1

9 19IMC66A |Internship 2 MC 0 0 0 0

Total 18 | 6 6 | 21




SEMESTER-VII

No of
S.No | Course Code Name of the Course Hour sWeek

THEORY Category L T P c

1 191HS701 |Professional Ethicsin Engineering HSS 3 0 0 3

2 191EE721 |High Voltage Engineering PC 3 0 0 3

3 191EE722 |Protection and Switchgear PC 3 0 0 3

4 Program Elective — 111 PE 3 0 0 3

5 Open electivelll OE 3 0 0 3

6 Open Elective - IV OE 3 0 0 3
PRACTICAL

7 191EE72A |Renewable Energy Systems Laboratory PC 0 0 2 1

8 191EE77A |Project Work Phase | PROJ 0 0 4 2

Total 18 3 8 21

SEMESTER-VIII
S.No Course Name of the Course No of
Code Category Hour s'Week C
THEORY L T P

1 Program Elective - 1V PE 3 0 0 3

2 Program Elective - V PE 3 0 0 3
PRACTICAL

3 191EE87A |Project Work Phase 1 PROJ 0 0 20 | 10

Total 6 0 20 16




PROGRAM ELECTIVE -1 (V SEMESTER)

No of
S.No | Course Code Name of the Course Category Hour s/\Week .
THEORY L T P
1 191HS531  |Principles of Management PE 3 0 0 3
2 191EE531  |Communication Engineering PE 3 0 0 3
3 191EE532 |Digital Instrumentation PE 3 0 0 3
4 191EE533  |[Electrical Machine Design PE 3 0 0 3
5 191EE534  [Theories of Power plant PE 3 0 0 3
6 191EE535 |Visual Languages and Applications PE 3 0 0 3
PROGRAM ELECTIVE -1l (VI SEMESTER)
S.No | Course Code Name of the Course No of
Category Hour s'Week c
THEORY L T P
1 191EE631 |Computer Aided Design for Electrical PE 3 0 0
Apparatus
2 191EE632 |Fundamentals of Nano - science PE 3 0 0 3
3 191EE633 |Human Rights and Duties. Conceptual PE 3 0 0 3
Perspectives
4 191EE634 |Microcontroller Based System Design PE 3 0 0 3
5 191EE635 |SMPSand UPS PE 3 0 0 3
6 191EE636 |Special Electrical Machines PE 3 0 0 3
PROGRAM ELECTIVE -1l (VII SEMESTER)
S.No | Course Code Name of the Course No of
Category Hour s'Week c
THEORY L T P
1 191EE731 |Alternative Energy Systems PE 3 0 0 3
2 191EE732 |Electric Energy Generation Utilization and PE 3 0 0 3
Conservation
3 191EE733 |[Electric Traction PE 3 0 0 3
4 191EE734 |Energy Resources and Utilization PE 3 0 0 3
5 191EE735 |Modern Power Converters PE 3 0 0 3
6 191EE736 |Power Electronics for Renewable Energy PE 3 0 0 3
Systems




PROGRAM ELECTIVE -1V (VIII SEMESTER)

No of
S.No | Course Code Name of the Course Hourgl\?Veek
Category

THEORY L T p| C
1 191EE831 [Energy Efficiency in Buildings PE 3 0 0 3

2 191EE832 |HVDC Transmission PE 3 0 0 3

3 191EE833 |Industrial Automation PE 3 0 0 3

4 191EE834 |Intellectua Property Rights PE 3 0 0 3

5 191EE835 |Power Systems Operation and Control PE 3 0 0 3

6 191EE836 [Power System Transients PE 3 0 0 3

7 191EE837 |Real Time Systems PE 3 0 0 3

PROGRAM ELECTIVE -V (VIII SEMESTER)
S.No | Course Code Name of the Course No of
Category Hour s'Week c
THEORY L T P

1 191EE838 |Electrical and Hybrid Vehicles PE 3 0 0 3

2 191EE839 |Electrical Energy Audit PE 3 0 0 3

3 191ES8310 [Embedded Control of Electric Drives PE 3 0 0 3

4 191EE8311 |Flexible AC Transmission Systems PE 3 0 0 3

5 191EE8312 Micro Electro Mechanical Systems PE 3 0 0 3

6 191EE8313 |Power Quality PE 3 0 0 3

7 191EE8314 |Power System Stability PE 3 0 0 3




HUMANITIES AND SOCIAL SCIENCE (HSS)

S. No|Course Code CourseTitle Con_tact L T P C
Category |Periods
1 191HS101 [English for Engineering Students HSS 3 3 0 0 3
2 191HS201 |[Environmental Science and Engineering HSS 3 3 0 0 3
3 191HS601 |Industrial Management and Economics HSS 3 3 0 0 3
4 | 191HS60A [Professional Communication HSS 2 0 0 2 1
5 191HS701 |Professional Ethicsin Engineering HSS 3 3 0 0 3
BASIC SCIENCES (BS)
S. No|Course Code CourseTitle Coqtact L T P C
Category |Periods
1 | 191MA101 [Engineering Mathematics - | BS 4 2 2 0 3
2 191CH101 |Engineering Chemistry BS 3 3 0 0 3
3 191PH101 [Engineering Physics BS 3 3 0 0 3
4 | 191PH10A [Physics Laboratory BS 2 0 0 2 1
5 | 191CH10A |Chemistry Laboratory BS 2 0 0 2 1
6 | 191MA201 [Engineering Mathematics || BS 4 2 2 0 3
7 191PH203 [Material Science for Electrical Engineering BS 3 3 0 0 3
8 | 191MA301 |Linear Algebraand Numerica Methods BS 4 2 2 0 3
9 | 191MA404 [Fourier Series and Transforms BS 4 2 2 0 3
ENGINEERING SCIENCES (ES)
S. No|Course Code CourseTitle Con_tact L T P C
Category |Periods
1 191ME111 |Basic Civil and Mechanical Engineering ES 3 3 0 0 3
2 191EE111 [Basic Electrical and Electronics Engineering ES 3 3 0 0 3
3 191ME112 |Engineering Graphics ES 4 2 2 0 3
4 191CS211 [Problem Solving and Python Programming ES 3 3 0 0 3
5 191EC211 [Electronic Devices and Circuits ES 3 3 0 0 3
6 191CS21A |Problem Solving and Python Programming ES 2 0 0 2 1
Laboratory
7 | 191IME21A |Engineering Practices Laboratory ES 4 0 0 4 2
8 191CS312 [Object Oriented Programming ES 3 3 0 0 3
9 191CS31B (Object Oriented Programming Laboratory ES 2 0 0 2 1
10 | 191EE511 |[Embedded System ES 3 3 0 0 3
11 | 191EE51A |[Embedded Laboratory ES 2 0 0 2 1




PROFESSIONAL CORE (PC)

S. No|Course Code CourseTitle Category ggrnitoadcé L T P cC
1 191EE221 [Electric Circuit Analysis PC 4 2 2 0 3
2 191EE22A (Circuits and Devices Laboratory PC 4 0 0 4 2
3 191EE321 |Network Analysisand Synthesis PC 4 2 2 0 3
4 191EE322 |Integrated Electronics PC 5 3 2 0 4
5 191EE323 |DC Machines and Transformers PC 5 3 2 0 3
6 191EE32A [DC Machines and Transformers Laboratory PC 2 0 0 2 1
7 191EE32B |Integrated Circuits Laboratory PC 2 0 0 2 1
8 191EE421 [Electromagnetic Theory PC 3 3 0 0 3
9 191EE422 |Control Systems PC 4 2 2 0 3
10 | 191EE423 |AC Rotating Machines PC 3 3 0 0 3
11 | 191EE424 |Microprocessors and Microcontrollers PC 3 3 0 0 3
12 | 191EE425 |Measurement and Instrumentation PC 3 3 0 0 3
13 | 191EE42A |AC Rotating Machines Laboratory PC 2 0 0 2 1
14 | 191EE42B [Microprocessors and Microcontrollers PC 2 0 0 2 1

L aboratory
15 | 191EE521 |Analog Electronics and Applications PC 3 3 0 0 3
16 | 191EE522 |Power Electronics PC 3 3 0 0 3
17 | 191EE523 [Transmission and Distribution PC 3 3 0 0 3
18 | 191EE52A |[Control and Instrumentation Laboratory PC 2 0 0 2 1
19 | 191EE621 [Digital Signal Processing PC 3 3 0 0 3
20 | 191EE622 |Power System Analysis PC 3 3 0 0 3
21 | 191EE623 |[Solid State Drives PC 3 3 0 0 3
22 | 191EE62A |Power Systems Laboratory PC 2 0 0 2 1
23 | 191EE62B |Power Electronics Laboratory PC 2 0 0 2 1
24 | 191EE721 |High Voltage Engineering PC 3 3 0 0 3
25 | 191EE722 |Protection and Switchgear PC 3 3 0 0 3
26 | 191EE72A |Renewable Energy Systems Laboratory PC 2 0 0 2 1




CREDIT DISTRIBUTION

CREDIT
S.NO CATEGORY
REGULAR LATERAL

1 BS (Basic Science) 23 06

2 HSS (Humanities and Social Science) 13 07

3 ES (Engineering Science) 26 8

4 PC (Professional Core Courses) 62 57

5 PE (Professional Elective Courses) 15 15

6 OE (Open Elective Courses) 12 12

7 MC (Mandatory Courses) 00 00

8 PROJ(Project) 12 12
TOTAL 163 117

SUMMARY
S NG SliBFjEEET CREDITSASPER SEMESTER CREDITS
I [ 11 vV | V | VI Vil VI TOTAL
1 HSS 3 3 - - - 4 3 - 13
2 BS 11 | 6 3 3 - - - - 23
3 ES 9 9 4 - 4 - - - 26
4 PC - 5 12 17 |10 | 11 7 - 62
5 PE - - - - 3 3 3 6 15
6 OE - - - - 3 3 6 - 12
7 MC - - - 0 0 0 - - -

8 PROJ - - - - - - 2 10 12
TOTAL 23 | 23| 19 | 20 | 20| 21 21 16 163
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

2019-2023 BATCH

2019 REGULATIONS

COURSE-PO MAPPING
COURSE CODE |COURSE PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 |PSO1|PSO2|PS0O3| PS04
191HS101 English for Engineering Students - - - - 2 2 - - 2 3 2 3 1 3 2 -
191MA101 Engineering Mathematics - I 3 3 2 2 2 - - - - 1 2 3 2 1 1
191CH101 Engineering Chemistry 3 3 2 2 1 0 2 2 1 2 2 2 1 2
191PH101 Engineering Physics 3 3 2 2 1 1 1 1 3 3 2 2 3
191ME111 Basic Civil and Mechanical Engineering 3 3 3 2 2 1 1 1 1 2 3 2 1 2
191EE111 Basic Electrical and Electronics Engineering 3 3 3 2 2 - - - - 1 2 2 2 2 2 1
191ME112 Engineering Graphics 3 2 2 2 2 1 1 1 1 2 3 2 1 2
191PH10A Physics Laboratory 3 2 2 2 2 1 1 1 1 2 2 2 1 2
191CH10A Chemistry Laboratory 3 2 2 1 - - - - 1 1 2 2 2 2 2 1
191HS201 Environmental Science and Engineering 2 2 - 1 1 1 - 1 2 - 2 1 2 2 1
191MA201 Engineering Mathematics II 3 2 2 2 2 2 2 - 1 1 1 1 2 2 2 2
191PH203 Material Science for Electrical Engineering 3 2 2 2 2 - - - - 1 1 1 2 2 1 2
191CS211 Problem Solving and Python Programming 3 3 2 2 2 2 1 - - 1 2 2 2 2 2 1
191EC211 Electronic Devices and Circuits 3 3 3 3 3 2 2 1 1 2 1 3 3 2 3 2
191EE221 Electric Circuit Analysis 3 3 3 3 3 2 2 - 1 2 2 2 3 2 2 3
191CS21A Problem Solving and Python Programming Laboratory 3 2 2 2 2 1 - - - 2 1 2 2 2 1 2
191ME21A Engineering Practices Laboratory 3 2 2 2 1 1 - - - 2 1 2 2 1 2 1
191EE22A Circuits and Devices Laboratory 3 2 2 2 2 1 - - - 1 2 1 2 1 2 1
191MA301 Linear Algebra and Numerical Methods 3 3 2 2 2 2 1 - - 2 1 2 3 2 2 1
191CS312 Object Oriented Programming 3 3 3 3 3 2 1 - - 1 2 2 3 2 1 3
191EE321 Network Analysis and Synthesis 3 3 3 2 1 2 1 - 1 2 2 3 2 1 2
191EE322 Integrated Electronics 3 2 2 2 2 2 2 - - 1 1 2 2 2 1 2
191EE323 DC Machines and Transformers 3 3 3 3 3 2 2 1 1 2 1 2 3 3 3 2
191CS31B Object Oriented Programming Laboratory 3 2 2 2 2 2 1 2 - - 1 1 3 2 1 2
191EE32A DC Machines and Transformers Laboratory 3 2 2 2 1 1 - - - 2 1 2 2 2 1
191EE32B Integrated Circuits Laboratory 2 2 2 2 1 1 1 - - - 2 1 2 1 2 1
191MA404 Fourier Series and Transforms 3 3 2 2 2 2 1 - - - 2 1 3 2 2 1
191EE421 Electromagnetic Theory 3 3 3 3 3 1 2 1 1 2 1 3 3 3 2 2
191EE422 Control Systems 3 3 3 3 3 2 2 - - 2 3 3 3 3 3 3
191EE423 AC Rotating Machines 3 3 3 3 3 3 3 - 1 - 1 2 3 2 1 2
191EE424 Microprocessors and Microcontrollers 3 3 3 3 3 2 - - 2 1 3 3 3 2 2 2
191EE425 Measurement and Instrumentation 3 3 3 3 3 1 1 - - 1 2 3 3 2 3 2
191EE42A AC Rotating Machines Laboratory 3 2 2 1 1 1 - - - 1 1 1 2 1 1
191EE42B Microprocessors and Microcontrollers Laboratory 3 2 2 2 1 1 - - - - 1 1 2 2 2 1
191MC46A Internship 1 2 2 2 2 1 1 - - - 1 1 2 3 2 1 2
191EE511 Embedded System 3 3 3 3 3 2 2 - 2 2 2 3 3 3 3 3
191EE521 Analog Electronics and Applications 3 2 2 2 2 1 1 - - 1 1 2 2 2 1 2
191EE522 Power Electronics 3 3 3 3 3 2 2 - - 2 1 3 3 2 3 2
191EE523 Transmission and Distribution 3 3 3 3 3 1 2 - - 2 3 3 3 3 3 3
191BM543 Biomedical Instrumentation 3 2 2 2 2 2 2 - - 1 2 3 2 2 1 2
191CE544 Foundation course in entrepreneurship 3 2 2 2 2 3 2 - - 2 2 2 3 2 2 1
191EE51A Embedded Laboratory 3 2 2 2 2 1 2 - - 1 1 2 3 2 1 1
191EE52A Control and Instrumentation Laboratory 2 2 2 2 2 1 1 - - 1 1 2 1 2 1 2
191MC56A Circuit Simulation Laboratory 3 2 2 2 2 2 1 - - 2 2 2 2 3 2 1
191HS601 Industrial Management and Economics 3 2 2 1 2 1 2 - - 2 2 2 3 1 2 1
191EE621 Digital Signal Processing 3 3 3 2 3 2 1 - - 1 2 2 3 2 1 2
191EE622 Power System Analysis 3 3 3 3 3 2 2 - - 2 3 3 3 3 3 3
191EE623 Solid State Drives 3 3 3 3 3 2 2 - 2 2 3 3 3 2 2 2




49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65
66

67

191CE545 Disaster management - - - - 1 - 2 2 1 1 2 2 2 1
191CE541 Advance course in entrepreneurship 2 2 2 2 2 2 2 3 2 2 2 2 3 2
191HS60A Professional Communication 2 2 2 1 2 1 1 1 1 1 2 1 2 1
191EE62A Power Systems Laboratory 3 2 2 2 1 2 1 2 2 3 2 1 1 1
191EE62B Power Electronics Laboratory 3 2 2 2 2 1 1 - 1 2 1 2 1 2
191MC66A Internship 2 2 2 2 2 2 1 1 2 2 1 2 1 2 2
191HS701 Professional Ethics in Engineering - - - - - - 2 1 1 3 2 1 2 1
191EE721 High Voltage Engineering 3 3 2 3 2 1 2 - 2 2 1 2 2 2
191EE722 Protection and Switchgear 3 3 3 2 2 1 2 2 2 3 3 2 2 2
191CS544 Human computer interaction 2 2 2 2 1 1 - 2 2 2 3 1 2 1
191ME543 Energy conservation and management 3 2 2 2 2 2 3 1 2 1 2 1 2 1
191EE736 Power Electronics for Renewable Energy Systems 3 3 2 2 2 1 2 2 2 2 2 1 2
191EE72A Renewable Energy Systems Laboratory 3 3 3 3 2 1 2 2 2 3 1 2 2
191EE77A Mini project 3 2 1 1 2 2 2 2 1 2 2 1 2
191EE8313 Power Quality 3 3 2 2 2 1 1 2 2 2 3 2 2 1
191ES8310 Embedded Control of Electric Drives 3 2 2 2 2 1 2 2 2 3 2 2 3
191EE834 Intellectual Property Rights 3 2 1 1 - 2 1 2 2 2 3 2 2 2
191EE837 Real Time Systems 3 2 2 1 3 1 2 2 2 3 2 1 1
191EE87A Project 3 3 3 3 3 3 3 3 3 3 3 3 3 3
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PROGRAMME OUTCOMES (POs)

POs Program Outcomes (POS)

Engineering Knowledge: Apply knowledge of mathematics, science, engineering fundamentals and

PO1 an Engineering Specialization to the solution of complex engineering problems.

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

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

Conduct I nvestigations of Complex Problems: Use research-based knowledge and research methods
PO4 | including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

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

The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess societal,
PO6 | hedlth, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
engineering practice.

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

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the

PO8 engineering practice.

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

PO9 teams, and in multidisciplinary settings.

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

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

Life-long learning: Recognize the need for, and have the preparation and ability to engage in

PO12 independent and life-long learning in the broadest context of technological change.

