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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs):

I. To prepare students for successful careers in Civil Engineering field that meets the

needs of Indian and multinational companies.

Il. To develop the confidence and ability among students to synthesize data and

technical concepts and thereby apply it in real world problems.

lII. To develop students to use modern techniques, skill and mathematical engineering

tools for solving problems in Civil Engineering,

IV. To provide students with a sound foundation in mathematical, scientific and
engineering fundamentals necessary to formulate, solve and analyse engineering

problems and to prepare them for graduate studies.

V. To promote students to work collaboratively on multi-disciplinary projects and make

them engage in life-long learning process throughout their professional life.

PROGRAMME OUTCOMES (POs):
On successful completion of the programme,

1. Graduates will demonstrate knowledge of mathematics, science and engineering.

2. Graduates will demonstrate an ability to identify, formulate and solve engineering

problems.

3. Graduate will demonstrate an ability to design and conduct experiments, analyze and

interpret data.

4. Graduates will demonstrate an ability to design a system, component or process as

per needs and specifications.

5. Graduates will demonstrate an ability to visualize and work on laboratory and

multidisciplinary tasks.

6. Graduate will demonstrate skills to use modern engineering tools, software and

equipment to analyze problems.




7. Graduates will demonstrate knowledge of professional and ethical responsibily,,..

8. Graduate will be able to communicate effectively in both verbal and written form.

9. Graduate will show the understanding of impact of engineering solutions on the

society and also will be aware of contemporary issues.

10. Graduate will develop confidence for self education and ability for life-long learning.

PROGRAMME SPECIFIC OUTCOMES (PSOs):

PSO1: Graduates will possess an ability to analyze, design, estimate, cost evaluation,
management and execution of all kinds of Civil Engineering projects.

PS02: Graduates will have an ability to create and rehabilitate a civil engineering works
in multi disciplinary task.

PSO3: Graduates will have a technical solidarity, idea knowledge and wide spread
exposure in Civil Engineering.

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) &
PROGRAMME OUTCOMES (POs) MAPPING

PO’s

PEO’s

PO1 PO2 | PO3 | PO4 | PO5 PO6 | PO7 | PO8 | PO9 | PO10
| v v v v
1l v v 1
11 v v
v v v
v v v v v
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Interpersonal Skills / Listening and

Speaking

SEM 4

Numerical Methods
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Practices

Strength of Materials Il
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Soil Mechanics

Strength of Materials Laboratory

}\\\\\ <

<

ASAVANENEN KN

Hydraulic Engineering Laboratory
Advanced Reading and Writing
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Highway Engineering v v v v

Professional Elective II

Highway Engineering Laboratory

Irrigation and Environmental
Engineering Drawing
. Professional Communication
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Estimation, Costing and Valuation
Engineering
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Industrial Training (4 weeks During VI
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COMPETENCY - PERFORMANCE INDICATOR TABLE

i science, en
PO 1: Engineering knowledge: Apply the knowledge of matll'nema:li:eermg rHls
fundamentals, and an engineering specialisation for the solution of complex eng

gineering

Competency

Indicators

1.1 Demonstrate competence in
mathematical modelling

1.1.1 Apply mathematical techniques such as calculus,
linear algebra, and statistics to solve problems

1.1.2 Apply advanced mathematical techniques to model
and solve mechanical engineering problems

1.2 Demonstrate competence in basic
sciences

1.2.1 Apply laws of natural science to an engineering

problem

1.3 Demonstrate competence in
engineering fundamentals

1.3.1 Apply fundamental engineering concepts to solve
engineering problems

1.4 Demonstrate competence in
specialized engineering knowledge to the

program

1.4.1 Apply CIVIL engineering concepts to solve

engineering problems.

PO 2: Problem analysis: Identify, formulate, research literature, and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and

engineering sciences.

Competency Indicators |
2.1 Demonstrate an ability to identify and 2.1.1 Articulate problem statements and identify |
formulate complex engineering problem objectives
2.1.2 Identify engineering systems, variables, and

parameters to solve the problems
2.1.3 Identify the mathematical, engineering and other
relevant knowledge that applies to a given problem

2.2Demonstrate an ability to formulate a
solution plan and methodology for an
engineering problem

2.2.1 Reframe complex problems into interconnected sub-
problems

2.2.2 ldentify, assemble and evaluate information and |
resources. '
2.2.3 Identify existing processes/solution methods for
solving the problem, including justified |
approximations and assumptions
2.2.4 Compare and contrast alternative solution processes |
to select the best process. |

forming

2.3 Demonstrate an ability to formulate
and interpret a model

B S

2.3.1 Combine scientific principles and engineering |
concepts to formulate model/s (mathematical or
otherwise) of a system or process that is appropriate in
terms of applicability and required accuracy.

2.3.2 ldentify assumptions (mathematical and physical)
necessary to allow modeling of a system at the level of ‘
accuracy required. ‘

2.6.1_ 7




2.4 Demonstrate an ability to execute a |

. a
solution process and analyze results

2.4.1 Apply engineering mathematics and computations
to solve mathematical models

2.4.2 Produce and validate results through skilful use of
contemporary engineering tools and models

2.4.3 Identify sources of error in the solution process, and
limitations of the solution. '
2.4.4 Extract desired understanding and conclusions
consistent with objectives and limitations of the analysis

PO 3: Co-nduct 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.

Competency

Indicators

3.1 Demonstrate an ability to conduct
investigations  of  technical  issues
consistent with their level of knowledge
and understanding

3.1.1 Define a problem, its scope and importance for
purposes of investigation

3.1.2 Examine the relevant methods,
techniques of experiment design, system calibration, data
acquisition, analysis and presentation

tools and

and/or

3.1.3 Apply appropriate instrumentation
software tools to make measurements of physical

quantities
3.1.4 Establish a relationship between measured data

and underlying physical principles.

3.2Demonstrate an ability to design 3.2.1 Design and develop an experimental approach,
experiments to  solve open-ended specify appropriate equipment and procedures
problems 3.2.2 Understand the importance of the statistical design

of experiments and choose an appropriate experimental

design plan based on the study objectives

3.3 Demonstrate an ability to analyze data
and reach a valid conclusion

3.3.1 Use appropriate procedures, tools and techniques
to conduct experiments and collect data

3.3.2 Analyze data for trends and correlations, stating
possible errors and limitations

3.3.3 Represent data (in tabular and/or graphical forms)
so as to facilitate analysis and explanation of the data,
and drawing of conclusions )

3.3.4 Synthesize information and knowledge about the |

problem from the raw data to reach appropriate

conclusions

|

PO 4: Design/Development of Solutions: Design soluti
nts or processes that meet the specified needs with appropriate consideration for public

wironmental considerations.

system compone
health and safety, and cultural, societal, and er

7Competency

4.1 Demonstrate an ability to define a
open-ended  problem in

complex/
engineering terms

ons for complex engineering problems and design

Indicators

71?Tl(ecogmn that need analysis is key to good problem'

definition
4.1.2 Elicit and document, engineering requirements from
stakeholders
4.1.3 Synthesize engineering requirements from a review
of the state-of-the-art

4.1.4 Extract engineering requirements from re

levan J



i

i

engineering Codes and Standards such as ASME. Ay
BIS, ISO and ASHRAE. ’ . .
4.1.5 Explore and synthesize engineenng requirements
cénsidenng health, safety risks, environmental, cultural
and societal 1ssues A

416 Determine  design ob;@va.
requirements and arrive at specifications

functional

t
4.2 Demonstrate an ability to generate a g
diverse set of alternative design solutions

421 Apply formal idea generation tools to develop
multiple engineering design solutions » ‘ ¥
4.2.2 Build models/prototypes to develop a diverse set of
design solutions ‘
4.2.3 Identify suitable criteria for the evaluation of
alternate design solutions

4.3 Demonstrate an ability to select an
optimal design scheme for further
development

engineering design to defined end state

4.4 Demonstrate an abilif)7 to advance an |

4.3.1 Apply formal decision-making tools to select optimal
engineering design solutions for further development

4.3.2 Consult with domain experts and stakeholders to
select candidate engineering design solution for further
development -

4.4.1 Refine a conceptual design into a detailed design
within the existing constraints (of the resources)

4.4.2 Generate information through appropriate tests to ;

improve or revise the design

PO 5: Multidiscip!inary tasks: Ability to vi

. q

sualize and work on Inbofaﬁrﬂmd multidisciplinary tasks. |

Competency

Indicators o

5.1 Demonstrate an ability to take up any
challenging practical problems and find
solution by formulating proper
methodology.

5.1.1 Skills in facing and solving the field problems.
5.1.2 Concepts of developments and implementation of new
techniques

5.2 Demonstrate an ability to test on
materials and components of structural
elements experimentally and practical
knowledge on handling basic instruments

5.2.1 Testing of different materials under the action of
various forces and determination of their characteristics
experimentally.

5.2.2 Practical knowledge on handling instruments and
have adequate knowledge to carryout the laboratory work

PO 6: Modern tool usage: Create, select,

understanding of the limitations.

and apply appropriate techniques, resources, and modern

engineering and IT tools including prediction and modelling to complex engineering activities with an |

techniques and resources

as

Competency Indicators
6.1 Demonstrate an ability to identify/ | 6.1.1 Identify modern engineering tools such
create  modern  engineering  tools, computer-aided  drafting, modeling and

analysis;
techniques and resources for engineering activities

6.1.2 Create/adapt/modify/extend tools and techniques
to solve engineering problems i

6.2 Demonstrate an ability to select and
apply discipline-specific tools, techniques
and resources

6.2.1 Identify the strengths and limitations of tools for (1) i
acquiring information, (ii) modeling and simulating, (iii) 3
monitoring system performance, and (iv) creating
engineering designs. ‘

2.6.1.9




6.2.2 Demonstrate proficiency in using discipline-specific

6.3 Demonstrate an ability to evaluate the
suitability and limitations of tools used to
solve an engineering problem

tools E
6.3.1 Discuss limitations and validate tools, techniquesl
and resources

6.3.2 Verify the credibility of results from tool use with
reference to the accuracy and limitations, and the
assumptions inherent in their use.

PO 7: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms

of the engineering practice.

Competency

Indicators

7.1 Demonstrate an ability to recognize
ethical dilemmas

7.1.1 Identify situations of unethical professional conduct
and propose ethical alternatives

7.2 Demonstrate an ability to apply the
Code of Ethics

fessional code of

7.2.1 Identify tenets of the ASME pro

ethics i
7.2.2 Examine and apply moral & ethical principles to

known case studies

PO 8: Communication: Communicate effectively on complex engineeri
community and with the society at large, such as being able to compre
and design documentation, make effective presentations, and give and receive clear instructions.

ng activities with the engineering
hend and write effective reports

Competency

Indicators

8.1 Demonstrate an ability to comprehend
technical literature and document project
work

8.1.1 Read, understand and interpret tech
technical information

8.1.2 Produce clear, well-constructed, and well-supported
written engineering documents

8.1.3 Create flow in a document or presentation - a logical
progression of ideas so that the main point is clear

nical and non-

8.2 Demonstrate competence in listening,
speaking, and presentation

8.2.1 Listen to and comprehend information, instructions,

and viewpoints of others
8.2.2 Deliver effective oral presentations to technical and
non-technical audiences

8.3 Demonstrate the ability to integrate
different modes of communication

83.1 Create engineering-standard figures, reports and
drawings to complement writing and presentations

8.3.2 Use a variety of media effectively to convey a
message in a document or a presentation 3

PO 9: 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.

Competency

Indicators

9.1 Demonstrate an ability to describe
engineering roles in a broader context, e.g.
pertaining to the environment, health,
safety, legal and public welfare

9.1.1 ldentify and describe various engineering roles;
particularly as pertains to protection of the public and
public interest at the global, regional and local level

9.2 Demonstrate an understanding of
professional  engineering
legislation and standards

regulations,

9.2.1 Interpret legislation, regulations, codes, and
standards relevant to your discipline and explain its

contribution to the protection of the public

2.6.1_10




PO 10: Life-long learning: Recognise the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Competency

Indicators

10.1 Demonstrate an ability to identify gaps
in knowledge and a strategy to close these

gaps

changing trends in engineering knowledge
and practice

| 10.2 Demonstrate an ability to identify

10.1.1 Describe the rationale for the requirement for .

continuing professional development

10.1.2 Identify deficiencies or gaps in knowledge and

demonstrate an ability to source information to close this gap

engineering that required practitioners to seek education in
order to stay current

10.2.2 Recognize the need and be able to clearly explain why
it is vitally important to keep current regarding new
developments in your field

10.3 Demonstrate an ability to identify and
access sources for new information

"10.2.1 Identify historic points of technological advance in |

10.3.1 Source and comprehend technical literature and other |

credible sources of information
10.3.2 Analyze sourced technical and popular information for
feasibility, viability, sustainability, etc.

G
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ANNA UNIVERSITY, CHENNAI
AFFILIATED INSTITUTIONS
B.E. COMPUTER SCIENCE AND ENGINEERING
REGULATIONS - 2017
CHOICE BASED CREDIT SYSTEM

PROGRAM EDUCATIONAL OBJECTIVES (PEOs):

1.

To enable graduates to pursue higher education and research, or have a successful career
in industries associated with Computer Science and Engineering, or as entrepreneurs. To
ensure that graduates will have the ability and attitude to adapt to emerging technological
changes.

PROGRAM OUTCOMES POs:
Engineering Graduates will be able to:

1.

10.

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals and an engineering specialization 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.

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.

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.

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

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.

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 development.

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 in diverse teams, and in multidisciplinary settings.

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.
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11. 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.

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

PROGRAM SPECIFIC OBJECTIVES (PSOs)

To analyze, design and develop computing solutions by applying foundational concepts of
Computer Science and Engineering.

To apply software engineering principles and practices for developing quality software for scientific
and business applications.

To adapt to emerging Information and Communication Technologies (ICT) to innovate ideas and
solutions to existing/novel problems.

Mapping of POs/PSOs to PEOs

Contribution 1: Reasonable 2:Significant 3:Strong
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PEOs

POs

Graduates will
pursue higher
education and
research, or have a
successful career in
industries associated
with Computer
Science and
Engineering, or as
entrepreneurs.

2. Graduates will
have the ability
and attitude to
adapt to
emerging
technological
changes.

. Engineering knowledge: Apply the knowledge
of  mathematics, science, engineering
fundamentals, and an engineering
specialization 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.

. 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.

. 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.

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

. 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.
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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
development.

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 in
diverse teams, and in multidisciplinary settings.

10.

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

11.

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.

12.

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

PSOs

1.

Analyze, design and develop computing solutions by applying foundational concepts of

computer science and engineering.

2.

Apply software engineering principles and practices for developing quality software for

scientific and business applications.

Adapt to emerging information and communication technologies (ICT) to innovate ideas

and solutions to existing/novel problems.
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MAPPING OF COURSE OUTCOMES WITH PROGRAMME OUTCOMES
A broad relation between the Course Outcomes and Programme Outcomes is given in the
following table

Course Title Programme Outcome (PO)

112 |34 |5|6 7] 8 ]9 ]10]|1 12

Communicative VoY A v
English

Engineering NN J
Mathematics - |

Engineering Physics |V [V [V
Engineering N
Chemistry

Problem Solving
and Python N A A

Programming

Engineering YRR J NN N
Graphics

SEMESTER |

Problem Solving J
and Python J NN J J J J

Programming
Laboratory

Physics and R N N
Chemistry

Laboratory

Technical English NN v

Engineering NEREE J
Mathematics I

Physics for NEEREE
Information
Science

Basic Electrical, N
Electronics and
Measurement
Engineering

Environmental N N
Science and NN NN
Engineering

SEMESTER I

ProgramminginC | v | v | V N [N A N
Engineering NEREE N N N
Practices NN A
Laboratory

C Programming J vy vl N
Laboratory

2.6.1_25




PROGRAMME OUTCOME (PO)

YEAR I

SEMESTER Il

COURSE
TITLE

213|456 |78

10

11

12

Discrete
Mathematics

Digital
Principles and
Design

Data Structures

Object Oriented
Programming

Communication
Engineering

Data Structures
Laboratory

R N -

< | 2| <2 2] =<
< | 2| <2 2] <

Object Oriented
Programming
Laboratory

Digital Systems
Laboratory

Interpersonal
Skills/Listening
&Speaking

SEMESTER IV

Probability and
Queueing
Theory

Computer
Architecture

Database
Management
Systems

Design and
Analysis of
Algorithms

Operating
Systems

Software
Engineering

Database
Management
Systems
Laboratory

Operating
Systems
Laboratory

Advanced
Reading and
Writing
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YEAR I

SEMESTER V

Algebra and
Number Theory

Computer
Networks

Microprocessors
and
Microcontrollers

Theory of
Computation

Object Oriented
Analysis and
Design

Open Elective |

Microprocessors
and
Microcontrollers
Laboratory

Object Oriented
Analysis and
Design
Laboratory

Networks
Laboratory

SEMESTER VI

Internet
Programming

Artificial
Intelligence

Mobile
Computing

Compiler Design

Distributed
Systems

< | <2 | 2| <

< | <2 | 2| <

< | <2 | 2| <

Professional
Elective |

Internet
Programming
Laboratory

Mobile
Application
Development
Laboratory

Mini Project

Professional
Communication

YEAR IV

SEMESTER VI

Principles of
Management

Cryptography
and Network
Security

Cloud Computing

Open Elective I

2.6.1_27




Professional
Elective Il

Professional
Elective Il

Cloud Computing
Laboratory

Security
Laboratory

SEMESTER

VI

Professional
Elective IV

Professional
Elective V

Project Work
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PROFESSIONAL ELECTIVES

SEM

COURSE TITLE

PROGRAMME OUTCOME (PO)

1 | 2 415|167

10

11

12

VI

Data Warehousing and Data
Mining

Software Testing

Embedded Systems

Agile Methodologies

Graph Theory and Applications-

Intellectual Property Rights

Digital Signal Processing

Vi

Big Data Analytics

Machine Learning Techniques

Computer Graphics and
Multimedia

Software Project Management

Internet of Things

Service Oriented Architecture

Total Quality Management

Multi-core Architectures
and Programming

Human Computer Interaction

C# and .Net Programming

Wireless Adhoc and Sensor
Networks

Advanced Topics on Databases

Foundation Skills in Integrated
Product Development

Human Rights

Disaster Management

VI

Digital Image Processing

Social Network Analysis

Information Security

Software Defined Networks

Cyber Forensics

Soft Computing

Ll (2]2]2] 2 |2] 2 |2]<2] 2 |[L(2|2]12] 2 |2]2L]<L] Ll l2l2] <2
L2222l 2]2] 2 |2] 2 |2]2] 2 |[L(2|2]|2] 2 |2]=2]<2] Ll l2l2] <2
Ll (2]22]2] 2 |2] 2 |2]2] 2 |[L(2|2]|2] 2 |2]=2]<2] Ll l2] 2 W

Professional Ethics in
Engineering

Information Retrieval Techniques

Green Computing

GPU Architecture and
Programming

Natural Language Processing

Parallel Algorithms

Speech Processing

Fundamentals of Nanoscience

Ll 2|2l 2 [(2]2]
Ll 2|2l 2 [(2]2]
Ll 2|2 2 [(2]12]

2.6.1_29




-0 CERT
COLLEGE OF ENGINEERING

(NAAC Accredied Institution)
(Approved by AICTE Naw Dalhi, Affiliutad ta

-, .

180 WO \
1
l

Anma Oneyersity, Cheninat]

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

REGULATIONS 2017
PO - COMPETENCY-PERFORMANCE INDICATORS »

PO 1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialisation for the solution of complex engineering problems.

Competency Indicators SR

1.1 Demonstrate competence in mathematical | 1.1.1 Apply the knowledge of discrete structures, linear
modelling algebra, statistics and numerical techniques to solve

problems

1.1.2 Apply the concepts of probability, statistics and
queuing theory in modeling of computer-based system,
data and network protocols.

1.2 Demonstrate competence in basic sciences

problem

1.3 Demonstrate competence in engineering
fundamentals

1.3.1 Apply engineering fundamentals

1.4 Demonstrate competence in specialized
engineering knowledge to the program

1.4.1 Apply theory and principles of computurf science
and engineering to solve an engineering problem

PO 2: Problem analysis: Identify, formulate, research literature, and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and

engineering sciences.

Competency

Indicators

2.1 Demonstrate an ability to identify and
formulate complex engineering problem

2.1.1 Evaluate problem statements and identifies
objectives

2.1.2 Identify processes/modules/algorithms of a

computer-based system and parameters to solve a
problem

2.1.3 Identify mathematical algorithmic knowledge that
applies to a given problem

2.2 Demonstrate an ability to formulate a
solution plan and methodology for an
engineering problem

2.2.1 Reframe the computer-based system into
interconnected subsystems

2.2.2 Identify functionalities and computing resources.
2.2.3 Identify existing solution/methods to solve the
problem, including forming justified approximations
and assumptions

2.24 Compare and contrast
solution/methods to select the best methods

2.25 Compare and contrast alternative solution
processes to select the best process.

alternative

2.3 Demonstrate an ability to formulate and
interpret a model

2.3.1 Able to apply computer engineering principles to
formulate modules of a system with required
applicability and performance.

2.3.2 ldentify design constraints for

required
performance criteria.

2.4 Demonstrate an ability to execute a solution
process and analyze results

2.4.1 Applies engineering mathematics to implement
the solution.

2.4.2 Analyze and
contemporary tools.

2.4.3 ldentify the limitations of the solution and
sources/causes.

interpret the results using

2.44 Arrive at conclusions with respect to the
objectives.
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3: Design/Development of Solutions: Design solutions for comr;-l”é)—c*cngiI1Ei-3}7lm‘:'|‘3}al)lﬁn15 -'Jﬂ_d design
system components or processes that meet the specified needs with appropriate consideration for public

health and safety, and cultural, societal, and environmental considerations.

Competency

Indicators

3.1 Demonstrate an ability to define a

complex/ open-ended problem in engineering
terms

311 Able to define a precise problem statement with

objectives and scope.

3.1.2 Able to identify and
requirements from stake- holders.
313 Able to review state-of-the-art literature to
synthesize system requirements.

3.1.4 Able to choose appropriate quality attributes as
defined by 1SO/1EC/IEEE standard.

3.1.5 Explore and synthesize system requirements from
larger social and professional concerns.

316 Able to develop software
specifications (SRS).

document  system

requirement

3.2 Demonstrate an ability to generate a
diverse set of alternative design solutions

3.2.1 Able to explore design alternatives.

3.2.2 Able to produce a variety of potential design
solutions suited to meet functional requirements.

3.2.3 Identify suitable non-functional requirements for
evaluation of alternate design solutions.

3.3 Demonstrate an ability to select optimal
design scheme for further development

3.3.1 Able to perform systematic evaluation of the
degree to which several design concepts meet the
criteria.

3.3.2 Consult with domain experts and stakeholders to
select candidate engineering design solution for further
development

3.4 Demonstrate an ability to advance an
engineering design to defined end state

3.4.1 Able to refine architecture design into a detailed
design within the existing constraints.
3.4.2 Able to implement and integrate the modules.

3.4.3 Able to verify the functionalities and validate the
design.

PO 4: 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.

Competency

Indicators

41 Demonstrate an ability to conduct
investigations of technical issues consistent
with their level of knowledge and
understanding

4.1.1 Define a problem for purposes of investigation, its
scope and importance

4.1.2 Able to choose appropriate procedure/algorithm,
dataset and test cases.

4.1.3 Able to choose appropriate hardware/software
tools to conduct the experiment.

42 Demonstrate an ability to design
experiments to solve open-ended problems

4.2.1 Design and
procedures/methodologies
objectives

develop appropriate
based on the study

4.3 Demonstrate an ability to analyze data and
reach a valid conclusion

4.3.1 Use appropriate procedures, tools and techniques
to collect and analyze data

4.3.2 Critically analyze data for trends and correlations,
stating possible errors and limitations

43.3 Represent data (in tabular and/or graphical
forms) so as to facilitate analysis and explanation of the
data, and drawing of conclusions

4.3.4 Synthesize information and knowledge about the

problem from the raw data to reach appropriate
conclusions
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ques, resources, and modern engineering

5: Modern tool usage: Create, select, and apply appropriate techni
tivities with an understanding of

and IT tools including prediction and modelling to complex engineering ac
the limitations.

Competency Indicators
51 Demonstrate an ability to identify/create | 5.3.1 Identify modern engineering tools, techniques and
modern engineering tools, techniques and resources for engineering activities
resources 532 Create/adapt/modify/extend tools and techniques
to solve engineering problems

5.2 Demonstrate an ability to select and apply | 5.2.1 Identify the strengths and limitations of tools for

discipline-specific  tools, techniques and | (i) acquiring information, (ii) modeling and simulating,
resources (iii) monitoring system performance, and (iv) creating

engineering designs.
52.2 Demonstrate proficiency in using discipline-
specific tools

53 Demonstrate an ability to evaluate the | 5.3.1 Discuss limitations and validate tools, techniques

suitability and limitations of tools used to solve and resources
an engineering problem 5.3.2 Verify the credibility of results from tool use with
reference to the accuracy and limitations, and the

assumptions inherent in their use.

PO 6: 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.

Competency Indicators

6.1.1 Identify and describe various engineering roles;
particularly as pertains to protection of the public and
public interest at the global, regional and local level

6.1 Demonstrate an ability to describe
engineering roles in a broader context, e.g.
pertaining to the environment, health, safety,
legal and public welfare

understanding of | 6.2.1 Interpret legislation, regulations, codes, and
standards relevant to your discipline and explain its

contribution to the protection of the public

6.2 Demonstrate an
professional engineering regulations, legislation
and standards

mpact of the professional engineering solutions in

PO 7: Environment and sustainability: Understand the i
he knowledge of, and the need for sustainable

societal and environmental contexts, and demonstrate t

development.
Competency Indicators

7.1.1 Identify risks/impacts in the life-cycle of an
engineering product or activity
712 Understand the relationship between the
technical,  socio-economic  and environmental
dimensions of sustainability

71 Demonstrate an understanding of the
impact of engineering and industrial practices
on social, environmental and in economic

contexts

7.2.1 Describe management techniques for sustainable
development
7.2.2 Apply principles of preventive engineering and
sustainable development to an engineering activity or
product relevant to the discipline

72 Demonstrate an ability to apply principles of
sustainable design and development

PO 8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of

the engineering practice.