B.TECH-IT Page 2
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B.TECH-IT

PROGRAMME SPECIFIC OUTCOMES (PSOs)

PSO’s PROGRAMME SPECIFIC OUTCOMES (PSOs)
PSO1 An ability to apply design and development principles in the construction of
software systems of varying complexity.
The wuse of current application software, the design and use of operating
PSO2 systems and the analysis, design, testing, and documentation of computer
programs for the usein information engineering technologies.
The design techniques, analysis and the building, testing, operation and
PSO3 maintenance of networks, databases, security and computer systems (both
hardware and software).
PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)
PEOs PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)
PEO1 | Graduates will demonstrate technical competency and leadership skillsto lead a
successful career inthefieldof IT & ITES.
PEO2 Graduate will exhibit a commitment to communicate effectively in diverse
environment and apply proficiency towards societal issue with human values.
PEO3 Graduates will pursue lifelong learning in generating innovative solutions to the
changing industrial needs using research and problem solving skills.
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CURRICULUM STRUCTURE

sNO CATEGORY CREDITS T CREDITS
Foundation Courses

Humanities and Social Science (HSS) 13 9

A Basic Science (BS) 23 7

Engineering Science (ES) 22 7

B. Professional Core Courses (PC) 60 52
C. Professional Elective courses (PE) 18 18
D. Open Elective Courses (OE) 12 12

Project, Seminar, Internship in industry or at
E Higher Learning institutions (PROJ) 13 13
Mandatory Courses prescribed by AICTE/UGC
i Not to be included for CGPA (MC)

TOTAL 161 118

B.TECH-IT
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CURRICULUM SYLLABUS - Regulation 2019

SEMESTER - |

S.No | Semester ngcrhsae Name of the Course Category NT_Of H oﬁgweik C
1 I 191HS101 English for Engineering Students HSS 3 0 0|3

2 I 191CH101 | Engineering Chemistry BS 3 0 0|3
3 I 191IMA101 | Engineering Mathematics - | BS 2 2 0|3

4 I 191PH101 | Engineering Physics BS 3 0 0|3
5 I 191IME111 | Basic Civil and Mechanical Engineering ES 3 0 0| 3
6 | 191EE111 Basi_c Ele_ctrical and Electronics ES 3 0 ol 3

Engineering
7 I 191CH10A | Chemistry Laboratory BS 0 0 2 11
8 I 191PH10A | Physics Laboratory BS 0 0 2 11
9 I 191IME11A | Engineering Practices Laboratory ES 0 0 4 | 2
Total 17 2 8 | 22
SEMESTER -1
S.No | Semester Colirss Name of the Course Category No of Hours\Week C
Code L T P

1 I 191HS201 | Environmental Science and Engineering HSS 3 0 0|3
2 I 191IMAZ201 | Engineering Mathematics - 11 BS 2 2 0|3

3 I 191EC212 | Digital System Design ES 2 2 0|3
4 I 191IME?211 | Engineering Graphics ES 2 2 0|3
5 I 191CS211 | Problem Solving and Python Programming PC 3 0 0|3
6 ] 19117221 | Information Technology Essentials PC 3 0 0| 3
7 I 191EC21B | Digital Systems Laboratory ES 0 0 2 |1
8 I 191CS21A Era%k())lér:) 3olvi ng and Python Programming PC 0 0 2 |1
9 I 1911T22A | Information Technology Essentials PC 0 0 2 |1

Laboratory
Total 15 6 6 |21
SEMESTER - 111

S.No | Semester ngéze Name of the Cour se Category N?_Of H ou_lts/We(;k C
1 Il 191HS301 | Management Science HSS 2 0 0|2

2 Il 191MA306 | Differential Calculus BS 2 2 0|3
3 Il 191EC312 | Analogand Digital communication ES 3 0 0| 3
4 Il 191CS321 | Data Structures PC 3 0 0|3
5 Il 191CS322 | Computer Architecture PC 2 2 0| 3
6 i 191CS323 | Object Oriented Programming PC 2 2 0| 3
7 i 191HS30B | Inter Personal Skills Listening & Speaking HSS 0 0 2|1
8 Il 191CS32A | Data Structures Laboratory PC 0 0 2|1
9 i 191CS32B | Object Oriented Programming Laboratory PC 0 0 2|1
Total 14 6 6 |20
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SEMESTER -1V

S.No | Semester ng(;ze Name of the Course Category NT_Of H Olfltgwelik C
1 v 191MA403 | Discrete Mathematics BS 2 2 0|3

2 v 191CS421 | Designand Analysis of Algorithms PC 3 0 0|3

3 v 191C422 | Database Management Systems PC 3 0 0| 3

4 v 191CS423 | Operating Systems PC 2 2 0|3
5 v 1911T421 | Software Engineering and Design PC 3 0 0|3

6 v 191HSA0C | Professional Communication HSS 0 0 2 |1
7 v 191CSA2A | Database Management Systems Laboratory PC 0 0 2|1

8 v 191CS42B | Operating Systems Laboratory PC 0 0 2|1

9 v 191IMC45A | Internship /Training - | MC *x
Total 13 4 6 |18

SEMESTER -V

S.No | Semester nggze Name of the Course Category NT_Of H ouTrs/Wele;k C
1 Vv 191HS501 | Total Quality Management HSS 3 0 0| 3

2 Vv 191MA502 | Probability and Statistics BS 2 2 0|3

3 Vv 191EC511 | Micro Processor & Micro Controller ES 3 0 0|3
4 V 19117521 | Computer Networks PC 3 0 0| 3
5 V 1911T522 | Web Technology PC 3 0 0| 3

6 V Open Elective- | OE 3 0 0| 3
7 Vv 191EC51A Micro Processor & Micro Controller ES 0 0 o |1

Laboratory

8 \% 1911T52A | Web Technology Laboratory PC 0 0 2 |1

9 \% 1911T52B | Networks Laboratory PC 0 0 2 |1
10 Vv 191IMC56A | Technical Seminar MC *x
Total 17 2 6 |21

SEMESTER - VI

S.No | Semester ngége Name of the Course Category N?_Of H ou_lts/We(;k C
1 VI 191Cs621 | Artificial Intelligence PC 3 0 0| 3

2 VI 1911T622 | Cloud Computing PC 3 0 0| 3
3 \ 191IT623 | Internet of Things PC 3 0 0|3
4 \ Professional Elective- | PE 3 0 0|3
5 \ Professional Elective- Il PE 3 0 0|3
6 \ Open Elective- |1 OE 3 0 0|3
7 VI 1911T62A | Cloud Computing Laboratory PC 0 0 2 |1
8 VI 1911T62B | Software Engineering Practices Laboratory PC 0 0 2|1

9 VI 191IT67A | Mini Project PW 0 0 2 |1
10 VI 191IMC66A | Internship - 11 MC ,x
Total 18 0 6 |21
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SEMESTER - VII
No of Hour s/Week
S.No | Semester CRllEs Name of the Course Categor C
: Code y L T P
1 il 191IT721 | Mobile Application Development PC 3 0 0|3
2 VIl 191CS722 | Cryptography and Network Security PC 3 0 0|3
3 Vil Professional Elective- 111 PE 3 0 0|3
4 VIl Professional Elective- 1V PE 3 0 0|3
5 Vil Professional Elective-V PE 3 0 0|3
6 VIl Open Elective- |11 OE 3 0 0| 3
Mobile Application Development
7 VI 191IT72A L aboratory PC 0 0 2 1
8 VII 191CS72B | Security Laboratory PC 0 0 2|1
9 VIl 191IT77A | Project Work - Phase | PW 0 0 4 | 2
Total 18 0 8 | 22
SEMESTER - VIII
No of
Courw HOUI’S/Week
S.No | Semester Name of the Course Category C
Code
L T P
1 VIII Professional Elective- VI PE 3 0 0 3
2 VIII Open Elective- IV OE 3 0 0 3
3 VIl 191IT87A | Project Work - Phaselll PW 0 0 20 10
Total 6 0 |20 16
Total Credits 161
B.TECH-IT Page 7
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| T- Professional Electives

Semester Prgsgal ng&ze Name of the Course Category | L T |P|C
VI 191IT631 | Advance Database Technologies PE 3 003
VI 1911T632 | Big Data Analytics PE 3 0|0|3
VI | 191IT633 | C# & .Net Programming PE 3 0|0|3
VI 1911T634 | Embedded Systems PE 3 0|0|3
VI 1911T635 | Information Theory & Coding PE 3 003
VI 1911T636 | Open Source Programming PE 3 0|03
VI 1911T637 | Advanced Java Programming PE 3 0|0|3
VI I 191IT638 | Digital Image Processing PE 3 0|0|3
VI 1911T639 | Information Retrieval Systems PE 3 0|0|3
VI 191176310 | Mobile Computing PE 3 0|03
VI 1911T6311 | Multimedia Databases PE 3 0|0|3
\ 1911T6312 | Wirdess Sensor and Mesh Networks PE 3 0|03
VII 191IT731 | Block chain Technologies PE 3 0 0|3
VIl 1911T732 | Human Computer Interaction PE 3 0|03
VIl 1911T733 | Semantic Web PE 3 0|0|3
VIl i 1911T734 | Service Oriented Architecture PE 3 0|03
VIl 1911T735 | Soft Computing PE 3 0|03
VIl 1911T736 | Visualization Techniques PE 3 0|0|3
VIl 1911T737 | Computational Linguistics PE 3 0|0|3
VIl 1911T738 | DataMining Techniques PE 3 0|03
VIl 191IT739 | Deep Learning PE 3] 0|03
Vil v 1911T7310 | Machine Learning PE 3/ 003
VI 1911T7311 | Network Programming and PE 3 olol3a

Management
VIl 191177312 | Software Testing PE 3 0|0|3
Professional Readiness For Innovation
Vi 191EECT31 Employability And Entrepreneurship i ° >0
VIl 1911T7313 | Ethical Hacking PE 3 0|03
VII 1911T7314 | Full Stack Software Development PE 3 0|03
VIl v 191177315 | Game Programming PE 3|1 0|03
VIl 1911T7316 | IoT Based Smart Systems PE 3 0|03
VII 191IT7317 | Pattern Recognition PE 3 0 0|3
VII 1911T7318 | Quantum Computing PE 3 0|03
VI 19117831 | Cognitive Computing PE 3 0 0|3
VIl 1911T832 | Computer Forensics PE 3 0|0|3
VI 191IT833 | Enterprise Resource Planning PE 3 0 0|3
VIl Vi 19117834 | Industrial Economics and Corporate PE 31 0lols
Management
VI 1911T835 | Next Generation Networks PE 3 0 0|3
VIl 191HS801 | Professional Ethics in Engineering PE 3 0 0|3
B.TECH-IT Page 8
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LIST OF OPEN ELECTIVESOFFERED BY IT

Course Code Name of the Course Category L T P C
19117541 Artificial Inteligence OE 3 0 0 3
19117542 Block Chain Technologies OE 3 0 0 3
19117543 C# and .NET Programming OE 3 0 0 3
19117544 Cloud Computing OE 3 0 0 3
19117545 Database Management Systems OE 3 0 0 3
19117546 Machine Learning OE 3 0 0 3
19117547 Mobile Computing OE 3 0 0 3
19117548 Software Engineering and Design OE 3 0 0 3
B.TECH-IT Page 9
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SEMESTER - |
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YEAR SEMESTER L T P | C
COURSE CODE/
COURSE TITLE 191MA101/ ENGINEERING MATHEMATICS- | 2 2 0 | 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Analyze the characteristics equation of alinear system with Eigen values and vectors for practical

application.

CO2

Determine the bending of family of curves using differential calculus which deals in various disciplines.

COo3

Apply partial derivativesin various engineering problems.

CoO4

Identify and solvethereal time problems using Linear differential equations.

CO5

Identify and solvethereal time problems using higher order differential equations.

CO PO& PSO
Mapping
o | PO[PO[PO[PO[PO[PO[PO[PO[PO[PO[PO|[PO[PSOLPSO2 [ PSO3
1] 2| 3| 4| 5| 6| 7| 8| 9|10 11| 12
Lls |22 2] - | - | |- |-|-|1|-]-]-
co N
20 3| 3|22 2| -| -] -|-|-1]-1]1
co N
3l 3| 3|22 12| -| -] - -|-1]-1]1
co T
4l 3| 3| 22|21 -] -] - -
co N
5 3| 3| 22|12 -| -] -] -1]-1]-1]1
co N
33| 2|21 -] - | -] -|-1]-]1
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER L T P C
COURSE CODE/
COURSE TITLE 191PH101/ ENGINEERING PHYSICS 3 0 0 3

COURSE OUTCOMES

On completion of the course, students will be able to

Demonstrate the proficiency on the properties of matter and its applications

Co1
co2 Describe the working principles of Laser and its developmentsin industrial and medical applications
co3 Explain the propagation of wavesin optical fibers and their applications
cou Apply thetheory of wave nature of particlesin various microscopic applications
CO5 Analyze the structure of materials and its crystal growth techniques
CO-PO & PSO
Mapping
co |PO| PO |PO|PO|PO|PO|PO| POS| PO9 Fl’g’ le PO | PSO | PSO | PSO
1 2 3 4 5 6 7 12 1 2 3
Co1 1 i i
3 3 2 2 - 2 2 2 2 - - 2
co2| 3 1 - -
3 2 2 - 2 2 2 2 - - 2
co3| 3 1 - -
3 2 2 - 2 2 2 2 - - 2
Co4 | 3 1 i i
3 2 2 - 2 2 2 2 - - 2
CO5| 3 1 - -
3 2 2 - 2 2 2 2 - - 2
Ol a2z —l2l2] 2 2 : : 2 Lo
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER L = c
COURSE CODE/
COURSE TITLE 191CH101/ ENGINEERING CHEMISTRY 3 0 0 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Analyse microscopic chemistry in terms of atomic, molecular and Intermolecular forces for real

time applications of semiconductors.

CO2

Investigate the various water treatment and softening methods.

COo3

Appraise the types and mechanism of electrochemical reaction in batteries and fuel cells.

CoO4

Explain the basic principle, types and mechanism of polymerization process and techniques.

CO5

Assess the properties, characterization and applications of advanced materials for energy

storage.

CO-PO & PSO Mapping

CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1 | PSO2 | PSO3
co1l 3 | 2| 2 1 - -
CO2 3 2 2 1 - -
CO3 3 2 2 1 - -
Cc0O4 3 2 2 1 - -
CO5 3 2 2 1 - -
co 3 2 2 1 - -
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

On completion of the course, students will be able to

YEAR | SEMESTER | L| T| P| C
COURSE CODE/ 191HS10V/ENGL ISH FOR ENGINEERING s | ol o 3
COURSETITLE STUDENTS

COURSE OUTCOMES

Infer meanings of unfamiliar words from context

co1
Enableto achieve linguistic competence and be ableto use grammar asatool or resourcein the
ey comprehension and creation of oral and written discourse efficiently according to the situation.
CO3 Write cohesively, coherently and flawlessly with a wide range of vocabulary and organizing their ideas
logically on atopic.
coa Activate and reinforce the habit of reading and writing effectively in their discipline.
CO5 Collaborate with multicultural environment.
CO-PO & PSO Mapping
co PO | PO | PO | PO | PO | PO |PO| PO | PO |POl|PO1l| POl |PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3

CcO 1

1 ) ) ) ) ) ) . 2 2 ) 2
CcO - - - - - - - - 1

2 2 2 2
co| - i - - 3 - - - - 1

3 2 2 2
co | - - - - 3 - - - - 1

4 2 2 2
co | - - - - 3 - - - - 1

5 2 2 2
col " LT T a2 T2 ]
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR | SEMESTER | L| T| P| C
COURSE CODE/ 191IME111/BASIC CIVIL AND MECHANICAL s | ol o 3
COURSETITLE ENGINEERING

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Explain the usage of construction material and proper selection of construction materials

CO2

Explain about water resources, sewage treatment and transportation systems

COo3

Explain about the components usein power plants

CoO4

Describethe internal combustion engines

CO5

Explain about the renewable energy sources and refrigeration cycles

CO-PO & PSO Mapping
co| PO |PO|PO|PO|PO|PO|PO|PO|PO|PO| PO PO PSO [ PS [ PS
1 2 3 4 5 6 7 8 9 | 10 1 12 1 O | Oz
2

Clo 3 3 1 1 2 2 1 2 -

CZO 3 3 1 1 2 2 1 2 -

C30 3 3 1 1 2 2 1 2 -

C4O 3 3 1 1 2 2 1 2 -

O 3 3 1 1 2 2 1 2 -

5

co| 3 3 1 1 2 2 1 2 - - -
B.TECH-IT Page 15




Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER I L T P C
COURSE CODE/ 191EE111/BASIC ELECTRICAL AND 0 0 3
COURSETITLE ELCTRONICSENGINEERING

COURSE OUTCOMES

On completion of the course, students will be able to

co1 Summarizes about different structures of Power system and safety measures.

co2 Explain about the basics of Electricity

co3 Discuss on various electric circuits and use of measuring instruments

cou Clarify the working of basic e ectronic devices such asdiode, transistor and operational amplifiers
CO5 Infer about Digital Electronics and Communication System

CO-PO & PSO Mapping
co PO | PO | PO |PO|PO|PO|PO|PO|PO|PO1|POl|POLl|PSO |PSO |PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3

co| , ]

1
CcO

5 3 2 2 -
CcO

3 2 1 1 -
CcO

4 2 1 1 1 1 -
CcO

5 2 1 1 1 -
COo| 3 2 2 1 1 - - -
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER L T P C
COURSE CODE/
COURSE TITLE 191PH10A / PHYSICSLABORATORY 0 0 2 1
COURSE OUTCOMES
On completion of the course, students will be able to
1 Apply the principles of properties of matter in determining the various eastic properties
2 Determine Young’s modulus by non-uniform bending method.
3 Applying Photo electric effect to determine Planks Constant.
4 Determination of wavelength of mercury spectrum — spectrometer grating.
5 Attain the practical knowledge to apply principles of optics for various engineering applications
CO-PO & PSO
Mapping
co PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO| PSO2| PSO3
1 2 3 4 5 6 7 8 9 10 | 11 12 1
COLl sl o 2| 2| - | - | - - - -] -] 1|1 i i
COZ\ 3l 2 2| 2| - | - | | | - -] -] 1] 1 : i
CO31 3 2| 2| 2| - | - | - | - -] -] -1]1]|1 i i
CO4l 3 2| 22| - | - | | - -] -] -1]1]|1 i i
COS| 3 2| 2| 2] - | - | - | - - -] -1]1]|1 i i
COl szl a2 2] - | - | -] -|-]1| 1 i i
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER L T P C
COURSE CODE/
COURSE TITLE 191CH10A / CHEMISTRY LABORATORY 0 0 2 1

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Acquireknowledge on quantitative chemical analysis by instrumentation and volumetric method.

CO2 | Analysethewater sample for hardness, chloride, sodium /potassium content, dissolved oxygen etc.

CO3 | Solveanalytical problemsin spectrometer and flame photometer for the identification and quantification.

CO4 | Estimate Copper in ore and Nickel in Steel

CO5 | Analyserate of corrosion by weight loss method.

CO-PO & PSO Mapping
co PO1 |PO |PO |PO |PO5 (PO |PO (PO |[PO |PO PO PO [PSO1 [PSO2 PSO3
2 3 |4 6 7 8 9 10 11 12

COL | 3| ol 2| 2| - | - |- - || - - 2] -] -
CO2 1zl 22| 2| - | |- - - - -1 ]| -] -
goe 32| 2|1/| - - -] - - - - 1 1 - -
CO4 | 3l o2 2| - |- |- -1-1-/- 11| - -
cos 31 2| 2|1 - -] - - - - - 1 1 - -

CO Vsl - |- - -] -1 -1-11|2|-]-
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

On completion of the course, studentswill be able to

YEAR | SEMESTER | T| P| C
COURSE CODE/ 191IME11A / ENGINEERING PRACTICES ol 4 5
COURSETITLE LABORATORY

COURSE OUTCOMES

CO1 |Hands on experience on welding, sheet metal and lathe works
CcoO2 Experience the plumping and carpentry work and demonstration on centrifugal pump and air conditioning
working principles
CO3 |Measurement of Electrical quantities, earthing procedures, wiring methods etc
Study of Electronic components and equipments — Resistor, color coding measurement of AC signal
Co4 ot
parameter, Gates, Circuits etc
CO5 Provide exposure to the students with hands on experience on various basic engineering practices in Civil,
Mechanical, Electrical and Electronics Engineering.
CO-PO & PSO Mapping
co PO | PO|PO|PO|PO|PO|PO|PO|PO| PO | PO | PO |PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Cco1l| 3 3 2 2 2 1 - - - - - 2 -
Cco2| 3 3 1 1 1 1 - - - - - 1 -
COo3| 3 3 2 2 2 2 - - - - - 2 -
Cco4 | 3 3 1 2 1 1 - - - - - 1 -
CO5| 3 3 2 2 2 2 - - - - - 2 -
COo | 3 3 2 2 2 1 - - - - - 2 -
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [ T P C
COURSE CODE/
COURSE TITLE 191IMA201/ ENGINEERING MATHEMATICSII 2 0 3
COURSE OUTCOMES
On completion of the course, students will be ableto
co1 | Evaluate multipleintegrals using change of variables.
cO2 Apply variousintegral theorems for solving engineering problems involving cubes and rectangular
parall € epipeds.
co3 | Construct analytic functions of complex variables and transform functions using conformal mappings.
cos | Estimatethereal and complex integrals over suitable closed paths and contours.
CO5 | Computelinear differential equations using Laplace transform techniques
CO-PO & PSO Mapping
co PO | PO|PO|PO|PO|PO|PO|PO|PO| PO | PO | PO |PSO |PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
COol| 3 3 2 2 2 - - - - - - 1
CO2| 3 | 3 | 2| 2|2 -|-1]~-1]- - - 1
COo3| 3 3 2 2 2 - - - - - - 1
Co4\ 3 | 3| 22| 2|-]|-/|- - - 1
CO5| 3 3 2 2 2 - - - - - - 1
COl 3 3|22 2|-]-]-1-1]- - 1
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [ L T C
COURSE CODE/
COURSE TITLE 191EC212/ DIGITAL SYSTEM DESIGN 2 2 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Apply the theorems and postulates of Boolean algebra, the techniques of Karnaugh Maps and Quine-
McCluskey tabulation techniques for simplification of logic functions.

CO2

Design combinational logic circuits for various applications and implement them using logic gates or other
devices like multiplexers, decoders and simulate them using Hardware Description Language (HDL).

COo3

Design synchronous sequential logic circuits like counters and shift registers and implement them using
different flip flops.

CO4 | Analyzethe given Asynchronous sequential logic circuit to determine its function.

CO5 | Implementation of PLD’s and Reviewing of memory devices.