Competency Indicators
8.1 Demonstrate an ability to recognize ethical | 8.1.1 Identify situations of unethical professional
dilemmas conduct and propose ethical alternatives
8.2 Demonstrate an ability to apply the Code of 8.2.1 Identify tenets of the ASME professional code of
Ethics ethics

8.2.2 Examine and apply moral & ethical principles to
known case studies

PO 9: Individual and team work: Function effectively as an individual, and as a member or leader in div¢

teams, and in multidisciplinary settings.
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Competency

- !ndlcators

I

9.1 Demonstrate an ability to form a team and
define a role for each member

and learning |
on ateam !

9.1.1 Recognize a variety of wnrkm
preferences; appreciate the value of div arqt;
9,1.2 Implement the norms of practice (e.g. rules, roles,
charters, agendas, etc) of effective team work, to
accomplish a goal.

9.2 Demonstrate effective individual and team
operations-- communication, problem-solving,
conflict resolution and leadership skills

9.2.1 Demonstrate effe ctive “communication, pro blem-
solving, conflict resolution and leadership skills

9.2.2 Treat other team members respectfully
9.2.3 Listen to other members
9.2.4 Maintain composure in difficult situations

9.3 Demonstrate success in a team-

based project

931 Present results as a team, with smaooth |
integration of contributions from all individual efforts

{
——C LR R b
{
!

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

Competency

Indicators

10.1 Demonstrate an ability to

comprehend technical literature and document
project work

10.1.1 Read, understand and mwrprcl technical and
non-technical information

10.1.2 Produce clear, well-constructed, and
supported written engineering documents
10.1.3 Create flow in a document or presentation - a
logical progression of ideas so that the main point Is
clear

well-

10.2 Demonstrate competence in listening

speaking, and presentation

10.2.1 Listen to and comprehend information,
instructions, and viewpoints of others
10.2.2 Deliver effective oral presentations to technical

and non-technical audiences

10.3 Demonstrate the ability to integrate
different modes of communication

10.3.1 Create engineering-standard figures, reports
and drawings to complement writing and
presentations

10.6.2 Use a variety of media effectively to convey a
message in a document or a presentation

PO 11: Project management and finance: Demonstrate knowledge and understanding of the engineering
management principles and apply these to one’s work, as a member and leader in a team, to manage projects

in multidisciplinary environments.

Competency

Indicators

11.1 Demonstrate an ability to evaluate
economic and financial performance of
engineering activity

11.1.1 Describe various economic and financial
costs/benefits of an engineering activity

11.1.2 Analyze different forms of financial statements
to evaluate the financial status of an engineering
project

11.2 Demonstrate an ability to compare and
contrast the costs/benefits of  alternate
proposals for an engineering activity

11.2.1 Analyze and select the most appropriate
proposal based on economic and financial
considerations.

11.3 Demonstrate an ability to plan/manage an
engineering activity within time and budget
constraints

11.3.1 Identify the tasks required to complete an
engineering activity, and the resources required to
complete the tasks.

11.3.2 Use project management tools to schedule an

engineering project, so it is completed on time and on
budget.
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PO 12: Life-long learning: Recognise the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Competency Indicators
12.1 Demonstrate an ability to identify gaps in 12.1.1 Describe the rationale for the requirement for
knowledge and a strategy to close these gaps continuing professional development

12.1.2 Identify deficiencies or gaps in knowledge and
demonstrate an ability to source information to close

this gap
12.2 Demonstrate an ability to identify changing 12.2.1 Identify historic points of technological advance
trends in engineering knowledge and practice in engineering that required practitioners to seek

education in order to stay current

12.2.2 Recognize the need and be able to clearly
explain why it is vitally important to keep current
regarding new developments in your field

12.3 Demonstrate an ability to identify and 12.3.1 Source and comprehend technical literature and
access sources for new information other credible sources of information

12.3.2 Analyze sourced technical and popular
information for feasibility

I Aoz 20 - 'J"-mlu\wb
HOD/CSE u |

PAC INTERNAL MEMBER PRINCIPAL
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

PROGRAM ARTICULATION MATRIX

REGULATION 2017
co Programme Outcome (PO)
Year | ¢ bject Name Ly 2 3141516 ([7][8[9]10]11[12]Pso][Pso]Prso
/ Sem 1 2 3
Co1 | - - - - - -l -1-11] 2 - 3 - - 3
I(-Ilcfr?xlrl?l}r\-icative £o2 - . - - . . - - | 2 2 . 2 - - 2
English €03 - = - N - - - -1 2 1 - - - - -
Co4 | - - - - - - -1-1113 - 1 - - 2
CO1 | 2 2 1 - - - -l -] - - - - 2 2 B
Co2 | 1 1 1 - - - - -] - - R - 1 1 N
MA8151 - Co3 | 2 1 2 | - - -0-0-1-1- - - 2 2 -
Engineering Co4 | 2 2 1 - - - - - - - - - 1 2 -
Mathematics - | Ccos 2 1 2 _ _ _ _ _ _ _ _ _ 1 2 N
Co6 | 1 2 1 - - - -] -] - . - : 1 2 -
Co7 | 2 2 1 - - - - -] - - - 1 2 -
Co1 | 1 1 1 - . oo IR I R - - 1 . -
PH8151 - CO2 1 1 1 N N - - - - - - - 1 - -
Engir_leering Co3 | 1 1 1 - - =l - - - - - - 1 - -
Physics o411 1 - -J-1-1-1-1T-1T-T-T11-7T-
CO5 | 1 1 1 - - - -] - - - - - 1 : -
CY8151 -
Engineering Co1 | 2 1 2 - - - i = - - 1 1
/1 Chemistry
/ corjrj21]-|-T-1-1-1-[-1-1-T2Tz27T71
GE8151 - Coz | 1 Ly - -0 -1-]-1-T-T-71T: 2 2 -
gr;)b_lem& Co3 |1 | 2 |1 |- |-]|-|-T-T-1T-T-7T- 1| 1| 1
0 ving
Python Co4 | 1 2 2 - - -l - -] - - = - 2 2 1
Programming | CO5 | 1 2 2 - - =] -] - - - - 2 2 1
Co6 | 1 2 1 - - -l - - - - - - 1 1 -
COo1 | 2 2 3 - 2 - -13]12]3 - 2 1 - p
GE8152 - Co2| 113 |2 |-12|-[-T212137T-: 2 | - - 3
Engineering CO3 | 2 1 3 - 2 - - 11]13]2 - 3 - - =
Graphics Co41 313131 -12|-]|-12]2[3 -3 1T —
Co5 1| 3 2 2 - 1 - -12]12] 3 - 2 - - 2
Co1 | 3 2 1 - 2 - - 131311 - 1 2 2 2
GE8161 - PSPP ggg g g g S - 121211 ) -]1] 2|2 1
LAB bl l-le2lr T2 1
ol 21211 -11 -1 a-T17 1] 1|
CO5 | 1 1 1 - 1 . -l1|1] 1 _ 1] 2 1 1
BS8161 - COo1 | 2 1 - - - - B e
physics & R —’T— ".—-~ —— \_‘\";; - _
Chemistry Lab o2 | 2 1 ) N - B - - . - -
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Cco Programme Qutcome (PO)]
Year/ | subject Name 1123456 7] 89 [10]11[12[PSO][PSO|PsSO
Sem 1 2 3
cor| - | - |- -]-|-|-]z2|1]2]-|3]-1-11
HS8251 - coz2 | - - . -] -] - 112 121-12 - - 2
Technical _ . - 1
English o3| - ) ) . . i} 2 z |1 1
Co4 | - - - - -l - - 2 1 31 -11 - - 1
co1 | 1 1 1 - - - - - - - : - 1 - -
MA8251 - co2| 1|2 |1 |- 1|-|-|-1-1-'1-1-/1-11 - -
Engineering - S| - - . - - - 1 - -
Mathematics - £0s 2 2 1
1l Co4 | 2 2 1 - - - - - - - - = 1 - -
Co5 | 2 2 1 - - - - - - - - - 1 R -
Co1 | 1 1 1 - - |- - - - - - - 1 - -
PH8252 - co2| 1 11 -[-1-1T-1T-1-T-T-17T-T72171-T71-
Physics for _ _ _ i - . .
Information e 2 2 1 - _ - _ 1
Science Co4 | 2 2 1 - - - - - -l - - 1 - -
CO5 | 2 2 1 - - | - - - - - - - 1 - .
BE8255-Basic | CO1 | 3 3 3 - - - - - - - - 3 2 2
g}ecgica_'. qle2| 38 |33 |- 1-1-]-]-1-]-]-]-[3/]2]?2
ectronics an
Measurement co3 3 3 3 N - B N . - - 3 % 2
11 Engineering Co4 | 3 3 3 - - - - - - - 3 2 2
co1 . - - | - - - - _
GEB291 - 2 2 2 1 1 2 1
Environmentatl | CO2 | - 2 - - - |- 1 - - - - - 1 1 -
Science & Co3 | - 2 - -l -1-11 - - -0 - - 1 1 .
Engineerin
nemeerme Jeoa | - - -1 -T2 -1 -1-T7-1-Tz111-
col| 1 2 1 - - | - - - 1 1 - - 1 2 1
CS8251 - coz| 12| -[-[-[T-T1v 11 -7T-T2712T7z2
Programming | CO3 | 1 2 1 - - | - - 1 1 - - 2 2 2
inC Co4 | 2 2 1 - -] - - - - 1 - - 1 2 2
CO5 | 1 2 1 : -] - . - - 1 - - 2 2 2
Co1 | 3 3 2 3 122 - 2 2 2 | - - 3 2 1
co2 | 3 3 2 2 [ 212 - 2 1 11 -1]12 3 2 1
GE8261 - Co3 | 3 3 2 2 |22 - 1 1 11 -12 3 2 1
Engineering Co4 | 3 3 2 2 1211 - 2 2 1] -2 3 2 1
Practices Co5 | 3 3 2 2 1(1 1 1 1 - 2 3 2 1
Laboratory Co6 | 3 3 2 2 |11} - 1 2 |11 -12 3 2 1
Co7 | 3 3 2 2 | 1]2 - 2 1 1] -12 3 2 1
co8 | 3 3 2 2 | 212 - 2 3 1] -12 3 2 1
€S8261-C co1| 2 |2 |1 - - - 1 1|1 1 2 1
Programming | CO2 | 1 2 2 - - | - - 1 1 1 1 2 2 1
Laboratory COo3 1 2 2 - - - 1 1 1 2 2 2
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co Programme Qutcome (PO)
Year/ | subject Name 1] 213 ] 4]5]6]| 78] 9 [10[11]12]PSO[PSO|PSO
Sem 1 2 3
COo1 | 1 2 - - | - - - 1 - -] - 2 - 1
MA8351- coz| 1 | 1 S I N N N U (2 I
Discrete COo3 | 2 1 - - - - - - 1 - - - 1 - -
Mathematics CO4 | 2 2 1 - - - - - - - - - 1 1 -
cos| v [+ [ -|-[|-|-]-1-"1-]-1-]-/1/]-1-
cor|3 |3 |2 ] -{-}-}-}-p-]-}-1-12/"-°-}]"
C58351' Dlgltal Coz 3 3 3 = - - - - - - - - 3 - -
Principles and o3 2 2 3 N N i _ N _ _ _ R 2 - -
System Design Co4 1 2 1 N N ; B _ _ _ R R 1 - 3
col1 | 1 2 1 - - | - - - - - - - 2 2 1
Cs8391-Data [cop T 2 [ 3 1 1 1 - | -1-1-1-1-1-1-1-1212]2
Structures 3|2 131 11-1-1-1- _ - - - 2 2 1
CO1 | 1 [-3 1 - - | - - - - - - - 3 1 1
CS8392-Object [CO2 | 1 | 3 | 2 | - [ -| -] - |- |- |-}-]-]2]2]/]]1
Oriented c3| 1 (3|2 |- |-|-]-]1-1|-1-"1-f{-12}]2]1
Programming | C0o4 | 1 3 2 - - - - - - - - - 2 2 1
CO5 | 1 3 2 - - | - - - - - - | - 2 2 1
Co1 | 3 2 2 - - | - - - - -l -] - 2 2 3
i/ g(():ri:lizlsl;lication £02 3 2 3 = - . - - . . - - 3 2 3
Engineering Co3 | 3 3 3 - - | - - - - - -] - 3 2 3
Co4 | 3 3 3 - - | - - - - -1 -1 - 3 2 3
co1| 3 3 1 - - | - - - - -l - - 3 1 1
cs8381-Data [CO2 | 3 | 3 | 1 | - [ -[-|-|-]-1]-]-1-137]2T1n1
StructuresLab | CO3 | 3 3 1 - - | - - - - -l -] - 3 3 1
CoO4 | 3 3 1 - - | - - - - -l - - 3 - -
Co1 | 3 2 2 - - | - - 3 2 [ 2] -12 3 1 1
80P Teoa [3 [ 3 3 [ - [-|-[-12 12 2]-T213 121
CO3 | 3 2 2 - - | - - 2 2 | 2] - |2 3 3 2
CO1 | 2 2 1 - - | - - - - - - | - 2 - -
cs8382-Digital [CO2 | 1 | 2 [ 1 | - [ - -1 - - -1 -1 21 - 1-
Systems Lab CO3 | 1 2 1 - - | - - - - = - - 2 - -
Co4 | 1 - 1 - -1 2] - - - - - . 1 - 2
HS8381- o1 | - il I N N 11| -]27- -
Interpersonal coz2 | - - - - - | - - 2 3 2 - - N 2
skills/ Ii_stening CO3 - - - = - - 2 1 N 1 i N 2
& speaking CO4 R R - i N R N 1 1 2 - 1 - - 1
COo1| 2 1 1 = - | - - - - 1 - | - 1 - -
robability -
Queueing Co3| 2 ! 1 R I i I - - 1] - |1 1 ] -
Theory Co4| 2 1 1 - i : - . 2| - 12 1 1 -
11/1v o512 L) -0-1-1-T-1T-T2[-J211 1=
CO1 | 1 2 2 - - | - s . s - - - 2 - -
CS8491 - Co2 | 1 2 1 - - | - . . - - . 2
Computer Co3 | 1 2 2 - - |- - - - - - :
Architecture C04 1 2 2 - - - - = . - 2 - -
cos| 1 [ 2 2] - [ |- -T-T1T-T-1T-1 g —
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co Programme Outcome (PO)
Year /| gubject Name 1]2]3 5167 ] 8] 9 [10]11] 12 [PSO |[PSO [ PSO
Sem 1 2 3
co1|2]1]1 o i N I S S A N O O A
MA8551- co2|2|1]1 o R et N S A N A S A M
Algebra and co3l 21212 . R R - 2 - - - 1 . 2
Number N 1 _ _ - 1 1 2
Theory co4| 2|12 - - -
cos| 2 | 2|1 - - - - 1 - - . 1 1 2
co1|2|1]- uil I I N N A AN i N A
co2|z2|2]- pi I At e A M N N N2 AR M
CS8591- C03 1 1 - - - - = - - - - 2 - -
Computer _ B _ -
Networks Co4| 2 |3 |1 - } - 2 1 1
Co5|( 2 (3|1 - - - - . . - - 2 1 1
Co6| 1|21 ol I A I N (i N A
co1 - - - - - - - - 2 2 -
EC8691- - 212
Microprocessor | €02 | 2 | 2 | 2 - | - - - - - - ) 2 2 -
an.d CO3| 21212 - - - - - - - - 2 2 -
Microcontroller cot | 2| 212 - _ i _ j R - - 2 2 1
Co1 1|22 - - - - - - - - 2 1 1
coz|1|12]|1 - - - - - - - - 2 1 1
CS8501-Theory S e
of Computation o3| 1]1]1 . N 2 1 1
co4| 121 -l -2
COS | 1|11 - - - - - - - - 2 1 1
7y co1|1[3]3 1] - -|-|-1-]-1-11]27]-
€S8592-Object [ CO2 | 1 | 3 | 3 1) -1 -1 -1-1-1-1- 3 3 -
Oriented CO3 |1 |22 - - - - - - - 2 2 -
Analysis and
Design CO4 (1|33 1| - - - - - - 3 3 -
CO5|1|3]|1 1| - - - - - - - 2 2 -
OMF551-Product
Design and co1| 1 2|2 - - 1 - 2 - 1 - 2 _ 1
Development
CO1 | 21212 - - - - 3 - - s 3 - 3
C02Z | 2|22 - - - - 3 - - - 2 - 2
EC8681-
MPMC Lab 031222 -l -3 3 -2 2|2 |2
CO4 | 2|22 - - - - 3 3 - 2 2 2 2
051 2]2]2 - -l -l2]l2]272
C0O1| 3|22 3| - - - - - - - 1 3 -
€S8582 - oz 2111 2| -1 -1 -1-1-1-1T-1T371T2 -
00AD Lab CO3 | 3|2 1|2 3 B . - - _ N N 2 2 )
CO4 | 3 |22 1| - - = - - . . 1 1 N
COo1 3 - 3 = = - - - 2 - - 3 - _
C02 | 3| 2| - - 3 - - - - . - - 3
€S8581 -
Networks Lab co3|3(2]- } } 3 - = . - 2 - = 3
CO4| 3 (2|2 . - % 1 - - - - - 3
COS5 | 3 - - -2 - - 3 N
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Year /