CO-PO & PSO Mapping

CO

PO | PO | PO
7 8 9

PO1

PO1

PSO3

Co1

CO2

CO3

CO4

'I\)I\)I\)'O‘I8

CO5

w wwwwwHB
N I\)I\)I\)I\)I\)I\)B

CO

N I\)I\)I\)I\)I\)(DB

N
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [ L T P C
COURSE CODE/ 19117221/ INFORMATION TECHNOLOGY 3 0 0 3
COURSETITLE ESSENTIALS

COURSE OUTCOMES
On completion of the course, students will be ableto

CO1 | Design and deploy websites

CO2 | Design and deploy simple web application

CO3 | Create simple database application

CO4 | Develop information system

CO5 | Describethe basics of networking and mobile communication

CO-PO & PSO Mapping
co PO | PO|PO| PO|PO|PO|PO|PO|PO| PO PO PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3

Co1l| 2 2 1 1 1 - - - - 2 2 2
co2| 3 3 2 1 1 2 2 2
Cco3| 3 2 3 1 3 2 2 2 1 2
co4| 3 2 2 1 2 2 1 1
Cos5| 3 2 2 1 2 2 2
co| 3 2 2 1 2 2 2 2 2 2

B.TECH-IT

Page 23




Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [ L T P C
COURSE CODE/
COURSE TITLE 191IME211/ ENGINEERING GRAPHICS 2 |2 0 3
COURSE OUTCOMES
On completion of the course, students will be able to
CO1 | Draw engineering curves and apply the concepts of free hand sketching
CO2 | Draw orthographic views of points, lines and surfaces
CO3 | Draw visualizations of simple solid objects as per orthographic projections
CO4 | Draw sections and developments made in drawing
CO5 | Draw pictorial drawings of simple objects
CO-PO & PSO
Mapping
co PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
e 1 1 2 3 1 1 1 1 1 1 1
e 1 1 2 3 1 1 1 1 1 1 1
e 1 1 2 3 1 1 1 1 1 1 1
co4l 1 2 3 1 1 1 1 1 1 1
CosS| 1 2 3 1 1 1 1 1 1 1
CcoO 1 1 2 3 1 1 1 1 1 1 1
B.TECH-IT
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [ T P C
COURSE CODE/ 191CS211/ PROBLEM SOLVING AND PYTHON 0 |3
COURSETITLE PROGRAMMING

COURSE OUTCOMES
On completion of the course, students will be able to
CO1 | Describethe Algorithmic solutions for simple computational problems.
CO2 | Identify the various data expressions, statements in python programming.
CO3 | Usecontrol flow and function for solving problemsin python.
CO4 | Distinguish list tuples and dictionaries in python programming.
CO5 | Develop simple programs using files, modules, packages in python..
CO-PO& PSO Mapping
co PO | PO | PO | PO | PO | PO|PO|PO|PO| POl | PO1 | PO1 | PSO | PSO PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3

Ol gl g ||| | -|-|-|-|-1]-1]n1 31 2 !
Co2 | 5 | 3| 11 1|1 ] ] ] ] ] ] 1 3 2 1
Co8 [ 5 [ g | o | 2( 2] | _|_]. ] ] 5 3 2 2
Cod | | 5| o] 2|2 ] ] ] ] ] ] 5 3 2 2
CO5 3 3 2 2 2 ) ) ) i i i > 3 2 2

CO 3 3 2 2 2 = = = = - = 2 3 2 2
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR | SEMESTER I L T P C
COURSE CODE / 191HS201/ ENVIRONMENTAL SCIENCE AND 3 0 0 3
COURSETITLE ENGINEERING

COURSE OUTCOMES
On completion of the course, students will be able to
col Interpret the concept of ecosystem, biodiversity and its conservation.
co2 Demonstrate the environmental impacts of energy devel opment.
Co3 Categorizethe various environmental pollutions and select suitable preventive measures.
CO4 | Perceive the environmental effects of human population and the implementation of
welfareprograms.
CO5 Recall the environmental ethics and legal provisions.
CO-PO& PSO Mapping
co | PO| PO | PO|PO|PO|PO|PO| PO|PO| PO |PO| PO |PS|PS| PS
1 2 3 4 5 6 7 8 9 10 11 12 @) (@) @)
1 2 3
Col| 3 3 2 2 2 3 3 2 1 - -
Coz| 5 | 3 | 2 | 2 2 3 2 1 ] ]
- 3 2 2 2 3 2 1 - -
- 3 2 2 2 3 2 1 - -
CO5 | 3 3 2 2 2 3 3 2 1 - -
co 3 3 2 2 2 3 3 2 1 ) )
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR SEMESTER [ L T P C
COURSE CODE/ 1911T22A / INFORMATION TECHNOLOGY 0 5 1
COURSETITLE ESSENTIALSLABORATORY

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Design interactive websites using basic HTML tags, different styles, links and with all.

Co2 using PHP.

To Know about Basic control elements and To Create client side and server side programs using scripts

CO3 | Designweb sites and handle multimedia components

CO4 | Create applications with PHP connected to database.

Create Personal Information System and | mplement the technol ogies behind computer networks and

CO5 mobile communication.
CO-PO & PSO Mapping
co PO | PO | PO | PO | PO | PO | PO | PO |PO|PO1|PO1| POl | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
CcO 5
1 3 3 3
C20 2 2 2 1 2 2 2 ) 3 3
C3O 3 2 2 1 2 3 1 2 2 3 ) )
C40 3 2 2 1 2 3 2 2 2 . 5 .
C40 3 2 2 1 2 2 1 2 . 5 5
CSO 3 2 2 1 2 2 1 2 . 5 5
Ol 3|l 22| 1| 2|2 1 2 2 3 2 2
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [ L T P C

COURSE CODE/

COURSE TITLE 191EC21B/DIGITAL SYSTEM LABORATORY 0 0 2 1

COURSE OUTCOMES

On completion of the course, sudents will be able to

col Apply Boolean simplification techniques to construct combinational logic circuits.

CO2 Build combinational logic circuits to perform arithmetic operations.

CO3 |Implement combinational circuits using MSI devices.

CO4 [Construct Sequential circuits like registers and counters.

CO5 [Simulate combinational and sequential circuits using HDL.

CO-PO & PSO Mapping
co PO | PO | PO|PO|PO|PO|PO|PO|PO|POl| POl | PO1l|PSO | PSO | PSO
3 4 5 6 7 8 9 0 1 2 1 2 3

COLV 3 2| 2| - | - | - | - | -] - | - : : 1

o2 3 2 2 - - - - - - - - - 1

CO3V 3 | 2| 2| - | 2| - | - | -] -| - : : 1

co4 | 3 2 2 - - - - - - - - - 1 - -
cos | 3 2 2 - - - - - - - - - 1 1

CcO 3 2 2 - 2 - - - - - - - 1 1 -
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR | SEMESTER I L T P C
COURSE CODE / 191CS21A / PROBLEM SOLVING AND PYTHON 0 0 5 1
COURSETITLE PROGRAMMING LABORATORY

COURSE OUTCOMES

On completion of the course, students will be able to
CO1 | Deveop simple Python programs to test and debug.
CO2 | Solve problems using conditionals and loops in Python.
CO3 | Deveop Python programs by defining functions.
CO4 | Represent lists, Tuples and dictionaries for compound data.
CO5 | Paformfile operationsusing Python.

CO-PO & PSO

Mapping
co PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PSO | PSO PSO

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3

oLl 3] 3] 2 2| - - -1 -] - 1|3 |3 2
Co2 gl 3222 -|-|-1]1] - i 1|3 |2 2
€81 g 3|22 2| -|-| -] -] -1]1/]3 |2 2
Ol 3l 222 -|-|-|-|-1]-1]11]|3 |2 2
€S 3l 3222 -|-|-|2|-1]-1]11]|3 |2 2
CO 3 3 2 2 2 - - - 1 - - 1 3 2 2
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [l L T P C
COURSE CODE/
COURSE TITLE 191HS301 / MAGAGEMENT SCIENCE 2 0 0 2
COURSE OUTCOMES
On completion of the course, students will be able to
co1 Overcomethe stressin their respectivefield
co2 Be an active listener so asto respond accurately and effectively
co3 Raise and respond to the queries without any hesitation
cou Write effectively and to draft letters, E-mailsimpressively.
CO5 Déliver presentations confidently
CO- PO & PSO Mapping
co |PO|PO|PO|PO|PO|PO|PO| PO | PO Fig’ Tl) PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 12 1 2 3
co1l| - - - - - - - 2 2 3 2 3
co2 | - - - - - - - 2 2 3 2 3
CO3 | - - - - - - - 2 2 3 2 3
co4 | - - |- - - - - 2 2 3 2 3
CO5 | - - - - - - - 2 2 3 2 3
co - - - - - - - 2 2 3 2 3
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER 1 L T P C
COURSE CODE/
COURSE TITLE 191MA306 / DIFFERENTIAL CALCULUS 2 2 0 3

COURSE OUTCOMES

On completion of the course, students will be able to

co1 Compare and contrast the ideas of limits, continuity and differentiability.

co2 Apply the basic concept of differentiation intheir engineering fields.

co3 Apply thebasic differentiation rulesto find derivatives of composite functions.

inderminate forms by a repeated use of L’ Hospital rule.

coa | Explainthederivative asthe slope of the tangent line to a function at a point and calculate limitsin

CO5 | Analyze the extremum and behaviour of functions.

CO-PO& PSOMapping
co |PO|PO|PO|PO|PO|PO|PO|PO| PO FLC)’ Tl) PO | PSO | PSO |PSO
10 2|3|4|5|6|7]|8]09 2| 1| 2 |3
COL 3 (3| 2|22 ]| -|-|-]- : : 1| 2| - |1
CO21 3l 3| 2| 22| -] -] -1]- i i 1 2| - |1
CO8|\ 3 3| 2|2 2| -|-|-]- i i 12| - |1
CO4l g lg 22| a|-|-|-|-] - -2 -]t
COSl 3l 32| 22| -] -|-]- i i 12| - |1
co| 3| 3|2]2|1|-]|-|-]- . . 1| 2| - |1
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [l T P C
COURSE CODE / 191EC312 /ANALOG AND DIGITAL 0 0 3
COURSETITLE COMMUNICATION

COURSE OUTCOMES
On completion of the course, students will be able to
co1 Apply analog and digital communication techniques.
co2 Describe pulse modulation techniques.
co3 Analyzethe various digital modulation techniques.
cou Evaluate information and coding techniques.
CO5 | dentify concepts behind multiuser radio communication.
CO-PO & PSO
Mapping
CO |PO|PO|PO|PO|PO|PO|PO|PO|PO PO PO PO | pPSO1| PSO2| PSO3
LV 2|3|a|s5|6| 78|09 10 11 | 12
col , 3 2 1 2 1 2 1 2
coz| , 2 2 1 1 - 1 1 1 -
CO3l 3 |22 |2|2]1 ; 2 2 1
co4\ , 2 2 2 1 2 1 1 -
e - 2 3 1 2 1 1 1 1 2 2
CO 3 2 2 1 2 1 1 1 2 1 1
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [l L T P C
%%%IEQZIIEE?F?TDLEE/ 191CS321/ DATA STRUCTURES 3 0 0 3
COURSE OUTCOMES

On completion of the course, students will be able to
CO1 |Develop the solutions for simple problems using basics of C programming language.
CO2 |Apply the concepts of functions, pointers, structures and unions practical applications.
CO3 |Interpret and implement linear data structure operationsin C
CO4 |Analyze and evaluate nonlinear data structure for the given application
CO5 |Apply the hashing concepts an choose the appropriate sorting algorithm for an application
CO-PO & PSO Mapping
co | PO |PO|PO|PO|PO|PO|PO|PO|PO Fig’ Tl) PO |PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 12 1 2 3
Coll 3 | 2|1 /T I I I T 1 | - | 3] 2|2
CoO2l 3 22|12 -|-|-|1] 1 . 2 | 3| 2| 2
CO3 | 3 222 |2|1|-|-|2] 1 . 1| 3| 2 |2
CO4l 322|221 |-|-|2]1 1 1| 3| 2 |2
coe 3 2 2 1 1 - - - 2 - - 1 3 2 2
CO 3 2 2 1 2 1 - - 2 1 1 1 3 2 2
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER 1 L T P C
COURSE CODE/
COURSE TITLE 191CS322 /| COMPUTER ARCHITECTURE 2 2 0 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Infer the basics concepts of fundamental component, architecture, register organization and performance

metrics of a computer.

CO2

Illustrate the efficient algorithm for binary arithmetic operations.

COo3

Construct an efficient data path for an instruction format for a given architecture.

CoO4

Apply parallel processing concepts for efficient data processing.

CO5

Analyze the memory, 1/O devices and cache structures for processor.

CO-PO & PSO
Mapping
co |PO|PO|PO|PO|PO|PO|PO|PO|PO Fig’ Tl) PO | pso1|pPsoz| Pso3
12| 3|4|5|6|7]|8]09 12
co1 3 2 ) ) } ; . - - - - 1 2 1 2
C02 3 2 2 - - - - - 2 l - l 2 1 2
CO8l g2 | -| - |-|-|-] - -1 2| 1| s
CoOdl 3l o2 2| -] -] -1]-12 1 i 1| 2 1 2
COS1 sl ol 21| - | - | -] -1 1 ; 1 2 2 3
co| 3| 22|1] -] -|-]-12 1 ; 1 2 1 2
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Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR I SEMESTER [l T P C
gggsgg '(I':Ic')l'liEE/ 191CS323 / OBJECT ORIENTED PROGRAMMING 2 0 3
COURSE OUTCOMES
On completion of the course, students will be able to
COo1 Describe OOPS concept and define the structure of Java programs.
C02 Identify the concept of inheritance, interfaces and illustrate the Java Programs.
Cco3 Develop a applications using Exceptions and I/O streams
CO4 Analyze and evaluate the concept of threads and generic classes to devel op Java applications
CO5 Create interactive Java programs using AWT and Swings
CO-PO & PSO Mapping
co |PO|PO|PO|PO|PO|PO|PO|PO|PO Fi(c)’ Fi‘f PO | PSO | PSO | PSO
11 2] 3] 4|5 6 7 8 9 12 1 2 3
cor| 3 [3][2]1]- -1 - - - 1 3 2 2
co2| 3| 3| 3 - 2 - - - - - - 2 3 3 i
Co3 | 3 | 3 2 1 2 - - 1 - - - 2 3 3 5
coa| 3|33 -]2]-1-1-71- 1 - 2 | 3 2 1
CO5 | 3 3 3 - 2 - - 1 1 1 - 2 3 3 >
co 3 13| 3 1 2 - - 1 1 1 - 2 3 3 >
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YEAR I SEMESTER [l T P C
%c())llJJIEQSéIIEE(':I'?TDLEE/ 191CS32A /| DATA STRUCTURESLABORATORY 2 1
COURSE OUTCOMES

On completion of the course, students will be able to

CO1 |Develop the solutions for simple problems basic using C programming language.

CO2 Apply the concepts of functions, pointers, structures and unions practical applications.

CO3 |Interpret and implement linear data structure operationsin C

CO4 |Analyze and evaluate nonlinear data structure for the given application

CO5 Apply the hashing concepts an choose the appropriate sorting algorithm for an application

CO-PO & PSO
Mapping

co P12 |5 %5 6l 780w |1l | 12| 3
COL gl a |2 -|-|-|-|-1-1+-13]/]-:2 1
e I I 2 R A T A I A O N e - R 2
CO8 V333|221 | -|-| -] -1|-1]1]3] 2 1
o4l glg| 3222 |-|-]2|-1]1]1]|3]|:2 2
€S 3l 33222 |-|-]2|-]121]1]|3]:2 2
CcO 3 3 2 2 2 1 - - 1 - 1 1 3 2 2
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YEAR I SEMESTER [l T P C
191CS32B /OBJECT ORIENTED
COURSE CODE/
COURSE TITLE PROGRAMMING LABORATORY 0 2 1
COURSE OUTCOMES
On completion of the course, students will be able to
co1 Describe the procedural and object oriented paradigm with concepts of streams, classes, functions,
data and objects.
CO? Analyze the concept of function overloading, operator overloading, virtual functions and
polymorphism.
Cco3 Implement Java programs for simple applications that make use of classes, packages and interfaces.
CO4 Develop and implement Java programs with array list, exception handling and multithreading.
CO5 Design applications using file processing, generic programming and event handling.
CO-PO & PSO
Mapping
PO[PO[PO|[PO[PO[PO[PO|PO[PO][PO1L|POL| PO1| PSO | PSO | PSO
CO |1 | 2|3 | 4|5 |6 | 7|89 0| 1| 2| 1| 2]:3
oL V3| 3|32 |3|1|1|-|1]2]|2/|2]|3]|2]:2
o2 31 3|3 | 2|3 |1|1]|1]-]2]2 2 2 2 1
CO8 1 313|323 |1]|1]|-|21]2]2/|2]|73]|2]:2
o4V 3| 3|32 |3|-|1|1|1]| 23| 2|2/ 3]:2
OS5 ' 3| 3| 3|2 |3 |1|1|1|1] 2|3 | 2]|3]|3]:2
CcO 3 3 3 2 3 1 1 1 1 2 2 2 3 2 2
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Course Code COURSE TITLE LIT|P|C
191HS30B INTERPERSONAL SKILLS 0|02]|1
LABORATORY

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

IListen and respond appropriately.

[

Converse in an efficient manner following accurate stress and intonation.

[Participate in formal aswell as informal conversations confidently.

[Participate in group discussions

Make effective presentations
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YEAR I SEMESTER v L T P C
COURSE CODE/ 19117421 SOFTWARE ENGINEERING AND 3 0 0 3
COURSETITLE DESIGN

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

co1 | Analyzethe software development life cycle.

co2 | ldentify different approaches adopted in gathering requirements.

co3 Demonstrate the various software design concepts and understand different designs like architectural,
structured, object oriented and user interface.

CcO4 | Modd the event driven state of object and transform them into implementation specific layouts.

Apply software validation and testing for real time applications. Discuss software maintenance issues and

CO5 challenges.

CO-PO & PSO Mapping
PO [PO11

CO | PO1|PO2 | PO3| PO4| PO5 | PO6| PO7|PO 8 | PO9| o PO | PSO | PSO2 | PsoO

12 1 3
COl | 3| 2| 2| - -1l 1] 22 2 2 2 3 3 2
CoOZ | 3 | 3| 2| 2| - 11111121 2 1 1 3 3 3
CO3 | 3 | 3 (3| 2|2|2]2]12]2 1 1 2 3 3
CoO4 | 3 | 3 (2|1 |3 |11 1]|2]- . . 3 3 3
COS | 3 | 3|32 |2l2]2]1]1]1 2 2 3 3 3
co |l 3| 3| 2|2|2|1|1]1]|2]2 2 2 3 3 3
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YEAR I SEMESTER v L T P C
COURSE CODE/
COURSE TITLE 191MA403 / DISCRETE MATHEMATICS 2 2 0 3

COURSE OUTCOMES

On completion of the course, students will be able to

Uselogical notation to define and reason about fundamental mathematical concepts such as

co1 sets, rdations, functions, and integers and apply it in their fields.
co2 Apply counting principles and estimate probabilities and also to analyze algorithms and programs by
recurrencerelation.
co3 | Anayzethedifferent types of graphs and hence know about the application of graph theory in their fied.
CO4 | Anayze thealgebraic structures and their application
CO5 | Evaluate Boolean functions and simplify expression using the properties of Boolean algebra.
CO-PO &PSO Mapping
co |Po1| PO |po3| PO | Pos| PO |po7| PO |Pog| 70 | 79 |Po12 Pso1| Psoz| PSO
2 4 6 8 3
COLl 3 3| 2| 22| -] -] -|-1 - . 1| 2| - | 1
COZl 3l 3| 222 |- | -] -|-| - A T B
CO3l 313|222 | -| -] -|-| - A T B
CO4l 3l 3| 222 | -|-|-|-1| - A T B
COS 3 | 3| 22| 2| - | -|-]|-] - : 1 2| - | 1
CO 3 3 2 2 1 - - - - - - 1 2 1
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YEAR I SEMESTER v L T P C
COURSE CODE / 191C$421 / DESIGN AND ANALYSISOF 3 0 0 3
COURSETITLE ALGORITHMS
COURSE OUTCOMES
On completion of the course, students will be able to
CO1 |Identify the fundamental needs of algorithmsin problem solving
CO2 |Design algorithm for various computing problems
CO3 |Analyzethedifferent algorithm design techniques for a given problem
CO4 Modify existing algorithms to improve efficiency
CO5 |Evaluate the time and space complexity of various algorithms
CO-PO & PSO
Mapping
co |PO|PO|PO|PO|PO|PO|PO|PO|PO Fi(c)’ Fi‘f PO | PSO | PSO | PSO
4 5 6 7 8 9 12 1 2 3
COLl g 3o |-|-|-]-1- i N P
CO2l 313|222 -|-|-11] 1 N
CO3l 33 22| -|-|-|-|1| 1 S N
COdl gl 3222 |-|-|-|1| 1 : N
COSH ol ol 2l 22| -1 -1|-]|- - - 1
CcO 3 3 2 2 1 - - - 1 1 - 1
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YEAR I SEMESTER v T P C
COURSE CODE/ 191Cs422 /| DATA BASE MANAGEMENT 0 0 3
COURSETITLE SYSTEMS

COURSE OUTCOMES
On completion of the course, students will be able to
CO1 |Apply queries for manipulation of data.
CO2 |Make use of ER diagram and normalization techniques to perform database design effectively.
CO3 |Implement the transaction processing, concurrency control techniques and recovery procedures.

Compare and contrast various indexing strategies and query processing and optimization in different
Co4

database systems.

CO5 Appraise how advanced databases differ from traditional databases and Information retrieval.

CO-PO &PSO
Mapping
co |PO|PO|PO|PO|PO|PO|PO|PO|PO '18 '1‘13 PO | PsO1|PsO2| PSO3
1 2 3 4 5 6 7 8 9 12

Co1l| 3 2 1 1 1 - - - 1 1 - 2 2 3 >

CcCo2| 3 2 1 2 1 - - - 2 1 - 2 3 3 >

CO3l 3 22|22 |-|-]-|2] 1 . 1| 2 | 3 2

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

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

co|s|2|2|z2|21]-|" | |?]| 1 "l 2| 3| 3| 2
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On completion of the course, students will be able to

YEAR I SEMESTER \ Tl pl| C
COURSE CODE/
COURSE TITLE 191C423 /|  OPERATING SYSTEMS 0| o 3
COURSE OUTCOMES

CO1 [Creating new Process and apply the basic OS concepts.

CO2 |Compare various scheduling algorithms and Understand deadlock prevention and avoidance algorithms.

CO3 |Design and implement memory management schemes

C0O4 Analyzethefunctionality of file systems

CO5 |Review the administrative tasks on Linux Servers and to Compare iOS and Android Operating Systems

CO-PO & PSO
Mapping
PO [ PO
CoO |POL| PO | PO3|PO4|PO5| PO |PO7| POB| PO9| g |72 | PO | PSOL| PSO2| PSO3
2 6
12

COll 3 3| 2|11 | -2 -121|l1]-11 2 2 1

CO2l s 1 3| 222 -|2|-11l1]-11 3 3 2

CO3| sl 2|22 1| -|1]-]1l1]|-1]n1 3 3 2

CoOd) sl 3| 222 -1 -]1l1]|-1]n1 3 2 2

COSl 312221 -|1|-12]|121]-1n121 2 2 1

col sl 3|22 1] -2 -1 1] -1]1]| 3 2 2
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YEAR I SEMESTER v L T P C
COURSE CODE/ 191CS42A/ DATABASE MANAGEMENT 0 0 5 1
COURSETITLE SYSTEMSLABORATORY

COURSE OUTCOMES
On completion of the course, students will be able to
Co1 Apply data definitions and manipulation commands to simple problems.
C02 I dentify the design applications to test Nested and Join Queries.
CO3 | Apply smpleapplicationsthat useViews.
CO4 | Analyzeapplications that requirea Front-end Tool.
CO5 Evaluate and analyze theuse of Tables, Views, Functions and Procedures.
CO-PO & PSO
Mapping
co PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | POl | PSO | PSO PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
Co1 3 2 2 1 - 1 - |- - - 1 3 3 2 1
CO2 3 2 2 1 - 1 - |- - - 1 3 2 3 1
CO3 3 2 2 2 - 1 - |- - - 1 3 2 2 2
CO4 3 2 2 2 2 | 2 - |- - - 1 3 3 2 2
CO5 3 2 2 2 2 | 2 - |- - - 1 3 3 2 2
3 2 2 2 2 |1 - |- - - 1 3 3 2 2
CcO
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YEAR [ SEMESTER v L T P C
COURSE CODE/ 191CS42B/ OPERATING SYSTEMS LABORATORY 0 0 > 1
COURSETITLE

COURSE OUTCOMES
On completion of the course, students will be able to
CO1 | Comparethe performance of various CPU Scheduling Algorithms.
CO2Z | |mplement Deadlock avoidance and Detection Algorithms.
CO3 | Demonstrate Semaphores.
CO4 | Create processes and implement |PC.
Cco5 Analy_zethe perf_ormance of the various Page Replacement Algorithms and Implement File Organization
and File Allocation Strategies
CO-PO & PSO
Mapping
co PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2 3
COL Vsl s 3| 2| 2| - | -] - || -] - 1| 2 | 2 2
Co2 13l 33|22 -|-|-]2/|-]"- 1| 3 | 3 2
CO3 1 3| 3| 3|22 /| -|-|-1]-1 - . 1| 3 | 3 2
CoO4 V3| 3| 3| 3| 2| - | -|-]21/|-]- 1| 3 | 2 2
COS 1 3| 3| 3| 3|3 |2 |z2|2]2|1]2/|2]|3/]:3 3
CcO 3 3 3 2 2 2 2 2 2 1 2 1 3 3 2
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YEAR [ SEMESTER v L|T|P|C
COURSE CODE/ 191HS40C / PROFESSIONAL 0] 0|21
COURSETITLE COMMUNICATION

COURSE OUTCOMES

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

CO1 | Develop hard sKkills, soft skills and career skills for grooming as a professional.

CO2 | Make effective presentations

CO3 | Participate confidently in Group Discussions

CO4 | Attend job interviews and be successful in them.

CO5 | Develop adequate Soft Skills required for the workplace
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YEAR 11 SEMESTER \Y L T P C

COURSE CODE/ 191IMA502/ PROBABILITY AND STATISTICS
COURSETITLE

COURSE OUTCOMES
On completion of the course, students will be able to
co1 Demonstrate and apply the basic probability axioms and conceptsin their core aress.
co2 Apply the concepts of probability distributions in an appropriate place of science and Engineering.
cO3 Calculate the relationship of two dimensional random variables using correlation techniques and to study
the properties of two dimensional random variables.
cou Apply the concept of testing of hypothesis for small and large samplesinreal life problems..
CO5 Identify the classification of design of experiment in their respective fields.
CO-PO& PSO
Mapping
co |po|pPolpPo|Po| PolPo |PO (PO |PO| PO | PO | po12| Pso1 |Pso2 |Psos3
10 11
1| 2| 3 4 5 |6 7 8 9
COLl sl a2 2| 1| -] -|-1]-] - i 1 2 1 1
CO21 sl 3221 |-|-|-1|-]| - i 1 2 1 1
CO3| sl 3221 |-|-|-1|-]| - i 1 2 1 1
CO4l sl 3221 |-|-|-1|-| - : 1 2 1 1
COS sl 3221 | -] -]-1]-] - : 1 2 1 1
CcO 3 3 2 2 1 - - - - - - 1 2 1 1
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YEAR 11 SEMESTER V L T P C
COURSE CODE / 191EC511 /MICROPROCESSORSAND 3 0 0 3
COURSETITLE MICROCONTROLLERS

COURSE OUTCOMES

On completion of the course, students will be able to

co1 Analyze and implement programs on 8086 microprocessor.

co2 Interface the peripherals and 1/0 devices with 8086 microprocessor.

cO3 Interpret 8051 microcontrollers’ architectures and its functionalities.

cou Design and development of 8051 microcontroller based systems for real time applications

CO5 Interface the peripherals and 1/0 devices using 8051 microcontroller.

CO-PO & PSO
Mapping
co |Po|Po|PO|PO|PO|PO|PO|PO|POY FLC)’ le PO | PSO1| PSO2| PSO3
3 4 5 6 7 8 12

Cco1 ; ; . - 2 2 2
COZl s alal2|-|-|-]- 2 2 2
CO8| 3| 3| 3| 2| -] -] -]- 2 2 2
Co4| 3 | 3 2 | 1 - - - - 3 3 3
CO5| 3 3 3 2 - - - - 1 1 2 2 3 3 3

(6{0) 3 3 3 2 - - - - 1 1 2 2 2 2 2
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YEAR 1 SEMESTER v Ll Tl Pl c
COURSE CODE/
COURSE TITLE 191HS501/ TOTAL QUALITY MANAGEMENT 3] 0] 0 3
COURSE OUTCOMES

On completion of the course, students will be able to

CO1 |Describe and evaluate the basic concepts of quality management.

CO2 Apply motivation parameter to build the continuous quality process management.

CO3 |Preparethe applications of quality tools and techniques in both manufacturing and service industry.

co4 Develop analytical skills for investigating and analyzing quality management issues in management sectors.

CO5

IAnalyze the various quality systems in manufacturing and service sector.

CO-PO & PSO Mapping
co |Po|PO|PO|PO|PO|PO|PO|PO|PO| o | 0| PO |PS| PSO| PSO3
1|2 3|4|5|6|7|8|9] 101 12|°%]:2
1
S o e T T - T - T S T I (R :
coz| | | | | - 23] 3] 3 ]|2]" S| - :
Cos | | oo o o322 | -] :
Coal | oo o222 2 2| T - - :
el - - - - - - 3 2 2 3 3 ) - - 2
co |l |-l -1l-1l-1l-1l21]l3|l3| 3]s 1 | -] - 2
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YEAR Il SEMESTER Vv L T P C
COURSE CODE/
COURSE TITLE 1911T522/WEB TECHNOLOGY 3 0 0 3
COURSE OUTCOMES
On completion of the course, students will be able to
co1l Design simple web pages using markup languages like HTML and XHTML.
CO? Create dynamic web pages using DHTML and java script that is easy to navigate and use.
co3 Develop server side web pages that have to process request from client side web pages.
co4 Represent web data using XML and develop web pages using JSP.
CO5 |Analyse various web services and their interaction with other web services.
CO-PO & PSO
Mapping
co |PO|PO|PO|PO|PO|PO|PO|PO|PO Fi(c)’ le PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 12 1 2 3
COl| 3 |3 |3 |- |3]-1]-]- - - - 2 3 2 2
Co2 | 3 3 3 - 3 - - - 2 - - 2 3 3 2
CO3 | 3 |3 (3|2 3| -1|-1|-1]2 - - 2 3 3 2
CO4 | 3 | 3 (3|2 |2|-|-1]-1]2 2 - 3 3 2 2
CO5 | 3 | 3 | 3|2 |2 |- |-|-/|- 2 - 3 3 3 2
CcO 3 3 3 2 3 - - - 2 2 - 3 3 3 2
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YEAR 11 SEMESTER V L T P C
COURSE CODE/
COURSE TITLE 1911T521 / COMPUTER NETWORKS 3 0 0 3
COURSE OUTCOMES
On completion of the course, students will be able to
co1 |ldentify the basic layers and its functions of computer networks
co2 Analyze the dataflows from one node to another.
co3 Analyze and design routing algorithms.
coa4 [Design protocols for various functions in the network.
cos (Analyze the working principles of various application layer protocols.
CO-PO & PSO
Mapping
co |PO|PO|PO|PO|PO|PO|PO|PO|PO Fig’ le PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 12 1 2 3
COLl gl a2 l2|-|-|-|2] - 1 [ - | 3| 1] 1
CO2l g2 a2 |-|-|-]2/| 1 2 | 1| 3| 2| 1
CO3| 312|223 |2|-|-|- . 1 | 1| 3| 2| 2
COdl gl 2l2l2l2|-|-|2]2]| 2 1 | 1| 3| 2| 2
GO 3 2 2 2 3 2 - 2 2 1 2 1 3 3 2
(6{0) 3 2 2 2 3 2 - 2 2 1 1 1 3 2 2
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YEAR 11 SEMESTER \% L P C
COURSE CODE/
COURSE TITLE 1911 T52A /WEB TECHNOLOGY LABORATORY 0 2 1
COURSE OUTCOMES

On completion of the course, sudents will be able to

co1l Design web pages using markup languages like HTML and XHTML.

co2 Create dynamic web pages using DHTML and java script.

cO3 Implementation of client side web pages and server side web pages.

cou Represent web data using XML and develop web pages using JSP.

CO5 Implement various web services and their communication with other web services.

CO-PO & PSO
Mapping
co PO | PO | PO | PO | PO | PO | PO | PO | PO | PO10 PO11 | PO |PSO1 PSO 2 PSO 3
1 2 3 4 5 6 7 8 9 12

COLl 3| 22|22 |1]-|2]2]1 : 2 3 2 2
COZ 3l 222|221 ]-]2]2]1 . 2 3 2 2
CO3 | 3| 22|22 |1]-|2]2]1 : 2 3 2 2
CoOdl sl 2l 22|21 ]-|2]2]1]| - 2 3 2 2
COSl 3l 22 2|2 1]-|2]2]1]| - 2 3 2 2
CcO 3 2 2 2 2 1 - 2 2 1 - 2 3 2 2
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YEAR 11 SEMESTER V L T P C
%OO%F;%EE ?I'?TDLEE/ 1911T52B  / NETWORKSLABORATORY 0 2 1
COURSE OUTCOMES
On completion of the course, students will be able to

CO1 | Identify various protocols using TCP and UDP.

CO2 | Comparethe performance of different transport layer protocols.

CO3 | Usesimulation tools to measure the performance of various network protocols.

CO4 | Implement various routing algorithms.

CO5 | Interpret error correction codes.

CO-PO & PSO
Mapping

co | T Z|F %557 %% 0l n| el 1] 2]
Ol 3| 3| 3| 22 1| 1| -| 1| 1| 1] 1| 3| 2 2
CO2 1 3 3| 3| 3| 2| 22| -] 1| 1| 1| 1 3 | 2 2
CO3 1 3 3| 3| 3| 3| 2| 1| -] 1| 1| 1| 1 3 | 2 2
CoO4l 3| 3| 3| 3| 3| 2| 2] -| 1| 1| 1] 1| 3| 2 2
COS V3| 3| 3| 3| 3| 1| 2] -| 1| 1| 1] 1| 3| 2 2
CO 3 3 3 3 3 2 2 1 1 1 1 3 2 2
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YEAR 11 SEMESTER V L C
COURSE CODE / 191EC51A / MICROPROCESSORSAND 0 1
COURSETITLE MICROCONTROLLERSLABORATORY

COURSE OUTCOMES
On completion of the course, students will be able to
CO1 | Write ALP Programmes for fixed and Floating Point and Arithmetic operations
CO2 | Interfacedifferent 1/Os with processor
CO3 | Generate waveforms using Microprocessors
CO4 | Execute Programsin 8051.
CO5 | Compare the difference between simulator and Emulator.
CO-PO & PSO Mapping
co PO | PO | PO | PO | PO | PO | PO PO PO PO PO | PO | PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Ol 31332 21| 1| -] 1] 1]1]| 1] 3 2 2
Co2l 3 33| 3| 2 |2]2|-| 11| 1]|1] 3 2 2
CO8l 3 | 33| 3| 3|21 |- | 1| 1] 1|1] 3 2 2
CO4l 31333 3|2|2| -] 1]1]1]| 1] 3 2 2
CO5 3 3 3 3 3 1 2 - 1 1 1 1 3 2 2
CcO 3 3 3 3 3 2 2 1 1 1 1 3 2 2
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YEAR 11 SEMESTER VI L T P C
%OO%F;%EE%?TDLEE/ 19111623  / INTERNET OF THINGS 3 0 0 3
COURSE OUTCOMES
On completion of the course, students will be able to
CO1 | Analyzevarious protocolsfor loT
CO2 | Develop web services to access/control 10T devices.
CO3 | DesignaportableloT using Rasperry Pi
CO4 | Deploy an loT application and connect to the cloud.
cos | Analyzeapplications of 10T inreal time scenario
CO-PO & PSO Mapping
co |Po|Po|Po|PO|PO|PO|PO|PO|PO| O | FY 1 FO Ipso pso| pso
1 2 3 4 5 6 7 8 9 1 2 3
oL Vsja 2o |-|-|-|-]1 1] - |3]|2]:2
CO2 3|22 |1] - - - - - - - - 3 2 -
CO3 V33|32 |- |-|-|-|-|-| -1 - |3|3]2
CO4 133 |3|2|1|2|2|21|2|2|-1] 2 |3]|3]:2
CO5 3 3 3 2 1 2 2 1 1 1 1 2 3 3 3
CO 3 3 3 2 1 2 2 1 1 1 1 2 3 3 2
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YEAR Il SEMESTER \ L T P C
COURSE CODE/
COURSE TITLE 19117622 / CLOUD COMPUTING 3 0 0 3
COURSE OUTCOMES
On completion of the course, students will be able to
CO1 Articulate the main concepts, key technologies, strengths and limitations of cloud computing.
CO2 |Compare the key enabling technologies that help in the development of cloud.
CO3 |Makeuseof NIST cloud computing architecture to solve architecture design challenges.
CO4 |Explorethe coreissues of cloud computing such as resource management and security.
CO5 |Review the emergence of cloud as the next generation computing paradigm.
CO-PO & PSO
Mapping
co | PO [PO2| PO | PO4 | PO | PO |PO| PO | POY |poyo 2 | PO | PSO| PSO | Pso
1 3 56|78 1 3
12 1 2
co1
3 2 2 1 1 - - - 1 - - 1 3 2 2
CO2
3 2 2 2 2 - - - - - 2 1 3 2 2
Cco3
3 2 2 2 2 1 - - - - 2 1 2 2 2
CO4
3 2 2 2 - 1 - - - - 2 1 3 2 2
CO5
3 2 2 2 1 1 1 - 2 - 2 1 3 2 2
CO|l 3 | 2] 2 2 |11 2| -] 2| -2 1 | 3| 2 | 2
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YEAR i SEMESTER Vi L T P C
COURSE CODE/ 19117621/ ARTIFICIAL INTELLIGENCE 3 0 0 3
COURSETITLE
COURSE OUTCOMES
On completion of the course, students will be ableto
CO1 | Discuss agent types with its characteristics.
CO2 | Apply appropriate search algorithms for any Al problem
CO3 | Represent a problem using first order and predicate logic
CO4 | Design software agents to solve a problem
CO5 | Develop applications for NLP that use Artificial Intelligence.
CO-PO & PSO Mapping
co |Po|Po|Po|Po| PO | PO |PO|PO|PO| 7O | O | po12|Psol PsOz| PSO3
11213 4|5 |6]|7]| 8] 09
CO
13| 3 2 3 2 - - - 2 - - 2 3 2 1
CO
2 3| 3] 3 2 2 - - - 2 - - 2 3 2 2
CO
31 3| 3] 3 2 2 1 - - 1 - - 1 3 2 1
CO
4 | 3| 2| 3 2 2 1 - - - - - 1 3 2 2
CO
5| 3| 3] 3 2 2 1 - - 1 - - 1 3 2 2
co|l 3] 3| 3 2 2 1 - - 1 - - 1 3 2 2
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YEAR 11 SEMESTER VI c
COURSE CODE/
COURSE TITLE 19117636/ OPEN SOURCE PROGRAMMING 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Understand the basics of Open Source Software’s.

CO2

Gain Knowledge on Linux Installation and File systems.

COo3

Develop simple program suing FOSS

CoO4

Develop QT programming

CO5

Gain knowledge on various to use Open Source software’s.
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YEAR 11 SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE 1911T635/ INFORMATION THEORY AND CODING 3 0 0 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Apply lossless source codes for discrete memoryless source to improve the efficiency of
information.

CO2

Apply information theory and linear algebra in channel coding.

COo3

Implement the various types of source coding techniques for data compression.

CoO4

Review various error control encoding and decoding techniques.

CO5

Analyze the performance of convolutional codes.

TEXT BOOKS

1.R Boseg, “InformationTheory, Coding and Crptography”, TMH 2007
2.Fred Halsall, “Multidedia Communications. Applications, Networks, Protocols and Standardsrason Education Asial

REFERENCES

1.K Sayood, “Introduction to Data Compression” 3/e, Elsevier 2006
2.S Gravano, “Introduction to Error Control Codes”, Oxford University Press 2007
3.Amitabha Bhattacharya, “Digital Communication”, TMH 2006
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YEAR 11 SEMESTER VI C
COURSE CODE/
COURSE TITLE 19117634/ EMBEDDED SYSTEM 3

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Ability to understand and analyze Embedded systems.

CO2 | Ability to study about the bus Communication in processors.

CO3 | Ability to operate various Embedded Devel opment Strategies

CO4 | Ability to acquire knowledge on various processor scheduling algorithms.

CO5 | Ability to suggest an embedded system for a given application.
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YEAR 11 SEMESTER VI C
COURSE CODE/
COURSE TITLE 19117633/ C#AND .NET PROGRAMMING 3

COURSE OUTCOMES
On completion of the course, students will be able to
CO1 | Analyzethe basic structure of a C# application
CO2 | Implement Object Oriented concepts using C#
CO3 | Build an windows application using .NET
CO4 | Designand develop Web based applications on .NET
COS5 | DiscussCLR.
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YEAR 11 SEMESTER VI C
COURSE CODE/
COURSE TITLE 19117632/ BIG DATA ANALYTICS 3

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 |Analyzing the usage of modern data analytic tools and usage of statistical concepts.

CO2 [Toapply several key big data technologies used for storage, analysis and manipulation of data.