co

Programme OQutcome (PO)

Subject Name 1 12| 3 5 6 |7 89|10 | 11| 12 |PSO | PSO | PSO
Sem 1 2 3
co1l| 2 [ 1| 2 - - | - - - - - - 2 i -
CS8651 - coz| 3 2|2 B ] ; T
Internet co3| 2 (1|1 - -l -] - - - - -
Programming co4 | 2 1 1 _ . _ _ . - - _ 2 2
cos | 2 | 2| 2 - - |- - - - - - 2 2
coi1| 1 | 2|1 - - | - - - - - - 2 1
- -l -] - - - - - 2 1
CS8691 - coz| 1 |11
Artificial co3| 1 2 1 - - - - - - - - 2 1
Intelligence co4 | 1 2 | 2 _ N i i i _ _ _ 2 1
cos| 1 | 2] 2 - -l -] - - - - - 2 1
co1| 2 | 1] 1 - - - . ) - - - 1 - _
co2 | 2 |1(1 - - - - - - - - 1 ) -
CS8601- Mobile | CO3 | 2 1(1 - - - - - - - - 1 - -
Computing CoO4| 2 |11 - - | - - - - - - 1 - -
COS | 2 |1 |1 - - -] - - - - - 1 - -
CO6 | 3 | 2] 2 - - - - - = - - 1 - -
Co1 | 1 |21 - - |l-[ 11111 - 1 2 1 1
C02 | 1 |2] 2 - - |l-11]11]1 - 1 2 2 1
Design Co4| 1 2|2 -l - l-l1{1]1]-|1] 2 1 1
CO5|( 1 (2] 2 - - |- 1]11]1 - 1 2 1 1
CO6 | 1 | 2] 2 - - |- 1(11]1 - y 2 2 1
/v co1| 1 | 2| 2 - - - H I R R I R
CS8603- 2| 1 |21 -l -l - - - -T2 - )
Distributed CO3 | 1 (2] 2 - - - -] - - . 2 - -
Systen co4| 1 | 2] 2 A I I A S N T A
COS | 1 | 2] 2 - - - -] - - . . 2 - _
CoO1| 1 |1]1 1 -1l - -11] 2 - - 1 - -
C02 | 1 |11 1 - -1 -11] 2 - _ 1 _ 2
Testing co4 | 1 111 1 - - - 1] 3 - - 1 - _
co5 | 1 [ 1] 1 2 | - | - | - N T - T
Co6 | 1 |1{1 1 - | - - 111 2 _ N 1 -
CO1 | 3 | 2] 2 - - - - - N N 2 > -
Intoraet 02| 3 | 2] 2 o
Programming co3 | 3 2| 2 ) - - - - - - - 2 2 ]
Lab Co4 | 3 2 2 - - - . i N N N 7 3 -
CO5 | 3 | 2| 2 - - | - - : - 5 : 2 2 _
1€Co1 | 1 |2 2 2 - - . - - - 3 1 1 -
roteaior e [0z [ 1M1 | 2 | - |- -1 T -1 -T1 711
Development €o3 | 1 2| 2 2 ' - . = . - - 1 1 | -]
Lab Co4 | 1 2 | 2 1 - - - : . n 1 1 _
CO5 | 1 | 2| 2 2 1 1 -11}|21]1 - 1 1 1 1
CS8681- Mini | CO1
Project 2 3] 2 1 2 12111212 1 1 2 ? 5
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Co Programme Outcome (PO)
Subject Name 1 2 |3 4|56 |7(8|9]|10|11 |12 |PSO |PSO |PSO
1 2 3
co1l | - - - - -1 21 -1-1-12 - 2 - - 1
;‘58f581_- T R O N N 1 |-{--12]-]1] -] - 1
rofessiona
Communication cos3 - - - - B 3 B B i 1 ) 2 - 3 2
co4 | - - - - -2 1-1-1-12 - 1 - - 1
MG8591 -
Principles of Col1| 2 2 | 1] - - - S - 2 - - 1 1
Management
Co1]| 3 2 | 1] - - - -l -] - - - = 3 2 -
gf;’;&zg;aphy coz| 3 | 2 [1[-[-]-71- -l-1-1-1213]/] -
and Network co3 3 A 1 1 - - - - = B - B 2 3 -
Security Co4 | 3 3 12| - - o = iz || = s : - 2 3 -
Co5| 3 3 | 2] - - - - -] - ) - - 2 2 -
Co1| 2 2 {3 - -1 -1-1-1- - - - 3 - 1
coz2 | 1 2 | 3] - - = - -1 - - - - 3 . 1
cs8791-Cloud | CO3 | 1 | 2 |3 | - | - | - | -|-|-|-|-]-1132 - 1
Computing co4 | - - 3| - - - S R - - - 2 - 1
Cos5 | 1 2 |3 - - - - - - - - - 2 - 1
co6 | - 1 (2] - - - - -] - - - - 3 - -
OME752 - CO1 - - 1 - - 2 - - - - - - 1 - -
SupplyChain - 1co2| - [ 2 |-| - |-|2|-|1|-]-11]-11 - -
- Management CO3 } 1 2 N i 2 > A > - > - > > >
. Col| 2 2 | 2] - -1 3 |-1211]1 1 2 1 - -
e co2| 1 [ 3 2] -|-|2 ] -[1]2]z2]2]2]1]7]- :
Project Co3 | 2 3 12| - -2 -[-111]1 1 1 1 - -
Management Co4 | 1 3 | 1] - - - -]11]11]1 1 1 - - =
CO5 | 1 3 2] - - - -l -12] 2 2 1 - . B
S\f,BOfB-Adh cor| 2 | 2 1| - |-[-[-1-1-1-1-1-12 - 8
ireless Adhoc
& Sensor coz| 2 20 I S I I I I i - - - 2 - 1
Network CO3| 1 2 |1] - - - i : = - - 1 =
col1 ] 1 1 |1 -12] - - -] - 2 1 2 2 2
€02 1 2 2 - 3 - - - - 2 1 2 2 2
ot KO S
Co4 | 1 2 |11 -13] - -1 21112 1 2 2 2
Co5 ([ 1 1 (1] - 13 - - 12112 1 2 2 2
Co1 | 2 2 |2 -12] - -|11]1]1 - 2 2 3 -
coz | 2 2 |2 - 1] - -1211]1 - 1 2 3 B
Iszglffiy},ab co3| 2|2 |2f-}1}-}-]2}1}1}]-11]2]3 §
Co4 | 2 2 | 2] - [2] - -l1112]1 - 1 2 3 :
Co5 | 2 1 |1 - ]2 - -1 211 2 - 2 2 3 -
GE8076 -
Professional _ _
Ethics In col | - - - 3 1313(3]1 = 1 - 2
Engineering
IV / Vil cot| 1 {2 t|-{-|-[-1-1-1T-1-T7T-Tz21z2711
csgo78-Green |€O2 | 1 | 1 |1 - f - - - -1 -]-]2]2] -
Computing Cc0o3 1 2 1 - - _ _ _ _ _ ) B 1 1 1
C04 1 2 2 = L4 - - - - - - - 2 2 1
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co Programme OQutcome (PO)
Subject Name 1 2 3 4 |5 |6| 7 8 9 (10|11 |12 | PSO | PSO | PSO
1 2 3
CS8811 - Co1
IV / VIl Project Work 2 3 2 3|12 2 1 2 |2 (11]1 2 2 2

iy 5 e e
HOD / GSE 25 | J )24 PRINCIPAL
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ANAAC Aceredited Tustitution

|<|s Py vuvm-.m-_'-_-'q
IKINGS (&) &=

Recognized under 2(N & 12(B) of uac
Rpproved by AICTE, Naw Delhi
Affiliatod to Anna Univorsity, Chennal

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

ANNA UNIVERSITY, CHENNAI
AFFILIATED INSTITUTIONS
B.E. ELECTRONICS AND COMMUNICATION ENGINEERING

REGULATIONS -2017

PEO1: To enable graduates to pursue research, or have a successful career in academia or
industries associated with Electronics and Communication Engineering, or as entrepreneurs.

PEO2: To provide students with strong foundational concepts and also advanced techniques and
tools in order to enable them to build solutions or systems of varying complexity.

PEO3: To prepare students to critically analyze existing literature in an area of specialization and

ethically develop innovative and research oriented methodologies to solve the problems
identified.

PROGRAMME OUTCOMES:

Engineering Graduates will be able to:

PO:1.Engineering knowledge:

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

PO:2.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.

PO:3. 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.

PO:4.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.

PO:5.Modern tool usage:

Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools
including prediction and modeling to complex engineering activities with an understanding of the
limitations.
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P0:6.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.

PO:7.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 development.

PO:8.Ethics:

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

P0:9.Individual and team work:

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

P0:10.Communication:

Communicate effectively on complex engineering activities with the engineering community and

with society at large, such as, being able to comprehend and write effective reports and design
documentation, make effective presentations, and give

and receive clear instructions.

P0O:11.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.

P0:12.Life-long learning:

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

RAM SPECIFIC OBJECTIV

PS0:1. To analyze, design and develop solutions by applying foundational concepts of
electronics and communication engineering.

PS0:2. To apply design principles and best practices for developing quality Products for
scientific and business applications.