CO3 |Apply Stream data concept to real time applications .

CO4 [To Usevarious clustering methods to evaluate the analytic process in bigdata.

CO5 |Use Visualization techniques for Data Analytical problems..
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YEAR 1 SEMESTER VI L| T| P| C
COURSE CODE/ 19117631/ ADVANCED DATABASE s ol o 3
COURSETITLE TECHNOLOGY

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Deveop transaction processing systems with concurrency control.

CO2 | Create object database for real time applications.

CO3 | Apply query evaluation techniques and query optimization techniques.

CO4 | Develop web applications using web forms.

CO5 | Designand devel op a database application system as part of ateam.

REFERENCES
1. Henry F Korth, Abraham Silberschatz and S. Sudharshan, “Database System Concepts”, Sixth Edition, McGraw K
2011.
2. C.J.Date, A.Kannan and S.Swamynathan,” An Introduction to Database Systems”, Eighth Edition, Pearson Educat]
2006.
3. R.Elmasri, S.B. Navathe, “Fundamentals of Database Systems”, Fifth Edition, Pearson Education/Addison W
2007.

4. Thomas Cannolly and Carolyn Begg, “Database Systems, A Practical Approach to Design, Implementation and
Management”, Third Edition, Pearson Education, 2007.
5. Subramaniam, “ Multimedia Databases”, Morgan Kauffman Publishers, 2008.
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YEAR 11 SEMESTER VI C
COURSE CODE/
COURSE TITLE 1911T639/ INFORMATION RETRIEVAL SYSTEMS 3

COURSE OUTCOMES

On completion of the course, students will be able to

posting list

CO1 | Understanding the different techniques for compression of an index including the dictionary and its

CO2 | Toimplement retrieval systems for web search tasks.

CO3 | Analyzethe language models for information retrieval.

CO4 | Apply Support vector machines and machine learning on documents.

CO5 [Tousedifferent information retrieval techniquesin various application areas
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YEAR 11 SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE 19117638/ DIGITAL IMAGE PROCESSING 3 0 0 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Know and understand the basics and fundamentals of digital image processing, such as
digitization, sampling, quantization, and 2D-transforms.

CO2

Operate on images using the techniques of smoothing, sharpening and enhancement.

COo3

Understand the restoration concepts and filtering techniques.

CoO4

Understand the basics of segmentation, features extraction

CO5

Apply various compression and recognition methods for images.

TEXT BOOKS

Rafad C. Gonzalez, Richard E. Woods, “Digital Image Processing”, Pearson India, Fourth Edition, 2018
Anil K. Jain, “Fundamentals of Digital Image Processing “, Pear son I ndia, 2015.

REFERENCES

Sridhar.S, ”’Digital Image Processing”, Second Edition, oxford university press, 2016.
Rafael C. Gonzalez, Richard E. Woods, Steven Eddins,”Digital Image Processing using MATLAB?”,
Pearson, Inc., 2011.
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YEAR 11 SEMESTER VI L T C
COURSE CODE/
COURSE TITLE 19117637/ ADVANCED JAVA PROGRAMMING 3 0 3

COURSE OUTCOMES
On completion of the course, students will be able to
coO1 | Designand deploy websites
C0O2 | Designand deploy simple web application
CO3 | Createsimple database application
Cc0O4 | Developinformation system
Cc0O5 | Describethebasics of networking and mobile communication
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On completion of the course, students will be able to

YEAR 1 SEMESTER VI T C
COURSE CODE/ 191176312/ WIREL ESS SENSOR AND MESH 0 3
COURSETITLE NETWORKS

COURSE OUTCOMES

co1l Understand the concept about Wire ess networks, protocol stack and standards
Implement different type of applications for smart phones and mobile devices with latest network
CO2 .
strategies
co3 Conversant with the latest 3G networks and its architecture
Design and implement wireless network environment for any application using latest wirel ess protocols
CoO4
and standards
CO5 Conversant with the latest 4G networks and its architecture
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YEAR

Il SEMESTER VI L T

COURSE CODE/
COURSETITLE

191176310/ MOBILE COMPUTING 3 0

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

/Analyze basics of mobile telecommunication systems

CO2

Illustrate the generations of telecommunication systems in wireless networks.

COo3

Determine the functionality of MAC, network layer and I dentify a routing protocol for a
given Ad hoc network.

CoO4

Analyze the functionalities of Transport and Application layers

CO5

Develop a mobile application using android/blackberry/ios/Windows SDK
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YEAR 11 SEMESTER VI C
COURSE CODE/ 3
COURSETITLE 191176311/ MULTIMEDIA DATABASES

COURSE OUTCOMES

On completion of the course, students will be able to

co1 | Createparalld and distributed databases for real time applications
To develop skills on databases to optimize their performance in practice.

co2 | Develop applications using Active database and Spatial database.

Cco2 Understand the need for XML database.

co3 | Todesignfaster agorithmsin solving practical database problems

coa | AnalyzetheEffect of Mobility on Data Management

cos | Design amultimedia database using Multidimensional Data Structures.

REFERENCES

ol

1. C.JDate, A.Kannan, S.Swamynathan, “An Introduction to Database Systems”, Eighth Edition, Pearson
Education, 2006.

2. Carlo Zaniolo, Stefano Ceri, Christos Faloutsos, Richard T.Snodgrass, V.S.Subrahmanian, Roberto Zicari,
“Advanced Database Systems”, Morgan Kaufmann publishers,2006.

3. Henry F Korth, Abraham Silberschatz, S. Sudharshan, “Database System Concepts”, Sixth Edition,
McGraw Hill, 2011.

4. R. Elmasri, S.B. Navathe, “Fundamentals of Database Systems”, Sixth Edition, Pearson
Education/Addison Wesley, 2010.

. Vijay Kumar, “Mobile Database Systems”, John Wiley & Sons, 2006
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YEAR 11 SEMESTER VI C
COURSE CODE/ 1911T62A / CLOUD COMPUTING 1
COURSETITLE LABAROTORY
COURSE OUTCOMES

On completion of the course, sudents will be able to

CO1 | Install various virtualization tools such as Virtual Box, VMware workstation.

CO2 | UseCloud SIM torun avarious scheduler

COo3 Design aweb application in an laaS environment.

CO4 | Develop a generic cloud environment which can be used as a private cloud

CO5 | Implement version control systems with various command repositories

CO-PO & PSO Mapping
co PO PO PO | PO PO PO PO PO | PO PO PO PO PSO PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Ci’ 3 | 2| 3| 2|2 2]1] -] 2] - . 2 2 2 2
cg 3| 3| 3| 2| 2|2]1] -] 2] - . 2 2 2 2
Sl 3| 3| 3| 2|2|2|1]2|2]|:2 2 2 2 2 2
Ci) 3 3 3 2 2 2 1 2 2 2 2 2 2 2 2
Rl s3] 2| 2]2]1|-]2]|- . 2 2 2 1
CcO 3 3 3 2 2 2 1 2 2 2 2 2 2 2 2
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YEAR 11 SEMESTER VI T P C
COURSE CODE / 1911 T62B/SOFTWARE ENGINEERING > 1
COURSETITLE PRACTICESLABORATORY
COURSE OUTCOMES
On completion of the course, studentswill be able to
co1 Build afully functional, interactive, layered, distributed, database-backed software system
Use skills such as distributed version control, unit testing, integration testing, build management, and
CO2 | deployment
Draw standard UML diagrams using an UML modeling tool for a given case study and map
COo3 . . .
design to code and implement a 3 layered architecture
CO4 | Test the developed code and validate whether the SRS is satisfied
CO5 | Implement the modified system and test it for various scenarios
CO-PO & PSO
Mapping
co |PO|[PO| PO | PO | PO | PO | PO | PO [PO | PO|PO| PO |PSO| PSO | PSO
1| 2 3 4 5 6 7 8 9 0 | 11 | 12 1 2 3
CO| 3| 2 2 1 - - - - - - - - 3 2 2
1
CoO| 3| 2 2 1 - - - - - - 1 - 3 2 2
2
cCo| 3| 2 2 2 2 - - - 1 2 1 1 3 2 2
3
cCoO| 3| 2 2 2 2 - 1 1 2 2 2 2 3 2 2
4
CO | 3| 2 2 2 2 2 1 1 2 1 2 2 3 2 2
5
3] 2 2 2 2 1 1 1 1 1 1 1
co 3 2 2
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YEAR v SEMESTER VI L T P C
COURSE CODE/
COURSE TITLE 1911T721 /MOBILE APPLICATION DEVELOPMENT| 3 0 0 3

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

Co1

[dentify the requirements of various mobile applications

CO2

Elucidate the challenges in devel oping mobile applications using basic design specification

COo3

Designing and accessing mobile application in a cloud computing environment

CO4 [mplement the design using Android SDK
CO5 [Implement the design using Objective C and iOS.Deploy mobile applications in Android and iOS
CO-PO & PSO Mapping
PO10 PO1
CO |PO1|PO2|PO3|PO4| PO | PO |PO7|POS | PO 1 PO1 | pSO1 | PSO2 | PSO
5 6 9 2 3
COL | 3 33| 3| - | - | -|-| -] - : 2| 2|2
COZ 3 13| 2|2]2]|1|-|-1]2] - . 2 | 3| 3 |3
CO3 | 3 1 3|3 |3 |3 |1 |-|-1]2]- . 2 | 3| 3 |3
COdl 33| 3|3 |3 |2|-|-1|2]"- . 2 | 2| 2 | 2
ciok 3 3 3 2 2 2 - - 2 - - 2 2 2 2
CO 3 3 3 3 3 2 - - 2 - - 2 2 2 2
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On completion of the course, students will be able to

YEAR Y SEMESTER VI L| T | P| C
%%%F;QSS"'EE??TDLEE/ 191CS722-CRYPTOGRAPHY AND NETWORK 3] 0] 0 3
SECURITY
COURSE OUTCOMES

Co1

Interpret the fundamentals of networks security, security architecture, threats and vulnerabilities.

cO2 Analyze the different cryptographic operations of symmetric cryptographic algorithms.

co3 Identify the commonly used cryptographic operations of public key cryptography.

co4 Demonstrate the various Authentication schemes to simulate different applications.

CO5 Articulate various Security practices and System security standards.

CO-PO & PSO Mapping
PO10 | POL

co |pPo1|pPo2|pPo3|pPoal PO | PO |pPo7|POS| PO > | PO1 | PsoO1 | PSO2 | PSO
5 | 6 9 2 3

COl | 3 | 33|21 |1]|-1]2]- ; 2 1 3 2 | 2
Co2 | 3 1 3|3 | 21| -]- 1] - 2 1 3 3 | 2
CO3 | 5, | ol 21|11 ] -1]2]1]|.- 2 1 3 3 | 2
CoO4 | 3 | 3| 3|1 |-|2]-12]1]2 2 1 3 2 | 2
COS 1 5l 33| 2|2121]21]%2|-]1 2 1 3 2 | 2
co | 3| 3| 3|2|1]l2|2|2]1] 1 1 3 3 2 | 2
B.TECH-IT Page 80




Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

Program Elective -1
(Semester - VII)

B.TECH-IT Page 81



Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR v SEMESTER VI L C
COURSE CODE/
COURSE TITLE 19117731/ BLOCKCHAIN TECHNOLOGIES 3 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

I dentify different approaches to devel oping decentralized applications.

CO2

Summarize Bitcoin and its limitations by comparing with other alternative coins.

COo3

Use solution using the Ethereum model.

CoO4

Use Hyperledger and its devel opment framework.

CO5

Discuss alternative Blockchains and analyze the emerging trends.

TEXT BOOKS

1. Imran Bashir, “Mastering Blockchain: Distributed Ledger Technology, Decentralization and Smart Contracts
Explained”, Second Edition, Packt Publishing, 2018.

REFERENCES

1. Arshdeep Bahga, Vijay Madisetti, “Blockchain Applications: A Hands On Approach”, VPT, 2017.
2. Andreas Antonopoul os, Satoshi Nakamoto, “Mastering Bitcoin”, O’Reilly, 2014.
3. Roger Wattenhofer, “The Science of the Blockchain” CreateSpace Independent Publishing, 2016.
4. A. Narayanan, J. Bonneau, E. Felten, A. Miller, S. Goldfeder, “Bitcoin and Cryptocurrency

Technologies: A Comprehensive Introduction”, Princeton University Press, 2016.
5. Alex Leverington, “Ethereum Programming” Packt Publishing, 2017.
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YEAR v SEMESTER VII L T P C
COURSE CODE/
COURSE TITLE 19117733/ SEMANTIC WEB 3 0 0 3
COURSE OUTCOMES
On completion of the course, students will be able to
co1 Create ontology for a given domain.
co2 Develop an application using ontology languages and tools.
co3 Discuss the concepts of semantic web.
coa Use ontology related tools and technol ogies for application creation.
Cco5 Design and devel op applications using semantic web.

TEXT BOOKS

1. Pascal Hitzler, Markus Krétzsch, Sebastian Rudolph, “Foundations of Semantic Web Technologies”, Chapman
& Hall/CRC, 2009.

2. Asuncion Gomez-Perez, Oscar Corcho, Mariano Fernandez-Lopez “Ontological Engineering: with Examples
from the Areas of Knowledge Management, E-Commerce and the Semantic Web”, Springer, 2004.

REFERENCES

1. Grigoris Antoniou, Frank van Harmelen, “A Semantic Web Primer (Cooperative Information Systems)”, The
MIT Press, 2004.

2. Alexander Maedche, “Ontology Learning for the Semantic Web”, Springer, 2002.

3. John Davies, Dieter Fensel, Frank Van Harmelen, “Towards the Semantic Web: Ontology —Driven Knowledge
Management”, John Wiley, 2003.

4. John Davies, Rudi Studer, Paul Warren, “Semantic Web Technologies: Trends and Research in Ontol ogy-based
Systems”, Wiley, 2006.
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YEAR v SEMESTER VIl C
COURSE CODE/ 3
COURSETITLE 1911T736/VISUALIZATION TECHNIQUES

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

Collect data ethically and identify engineering problem in visualising the information.

Co1
co2 Analyze various data representation methods.
co3 Implement the data presentations for various applications.
Designing real time interactive Information visualization system.
CO4
CO5 Analyze and design systems to visualize multidisciplinary multivariate Data individually or in
teams. Develop a cost effective and a scalable information visualization system.
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YEAR Y SEMESTER Ul L| T | P| C
COURSE CODE/ 19117734/ SERVICE ORIENTED s ol o 3
COURSETITLE ARCHITECTURE

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Expressthe fundamental concepts of XML technologies

CO2 | ldentify the characteristics and benefits of SOA

CO3 | Discussweb services and WS standards

CO4 | Useweb services extensions to develop solutions

CO5 | Apply service modeling, service oriented analysis and design for application development.
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YEAR v SEMESTER VIl C
COURSE CODE/
COURSE TITLE 1911T732/ HUMAN COMPUTER INTERACTION 3

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

Co1

Learn the fundamentals of Human Computer Interaction.

CO2

Apply HCI techniques and methods to the design of software.

COo3

Design an interface using different models.

CoO4

Analyze various Statistical methods of HCI in different applications.

CO5

Design and develop real time Human Computer Interaction system.
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YEAR v SEMESTER VI L T P e
COURSE CODE/
COURSE TITLE 1911T735/ SOFT COMPUTING 3 0 0 3

COURSE OUTCOMES
On completion of the course, students will be able to
col Identify and describe soft computing techniques and their roles in building intelligent
machines
cO?2 Recognize the feasibility of applying a soft computing methodology for a particular problem.
CO3 Apply fuzzy logic and reasoning to handle uncertainty and solve engineering problems.
cou Apply genetic algorithms to optimization problems
CO5 Design neural networks for pattern classification and regression problems. Compare different
neural network approaches
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YEAR \Y SEMESTER il C
COURSE CODE /
COURSE TITLE 1911 T7312/ SOFTWARE TESTING 3

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Obtainaninsight to software testing.

CO2 | Apply both black box testing and white box testing.

CO3 | Understand and apply multiplelevels of testing.

C0O4 | Undestand therole of atester asan individual and as ateam member.

CO5 testing.

Apply softwaretesting for large projects using automated testing tools.Maintain documentation on
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YEAR v SEMESTER VIl C
COURSE CODE/
COURSE TITLE 1911T737/ COMPUTATIONAL LINGUISTICS 3

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Understand basic principles behind formal language theory and grammar.

CO2 | Apply statistical language processing for domain specific applications.

CO3 | Recognize and represent knowledge semantics using parsing.

CO4 | Uselinguistic modelsfor analyzing text data.

CO5 | Deveop simple applications using language models.
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YEAR v SEMESTER VIl e
COURSE CODE/
COURSE TITLE 191177310/ MACHINE LEARNING 3

COURSE OUTCOMES

On completion of the course, students will be able to

co1 Choose and implement classification or regression algorithms for an application using an open source
tool.
Implement probabilistic discriminative and generative algorithms for an application and analyze the
co2 results.
co3 Useatool toimplement typical clustering algorithms for different types of applications
cou Design and implement an HMM for a sequence model type of application.
CO5 Implement appropriate learning algorithms for any real time application using an open source tool.
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YEAR v SEMESTER VIl C
COURSE CODE/
COURSETITLE 1911T739/ DEEP LEARNING 3

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Understand therole of deep learning in machine learning applications.

CO2 | Get familiar with the use of TensorFlow and Kerasin deep learning applications.

CO03 | Critically analyze different deep learning modelsinimage related projects.

CO04 | Designand implement convolutional neural networks.

CO5 | Know about applications of deep learning in NL P and image processing.
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On completion of the course, students will be able to

YEAR Y SEMESTER Ul C
COURSE CODE/ 191177311/ NETWORK PROGRAMMING AND 3
COURSETITLE MANAGEMENT

COURSE OUTCOMES

Implement client/server communications using TCP and UDP Sockets.

co1
co2 Describe the usage of socket options for handling various Sockets in programming.
co3 Understand handling of raw sockets, functionalities of SNMP and MIB structure.
cou Experiment with various tools available to manage a network.
CO5 Handl e technical issues in a network.
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YEAR v SEMESTER VI P C
COURSE CODE/
COURSE TITLE 19117738/ DATA MINING TECHNIQUES 0 3

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Understand background of data mining.

CO2 | Analyzethevarious Data Mining algorithms

CO3 | Apply classification techniques to different problems.

CO4 | Proficiency with the data mining techniques.

CO5 | Proficiency with the ARM and visualization
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YEAR v SEMESTER VIl C
COURSE CODE/
COURSE TITLE 191177316/ 10T BASED SMART SYSTEMS 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Understand the concept and architecture of IoT.

CO2 | Choosethe right sensors and actuators for an application.

CO3 | Analyzevarious protocols for 10T.

CO4 | Apply dataanalytics and use cloud/fog offerings related to 10T.

CO5 | Analyze applications of 10T in real time scenario. Design an |oT based smart system.

B.TECH-IT

Page 96




Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

YEAR v SEMESTER VI L T C
COURSE CODE/
COURSE TITLE 191177313/ ETHICAL HACKING 3 0 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Use the various security tools to assess the computing system.

CO2

Predict the vulnerabilities across any computing system using penetration testing.

COo3

[dentify prediction mechanism to prevent any kind of attacks.

CoO4

Ability to protect the system from being attacked by metasploit users.

CO5

Evaluate the wireless network flaws and able to apply security patches.
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On completion of the course, students will be able to

YEAR Y SEMESTER VI C
COURSE CODE/ 191177314/ FULL STACK SOFTWARE 3
COURSETITLE DEVELOPMENT

COURSE OUTCOMES

CO1 | Understand the object oriented approach in Python.

C0O2 | Develop GUI applications with Python.

CO3 | Usethe collaborative version control system, git.

CO4 | Package the developed codein Linux and Windows environment.

CcO5 | Deploy the developed web application using Flask in real time scenarios such as
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YEAR v SEMESTER VIl C
COURSE CODE/
COURSE TITLE 191177318/ QUANTUM COMPUTING 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Understand the basics of quantum computing.

CO2

Understand the background of Quantum Mechanics.

COo3

Analyze the computation models.

CoO4

I mplement Quantum operations for real time applications.

CO5

Understand Noisy channels and Quantum Cryptography.
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YEAR v SEMESTER VIl e
COURSE CODE/
COURSE TITLE 191177315/ GAME PROGRAMMING 3

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Haveknowledge on the concepts of 2D and 3D graphics.

CO2 | Know about games and their genres with their origin and history.

CO3 | Prepare game design documents.

CO4 | Understand the implementation of gaming engines.

CO5 | Implement asimple game in Pygame.
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YEAR v SEMESTER VIl C
COURSE CODE/
COURSE TITLE 191177317/ PATTERN RECOGNITION 3

COURSE OUTCOMES
On completion of the course, students will be able to
CO1 | Implement basic pattern classifier algorithms.
CO2 | Haveknowledge about the working principle of unsupervised algorithms.
CO3 | Haveknowledge about functionality of classifiers.
CO4 | Percevetherecent advancement in pattern recognition.
CO5 | Apply SVM and HMM algorithmsfor real time applications
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YEAR Y SEMESTER VI L| T| P| C
COURSE CODE/ 1911 T72A / MOBILE APPLICATION ol ol 2 L
COURSETITLE DEVELOPMENT LABORATORY

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Develop mobile applications using GUI and Layouts.

CO2 | Develop mobile applications using Event Listener.

CO3 | Deve op mobile applications using Databases.

CO4 | Develop mobile applications using RSS feed, Internal/External storage, SM'S, Multi-threading and GPS.

cos | Analyzeand discover own mobile app for smple needs.

CO-PO & PSO
Mapping

co |PO[PO[PO[PO[PO[PO[PO[PO[PO[POL[POL|POL|PSO |PSO | PSO

1123l a|ls5|6] 7|89/ o 1 2 | 1 2 3
oL 33| 3| 213/ -|-|-1|21- ; 1 2 2 2
coz 33| 3| 3|3/|-|-/|-1]2] - ) 1 3 3 2
cos3 3 3| 3|3 | 3| -1]-/|:-/]- ; ; 1 3 3 2
co4 33| 3|3 |3/|-|-/|-1]1] - . 1 3 2 2
Cos5 30 3| 3| 3|3|2]2|21]2]:1 2 2 3 3 3
co 3| 33| 3| 3| 2|2|21]2]n1 2 1| 3 3 2
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YEAR v SEMESTER VI L T P C
%%llJJIEQSéIIEE(':I'?TDLEE/ 191CS72B / SECURITY LABORATORY 0 0 2 1
COURSE OUTCOMES
On completion of the course, students will be able to
CO1 | Identify theuseof programming languages to implement Symmetric cryptography
CO2 | Build cryptosystems by applying symmetric and public key encryption algorithms.
CO3 | Construct codefor authentication algorithms.
CO4 | Deveop asignature scheme using Digital signature standard.
CO5 | Demonstrate the network security system using open sourcetools.
CO-PO&_L PSO
Mapping
co |75 %56l 7 8 el 1w 2|12 3
Ol V3 s 3| 2|22 -]z2|2/|-1]-1]1/|2]/:2 2
€2 1 3 3|3 2|2]2|-|2]2/|-/]- 1| 3 | 3 2
CO3 1 3| 3| 3|2 |2|2/|-|2]- -] - . 1| 3 | 3 2
CoO4 13| 33| 3|22 -|2]1/|- -] - 1| 3 | 2 2
COS 1 3| 3| 3| 3| 3|2 |z2|2]2|1]2/|2]|3/]:3 3
CcO 3 3 3 2 2 2 2 2 2 1 2 1 3 3 2
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SEMESTER-VIII
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Program Elective -VI
SEMESTER-VIII
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YEAR v SEMESTER VI L T

COURSE CODE/ 19117834/ INDUSTRIAL ECONOMICS AND
COURSETITLE CORPORATE MANAGEMENT

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Analyze the demand and supply and sketch ademand and supply curve.

CO2

Analyze stock market, identify, and devise investment plan.

COo3

Analyze theinflation rate of India, specify the causes and provide the solution to each cause.

CoO4

Formulate the steps involved in a selection process as a chart and interpret it.

CO5

Determinethe Break even and find out the strength and weakness of the Market Structure.
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YEAR v SEMESTER VI e
COURSE CODE/
COURSE TITLE 19117833/ ENTERPRISE RESOURCE PLANNING 3

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Describe the operational aspects of ERP system and its related technologies.

CO2 |mplement ERP project Management process bychoosing the right vendors/consultants, employee
training and monitoring.

CO3 |Analyze business modules of an ERP package

CO4 |Analyze the ERP marketplace and its vendors, and assess how Enterprise Application Integration
(EALI), e-business help the company use ERP to its utmost benefit

CO5 |Understand SAP and its Architecture.
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YEAR v SEMESTER VI e
COURSE CODE/
COURSE TITLE 19117831/ COGNITIVE COMPUTING 3

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Understand the underlying theory behind cognition.
CO2 | Connect to the cognition elements computationally.
CO3 | Implement mathematical functions through WebPPL.
CO4 | Develop acognitive inference and learning model.
CO5 | Exploretherecent trendsin cognitive computing.
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YEAR v SEMESTER VI C
COURSE CODE/ 191HS801 / PROFESSIONAL ETHICS 3
COURSETITLE INENGINEERING

COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Apply ethics to the society with moral values and ethical theories

CO2

Discuss the ethical issues related to engineering

CO3

Realize the responsibilities and rights to engineering

CO4

| dentify the assessment of safety and risk and respect for authority

CO5

Analyze the global issues in engineering
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YEAR v SEMESTER VI e
COURSE CODE/
COURSE TITLE 19117832/ COMPUTER FORENSICS 3

COURSE OUTCOMES

On completion of the course, students will be able to

CO1 | Recognize attacks on systems.

CO2 | Design acounter attack incident response and incident response methodol ogy.

CO3 | lllustrate the methods for data recovery, evidence collection and data seizure.

CO4 | Understand network and email attacks and forensic investigation with tools.

CO5 | Useforensic toolsand collect evidences of a computer crime. Analyze variousimage
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YEAR \Y SEMESTER VI c
COURSE CODE /
COURSE TITLE 19117835/ NEXT GENERATION NETWORKS 3

COURSE OUTCOMES

On completion of the course, studentswill be able to

Co1

Compare the 5G network with older generations of networks.

CO2

|dentify suitable small cells for different applications in 5G networks.

COo3

Simulate 5G network scenarios.

CoO4

Connect applications to mobile cloud.

CO5

Design applications with 5G network support. Analyze the security risks in 5G networks.
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OPEN ELECTIVE
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OPEN ELECTIVE-I

S.No | Course Code Name of the Course No of
Category Hour /'Week C
THEORY L T P
1 191CE542 |Air Pollution and Control Engineering OE 3 0 0 3
2 191EE541 |Basics of Electric Power Generation OE 3 0 0 3
3 191IME542 |Design Thinking OE 3 0 0 3
4 191CE544 |Foundational Coursein Entrepreneurship OE 3 0 0 3
5 191EC544 |Medical Electronics OE 3 0 0 3
6 191BM545 |Principles Of Telemedicine OE 3 0 0 3
OPEN ELECTIVE-II
S.No | Course Code Name of the Course No of
Category Hour s/Week C
THEORY L T P
1 191CE541 |Advanced Course in Entrepreneurship OE 3 0 0 3
2 191BM541 |Basic Of Bioinformatics OE 3 0 0 3
3 191EE543 |Electrical Machines and Applications OE 3 0 0 3
4 191IME543 [Energy Conservation and Management OE 3 0 0 3
5 191BM543 |Introduction To Biomedical Devices OE 3 0 0 3
6 191EC541 |Robotics and Automation OE 3 0 0 3
OPEN ELECTIVE-III
S.No | Course Code Name of the Course No of
Category Hour s/Week C
THEORY L T P
1 191BM544 |Introduction To Human Anatomy OE 3 0 0 3
Systems
2 191EE546 (Introduction to Smart Grid OE 3 0 0 3
3 191MEB46 |Renewable Energy Sources OE 3 0 0 3
4 191EC548 |Satdlite Communication OE 3 0 0 3
5 191EC5410 |Tdecommunication Network OE 3 0 0 3
Management
6 191CE5411 (Traffic Engineering and Management OE 3 0 0 3
OPEN ELECTIVE-IV
S.No | Course Code Name of the Course No of
Category Hour s/Week C
THEORY L T P
1 191EC541 |Cognitive Radio OE 3 0 0 3
2 191BM542 |Electronics In Medicine OE 3 0 0 3
3 191ME544 |Lean Six Sigma OE 3 0 0 3
4 191CE548 |Municipal Solid Waste Management OE 3 0 0 3
5 191EE548 |Power Electronics and Applications OE 3 0 0 3
6 191EC546 |Speech Signal Processing OE 3 0 0 3
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YEAR 11 SEMESTER \Y L T P C

COURSE CODE/

COURSE TITLE 191CE544/ Foundational Coursein Entrepreneurship 3 0 0 3

COURSE OBJECTIVES

o Empower students with entrepreneurial mindset and business skills leading to superior job prospects,
entrepreneurship and long term entrepreneurship.

e Support aspiring entrepreneurs with validated ideas to start meaningful ventures by connecting them to
entrepreneurial ecosystems and customized learning programs.

o Develop an entrepreneurial outlook and mindset, critical skills and knowledge.

SYLLABUS
UNIT-I SELF-DISCOVERY 9

Find your flow-Effectuation Principles -Case Study-Identify your Entrepreneurial Style- Venture and Team
formation Strategy-Shared L eadership-Hiring& Fitment-Team Role and Responsibilities.

UNIT-II OPPORTUNITY DISCOVERY =

Identifying problems worth solving-Design Thinking-L ook for Solutions-I dentify personalized idea for startup -
Venture start up Strategy.

UNIT-ITI CUSTOMER AND SOLUTION 8

Customers and Markets-ldentify your customer segment and Niche-ldentify jobs, pains, gains and early adopters-
Value Proposition-Outcome driven innovation-Basics of business regulation

UNIT-IV BUSINESSMODEL AND SALESMARKETING 8

Basis of business model and |ean approach-L ean Canvas-Risks and Assumptions-strategic pitching of business
model -Positioning and Branding-Channels-Sales Planning-Selling Skills

UNIT-V VALIDATION AND MONEY 8

Blue ocean strategy-Problem and Solution fit-Product& Market fit-Revenue and Pricing-Profitability checks-
Bootstrapping and Initial Financing-Practice pitching-Case Study
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COURSE OUTCOMES

On completion of the course, students will be able to

Co1

Empower students with entrepreneurial mindset and business skills

CO2

Making studentsto get exposed to superior job prospects,entrepreneurship and long term
entrepreneurship.

Support aspiring entrepreneurs with validated ideas to start meaningful ventures

CO3

co4 |Connecting studentsto connecting them toentrepreneurial ecosystems and customized learning
programs.

CO5 Develop an entrepreneurial outlook and mindset, critical skills and knowledge.

TEXT BOOKS

1. Khanka S.S.”Entrepreneural Develoment’ S.Chand & Co.Ltd.New Dehi 2013.
2. Donald F Kuratko, ’Entrpreneurship -Theory,Process and practice”, 9th Edition,Cengage L earning, 2014.

REFERENCES

1. Hisrich R D,Peters M.P., Entreprenurship’ 8th Edition, tata M cGraw-Hill,201
2. Rajeev Roy, Entrepreneurship’, |1 Edition, Oxford University Press,2011.
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YEAR Il SEMESTER VI L T P C

COURSE CODE/ 191CE5411/ TRAFFIC ENGINEERING AND
COURSETITLE MANAGEMENT

COURSE OBJECTIVES

o Togiveanoverview of Traffic engineering, traffic regulation, management and traffic safety with
integrated approach in traffic planning as well.

SYLLABUS

UNIT-I 9
TRAFFIC PLANNING AND CHARACTERISTICS

Road Characteristics — Road user characteristics — PIEV theory — Vehicle — Performance characteristics —
Fundamentals of Traffic Flow — Urban Traffic problems in India— Integrated planning of town ,country ,regional
and all urban infrastructure — Towards Sustainable approach. — land use & transport and modal integration.

UNIT-II TRAFFIC SURVEYS 12

Traffic Surveys — Speed, journey time and delay surveys — Vehicles Volume Survey including non- motorized
transports — Methods and interpretation — Origin Destination Survey — Methods and presentation — Parking Survey
— Accident analyses -M ethods, interpretation and presentation — Statistical applications in traffic studies and traffic

forecasting — Level of service— Concept, applications and significance.

UNIT-ITI TRAFFIC DESIGN AND VISUAL AIDS 8

Intersection Design - channelization, Rotary intersection design — Signal design — Coordination of signals —
Grade separation - Traffic signsincluding VM S and road markings — Significant roles of traffic control personnel -
Networking pedestrian facilities & cycletracks.

UNIT-IV TRAFFIC SAFETY AND ENVIRONMENT 8

Road accidents — Causes, effect, prevention, and cost — Street lighting — Traffic and environment hazards — Air and
Noise Pollution, causes, abatement measures — Promotion and integration of public transportation — Promotion of

non-motorized transport.

UNIT-V TRAFFIC MANAGEMENT 8

Area Traffic Management System - Traffic System Management (TSM) with IRC standards —Traffic Regulatory
Measures-Travel Demand Management (TDM) — Direct and indirect methods- Congestion and parking pricing —
All segregation methods- Coordination among different agencies — Intelligent Transport System for traffic

management, enforcement and education.
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COURSE OUTCOMES
On completion of the course, students will be ableto
co1 Analysistraffic problems and plan for traffic systems various uses.
co2 Design Channels, Intersections, signals and parking arrangements.
cO3 Design visual Aids for traffic.
co4 Understand Traffic safety and Environment.
CO5 Develop Traffic management Systems.

TEXT BOOKS
1. Kadiyali, L.R, "Traffic Engineering and Transport Planning”, KhannaPublishers, Dehi, 2013
2. Indian Roads Congress (IRC) Specifications: Guidelines and Special Publications on Traffic Planning and
Management.

3. Salter. R.I and Hounsell N.B, "Highway Traffic Analysis and design”, Macmillan Press Ltd.1996.

REFERENCES

1. Fred L. Mannering, Scott S. Washburn and Walter P.Kilareski, “Principles of Highway Engineering and
Traffic Analysis”, Wiley India Pvt. Ltd., New Delhi, 2011

2. Garber and Hoel, "Principles of Traffic and Highway Engineering”, CENGAGE Learning, New Delhi, 2010

3. SP:43-1994, IRC Specification, "Guidgines on Low-cost Traffic Management Techniques' for Urban Aress,
1994

4. John E Tyworth, "Traffic Management Planning, Operations and control", Addison Wesly Publishing
Company, 1996

5. Hobbs.F.D. "Traffic Planning and Engineering”, University of Brimingham, Peragamon Press Ltd, 2005

6. Taylor MAP and Young W, "Traffic Analysis — New Technology and New Solutions', Hargreen Publishing
Company, 1998.
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YEAR Il SEMESTER \Y L T P C

COURSE CODE/ 191CE542/ AIR POLLUTION AND CONTROL
COURSETITLE ENGINEERING

COURSE OBJECTIVES

o Toimpart knowledge on the principle and design of control of Indoor/ particulate/ gaseous air pollutant
and its emerging trends.

SYLLABUS

UNIT-I INTRODUCTION 7

Structure and composition of Atmosphere — Definition, Scope and Scales of Air Pollution — Sources and
classification of air pollutants and their effect on human health, vegetation, animals, property, aesthetic value and
visibility- Ambient Air Quality and Emission standards —~Ambient and stack sampling and Analysis of Particulate
and Gaseous Pollutants.

UNIT-II METEOROLOGY 6

Effects of meteorology on Air Pollution - Fundamentals, Atmospheric stability, Inversion, Wind profiles and stack
plume patterns- Atmospheric Diffusion Theories — Dispersion models, Plumerise.

UNIT-ITI CONTROL OF PARTICULATE CONTAMINANTS 11

Factors affecting Selection of Control Equipment — Gas Particle Interaction — Working principle, Design and
performance equations of Gravity Separators, Centrifugal separators Fabric filters, Particulate Scrubbers,
Electrostatic Precipitators — Operational Considerations.

UNIT-IV CONTROL OF GASEOUS CONTAMINANTS 11

Factors affecting Selection of Control Equipment — Working principle, Design and performance equations of
absorption, Adsorption, condensation, Incineration, Bio scrubbers, Bio filters — Process control and Monitoring —
Operational Considerations.

UNIT-V INDOOR AIR QUALITY MANAGEMENT 10

Sources, types and control of indoor air pollutants, sick building syndrome and Building related ilIness- Sources
and Effects of Noise Pollution — Measurement — Standards —Control and Preventive measures.

COURSE OUTCOMES

On completion of the course, students will be ableto

An understanding of the nature and characteristics of air pollutants, noise pollution and basic concepts of
COL | 4y quality management
CO?2 Ability toidentify, formulate and solve air and noise pollution problems
CO3 Ability to design stacks and particulate air pollution control devicesto meet applicable standards
cou Ability to select control equipment.
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Ability to ensure quality, control and preventive measures.

CO5

TEXT BOOKS
1. Lawrence K. Wang, Norman C. Pareira, Yung Tse Hung, “Air Pollution Control Engineering”, Tokyo, Springer
Science + Science Media LLC, 2004.

2. Noel deNevers, “Air Pollution Control Engineering”, Waveland press, Inc 2017.
3.Anjaneyulu. Y, “Air Pollution and Control Technologies”, Allied Publishers (P) Ltd., India 2002.

REFERENCES
1. David H.F. Liu, Bela G. Liptak, “Air Pollution”, Lweis Publishers, 2000.
2. Arthur C. Stern, “Air Pallution (Vol.l — Vol.VIII)”, Academic Press, 2006.
3. Wayne T.Dauvis, “Air Pollution Engineering Manual”, John Wiley & Sons, Inc, 2000.
4. M.N Rao and HVN Rao, “Air Pollution”, Tata Mcgraw Hill Publishing Company limited,2007.
5. C.S.Rao, “Environmental Pollution Control Engineering”, New Age International (P) Limited Publishers,
2006.
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YEAR Il SEMESTER VI L T P C

COURSE CODE/ 191BM 544/ INTRODUCTION TO HUMAN
COURSETITLE ANATOMY SYSTEMS

COURSE OBJECTIVES

e Students will have clear knowledge of anatomy and physiology of every vital organ.

SYLLABUS

UNIT-I Cdll 9

Structure and organelles - Functions of each component in the cell. Different types of cells. Cellmembrane —
trangport across membrane — origin of cell membrane potential — Action potential components.Structureof a
Neuron.Classification of neurons.Parts of brain cortical localization of functions. Conduction of action potential in
neuron - synaptic transmission. Parts of spinalcord, simplereflex, with drawl reflex and autonomic nervous system.

UNIT-II Blood 9

Composition —functions of blood -RBCstructure-production of RBC.WBCtypes—productionsof WBC cells and
their functions. Blood groups —importance of blood groups —identification of blood groups. Platelet production and
its functions.

UNIT-III Digestive system 9

Digestive system parts (ora cavity, stomach, intestine, large intestine and  accessory
glands).Digestionandabsor ptionof carbohydrates, li pi dsandprotei ns. Structureof Kidneyandnephron.Blood  supply to
Kidney. Mechanism of urine formation. Structure of eye and ear, auditory andvisual pathways.

UNIT-IV Bones and muscle 9

Orientation of body planes. Classification of bones and types of joints. Types of muscles:skeletal, cardiac and
smooth muscle structure and their differences. Motor unit - Structure of neuro muscular junction.Excitation moto
rneuron and skeletal muscle contraction(change in potential - mechanical — energy changes- thermal — pH
changes.) Effect of second stimulus-fasciculation- fibrillation-EMG

UNIT-V Respiratory system 9
Parts of respiratory system (Trachea, Bronchi, muscle of respiration, thoracic cage, pleuralmembranes). Mechanics
of respiration - Volumes and capacities of lung. Carbon dioxide

andoxygentransport. Typesof hypoxia.Regulationof respiration. Structureof heart-Cardiac cycle
—ECG-Heart sound-volume and pressurechanges
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COURSE OUTCOMES

On completion of the course, students will be ableto

CO1 | Explainbasic structure and functions of cell
CO2 | Summarize the functioning and components of blood and identification of systems
CO3 | Explaininterconnect of various systems

CO4 | Describe skeletal and muscular system
CO5 | Describe about anatomy and physiology of various systems of human body

TEXT BOOKS
1.Elaine.N. Marieb, ‘Essentials of Human Anatomy and Physiology’, 8th edition, PearsonEducation,NewDel hi
,2007.

REFERENCES

1.WilliamF.Ganong, ‘ReviewofMedicalPhysiology’,22nd edition,McGrawHill,NewDelhi,2005.
2.AK. Jain, ‘Text book of Physiology’, volume | and I, Third edition, Avichal Publishing company, NewDelhi,
2005.
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YEAR 11 SEMESTER VI L T P C
COURSE CODE/ 191BM 543/ INTRODUCTION TO BIOMEDICAL 3 0 0 3
COURSETITLE DEVICES

COURSE OBJECTIVES

e Tostudy the basic characteristics of measurement system.

o The students will be exposed to electrical and non-electrical physiological measurements and bio-
amplifiers.

SYLLABUS

UNIT-I TRANSDUCERS 9

Characteristics- Static, Dynamic, Errors in the measurements, Classification of transducers - Resistive, Capacitive,
Inductive, Photoelectric, piezoelectric and mechano e ectronics.