PS0:3. To adapt to emerging information and communication technologies (ICT) to
innovate ideas and solutions to existing/novel problems.

Contribution
1: Reasonable  2: Significant  3: Strong
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PROGRAMME
EDUCATIONAL
OBJECTIVES

PROGRAMME OUTCOMES

E

F

G

H

1 3 3 2 3

2

1

1

2

2 3 3 3 3

3

: ;

1

1

3 3 3 | 3% 3

3

2

2

3

MAPPING OF PROGRAM SPECIFIC OBJECTIVES WITH PROGRAMME OUTCOMES

A broad relation between the Program Specific Objectives and the Outcomes is given in the following

table.

PROGRAM
SPECIFIC

PROGRAMME OUTCOMES

OBJECTIVES | A B C D

E

F

G

H

1 3 3 2 3

2 3 3 3 3

3 3 3 3 3

MAPPING OF TCO ITH PR E MES:

A broad relation between the Course Outcomes and Programme Outcomes is given in the following

table.

COURSE OUTCOMES

PROGRAMME OUTCOMES

Sem

Course Name

e

f

g

h

1

Communicative English

N

N

4

N

Engineering Mathematics-I

Engineering Physics

Engineering Chemistry

Problem Solving and Python
Programming

2L |2 |2 |2

2|2 (2 (2

<L |2 (2|2

Engineering Graphics

Problem Solving and Python
Programming Laboratory

<

<

Physics and Chemistry Laboratory

2 < | < 2|2 (2 (<2

2

Technical English

Engineering Mathematics-II

Physics for Electronics Engineering

Basic Electrical and Instrumentation
Engineering

Circuit Analysis

Electronic Devices

< | <

Circuits and Devices Laboratory

2|2 |2 |2 2|2 |2

2|2 |2 |2 2|2 |2

L |2 |2 (2] <l |2 |2

Engineering Practices Laboratory

2|2 |2 |2 |2 |2

2|2 (<2 |2 2

<l |2 |2 2|2 |2 |2 < < |2 LALZ_Z_A..,:.

L |24 (L |2 2|2 |2 |2 2 2| <2 2|2 || <]
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Sem

Course Name

o

(4]

=

oo

11l

Linear Algebra and Partial Differential
Equations

Fundamentals of Data Structures In C

Electronic Circuits- 1

Signals and Systems

Digital Electronics

Control Systems Engineering

Fundamentals of Data Structures in C
Laboratory

2| 2lele|elelel < g

Analog and Digital Circuits Laboratory

<_ 2|2 |2 |2 f<L| < < o=

< |2 |2 | 2| <] < <

2| 2lelefefefel <2 o

<_ 2|2 |2 |22 <] <

Interpersonal Skills/Listening &Speaking

2| < 2|2 |2 |22 | <

< | 2 2|2 |2 |22 ) 2 <

< | 2 P2 - N P P B <

v

Probability and Random Processes

Electronic Circuits II

Communication Theory

Electromagnetic Fields

Linear Integrated Circuits

|2 | 2| 2L | <]

|2 |22 | <2

Environmental Science and Engineering

Circuits Design and Simulation Laboratory

<

<

Linear Integrated Circuits Laboratory

2| 2|2 ||| 2| L)L

2| 2|22l 2|2

<

P - - - N PN [

<

2| 2|2 |2 |2 |2 |2

2| 2|2 |2 (22| 2|2

2| 2|22 2|2 |22

Digital Communication

Discrete-Time Signal Processing

2| <

Computer Architecture and Organization

Communication Networks

2| 2| 2| <

2| 4| 4| <

< | 2| 2|2

2| 2| 2 <

2| 2| &<

L | 2| 2] <2

2| L | 2|2

Medical Electronics -PE-1

Renewable Energy Source -0E-1

Digital Signal Processing Laboratory

Communication Systems Laboratory

Networks Laboratory

2| 2| <

2| 2| <

2| 2| <]

2l | 2| <

2| 2| <

2| 2| <

2| 2| <

2| 2| <

A

Microprocessors and Microcontrollers

VLSI Design

2| 4| <

<L | L <

L2 (<]

L | 2 | <2

L | 2|2

Wireless Communication

Principles of Management

P - N P

Transmission Lines and RF Systems

L2 | 2] |2

2|2 |22 |2

Multimedia Compression and
Communication -PE-2

Microprocessors and Microcontrollers
Laboratory

VLSI Design Laboratory

Technical Seminar

2| <

2| 2

< <

< | <]

Professional Communication

L | 2| & <

2| <

2| <2< <
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Sem

Course Name

VIl

Antennas & microwave Engineering

Optical communication

Embedded and real time Systems

Ad-hoc and wireless sensor networks

< L 2|y

Z_i_LAc.

< L L)

AAALQ

S RN IR [

4_44_4:.

P N N N

Advanced Wireless communication -PE-3

Transducer Engineering - OE-2

Embedded Laboratory

<

<

<

<

<

<

<_

Advanced Communication Laboratory

VIII

Electro Magnetic Interference and
Compatibility -PE-4

Satellite Communication -PE-5

Project Work
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PROGRAM OUTCOMES- COMPETENCIES -PERFORMANCE INDICATORS.

PO1: Engineering Knowledge: apply knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engineering problems.

Competency Performance Indicators
1.1 | Demonstrate competence in 111 Apply mathematical techniques such as linear
mathematical modeling algebra, differential calculus, differential
\ equations and integral calculus to solve
problems
1.1.2 | Apply concepts of Complex Variable,
probability, linear algebra, vector integration
and transformation techniques to model and
solve electronics engineering problems.
1.2 | Demonstrate competence in basic 1.2.1 | Apply laws of natural science to an
sciences engineering problem
1.3 | Demonstrate competence in 131 Apply engineering fundamentals
engineering fundamentals
1.4 | Demonstrate competence in 141 Apply electronics engineering concepts to
'specialized engineering knowledge solve engineering problems
to the program

PO2: 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.

Competency Performance Indicators
2.1 | Demonstrate an ability to identify | 2.1.1 | Articulate problem statements and identify
and formulate complex objectives.
engineering problem 2.1.2 Identify engineering systems, variables, and
parameters to solve a problem
2.1.3 Identify the mathematical, engineering and
other relevant knowledge that applies to a
given problem
2.2 | Demonstrate an ability to 221 Reframe complex problems into
formulate a solution plan and interconnected sub-problems.
methodology for an engineering 2.2.2 | Identify, assemble and evaluate information
problem and resources
2.2.3 Identify existing solution/ methodjs for solving
the problem, including forming justified
approximations and assumptions
224 Compare and contrast alternative
solution/methods to select the best methods.
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2.3 | Demonstrate an ability to formulate
and interpret a model

231

Combine scientific principles and engineering
concepts to formulate model/s (mathematical or
otherwise) of a system or process that is
appropriate in terms of applicability and
required accuracy.

23.2

Identify assumptions (mathematical and
physical) necessary to allow modeling of a
system at the level of accuracy required.

2.4 | Demonstrate an ability to execute a
solution process and analyze
results

241

Apply engineering mathematics to implement
solution

242

Analyze and interpret the results using
contemporary tools.

243

Identify the limitations of the solution and
sources/causes of error.

2.4.4

Arrive at conclusions with respect to the
objectives.

PO3: Design & Development of Solutions: design sol

utions 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.

Competency Performance Indicators
3.1 | Demonstrate an ability to define a 3.1.1 Recognize that need analysis is key to good
complex{ open-ended problem in problem definition
e 3.1.2 Able to identify and document system
requirements from stakeholders.

3.1.3 Ability to review state of the art literature to
synthesize requirements.

3.1.4 Extract engineering requirements from
relevant engineering codes and standards
defined by ISO/IEC/IEEE.

3.1.5 Explore and synthesize engineering
requirements considering health, safety, risks,
environment, cultural and societal issues

3.1.6 Determine design, objectives, functional
requirements and arrive at specifications

3.2 | Demonstrate an ability to 3.2.1 Ability to explore design alternatives.
generate a diverse set of 3.2.2 | Build models/prototypes to develop diverse
alternative design solutions set of design solutions _

323 Identify suitable criteria for evaluation of
alternate design solutions

3.3 | Demonstrate an ability to select 3.3.1 Ability to perform systematic evaluation of the
optimal design scheme for further degree to which several design concepts meet
development the criteria.

332 Consult with domain experts and stakeholders

to select candidate engineering design
solution for further development
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3.4 | Demonstrate an ability to advance 341

an engineering design to defined
end state

Refine a conceptual design into a detailed
design within the existing constraints (of the
resources)

3.4.2

Generate information through appropriate
tests to improve or revise design

P04: Conduct Investigation of Complex Problems: Use research-based knowledge and research

methods including design of experiments, analysis and interpretation of data, and synthesis of
information to provide valid conclusions.

Competency

Performance Indicators

41 | Demonstrate an ability to conduct | 4.1.1

investigations of technical issues
consistent with their level of
knowledge and understanding

Define a problem for purpose of investigation,
its scope and importance

412

Choose appropriate methods, algorithms,
hardware/software tools and techniques of
experiment design, system calibration, data
acquisition, analysis and presentation

413

Apply appropriate hardware/software tools to
conduct the experiment

414

Establish a relationship between measured
data and underlying physical principles

4.2 | Demonstrate an ability to design

problems

experiments to solve open ended

421

Design and develop experimental approach,
specify appropriate equipment and
procedures

422

Understand the importance of statistical
design of experiments and choose an
appropriate experimental design plan based
on the study objectives

4.3 | Demonstrate an ability to analyze 431

data and reach a valid conclusion

Use appropriate procedures, tools and
techniques to collect and analyze data

432

Critically analyze data for trends and
correlations, stating possible errors and
limitations

43.3

Represent data (in tabular and/or graphical
forms) so as to facilitate analysis and
explanation of the data, and drawing of
conclusions

434

Synthesize information and knowledge about
the problem from the raw data to reach
appropriate conclusions

PO5: Modern Tools Usage: create, select and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering
activities with an understanding of the limitations.

Competency Performance Indicators
5.1 | Demonstrate an ability to 511 Identify modern engineering tools techniques
identify/create modern and resources for engineering activities
engineering tools, techniques and
TESOUEESS 5.1.2 | Create/adapt/modify/extend tools and

techniques to solve engineering problems
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5.2 | Demonstrate an ability to select 521 | Identify the strengths and limitations of tools
and apply discipline specific tools, for (i) acquiring information (ii) modeling and
techniques and resources simulating (iii) monitoring system

performance, and (iv) creating engineering
designs

5.2.2 Demonstrate proficiency in using discipline
specific tools

5.3 | Demonstrate an ability to evaluate | 5.3.1 | Discuss limitations and validate tools,
the suitability and limitations of techniques and resources
tools ised tosolvean engineering 5.3.2 | Verify the credibility of results from tool use with
problem reference to the accuracy and limitations,

and the assumptions inherent in their use.

P0O6: 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.

Competency Performance Indicators
6.1 | Demonstrate an ability to describe | 6.1.1 Identify and describe various engineering
engineering roles in a broader roles; particularly as pertains to protection of
context, e.g. pertaining to the the public and public interest at global,
environment, health, safety, legal regional and local level.
and public welfare
6.2 | Demonstrate an understanding of 6.2.1 Interpret legislation, regulations, codes, and

professional engineering
regulations, legislation and
standards

standards relevant to professional engineering
practice and explain its contribution to the
protection of the public.

PO7: Environment & Sustainability: understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

Competency Performance Indicators
7.1 | Demonstrate an understandingof | 7.1.1 | Identify risks/impacts in the life-cycle of an
the impact of engineering and engineering product or activity
industrial practices on social, 71.2 Understand the relationship between the
environmental and in economic technical, socioeconomic and environmental
contexts dimensions of sustainability
7.2 | Demonstrate an ability to apply 7.21 Describe management techniques for
principles of sustainable design sustainable development
and development 7.22 | Apply principles of preventive engineering and
sustainable development to an engineering
activity or product relevant to the discipline

PO8: Ethics: apply ethical principles and commit to professional ethics and responsibilities and
norms of engineering practice.

Competency Performance Indicators
8.1 | Demonstrate an ability to 8.1.1 Identify situations of unethical professional
recognize ethical dilemmas conduct and propose ethical alternatives
8.2 | Demonstrate an ability to apply 8.2.1 Identify tenets of code of ethics given by the
the code of ethics professional bodies like IEEE.
8.2.2 Examine and apply moral & ethical principles
to known case studies '
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PO9: Individual & Team work: function effectively as an individual and as a member or leader in
diverse teams, and in multidisciplinary settings.

Competency

Performance Indicators

9.1 | Demonstrate an ability to form a 9.1.1 | Recognize a variety of working and learning
team and define a role for each preferences; appreciate the value of diversity
member on a team

9.1.2 | Implement the norms of practice (e.g. rules,
roles, charters, agendas etc.) of effective team
work, to accomplish a goal

9.2 | Demonstrate effective individual 9.2.1 Demonstrate effective communication,
and team operations--- problem solving, conflict resolution and
communication, problem solving, leadership skills
conflict i rshi
<kills resolution and leadership 9.2.2 Treat other team members respectfully

923 Listen to other members
9.24 Maintain composure in difficult situations
9.3 | Demonstrate success in a team 93.1 Present results as a team, with smooth

based project

integration of contributions from all individual
efforts

P010: 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.