UNIT-II ELECTRODES & AMPLIFIERS 9

Types of dectrodes Half cell potential, Reference electrodes, polarization effects, Polarisable and nonpolarisable
electrodes, Micro dectrodes, Equivalent Circuits, Signal Conditioning circuits- Characteristics of Amplifiers ,
Differential Amplifiers, Filters, Bridge circuits, A/D Converters. surface, needle and micro electrodes and their
equivalent circuits.

UNIT-ITI CHEMICAL AND OPTICAL TRANSDUCERS 9

Biochemical sensors - PH, PO2 dectrodes, lon sensor, An-ion and Cat-ion sensor, Liquid and solid ion exchange
membrane electrode, Enzyme electrode, Principle of fiber optic cable, fiber optic sensors.

UNIT-IV BIO-CHEMICAL MEASUREMENT 9

Biochemical sensors - pH, pO2 and pCO2, lon selective Field effect Transistor (ISFET), Immunologically
sensitive FET (IMFET), Blood glucose sensors - Blood gas analyzers, colorimeter, flame photometer,
spectrophotometer, blood cell counter.

UNIT-V RECORDERSAND DISPLAY 9

Types of recorders, Ink jet, heated stylus, Photographic recorder, Multicolor dot scanners, CRO, storage type, long
persistence, digital scope, magnetic tape recorders.
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COURSE OUTCOMES
On completion of the course, students will be ableto
co1 Measurevarious el ectrical parameters with accuracy, precision, resolution.
co2 Elucidate the origin of bio potentials and various bio electrodes.
co3 Select appropriate light sensors for measurement of physical phenomenon.
Develop measurement systems for non-electrical parameter measurements.
CoO4
CO5 Employ CRO and different types of recorders for appropriate measurement.

TEXT BOOKS

1. Khandpur R.S, “Handbook of Biomedical Instrumentation”, 3rd edition, Tata McGraw-HilINew Delhi, 2014
2. Leslie Cromwell, “Biomedical | nstrumentation and measurement”, 2nd edition, Prentice hallof India, New Delhi,
2015.

REFERENCES

1. Rangan C.S,, Sarma G.R., and Mani V.S.V., Instrumentation devices and system, Tata McGraw hill Publishing
Company limited, New Delhi, 1983.

2. John G.Webster, Medical Instrumentation, Application and Design, Third Edition, John willey and sons,1999.

3. Jacob Kline., Handbook of Bio Medical Engineering, Academic press Inc., Sandiego, 1988.
4. J.B.Gupta, A coursein éectronic and electrical measurement and instrumentation, S.K.Kataria& Sons, 1999.

5. Tatsuo Togawa, Toshiyo Tamura, P.Ake Oberg, Biomedical Transducers and Instruments,CRC Press, New
York, 1997.

6. Joseph J.Carr and John M Brown, Introduction To Biomedical Equipment Technology, 4/E,pearson education
India.2001.
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YEAR v SEMESTER VI L T P C
COURSE CODE/ 191CE548/ MUNICIPAL SOLID WASTE 3 0 0 3
COURSETITLE MANAGEMENT

COURSE OBJECTIVES

o To make the students conversant with the types, sources, generation, storage, collection, transport,
processing and disposal of municipal solid waste.

SYLLABUS

UNIT-I SOURCES AND CHARACTERISTICS 9

Sources and types of municipal solid wastes- Public health and environmental impacts of improper disposal of
solid wastes- sampling and characterization of wastes - factors affecting waste generation rate and characteristics -
Elements of integrated solid waste management — Requirements and salient features of Solid waste management
rules (2016) — Role of public and NGO*s- Public Private participation — Elements of Municipal Solid Waste
Management Plan.

UNIT-II SOURCE REDUCTION , WASTE STORAGE AND RECYCLING 8

Waste Management Hierarchy - Reduction, Reuse and Recycling - source reduction of waste— On- site storage
methods — Effect of storage, materials used for containers — segregation of solid wastes- Public health and
economic aspects of open storage — case studies under Indian conditions — Recycling of Plastics and
Construction/Demolition wastes.

UNIT-ITI COLLECTION AND TRANSFER OF WASTES 8

Methods of Residential and commercial waste collection — Collection vehicles — Manpower — Callection routes —
Analysis of waste collection systems; Transfer stations —location, operation and maintenance; options under Indian
conditions — Field problems- solving.

UNIT-IV PROCESSING OF WASTES 12

Objectives of waste processing — Physical Processing techniques and Equipment; Resource recovery from solid
waste composting and biomethanation; Thermal processing options — case studies under Indian conditions.

UNIT-V WASTE DISPOSAL 8

Land disposal of solid waste- Sanitary landfills — site selection, design and operation of sanitary landfills — Landfill
liners— Management of leachate and landfill gas- Landfill bioreactor — Dumpsite Rehabilitation
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COURSE OUTCOMES

On completion of the course, students will be ableto

Understanding of the nature and characteristics of municipal solid wastes and the regulatory requirements

col regarding municipal solid waste management.

CcO2 | Reduction, reuse and recycling of waste.

Ability to plan and design systems for storage, collection, transport, processing and disposal of municipal

co3 solid waste.

Cc0O4 | Designand operation of sanitary landfill.

Knowledge on theissues on solid waste management from an integrated and haolistic perspective, aswdl

CO5 asinthelocal and international context.

TEXT BOOKS

1. William A. Worrdl, P. Aarne Vesilind, “Solid Waste Engineering”, Cengage L earning, 2012.

2. John Pitchel, “Waste Management Practices-Municipal, Hazardous and industrial” CRC Press, Taylor and Francis,
New Y ork, 2014.

REFERENCES

1. CPHEEO, “Manual on Municipal Solid Waste Management”, Central Public Health and Environmental
Engineering Organisation, Government of India, New Delhi, 2014.

2 George Tchobanoglous and Frank Kreith, Handbook of Solid waste management, McGraw Hill, New Y ork,
2002
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YEAR 11 SEMESTER VI L T P C
COURSE CODE/ : o :
COURSE TITLE 191BM 541/ Basics of Bio infor matics 3 0 0 3

COURSE OBJECTIVES

¢ To understand the genesis of bioinformatics, comparison with its allied disciplines and data bases.
¢ Know about the data processing and methods of analysis.
o The students are exposed to the applications and software of bioinformatics.

SYLLABUS

UNIT-I INTRODUCTION 9

Introduction to bioinformatics, biological information, the Central Dogma, Bioinformatics: Definition and
overview Bioinformatics, Branches of Bioinformatics, Aim, Scope and Research areas of Bioinformeatics.
Genome projects, human genome project- Databases and human chromosomes, role of Bioinformatics in
biological sequences. Biological data- DNA sequence protein sequence, macro molecular structure. Challenges
in bioinformatics.

UNIT-II DATABASES 9

Identifying problems worth solving-Design Thinking-L ook for Solutions-I dentify personalized idea for startup -
Venture start up Strategy.

UNIT-ITI DATAPROCESSING 9

Data-Access, Retrieval and Submission: Standard search engines; Data retrieval tools- Entrez, DBGET and
SRS; Submission of (new and revised) data; Sequence Similarity Searches.Local versus global.
Distancemetrics. Similarity and homology. Scoringmatrices.

UNIT-1V METHODSOF ANALYSIS 9

Dynamic programming algorithms, Needleman-wunsch and Smith-waterman. Heuristic Methods of sequence
alignment, FASTA, and PSIBLAST .Multiple Sequence Alignment and software tools for pair wise and multiple
sequence alignment;

UNIT-V APPLICATIONS AND SOFTWARES 9

Genome Annotation and Gene Prediction; ORF finding; Phylogenetic Analysis:Comparative genomics,
orthologs, paralogs. Genome analysis — Genome annotation Basic software tools used in bioinformatics -
Sequence analysis- GCG, Emboss - Cn3D viewer- Rasmol, Swiss pdb viewer, Pymol, Jmol.Modeling-Discovery
studio2.0,Docking —Auto dock,HEX.
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COURSE OUTCOMES

On completion of the course, students will be ableto

CO1 | Elucidate the genesis of bioinformatics, comparison with its allied disciplines.

co2 Explain primary sequence databases, pronein sequence and structure databases, Organism specific
databases

co3 | Elucidate the processing of acquired data

CO4 | Describe various Methods of sequence alignment

cos | Explain applications of bio informatics in the area of biological and biomedical sciences

REFERENCES

1. IntroductiontoBioinformaticsbyArthurK.Lesk, OxfordUniversityPress.

2. AlgorithmsonStrings, TreesandSequencesbyDanGusfield, CambridgeUniversityPress.

3. Biological Sequence Analysis Probabilistic Models of proteins and nucleic acids by Durbin,S.Eddy,
A.Krogh,G.Mitchison.

4. Bioinformatics Segquence and Genome Analysis by David W. Mount, Cold Spring Harbor Laboratory
Press.
5. Beginning Perl for Bioinformatics: An introduction to Perl for Biologists by James Tindall,O’Reilley Media
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YEAR 11 SEMESTER vV L T P C
COURSE CODE / 191BM 545/ PRINCIPLES OF 5 . . .
COURSETITLE TELEMEDICINE

COURSE OBJECTIVES

e Know Scope, Benefits and Limitations of Telemedicine.
o Know Security and Standards and their usein Telemedicine Applications

SYLLABUS

UNIT-I HISTORY AND FUNDAMENTALSOF TELEMEDICINE 9

History and Evolution of telemedicine, definition of telemedicine, Functional diagram of telemedicine system,
Teemedicing, Tee health, Tele care, benefits & limitations of telemedicine, Introduction of Ethical and legal aspects
of Telemedicine - Confidentiality, Social and legal issues, Safety and regulatory issues.

UNIT-II TYPES OF COMMUNICATION 9

Types of Communication and Network: PSTN, POTS, ATN, ISDN, Internet, Wireless Communications: GSM,
satdlite and Micro Wave. Types of information: Audio, Video, still Images, text and data, Fax.

UNIT-ITI DATA EXCHANGES 9

Network Configuration, Circuit and packet switching, H.320 series (Video phone based ISBN) T.120, h.324
(Video phone based PSTN), Video Conferencing.

UNIT-IV DATA SECURITY AND STANDARD 9

Encryption, Cryptography, Mechanisms of encryption, Phases of Encryption. Photocols: TCP/IP, 1SO-OSl,
Standards to followed DICOM, HL7. Ethical and legal aspects of Tdemedicine: Confidentiality and Law, patient
rights and consent, access to medical Records, Consent treatment.

UNIT-V APPLICATIONSOF TELEMEDICINE 9

Teleradiology, telepathology, telecardiology, teleoncology, teledermatology, telesurgery, e- Health care,
Telemedicine in neurosciences.
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COURSE OUTCOMES

On completion of the course, students will be ableto

CO1 |Apply ethical and legal aspects of Telemedicine in Telehealth and Telecare.

CO2 |ldentify the fundamentals of the many forms of tel emedicine communication

CO3 | Choose the various multimedia conferencing standards for data exchanges

Make use of data security standards and protocols behind encryption techniques for secure  transmission

co4 of datain telemedicine

CO5 |Apply tedemedicine's multimedia technology in the medical field

TEXTBOOKS

1.A.C.Norris, Essentials of Telemedicine and Teecare, John Wiley & Sons, 2002.

REFERENCES

1. Olga Ferrer-Roca, M.Sosal udicissa, Handbook of Telemedicine, 10S press 2002.
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YEAR SEMESTER L T P C

COURSE CODE/ 191BM 542/ ELECTRONICSIN MEDICINE
COURSETITLE

COURSE OBJECTIVES

At the end of the course the students will have clear knowledge of e ectronicsin medicineinmedical field

SYLLABUS

UNIT-I BASICSOFELECTRONICSINMEDICINE 9

Fidds of Application - Designing Electronicsin Medicine-Medical Electronics Specific Requirements-
ElectronicSensing-HealthConditionM onitoring- Biosignalsand T ransducers

UNIT-IT | E| ECTRONICSFORWIREL ESSHEAL THMONITORI €
NG

Requirements for Wireless Devices -Data Acquisition-System I ntegration-Wireless Communications

UNIT-I1I POWERSUPPLY 9
Battery Power Budget Considerations- Wireless Power- Wireless Power Link Analysis-Wireess
Power Charger-Energy Harvesting

UNIT-1V WEARABLEMEDICALELECTRONICS 9
Wearable Systems- Categories of Wearable Systems-Design Requirements- Sensors for Wearable Systems-
Sensing M ethodol ogies

UNIT-V ELECTRONICSIN MEDICINEATWORK 9

Wirdess and Wearable Low-Power-Health Monitoring Systems-Sensors-Wireless Link-Optical Bio potential
Recording- Optical Electrodes -Optical Signal Acquisition —Localization Solutions-Ambient AssistedLiving
Applications-Wirdless Link Design for Biomedical Applications.
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COURSE OUTCOMES

On completion of the course, students will be ableto

Co1

Describethe basics of dectronicsin medicine,

CO2

Describe the wirdess dectronics used in healthcare

COo3

Explain the power supplies of electronicsin medicine

CO4

Explain the basis of wearable devices

CO5

Use smart systems to monitor vital parameters

TEXTBOOKS

1 J.C.Schuh: M edical deviceregul ationsandtesti ngf ortoxi col ogicpathol ogists, Toxicol . Pathol . 36,6 3-69(2008)

REFERENCES

1.D.Lapedes:McGraw-Hill DictionaryofSci entifi cand Techni cal Ter ms(M cGraw-Hill,NewY ork2000)
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SEMESTER \Y L|T|P|C
COURSE
CODE/ 191EC541/ COGNITIVE RADIO 3/0|0]| 3
TITLE

COURSE OBJECTIVES

e To understand the evolving software defined radio and cognitive radio techniquesand their essential
functionalities
To study the basic architecture and standard for cognitive radio

e Tounderstand the physical, MAC and Network layer design of cognitiveradio

o To expose the student to evolving applications and advanced features of cognitiveradio

INTRODUCTION TO SOFTWARE-DEFINED RADIO AND COGNITIVE
RADIO

UNIT-I

Evolution of Software Defined Radio and Cognitive radio: goals, benefits, definitions, architectures, relations
with other radios, issues, enabling technologies, radio frequency spectrum and regulations.

UNIT-II COGNITIVE RADIO ARCHITECTURE 9

Cognition cycle — orient, plan, decide and act phases, Organization, SDR as a platform for Cognitive Radio —
Hardware and Software Architectures, Overview of |EEE 802.22 standard for broadband wireless accessin TV
bands.

UNIT-ITI SPECTRUM SENSING AND DYNAMIC SPECTRUM ACCESS 9

Introduction — Primary user detection techniques — energy detection, feature detection, matched filtering,
cooperative detection and other approaches, Fundamental Tradeoffs in spectrum sensing, Spectrum Sharing
Models of Dynamic Spectrum Access - Unlicensed and Licensed Spectrum Sharing, Fundamental Limits of
Cognitive Radio.

UNIT-1V MAC AND NETWORK LAYER DESIGN FOR COGNITIVE RADIO 9

MAC for cognitive radios — Palling, ALOHA, dotted ALOHA, CSMA, CSMA / CA, Network layer design —
routing in cognitive radios, flow control and error control techniques.

UNIT-V ADVANCED TOPICSIN COGNITIVE RADIO 9

Overview of security issuesin cognitive radios, auction based spectrum markets in cognitive radio networks,
public safety and cognitive radio, cognitiveradio for Internet of Things.
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COURSE OUTCOMES

On completion of the course, students will be ableto

Understand the evolving software defined radio and cognitive radio techniquesand their essential

COL ki inctionalities

co2 Gain knowledge on the design principles on software defined radio and cognitiveradio

Develop the ability to design and implement algorithms for cognitive radio spectrum sensing and

cos dynamic spectrum access

co4 Understand the physical, MAC and Network layer design of cognitiveradio

Apply the knowledge of advanced features of cognitive radio for real world applications

CO5

TEXT BOOKS

1. Alexander M. Wyglinski, MaziarNekovee, Thomas Hou, -Cognitive Radio Communications and Networks,
Academic Press, Elsevier, 2010. (Unit | to V)
2. Huseyin Ardlan (Ed.), -Cognitive Radio, Software Defined Radio, and Adaptive Wireless Systems,

Springer, 2007. (Unit V)

REFERENCES

1. Bruce Fette,-Cognitive Radio Technol ogyl, Newnes,2006.

2. Kwang-Cheng Chen, Ramjee Prasad, — Cognitive Radio Networks, John Wiley and Sons, 2009.

3. EzioBiglieri, Professor Andrea J. Goldsmith, Dr Larry J. Greenstein, Narayan B.Mandayam, H.Vincent
Poor,Principles of Cognitive Radio, Cambridge University Press,2012.
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SEMESTER \Y L|T|P|C
COURSE
CODE/ 191EC544/MEDICAL ELECTRONICS 3|10(0] 3
TITLE

e To gain knowledge about the various physiological parameters both eectrical and
non electrical and the methods of recording and also the method of transmitting
these parameters

QEECVIYES e Tostudy about the various assist devices used in the hospitals
e To gain knowledge about equipment used for physical medicine and the various
recently devel oped diagnostic and therapeutic techniques.
UNIT-I ELECTRO-PHYSIOLOGY AND BIO-POTENTIAL RECORDING 9

Sources of bio medical signals, Bio-potentials, Bio potential electrodes, biological amplifiers, ECG, EEG, EMG,
PCG, typical waveforms and signal characteristics

UNIT-I1 BIO-CHEMICAL AND NON ELECTRICAL PARAMETER 9
MEASUREMENT

pH, PO2, PCO2, Colorimeter, Blood flow meter, Cardiac output, respiratory, blood pressure, temperature and
pulse measurement, Blood Cell Counters.

UNIT-ITI ASSIST DEVICES 9

Cardiac pacemakers, DC Defibrillator, Dialyzer, Ventilators, Magnetic Resonance Imaging Systems, Ultrasonic

Imaging Systems.

UNIT-IV PHYSICAL MEDICINE AND BIOTELEMETRY 9
Diathermies- Shortwave, ultrasonic and microwave type and their applications, Surgical Diathermy,
Biotelemetry.

UNIT-V RECENT TRENDSIN MEDICAL INSTRUMENTATION 9

Tdemedicine, Insulin Pumps, Radio pill, Endomicroscopy, Brain machine interface, Lab on a chip.
On successful completion of this course, the student should be ableto:

¢ Know the human body dectro- physiological parameters and recording of bio-
potentials

¢ Comprehend the non-electrical physiological parameters and their measurement —
body temperature, blood pressure, pulse, blood cell count, blood flow meter ec.

e Interpret the various assist devices used in the hospitals viz. pacemakers,
defibrillators, dialyzers and ventilators

¢ Comprehend physical medicine methods eg. ultrasonic, shortwave, microwave
surgical diathermies, and bio-telemetry principles and methods

e Know about recent trends in medical instrumentation

TEXT BOOKS

1 Leslie Cromwaell, -Biomedical Instrumentation and Measurement, Prentice Hall of India, New Delhi, 2007.
(UNIT I -V)

OUTCOMES

REFERENCES

1. Khandpur, R.S., —Handbook of Biomedical Instrumentation, TATA McGraw-Hill, New Delhi, 2003.

2. John G.Webster, —Medical Instrumentation Application and Design, 3rd Edition, Wiley India Edition,
2007

3. Joseph J.Carr and John M.Brown, —Introduction to Biomedical Equipment Technology, John Wiley and
Sons, New Y ork, 2004.
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COURSE OUTCOMES

On completion of the course, students will be ableto

co1 Know the human body e ectro- physiological parameters and recording of bio-potentials

Comprehend the non-electrical physiological parameters and their measurement —body temperature,

CO2Z l00d pressure, pulse, blood cell count, blood flow meter etc.

Interpret the various assist devices used in the hospitals viz. pacemakers,defibrillators,

cos3 dialyzers and ventilators

Comprehend physical medicine methods eg. ultrasonic, shortwave, microwavesurgical

CO4 \iathermies, and bio-telemetry principles and methods

CO5 K now about recent trends in medical instrumentation

TEXT BOOKS

1 Leslie Cromwdll, -Biomedical Instrumentation and Measurement, Prentice Hall of India, New Ddhi, 2007.
(UNIT1-V)

REFERENCES

1.Khandpur, R.S., —Handbook of Biomedical | nstrumentation, TATA McGraw-Hill, New Delhi, 2003.
2.John G.Webster, —Medical Instrumentation Application and Design, 3rd Edition, Wiley India Edition, 2007

3.Joseph J.Carr and John M.Brown, —Introduction to Biomedical Equipment Technology, John Wiley andSons,
New Y ork, 2004.
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SEMESTER \Y L|T|P|C
COURSE
CODE/ 191EC546/SPEECH SIGNAL PROCESSING 3/]0|0]| 3
TITLE

e Tointroduce speech production and related parameters of speech.

e Toshow the computation and use of techniques such as short time Fourier transform,

OBJECTIVES linear predictive coefficients and other coefficientsin the analysis of speech.

e Tounderstand different speech modeling procedures such as Markov and their
implementation issues.

UNIT-l | BASIC CONCEPTS | 9

Speech Fundamentals: Articulatory Phonetics — Production and Classification of Speech Sounds; Acoustic
Phonetics — Acoustics of speech production; Review of Digital Signal Processing concepts; Short-Time Fourier
Transform, Filter-Bank and L PC Methods.

UNIT-II SPEECH ANALYSIS 9

Features, Feature Extraction and Pattern Comparison Techniques: Speech distortion measures— mathematical and
perceptual — Log-Spectral Distance, Cepstral Distances, Weighted Cepstral Distances and Filtering, Likelihood
Distortions, Spectral Distortion using a Warped Frequency Scale, LPC, PLP and MFCC Coefficients, Time
Alignment and Normalization — Dynamic Time Warping, Multiple Time — Alignment Paths.

UNIT-ITI SPEECH MODELING 9

Hidden Markov Models: Markov Processes, HMMs — Evaluation, Optimal State Sequence — Viterbi Search,
Baum-Welch Parameter Re-estimation and | mplementation issues.

UNIT-IV SPEECH RECOGNITION 9

Large Vocabulary Continuous Speech Recognition: Architecture of large vocabulary continuous speech
recognition system — acoustics and language models — n-grams, context dependent sub-word units; Applications
and present status.

UNIT-V SPEECH SYNTHESIS 9

Text-to-Speech Synthesis: Concatenative and waveform synthesis methods, sub-word unitsfor TTS, intelligibility
and naturalness — role of prosody, Applications and present status.
Upon completion of the course, students will be ableto:
e Model speech production system and describe the fundamental s of speech.
e Extract and compare different speech parameters.
e Choose an appropriate statistical speech model for a given application.
¢ Design a speech recognition system.
e Use different speech synthesis techniques.

TEXT BOOKS
1. Lawrence Rabiner and Biing-Hwang Juang, “Fundamentals of Speech Recognition”, Pearson Education, 2003.
2. Daniel Jurafsky and James H Martin, “Speech and Language Processing — An Introduction to Natural
Language Processing, Computational Linguistics, and Speech Recognition”, Pearson Education, 2002.
3. Frederick Jelinek, “Statistical Methods of Speech Recognition”, MIT Press, 1997.

REFERENCES

1. Steven W. Smith, “The Scientist and Engineer*s Guide to Digital Signal Processing”, California Technical
Publishing, 1997.
2. Thomas F Quatieri, “Discrete-Time Speech Signal Processing — Principles and Practice” , Pearson Education,
2004.
3. Claudio Becchetti and LucioPrinaRicotti, “Speech Recognition”, John Wiley and Sons, 1999.

4. Ben Gold and Nelson Morgan, “Speech and Audio Signal Processing, Processing and Perception of Speech and
Music”, Wiley- India Edition, 2006.

OUTCOMES

B.TECH-IT Page 136



Vel Tech Multi Tech Dr. Rangarajan Dr. Sakunthala engineering college, Avadi, Chennai.

SEMESTER \Y L|T|P|C
COURSE
CODE/TITLE 191EC541/ ROBOTICSAND AUTOMATION 3/0]0

e To understand the basic concepts associated with the design, functioning,
applications and social aspects of robots

e To study about the electrical drive systems and sensors used in robotics for various
applications

e To learn about analyzing robot kinematics, dynamics through different

QLESGUISS methodologies and study various design aspects of robot arm manipulator andend-
effector
e To learn about various motion planning techniques and the associated control
architecture
e Tounderstand theimplications of Al and other trending concepts of robotics
UNIT-I FOUNDATION FOR BEGINNERS 9

Introduction -- brief history, definition, anatomy, types, classification, specification and need based applications;
role and need of robots for the immediate problems of the society, future of mankind and automation-ethical
issues; industrial scenario local and global, case studies on maobile robot research platform and industrial serial
arm manipulator

UNIT-II BUILDING BLOCKSOF A ROBOT 9

Types of eectric motors - DC, Servo, Stepper; specification, drives for motors - speed & direction control and

circuitry, Selection criterion for actuators, direct drives, non-traditional actuators; Sensors for localization,

navigation, obstacle avoidance and path planning in known and unknown environments — optical, inertial,

thermal, chemical, biosensor, other common sensors,

Case study on choice of sensors and actuators for maze solving robot and self-driving cars
UNIT-111 KINEMATICS, DYNAMICS AND DESIGN OF ROBOTS & END-

EFFECTORS

Raobot kinematics - Geometric approach for 2R, 3R manipulators, homogenous transformation using D-H
representation, kinematics of WMR, Lagrangian formulation for 2R robot dynamics; Mechanical design aspects
of a 2R manipulator, WMR; End-effector - common types and design case study.

UNIT-IV NAVIGATION, PATH PLANNING AND CONTROL ARCHITECTURE 9

Mapping & Navigation — SLAM, Path planning for serial manipulators; types of control architectures - Cartesian
control, Force control and hybrid paosition/force control, Behavior based control, application of Neural network,
fuzzy logic, optimization algorithms for navigation problems, programming methodol ogies of a robot.

UNIT-V Al AND OTHER RESEARCH TRENDSIN ROBOTICS 9

Application of Machine learning - Al, Expert systems; Tde-robotics and Virtual Reality, Micro & Nano rabots,
Unmanned vehicles, Cognitive robatics, Evolutionary robotics, Humanoids

¢ Explain the concepts of industrial robots in terms of classification, specifications
and coordinate systems, along with the need and application of robots & automation

¢ Examinedifferent sensors and actuators for applications like maze solving and
salf-driving cars.

e Designa?2Rrobot & an end-effector and solve the kinematics and dynamics of
motion for robots.

e Explain navigation and path planning techniques along with the control
architectures adopted for robot motion planning.

e Describe the impact and progress in Al and other research trends in the field of
robaotics.

OUTCOMES
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TEXT BOOKS

1.Saeed. B. Niku, Introduction to Robotics, Analysis, system, Applications, Pearson educations,2002
2.Roland Siegwart, 1llah Reza Nourbakhsh, Introduction to Autonomous Mobile Robots, MIT
Press, 2011

REFERENCES
1. Richard David Klafter, Thomas A. Chmielewski, Michagl Negin, Robatic engineering: an integrated approach,
Prentice Hall, 1989
2. Craig, J. J., Introduction to Robotics: M echanics and Control, 2nd Edition, Addison-Wesley, 1989.
3. K.S. Fu, R.C. Gonzalez and C.S.G. Lee, Robotics: Control, Sensing, Vision and Intelligence, McGraw-Hill,
1987.
4. Wedey E Snyder R, Industrial Robots, Computer Interfacing and Control, Prentice Hall International Edition,
1988.
5. Robin Murphy, Introduction to Al Robotics, MIT Press, 2000
6. Ronald C. Arkin, Behavior-based Robotics, MIT Press, 1998
7. N. P. Padnhy, Artificial Intelligence and Intelligent Systems, Oxford University Press, 2005
8. Stefano Nolfi, Dario Floreano, Evolutionary Robotics — The Biology, Intelligence and Technology of Self—
Organizing Machines (Intelligent Robotics and Autonomous Agents series), MIT Press, 2004.
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SEMESTER Vv LI T|P|C
COURSE
CODE/ 191EC548/SATELLITE COMMUNICATION 3/0]0] 3
TITLE
e Understand the basics of satellite orbits
e Understand the satellite segment and earth segment
Objectives e Analyzethe various methods of satellite access
e Understand the applications of satdlites
e Understand the basics of satellite Networks
UNIT-I SATELLITE ORBITS 9

Kepler”s Laws, Newton's law, orbital parameters, orbital perturbations, station keeping, geo stationary and non
Geo-stationary orbits — Look Angle Determination- Limits of visibility — eclipse-Sub satellite point —Sun transit
outage-L aunching Procedures - launch vehicles and propulsion.

UNIT-II SPACE SEGMENT 9

Spacecraft Technology- Structure, Primary power, Attitude and Orbit control, Thermal control and Propulsion,
communication Payload and supporting subsystems, Telemetry, Tracking and command-Transponders-The
Antenna Subsystem.

Unit-I1l | SATELLITE LINK DESIGN 9

Basic link analysis, Interference analysis, Rain induced attenuation and interference, lonospheric characteristics,
Link Design with and without frequency reuse.

UNIT IV SATELLITE ACCESSAND CODING METHODS 9

Modulation and Multiplexing: Voice, Data, Video, Analog — digital transmission system, Digital video
Broadcast, multiple access. FDMA, TDMA, CDMA, DAMA Assignment M ethods, compression — encryption,
Coding Schemes.

UNIT-V SATELLITE APPLICATIONS 9

INTELSAT Series, INSAT, VSAT, Mobile satellite services: GSM, GPS, INMARSAT, LEO, MEO, Satdlite
Navigational System. GPS Position Location Principles, Differential GPS,
Direct Broadcast satellites (DBS/DTH).

Upon completion of the course, students should ableto:
e Anayzethesatellite orbits

Analyze the earth segment and space segment

Analyzethe satellite Link design

Understand the basics of satdllite Networks

Design various satellite applications

OUTCOMES

TEXT BOOKS

1. Dennis Roddy,-Satellite Communicationl, 4thEdition,McGrawHill International,2006.

2. Timothy,Pratt,Charles, W.Bostain,JeremyE. Allnutt,"SatelliteCommunicationl,2"™ Edition,
WileyPublications,2002
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REFERENCES

1. Wilbur L.Pritchard, Hendri G. Suyderhoud, Robert A. Nelson, -Satellite Communication Systems

Engineering, Prentice Hall/Pearson, 2007.
2. N.Agarwal, Design of Geo synchronous Space Craft”,PrenticeHall,1986.
3. Bruce R. Elbert, -The Satdlite Communication Applications, Hand Book, Artech House Bostan London,

1997.

4. TriT.Ha,-Digital Satellite Communication,|Indedition,1990.

5. Emanud Fthenakis, -Manual of Satellite Communications, McGrawHillIBook Co.,1984.

6. Robert G. Winch, -Telecommunication Trans Mission Systems, McGraw-Hill Book Co., 1983.
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SEMESTER \Y L|T|P|C
COURSE 191EC5410/ TELECOMMUNICATION NETWORK

CODE/ 3,010 3
TITLE MANAGEMENT

e Tounderstand the concept of network management standards.

e Todesign the common management information service d ement model.
Objectives e To understand the various concept of information modelling.

e Toanalyzethe concept of SNMPv1 and SNMPv2 protocol.

e Toanalyzethe concept of examples of network management.

UNIT-I FOUNDATIONS 9

Network management standards-network management model- organization model— information model
abstract syntax notation 1 (ASN.1) — encoding structure- macros-functional model. Network management
application functional requirements: Configuration management— fault management—performance
management-Error corrdation technology— security management—accounting management— common
management-report management— polity based management-—service level management—management service-
community definitions— capturing the requirements— simple and formal approaches-semi formal and formal
notations.

UNIT-II COMMON MANAGEMENT INFORMATION SERVICE ELEMENT 9

CMISE model—service definitions-errors-scooping and filtering features— synchronization-functional units-
association services- common management information protocol specification.

UNIT-ITI INFORMATION MODELING FOR TMN 9

Rationale for information modeling—management information model—object oriented modeling paradigm-—
structure of management information-managed object class definition-management information base.

UNIT IV SIMPLE NETWORK MANAGEMENT PROTOCOL 9

SNMPv1: managed networks-SNMP models- organization model—information model-SNM Pv2
communication model—functional model-major changes in SNM Pv2—-structure of management information,
MIB-SNMPv2 protocol— compatibility with SNM Pv1- SNM Pv3- architecture-applications-M 1B security,
remote monitoring-SMI and MIB—- RMQN1 and RMONZ2.

UNIT-V NETWORK MANAGEMENT EXAMPLES 9

ATM integrated local management interface-ATM MIB-M1- M2-M3- M4 interfaces-ATM digital
exchange interface management—digital subscriber loop and asymmetric DSL technologies-ADSL
configuration management—performance management Network management tools: Network statistics
management—network management system-management platform case studies: OPENVIEW-ALMAP.

Upon completion of the course, students should ableto:
e Design and analyze of fault management.
Analyze the common management information protocol specifications.
Design and analyze of management information model.
Design the simple network management protocol.
Design the various types of network management tools.

OUTCOMES
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TEXT BOOKS

1. Mani Subramanian, “Network Management: Principles and Practice” Pearson Education, Second edition,
2010

2. Lakshmi G Raman, “Fundamentals of Telecommunications Network Management” ,\Wiley, 1999
REFERENCES

1. Henry Haojin Wang, “Telecommunication Network Management”, Mc- Graw Hill ,1999
2. Salah Aidarous & Thomas Plevyak, “Telecommunication Network Management: Technologies and
Implementations” , Wiley,1997
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YEAR Il SEMESTER Vv L C
COURSE CODE/ 191EE541/ BASICSOF ELECTRIC POWER 3 3
COURSETITLE GENERATION
COURSE OBJECTIVES
e Toprovidethe knowledge about the electrical power generation
e To know about various conventional energy sources
e Tofind out the cost of Electrical Energy
SYLLABUS
UNIT-I INTRODUCTION 9
Electric power generation scenario in INDIA from Conventional and non conventional sources of energy.
Advantages and disadvantages with conventional and non-conventional energy sources.
UNIT-II STEAM POWER STATION 9

Schematic arrangement, selection of site, Environmental aspects for s ecting thesites and locations of thermal
power stations, advantages and disadvantages

UNIT-ITI

HYDRO POWER STATION

disadvantages

Schematic arrangement, choice of site selection of hydro power, Environmental aspects advantages and

UNIT-IV

NUCLEAR POWER STATION

and disadvantages

Schematic arrangement, choice of site selection of Nuclear power station, Environmental aspects advantages

UNIT-V

TARIFF

Electrical energy calculation in units, Cost of electrical energy, load factor and demand factor, tariff method-
flat rate, block rate, two parts.

COURSE OUTCOMES

On completion of the course, students will be able to

COo1

Describe sources of energy and types of power plants.

CO2

Enumeratethefactors effecting choiceof thermal ,hydal and nuclear power generation.
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co3 Illustrate the advantages and disadvantages of thermal ,hydel and nuclear power generation.

CO4 |llustrate the advantages and disadvantages of nuclear power generation.

CO5 [Estimatethecost of el ectrical energy consumed.

TEXTBOOKS

1. M.L.Soni,P.V Gupta,U.S Bhatnagar and A.Chakraborti ““A text book on Power System Engineering”
Dhanpat Rai & Co.Pvt.Ltd.1999.

2. V.K Mehtaand Rohit Mehta “Principles of Power Systems” S.Chand & company LTD, New Delhi2004.

REFERENCES

1. S.N.Singh “Electrical Power Generation, Transmission and Distribution”,PHI, 2003.
2. GD Rai ”Non Conventional Energy Sources “Khanna Publishers, 4th edition 2000.
3. Dr. S.L. Uppal,” Electrical Power”, Khanna Publishers
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YEAR Il SEMESTER Vi L T P C
COURSE CODE/ . . I
COURSE TITLE 191EE543/ Electrical Machines and Applications 3 0 0 3

COURSE OBJECTIVES

e Toknow various types of eectrical machines
e Tolearn about various types of characteristics of electric machines

e Tofind out suitable electric machines for specific applications

SYLLABUS

UNIT-I DC MOTORS 9

Construction & operating principle, types of DC motors, PMDC motors, back-EMF and its importance, torque
production, characteristics, various losses & performance estimation, speedcontrol, applications

UNIT-II TRANSFORMERS 9

Construction & operating principle-single phase and three phase, types of transformer, turn- ratio, equivalent
circuit, various losses & performance estimation, parallel operation, applications

UNIT-ITI INDUCTION MOTORS 9

Construction & operating principle of three phase machines, types of induction motors, torqueproduction, torque-
dlip characteristic, equivalent circuit representation, various losses & performance estimation, speed control, single
phase ac motors, universal motors and applications

UNIT-1V PERMANENT MAGNET BRUSHLESSDC (PMBLDC) MOTORS

Construction and operating principle, torque and EMF equations, torque/speed characterigtic: performance and
efficiency,controllers for PMBLDC motors, applications

UNIT-V STEPPER AND SERVO MOTORS 9

Basics of stepper motor, construction, working and characteristics of variable reluctance (VR) stepper motors,
micro stepping control of stepper motor, construction and working of multistack VR stepper motor, construction
and working of permanent magnet (PM) stepper motor, construction and working of hybrid stepper motor,
servo motor types, construction and operation of servo motors, servo motor controllers, applications
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COURSE OUTCOMES

On completion of the course, studentswill be able to

Co1

IAnalyze constructional aspects and operational aspects of eectric machines

COo2

Evaluate performance parameters of e ectric machines

COo3

/Adopt suitable control methods for operating electric machines

CoO4

Sel ect appropriate el ectric machines based on constructional & operational characteristics

CO5

Understand the construction and working of Stepper Motor and Servo Motors

TEXTBOOKS

wnNpE

A. E. Fitzerald, CharlesKingdey and Stephen D Umans, “Electric Machinery”, TMH Publication,2017
B.L.Thergja, A.K. Theragja, “A Textbook of Electrical Technology”- Volume-ll, S. Chand & Co,2015
P. S. Bhimbra, Electrical Machinery, Dhanpatrai Publishers, 2016.

REFERENCES

rpOODNE

Miller T. J. E., “Brushless Permanent Magnet and Reluctance Motor Drives”, Clarendon Press, 1985.

V. V. Athani, “Stepper Motors: Fundamentals, Applications and Design”, New Age International Pvt. Ltd, 1997.
P. C. Sen, “Principles of Electric Machines and Power Electronics”, John Wiley and Sons,2013

Y. Dote and S. Kinoshita, Brushless Servomotors-Fundamentals and Applications, Clarendon Press,Oxford, 1990.
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YEAR 11 SEMESTER VI L T P C

COURSE CODE/

COURSE TITLE 191EE546/ Introduction to Smart Grid 3 0 0 3

COURSE OBJECTIVES

¢ Togaininsightsabout the importance of lean manufacturing and six Sigma practices

SYLLABUS

INTRODUCTION TO CONVENTIONAL AND FUTURISTIC ELECTRICAL POWER
SYSTEMS :

UNIT-I

Basics of electrica systems, laws of physics, applicability of KVL and KCL, formation of grid and concept of infinite bus,
control of active and reactive power, control of voltage and frequency, generators and loads and their requirements,
Infrastructure of conventiona eectrical networks, Main characteristics of conventional electrical networks, generation —
transmission and distribution — Indian scenario, EHVAC and HVDC systems etc.

COMPARISON BETWEEN SMART GRID AND CONVENTIONAL ELECTRICAL

UNIT-II NETWORKS

Evolution of ElectricGrid, motives behind devel oping the Smart Grid Network, Definitions, Characteristics and Benefits of the
Smart Grid, Functions of Smart Grid Components, Key challenges for Smart Grid, Present development and International
practicesin Smart Grid

UNIT-ITI SMART GRID SYSTEM S 9

Renewable Energy Resources, Sustainable Energy Options for the Smart Grid, Issues Associated with Sustainable Energy
Technology, Electric Vehicles and Plug-in Hybrids, Impact of PHEV on the Grid, Environmental Implications — Climate
Change, Implications of Climate Change. Storage Technologies, Benefits of Energy Storage Systems (ESS), prediction
requirements in power systems and role of smart grids, analytics and data processing requirements, relevant case studies

UNIT-1V SMART GRID MEASUREMENTS AND COMMUNICATION TECHNOL OGIES 9

Smart Meters — Key Components of Smart Metering, Smart Appliances, Advanced Metering Infrastructure (AMI), GIS
and Google Mapping Tools, Communications Infrastructure and Protocols for Smart Metering, 10T and smart grids, Wireless
Sensor Networks, Smart Grid Communication Technologies — Wirdess and Wired, Cyber Attacks and Power System
Security, Smart Grid Cyber Security, Protection in power systems and recent devel opments

UNIT-V MACHINE LEARNING AND BIG DATA IN SMART GRIDS 9

Concepts such as MINLP Approach for Network Reconfiguration and Dispatch in Distribution Systems, Multi-Objective
Optimization Methods for Solving the Economic Emission Dispatch Problem, State Estimation Paradigm Based on
Artificial Dynamic Models, Cloud Computing for Smart Grid, Data Storage, Data Access and Data Analysis, The State-of-
the-Art Processing Techniques of Big Data etc

B.T