Competency

Performance Indicators

101

Demonstrate an ability to
comprehend technical literature
and document project work

10.2

Demonstrate competence in
listening, speaking and presentation

103

Demonstrate the ability to
integrate different modes of
communication

10.1.1 | Read, understand and interpret technical and
non-technical information

10.1.2 | Produce clear, well-constructed, and well-
supported written engineering documents

10.1.3 | Create flow in a document or presentation- a
logical progression of ideas so that the main
point is clear

10.2.1 | Listen to and comprehend information,
instructions, and viewpoints of others

10.2.2 | Deliver effective oral presentations to
technical and nontechnical audiences

10.3.1 | Create engineering-standard figures, reports
and drawings to complement writing and
presentations

10.3.2 | Use a variety of media effectively to convey a

message in a document or a presentation

PO11: Project management & 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.

Competency

Performance Indicators

111

Demonstrate an ability to evaluate
the economic and financial
performance of an engineering
activity

11.1.1 | Describe various economic and financial
costs/benefits of an engineering activity
11.1.2 | Analyze different forms of financial statements

to evaluate the financial status of
an engineering project
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11.2 | Demonstrate an ability to 1121 | Analyze and select the most appropriate
compare and contrast the proposal based on economic and financial
costs/benefits of alternate considerations
proposals for an engineering
activity

11.3 | Demonstrate an ability to 11.3.1 | Identify the tasks required to complete an
plan/manage an engineering. engineering activity and the resources
activity within time and budget required to complete the tasks
constraints 11.3.2 | Use project management tools to schedule an

engineering project so it is completed on time
and on budget

P0O12: Life-long Learning: recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Competency Performance Indicators

12.1 | Demonstrate an ability to identify | 12.1.1 | Describe the rationale for requirement for
gaps in knowledge and a strategy continuing professional development
to close these gaps 12.1.2 | Identify deficiencies or gaps in knowledge and

demonstrate an ability to source information
to close this gap

12.2 12.2.1 | Identify historic points of technological

advance in engineering that required
Demonstrate an ability to identify practitioners to seek education in order to
changing trends in engineering stay current
knowledge and practice 12.2.2 | Recognize the need and be able to clearly
explain why it is vitally important to keep
current regarding new developments in your
field.

12.3 | Demonstrate an ability to identify 12.3.1 | Source and comprehend technical literature
and access sources for new and other credible sources of information:
information

12.3..2 | Analyze sourced technical and popular
information for feasibility, viability,
sustainability etc.

@ﬂ A 20 Y aaes|
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CO:2
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Co:2

CO:3
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CO:5

CO0:6

CO:1

CO:2

CO:3

CO:4

Co:5

Co:1

CO:2

CO0:3

CO:4

CO:5

Co:1

CO:2

COURSE

HS8151

MA8151

PH8151

GE8151

GE8152

GE8161

BS8161

SEM

SEM | CY8151
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Co0:3

CO:4
CO:5
COo:1

CO:2

COo:3
CO:4
COo:1
CO0:2

Co:3
CO:4
CO:5
Co:1
COo:2

co:3
CO:4
Cco:1
C0:2

C0o:3
COo:4

COURSE

EC8691

EC8095

EC8652

MG8591

EC8651

EC8002

EC8681

EC8661

EC8611

SEM

A
SEM
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SEM | COURSE

PROGRAM OUTCOMEs - (Pos)

PSOs

COs PO | PO |PO [PO [PO |[PO [PO [PO [PO | PO | PO | PO | PSO | PSO | PSO
1|23 |4 1|5 |6 |7 |-8 |9 [-10]-11]-12|-1 -2 -3

co:1 2 |1 |1 |2 |21]2]/]- - - - . - 2 - -

EC8072 Tcoz [z |1 |1 |2 |2 2| -]-1-|-|-[1]z212z2T]-2
VIII Co:3 - - 1|1 - - - - - - > 1 2 2 -
Co:1 3 - |2 - 121221 - - 1|1 - - -

SEM | EC8094 CO:2 2z 3 | 3 - - - 3 - 2 - 2 3 . . "
C0:3 2 3 1 - - - 2 - - - 1 2 - . -

CO:4 2 - - -2 3] 2 - - - - 2 - R -

EC8811 co:1 2 |2 (3232|222 |2|3]3 2 2 2

>\. '

IQAC Member

HOD/ECE
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A NAAC Accredited Institution

IKINGS

COLLEGE OF ENGINEERING
Recognized under 2(f) & 12(B) of UGC
Approved by AICTE, New Delhi
Affiliated to Anna University, Chennail

/ /A\ 'mu“}

(£ CERT
" IS0 2007

Department of Electrical and Electronics Engineering

2.6.1 - Program Outcome and Course Qutcome

Programme

Vivan and o s
Mission of the Obu (n:)n
- y
Inatitutian Joctives
-

Student

Learning

\\OM(M"

o4
Index
SNo Description Page number
1 | Anna University Regulations (B.E - EEE) - PEO, PO 1
2 | Anna University Regulations (B.E - EEE) - PSO, PO with PEO 2
Mapping, PSO with PEO Mapping & Mapping of CO with PO

3 | Programme Indicators derived by the Department 4
4 | Course Articulation Matrix 10
5 | Programme Articulation Matrix 27
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Department of Electrical & Electronics Engineering

AU -REGULATIONS

PEO

1. Have successful technical and professional careers in their chosen fields such as circuit theory,
Field theory, control theory and computational platforms.

2. Engross in life long process of learning to keep themselves abreast of new developments in the
field of Electronics and their applications in power engineering.

PO

The graduates will have the ability to

1.

10.

1|Page 37

Apply the Mathematical knowledge and the basics of Science and Engineering to solve the
problems pertaining to Electrical and Electronics Engineering.

Identify and formulate Electrical and Electronics Engineering problems from research
literature and be ability to analyze the problem using first principles of Mathematics and
Engineering Sciences.

Come out with solutions for the complex problems and to design system components or
process that fulfill the particular needs taking into account public health and safety and the
social, cultural and environmental issues.

Draw well-founded conclusions applying the knowledge acquired from research and
research methods including design of experiments, analysis and interpretation of data and
synthesis of information and to arrive at significant conclusion.

Form, select and apply relevant techniques, resources and Engineering and IT tools for
Engineering activities like electronic prototyping, modeling and control of systems and also
being conscious of the limitations.

Understand the role and responsibility of the Professional Electrical and Electronics
Engineer and to assess societal, health, safety issues based on the reasoning received from
the contextual knowledge.

Be aware of the impact of professional Engineering solutions in societal and environmental
contexts and exhibit the knowledge and the need for Sustainable Development.

Apply the principles of Professional Ethics to adhere to the norms of the engineering
practice and to discharge ethical responsibilities.

Function actively and efficiently as an individual or a member/leader of different teams and
multidisciplinary projects.

Communicate efficiently the engineering facts with a wide range of engineering community
and others, to understand and prepare reports and design documents; to make effective
presentations and to frame and follow instructions.
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1. Demonstrate the acquisition of the body of engincering knowledge and insight and
Management Principles and 1o apply them as member / leader in teams and
multidisciplinary environments,

12. Recognize the need for self and life-long learning, keeping pace with technological
challenges in the broadest sense

PSO

1. To analyze, design and develop prototype models by applying foundational concepts of
Electrical and Electronics Engineering,

2. To apply Electrical circuit principles and Electronics design practices for developing quality
products for scientific and commercial applications.

3. Toadaptto emerging Information and Communication Technologies (ICT) to innovate ideas
and solutions to existing/novel problems.

PO WITH PEO MAPPING

PEO/PO |1
1 v
2 v

PSO WITH PEO MAPPING

<

PEO/PSO | 1
1

<J
<<
<J<]w

2 Y

MAPPING OF CO WITH PO
Course 1
Communicative English
Englneering Mathematlcs - |
Engineering Physics
Engineering Chemistry

Semester- | Problem Solving and Python
I Programming

Engineering Graphics

Problem Solving and Python

l Programming Laboratory

N
w
-
v
(=2}
~
@

<|o
<

< s
<y
< ey
<
|4

<
<] <=
<l <k
<O

<

<.

<.

Physics and Chemistry
Laboratory

<
<

(%3]
o2}
~N
D
O

[ Coursc 1 (2 ]3] 4 101112
‘Technical English \V \/ \f

Englneering Mathematics - 11/ |/ |/ )

Physlcs For Electronics v VvV V

ingineering

Baslc Clvil and Mechanical

inginecring

Circult Theory \/ \/ \/

Environmental Sclence
and Ingineering
Iingineering Practices J v V VNV J

Laboratory

< iI<s

Semester-
]

~ <
<
<.

<J
<
<J
<
<

<
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and Applications v l M v o
" e Control Systems \/ | J \/ \/ } \/ f
Semester- S I I
v Electrical Machines Lab 1t J TV TV V| V J

Linear and Digital

Integrated Circuits \/ ! \/ \/ \/ \/ \/

Semester: oo imentaton

<

_Laboratory - U N S
Technical Seminar | 7 \[ \/
Course 1 (21 3]4] 56789101112
.
Power System Analysis \/ .I \/ J \/ - J
Microprocessors and i !
Microcontrollers v ; v ! v VY v ,i
Power Electoonics \/ | \/ \/ ‘\[ f J I
' Digital Signal Processing \/ Z \/g \/ 1’\/ \/ \[ - ._:, ‘[_
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Mini Project
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Programming
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<
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<
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Laboratory

<
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<
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<
<
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Vil

Course

N

BN
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Electric Energy Generation,
Utilization and
Conservation

<<

Microcontroller Based
System
Design

< <=

v

N L |w

vV

Project Work

v

Vv

VAR

Y
v
v v

AR

COMPETENCY - PERFORMANCE INDICATOR TABLE

PO1: Engineering Knowledge: Apply the Mathematical knowledge and the basics of Science and
Engineering to solve the problems pertaining to Electrical and Electronics Engineering.

Competency Performance Indicators
1.1 Demonstrate competence in 1.1.1 Apply mathematical techniques such as linear
mathematical modeling algebra, differential calculus, differential
equations and integral calculus to solve
problems
1.1.2 Apply concepts of Complex Variable,
probability, linear algebra, vector integration
and transformation techniques to model and
solve electronics engineering problems.
1.2 | Demonstrate competence in basic 1.2.1 Apply laws of natural science to an
sciences engineering problem
1.3 | Demonstrate competence in 131 Apply engineering fundamentals
engineering fundamentals . : :
1.4 | Demonstrate competence in 1.4.1 - | Apply electrical engineering concepts to
. specialized engineering knowledge solve engineering problems
to the program

ering Sciences

PO2: Problem Analysis: Identify and formulate Electrical and Electronics Engineering prot.)lems from
research literature and be ability to analyze the problem using first principles of Mathematics and

Engine

Competency

Performance Indicators

2.1

Demonstrate an ability to identify

and formulate complex

2.1.1

Articulate problem statements and identify
objectives.

Page 37
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| engieecing problem 212 dentiy |'ngl‘m;*f')'ng¢\\ \!rm\:\_uuﬁh % ard
" parameters to solve a problem

PR dentity the mathematical engineering and
‘ other relevant knowledge that apphestoa
Riven problem

2.2 | Demonstrate an ability to 221 | Reframe complex problems into
formulate a solution plan and [ l Interconnected sub-problems
methodology for an ¢ ngineering

problem i ,
| Cand resources

o
2.3 | ldentify existing solution/methods for solving
the problem, including forming justified
appm\im.\tium and .l\‘\‘llmp(inn\‘

- Identity. assemble and evaluate mformation
!

ro
P
ro

e
-

ro

2.2.4 C mnp\u\' and contrast alternative
solution/methods to select the best methods

—— e

23 | Der monstrate an .nlnlnymlmnml e | 2. 231 [ Combine scientific pnmmlv\ and ¢ n;,mﬁ‘rmk
and interpret a model concepts to formulate model/s (mathematical or
otherwise) of a system or process that is ‘
appropriate in terms ot applicability and

required accuracy.

s

2.3.2 Identity .ls\umplinn\ (nmhvnmm aland
physical) necessary to allow modeling of a
system at the level of accuracy required
2.4 Demonstrate an ability to exccutea | 2.4.1 Apply engineering mathematics to fmplement
solution process and analyze solution
results 2.4.2 | Analyze and interpret the results using

contemporary tools.

T SEE— e —— e ——— |

243 Identity the limitations o the \uluuon and
sources/causes of err or.,

244 Atrive at conclusions with respect to the
J ub]cmch

PO3: Design & Devclopmem of Solutions: dcslgn solutions for l()l‘llplt‘x vn;,mcvrmg problems and
design system components or processes that meet the specified needs with appropriate constderation
for the public health and safety, and the cultural, societal, and environmental

considerations.
e e e e e e e e e e e ———
Competency o Performance Indicators ]
—§]~ Demonstrate an ability to definea | 3.1.1 Recognize that nwd analysis is key to pk\d
complex/open-ended problem in 1 pruhlvm definition
A o e e —_—
engineering terms (312 Able to identity and document w\wm

|_requirements from stakeholders

313 | Ability to review state of the art literature to

| synthesize requirements.

314 | Extract CNRINCering requirements from

’ relevant engineering codes and standards

l defined by ISO/IEC/IEEE.
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[3.15

Explore and synthesize chgim-crmy,
requirements considering health, safety, risks,

|

environment, cultural and societal issues ‘
A _J
316 Determine design, objectives, functional
requirements and arrive at specifications |
3.2 | Demonstrate an ability to 3.2.1 Ability to explore design alternatives, !
Lo 4
gfneratg a dlve.rse set o_f 3.2.2 Build models/prototypes to develop diverse ;
alternative design solutions set of design solutions B g
3.2.3 Identify suitable criteria for evaluation of !
alternate design solutions
3.3 | Demonstrate an ability to select 3.3.1 Ability to perform systematic evaluation of the
optimal design scheme for further degree to which several design concepts meet
development the criteria.
3.3.2 Consult with domain experts and stakeholders to
select candidate engineering design
solution for further development
3.4 | Demonstrate an ability to advance an| 3.4.1 Refine a conceptual design into a detailed design
engineering design to defined end within the existing constraints (of the
State resources)
34.2 Generate information th rough appropriate
tests to improve or revise design

PO4: Conduct Investigation of Complex Pr.
methods including design of experiments,

information to provide valid conclusions,

oblems: Use research-based knowledge and research
analysis and interpretation of data, and synthesis of

Competency Performance Indicators
4.1 | Demonstrate an ability to conduct 41.1 Define a problem for purpose of investigation,
investigations of technical issues its scope and importance
consistent with their level of 4.1.2 | Choose appropriate methods, algorithms, ]
knowledge and understanding - | hardware/software tools and techniques of
experiment design, system calibration, data
acquisition, analysis and presentation
4.1.3 Apply appropriate hardware/software tools to
conduct the experiment
4.1.4 Establish a relationship between measured
data and underlying physical principles
4.2 | Demonstrate an ability to design 4.2.1 Design and develop experimental approach,
experiments to solve open ended specify appropriate equipment and
problems procedures
4.2.2 Understand the importance of statistical
design of experiments and choose an
appropriate experimental design plan based
on the study objectives
4.3 | Demonstrate an ability to analyze 4.3.1 Use appropriate procedures, toolsand
data and reach a valid conclusion techniques to collect and analyzedata
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4.3.2

Critically analyze data for trends and
correlations, stating possible errors and
limitations

4.3.3

Represent data (in tabular and/or graphical
forms) so as to facilitate analysis and
explanation of the data, and drawing of
conclusions

434

Synthesize information and knowledge about
the problem from the raw data to reach
appropriate conclusions

POS: Modern Tools Usage: create, select and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering

activities with an understanding of the limitations.

Performance Indicators

Identify modern engineering tools techniques
and resources for engineering activities

Create /adapt/modify/extend tools and
techniques to solve engineering problems

Identify the strengths and limitations of tools
for (i) acquiring information (ii) modeling and
simulating (iii) monitoring system
performance, and (iv) creating engineering
designs

Demonstrate proficiency in using discipline
specific tools

Discuss limitations and validate tools,
techniques and resources

Competency
5.1 | Demonstrate an ability to 51.1
identify/create modern
engineering tools, techniques and 51.2
resources
5.2 | Demonstrate an ability to select 5.2.1
and apply discipline specific tools,
techniques and resources
5.2.2
53 | Demonstrate an ability to evaluate 5.3.1
the suitability and limitations of
tools used to solve an engineering 539
problem

Verify the credibility of results from tool use with
reference to the accuracy and limitations,
and the assumptions inherent in their use.

PO6: 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.

Performance Indicators

Competency
6.1 | Demonstrate an ability to describe | 6.1.1 Identify and describe various engineering
. engineering roles in a broader roles; pa.rticularly as ;_)ertains to protection of
context, e.g. pertaining to the the public and public interest at global,
environment, health, safety, legal regional and local level.
and public welfare
6.2.1 Interpret legislation, regulations, codes, and

Demonstrate an understanding of
professional engineering
regulations, legislation and
standards

6.2

standards relevant to professional engineering
practice and explain its contribution to the

protection of the public. J
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. PO7: Environment & Sustainability: understand the impact of the professional enmineering solutions
|10 so0etal and environmental contexts, and demonstrate the knowledge of. and need for
| sustainable development

— i

—-—

7.2 | Demonstrate an ability toapply i 7.2.1 Describo.:nmnagcm‘c-nl techniques for

principles of sustainable design l sustainable development |
ey [
|

. Competency I Performance Indicators
.( 7.1 Demonstrate an understanding of 711 Identity nskw'ump.n‘ts in the life-cycle of an
‘ - the impact of engineering and | engineering product or activity |
| Industnial practces on social, 7.1.2 | Understand the relationship between the |
|! | environmental and in economic | technical. socioeconomic and environmental '
j contexts - dimensions of sustainability |
[

anddevelopment (7.22 Apply principles of prcvvnlM cnxince'rink and
sustainable development to anengineering

" acuvity or product relevant to thediscipline ‘

S
PO8: Ethics: apply ethical principles and commit to professional cthics and responsibilities and

norms of engineering practice.

~_____ Competency | Performance Indicators

8.1 [ Demonstrate an ability to 8.1.1 Identify situations of unethical professional
recognize ethical dilemmas conduct and propose ethical alternatives

8.2 Demonstrate an ability to apply 8.2.1 Identify tenets of code of ethics given hy?hé
the code of ethics professional bodies like IEEE.

822 Examine and apply moral & ethical principles
| to known case studics

P09: Individual & Team work: function effectively as an individual and as a member or leader in
diverse teams, and in multidisciplinary settings.

f
{
|
|
—
|
.’
|
|
|

Performance Indicators

Competency o
9.1 | Demonstrate an ability to form a 9.1.1 Recognize a variety of working and learning
team and define a role for each ; preferences; appreciate the value of diversity ‘
member ; on a team
L ——
1 9.1.2 | Implement the norms of practice (e.g rules, ,‘
roles, charters, agendas etc.) of effective team '
i work, to accomplish a goal
92 | Demonstrate effective individual 19.2.1 , Demonstrate effective communication,
and team operations--— | problem solving, conflict resolution and
communication, problem solving, | leadership skills |
copﬂict resolution and leadership 1 9.2.2 | Treat other team members respectfully
il 9.23 Listen to other members
1924 ; Maintain composure in difficult situations '
9.3 | Demonstrate success in ateam 1 9.3.1 | Present results as a team, with smooth
based project | ' integration of contributions from all indivtdual
- efforts
| | _

|[Page 37
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- PO10: Communication: communicate effectively on complex engineering activites with (he

1 engineering community and with society at large. such as, heing abile to comprehend and write

. effective reports and design documentation. make effective prese ntations. and pve and receive
clear instructions

}

.

| Competency Prrinnum I.dmcort

i 101 Demnnﬁtrdd}a" ablllt) to ]Ol] RM sl ;.‘T‘i)'“,ﬂa"“""f“'i' texhocal and

; comprehend technical literature non-technical information

| and document project work T S i e S e e

f e pros 10.1.2 Produce clear, well-constructed, and well
supported Wit ften engineering COCuUMents

\

‘ 10.13 Crezte flow n",ador "'»"-"',4'r—w,--|;: - 3
{ i
.Og 3l progression of ideas w that the man

i ; point is clear

! 10.2 | Demonstrate competence in 1021 Listen to and comprehend information,
. . . )

| | listening, speaking and presentation instructions. and v iewpoints of others

!

| 10.2.2 | Deliver effective oral pl’n&(’ﬂ!ﬂf ons o

: technical and nontechnical audsences
10.3 E Demonstrate the ability to 103.1 | Create engineenng-standard figures, rrpu"

|
|
|
|
r
|

| integrate different modes of and drawings to complement wnting and
communication presentations

10.3.2 | Use a variety of media effectively to con \,.7 a
 message in a document or 3 presentation

|
| i

PO11: Project management & Finance: demonstrate knowledge and understanding of the
| engineering and management principles and apply these to one’s own work, as 3 member and
leader in a team, to manage projects and in multidisciplinary environments.

Competency Performance Indicators
11.1 | Demonstrate an ability to evaluate 11.1.1 | Describe various economic and finzncial
the economic and financial | costs/benefits of an engineering act
performance of an engineering 11.1.2 | Analyze different forms of ﬁnarx_uii:tcmr .
activity | w evaluate the financial status of
| a2n engineering project
11.2 | Demonstrate an ability to 11.2.1 | Analyze and select the most approprate
{ compare and contrast the | proposal based on economic and financial
" costs/benefits of alternate considerations
| proposals for 2n engineering
acuovity

|
|

} 11.3 | Demonstrate an ability to 11.3.1 | Identify the tasks required o compiete an

i plan/manage an engineering engineering activily and the resources

] activity within time and budget ' reguired to complete the tasks

: constraints 11.3.2 | Use project management tools 1o schedule an
: engineering Project so it 1s compileted on tme
| and on budget

!

P012 Life-long Learning: recognize the need for, and have the preparation and abidity to engage i
( mdependem and life-long learning in the broadest context of technologxal change

ﬁ Competency Performance lndumon

[12.1 | Demonstrate an ability 0 denufy 1211 ' Describe the rationale for requirement for
' ; gaps in knowledge and 2 sTategy continuing professional development

L

qlliggc 37
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Identify deficiencies or gaps in knowledge and |
1 demonstrate an ability to source information
[ to close this gap

! 12.2.1 ] Identify historic points of technological

12.2 |
‘ advance in engineering that required

I: 'f Demopstrate an ébility to identify 1 practitioners to seek education in order to
, | changing trends in engineering , stay current

!

|

|

|

/ [ to close these gaps
{
f

knowledge and Hifchies 12.2.2 | Recognize the need and be able to clearly
explain why it is vitally important to keep
current regarding new developments in your
field.

12.3.1 | Source and comprehend technical literature
and other credible sources of information

|
{
J
| .’
| | tj
[ 12.3 [ Demonstrate an ability to identify |

and access sources for new ;

information !

| 12.3..2 | Analyze sourced technical and popular
’ information for feasibility, viability,
‘ sustainability etc.
COURSE ARTICULATION MATRIX
SEMESTER-I
HS8151 - Communicative English
’f PROGRAM OUTCOME:s - (PO’s) PSOs
[" COs PO- | PO- | PO- | PO- y PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- PSO- | PSO- | PSO-
j 5 § 2 3 4 5 6 7 8 9 10 | 11 12 1 2 3
| Co:1 - - . - - - . -2 |1 - |2 . : 1
|
| co:2 . . « s ]| - -l -1 2| - |1 - . 1
"%COB [ S 2 2 | - |2 : 2
| Co:4 ) ; A l S N N N I O A e : : 1

| MA8151 - Engineering Mathematics-I
, PROGRAM OUTCOMEs - (PO’s)

PSOs

i
,J COs | PO- | PO- [ PO- | PO- [ PO- | PO- | PO- | PO- | PO- [ PO- [ PO- | PO- | PSO- | PSO- | PSO-
;’ 1 2 3 4 |5/6 |7 |89 /101112 1 2 3
Tt | 1] 1] 1 [ R L !

Tz [ 1]z ]1 R I I T2 Y e I
@3 f 152 )3 p-1-q-- - | :

’: co.4 [ 1| 2 [ 1 [ T lI N L

| |
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PH8151 - Engineering Physics

11|Page 37

PROGRAM OUTCOMEs - (PO’s) PSOs
COs PO- PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- PO- | PSO- | PSO- | PSO-
1 2 3 4 S 6 7 8 9 10 11 12 1 2 3
Co:1 2 1 1 i - s 5 R
C0:2 2 1 1 R . R 2 < R R
C0:3 2 1 1 A v o R R - R R ] ) R
C0:4 9 1 1 ] . R - . . R R ] 2 .
CO:5 2 1 1 i s R R R ] 2 R .
CY8151 - Engineering Chemistry
PROGRAM OUTCOMEs - (PO’s) PSOs
COs 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
€o:1 2 1 2 l2 2 - - -] 2 1 1 ;
co:2 1 1 . . 1 1 1 1 i . . 1 1 1 .
co:3 1 1 N U I U U A U N I B 1 1 .
Co:4 1 1 - . 1 1 1 1 - - - 1 1 1 .
GE8151 - Problem Solving and Python Programming
PROGRAM OUTCOMEs - (PO’s) PSOs
COs 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
S T I U R R U 1 - 1
co:2 1 1 1 |1 1 1 1
Co:4 1 1 - 1 1 1 - 1
Co:5 2 1 1 1 1 1 1 1
C0:6 2 1 1 1 . 1 1 1
GE8152 - Engineering Graphics
F PROGRAM OUTCOMEs - (PO’s) PSOs
PO- | PO- | PO- | PO- | PO- | PO- PO- | PO- | PO- | PO- | PO- | PO- | PSO- | PSO- | PSO-
COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Co:1 1 1
Co:2 1 1
co:3 1 1
C0:4 1 1
CO0:5 1 1 ]
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GEB161 - Problem Solving and Python Programming Laboratory

PROGRAM OUTCOMEs - (PO's) PSOs

COos PO- PO- PO- PO- PO- PO- PO- PO- PO- PO- PO PO PSO- PSO-  PSO-

1 2 3 4 S 6 7 8 9 10 11 12 1 2 3
Co-1 p - : . : 1
2 2 ] 1 ] )
-3 1 1 1 1 ]
Co-4 2 1 1 1 1 1
& 1 2 1 1 1 ) 1

BS8161 - Physics and Chemistry Laboratory

PROGRAM OUTCOME:s - (PO’s) PSOs
s  PO- PO PO PO-PO-PO-TPO—?PO—\PO—PO—PO-‘?PO-;PSO-PSO-PSO-_"
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
co:1 1 2 | | L | ,’ o 1 1
| | | ! |
002 : : ! | | | z L 1 g
e 11 f ] .f | ? 1 ]
SEMESTER-II
HS8251 - Technical English
PROGRAM OUTCOME:s - (PO’s) t PSOs
COs ‘PO—]PO-fPO-,PO—gPO- Po-?m-"mipo-?m!?o-]mﬁm PSO-  PSO-
1 | 2 | 3 $ /5 6 7 8|09 10|11;12:1 z 3
i : | ! | | | |
7 ‘ r ‘ ’ : ! :
e e i
00:2 [ ] ] : 1 , ;
" - ; ! ! !1 ,‘2 ll £ i]! 1
@3 - - - T T T T 2 [ .
i { { | ) -
] - ] ] ]
ST T T 1 1
MAS8251 - Engineering Mathematics-11
PROGRAM OUTCOMEs - (PO’s) I psos
cos | po PO- | PO- ' PO- | PO- | PO- [ PO- | PO- | PO- | PO- | PO- | PO- | FS0- 7So- =
BEENEREIERR 758;9‘10111§1231‘2 3
1 | 1 Ly - - R ;
} | i !
C0:2 1 2 1 = § = - | R 1T 1 0T
c03 1 2 1 = 4 'i- [ - i 1 -
| | ! |
C0:4 1] 2] 1 7 -] - b | -1
s | 1| 1] 1 1 - I ] 1
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BEB252
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o Lidcuri PROGRAM OUTCOMEs -

EE8251 i
T (PO’s)
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FO.OPO. PO MO PO PO PO PO PO PO P

s
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1o LR L !

PO PO PO
10 1 a2 i
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10 11 1z 1 2 ]

Co:1 ! d 1 - : 2 > !
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GE8261 - Engineering Practices

PROGRAM OUTCOMEs - (PO’s) PSOs
COs | PO- | PO- [ PO- [PO-T PO- | PO- | PO- | PO- | PO- | PO- [ Po- T Fo- PSO- | PSO- | PSO-
1 213 |45 |6 |7 |8|9 10|11]12] 1 2 3
o 2 | 1 . 2 |2 |1 ]2 ] .- . | 2 1 1
Co:2 1| 1 i O S U S U T A R R 1 1 .
=S 1|1 RN 1 1 1 )
054 1| 1 S B I U AT IS AP B 1 1 1 J
EE8261 - Electric Circuits Laboratory
r PROGRAM OUTCOMEs - (PO’s) PSOs
COs | PO- | PO- ['PO- [PO- [ PO- | PO- | PO- | PO- | PO- | PO- | PO~ | PO- | P50~ Pso. PSO-
112 )3 |4 5|6 |7|8|9 10|11]12] 1 2 3
co:r 1 v 22 12|12 |-f2(1]1]".
E | g RN RN R e T e EPE T R
£0:3 1 S I U T S T A T T A O B 1 1 -
SEMESTER-III |
MA8353 - Transforms and Partial Differential Equations
PROGRAM OUTCOMESs - (PO’s) PSOs
COs | PO- | PO- | PO- | PO- [ PO- [ PO- | PO- | PO- | PO- | PO- | PO- | PO- | PSo- | PSo- | Pso-
112 )3 |4|5|6|7|8|9] 10]11]12] 1 2 3
Co:1 2 1 - - 1 1 -
C0:2 2 1 1 N T 1 ;
C0:3 2 1 1 - 1 1 1
Co:4 2 1 1 . 1 2 1
Co:5 2 1 1 1 [ - 1 2
EE8351 - Digital Logic Circuits
PROGRAM OUTCOMEs - (PO’s) PSOs
Cos [ 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
co:1 1 3 | 3 [2 |- - |- - T 3 7 .
C0:2 1 - - |- 3 = | = -] - ' - 2 g 3
co:3 3 2 1 |- |- > = S R IR E N :
C0:4 3 3 3 |2 - - |- o ¥ - - 2 3
Co:5 3 3 3 [2 |- M -1 1- - - T3 1 2
C0:6 -2 |- 3 B E o D N A A KA 3

t|Page 37
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EE8391 - Electromagnetic Theory

PROGRAM OUTCOME:s - (Pos) PSOs
COs 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
COo:1 2 2 1 2 1 1 1 2 1 2
CO:2 2 2 2 2 2 1 1 2 2 1
Co:3 2 2 2 2 2 1 1 2 2 1
CO:4 2 2 1 2 1 1 1 2 2 1
CO:5 2 12 11 |2 2 1 1 2 2 1
C0:6 2 12 |2 |1 2 1 1 2 2 1
EE8301 - Electrical Machines - |
PROGRAM OUTCOME:s - (Pos) PSOs
COs PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PSO- | PSO- | PSO-
1 2 3|4 |5| 6| 7|89 i10|11]|12] 1 2 3
_— 2 |2 1 1 1 2 3 3 2
02 1 |2 1 2 1 2 3 1 2
e g 2 2 2 1 2 3 1 2
2 |1 1 1 1 2 3 2 1
Co 4
2 |1 1 1 1 2 3 2 1
co5
EC8353 - Electron Devices and Circuits
PROGRAM OUTCOME:s - (Pos) PSOs
COs PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PSO- | PSO- | PSO-
1 2 3 4 5|1 6| 7| 8|9 |10|11]12] 1 2 3
2
o1 z2 | 4
2 2 |1 1 2 |2
coz2
2 |2 2 2 |2
co3 .
1 2 |2 2 i 2 |2
COo 4
1 1 |2 2 1 |2
cos

/15|Page 37
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ME8792 - Power Plant Engineering
|
]
|
|
?

EC8311 - Electronics Laborat
PO-
1
1
EE8311 - Electrical ‘Machines
| 2 3 3
!
|
MA8491- Numerical Methods
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,PO-

:1

1

|
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[ 1
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SEMESTER -1V

CO:1
. CO:2
CO:3

co:1
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EE8401 - Electrical Machines - I

PROGRAM OUTCOMESs - (Pos) PSOs T
cos | PO PO-| PO- | PO- [ PO- [ PO-] PO- | PO- | PO- [ PO- | PO. PO- | PSO- [ PSO-| PSo-
11213 |4 |15 |6 [7 [8 |9 |10 11 12 |1 2 3
Co:1 1|2 |1 |1 |1 2 1 1 1
C0:2 1 (2 |1 |1 |1 1 1 1 1 1
Co:3 1|1 {1 |1 |1 1 1 1 1 17
CO:4 1 (1 (1 |1 |1 1 1 1 1 1]
Cco:5 11 1|1 |1 1 1 1 1 1 ’
C0:6 1 (2 |2 (1 |1 1 1 1 1 ’

EE8402 - Transmission and Distribution

PROGRAM OUTCOMESs - (Pos) PSOs ]

cos | PO-| PO-| PO- [ PO-T PO- [ PO- | PO- | PO-| PO- | PO-] PO~ PO~ PSO- PSO- | PSO-
11213 |4 |s |6 |7 |8 |9 |10 11 |12 |1 2 3
co:1 o 2 2 I T U S I R B 1 1 1
CO:2 R A N R I U A R 1 1 1
Co:3 2z g2 02 01 |-l 1 1 1
CO:4 LR R U O R I T Y A N 1 1 1
Co:5 U A IR O I U I O R I U P I e B 1 1 1
€06 L B 2 2 I U A IO A B R 1 1 1

EE8403 - Measurements and Instrumentation
PROGRAM OUTCOME:s - (Pos) PSOs

€0 po-TPo-[Po-TPo- [P0 [ P0-TPo-TPo: PO- | PO-[ PO- [ PO- | PSO- | PSO-] PSO.
11203 |4 |5 |6 [7 (8 |9 [10 |11 [12 |4 2 3
LCO:I R O A I R R T T A B 1 1 1
C0:2 22 IR I U 2 2 IR A IR I A A 1 1 1
Co:3 2 N A R I U N R T D B B 1 1 i
CO:4 L - A I O O R A T I A B 1 1 1
co:5 N A I N U O R AT O R e R 1 i 1
C0:6 vlzjz oz -] 1 ’ :

S

17|Page 37
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EE8451 - Linear Integrated Circuits and Applications S
PROGRAM OUTCOME - (Pos) 7 PSOs

[P T WFWWWW%TWWWWWO =
1 2 |3 4 5 6 7 8 9 1

CO:1 1 1 1 1
»\J\'_\"_\\—i\{h\#ﬁg—ﬁ

€0:2 1 |1 |2 1
’_\f\d“\‘\‘\““'—“—«’\«'\ﬂﬁ‘

Co:3 1 1 1 1
h\—\"\ih\i'\—"\r\q\ﬁhﬂ

CO:4 2 1 1 1
_\4—&—\—.'\_}—‘

Co:5 1 1 1 1
Sl L

CO:6 1 1 1 1
1C8451 —cTthrTlsJ tems —
r\ck

o PROGRAM OUTCOME: - (Pos) PSOs ]
s PO- | PO- | PO- [PO- T P0- [ Po-T PO PO-| PO- [ PO-| PO- [ PO- | PSO- | PSO-] Pso.
L1213 |4 |5 |g |- 8 |9 |10 [11 |12 |1 2 3
'\-\
COo:1 1 1 1 1 1 2 1 1 1
1 | . .
CO:2 1 1 2 1 1 1 1 1 1
C0:3 1 1 1 1 1 2 1 1 l‘)
CO:4 2 1 |1 |1 |, 1 1 1 1
Co:5 1|1 |1 |1 |, 1 1 1 1
C0:6 1 (1 (1 |1 |1 1 1 1 1

EE8411 - Electrical Machines Laboratory - |1

PROGRAM OUTCOMESs - (Pos) PSOs

€0s  po-TPo-Tro: PO- | PO- | PO- [ PO- [ PO- T PO- [ PO-| PO- | PO PSO- [ PSO- | Pso-
11203 |4 |5 |6 (7 |8 |9 |10 11 12 |1 2 |3
Co:1 2 1 |1 |1 |1 2 1 1 1
1 1 1 1

C0:2 1 |2 |2 |1 |1
2 1 1 1

Co:3 1 |2 01 |1 |1
C0:4 2 (1 |1 |1 |1 1 1 1 1
C0:5 1|1 |1 |1 |1 1 1 1 1

18|Page 37
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EEB461 - Linear and Digital Integrated Circuits Laboratory

|
|

!

PROGRAM OUTCOMEs - (Pos)

PSOs

' cos PO PO- PO- PO-/PO-| PO- PO- PO-| PO-| PO- PO- PO- PSO- PSO- PSO.
‘ (1] 2|3 4 5 ' 7 8 '9 10 11 12 1 2 3
— : B " 4 ! { Y ST N SR SRV N J
€O 2N D O R U ! ! !
co:z L2 1| f ' I 1 1 I 1
——— —-‘\L -+A -~4——~A’«---__—.Lv 1’ 4 % SR W qy. - e =
A N T T P
-, . W S — | B S SR S
[ | I | I ! f
o4 2 ; 1 1 I i ! 1 ] 1 1 I 1 E |
»r { ! { SUSESS WSO S SR |
{ | | | { l |
1 Coss | [ 1 |1 J 1 1 1 ( | T I
SR N N R ! R z
EE8412 - Technical Seminar .
! PROGRAM OUTCOMEs - (Pos) PSOs |
| e
| cos | PO-| PO-| PO- | PO-| PO- [ PO- | PO- | PO- | PO- | PO- | PO- | PO- | PSO- Pso-II PSO
1 (2|3 (4 |5 |6 |7 |8 |9 |10 |11 |12 |1 2 3|
|
Co:1 1 1 1 1 1
Co:2 1 1 1 1 1 ;
Co:3 1 1 1 1 1
|
SEMESTER -V
EE8501 - Power System Analysis
PROGRAM OUTCOMEs - (Pos) PSOs
cos | 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
4
2 1 1 1 2 | |
’ CO:1 3 3 ;
I 3 |3 |2 1 1 |1 2 2 2 I
CO:2 4 [
[ 3 [3 (2 |1 |11 2 2 1 T
Co:3 3 |
3 [ 3 |2 [1]1 |1 2 3 1 1
CO:4 * !
{ ;r~‘—+ - -
[ 3 3 2 2 1 1 2 1 2 P
CO:5 i
EE8551 - Microprocessors and Microcontrollers -
. PROGRAM OUTCOME:s - (Pos) PSOs |
cos | 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 |
P 7 2 2 1 1 1 11|
1 1 1 1]
Co:2 1 1 ! ;

T |
co3 | ! I ’ : I .

. 1 1 |1 1
co:4 1 1 : | —
C0:5 2 z | ‘ ! ! ol
co6 |1 2 2 2 T | 1| 2 | 1
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EE8552 - Power Electronics

PROGRAM OUTCOMEs - (Pos) PSOs
€Os 5o Tvo- PO- | PO- | PO- | PO- | PO- [ PO-| PO- | PO- | PO- | PO- | PsO- PSO- | PSO-
1123 |4 (s (6 |7 |8 [9 10|11 |12 1 2 3
co:1 2 |2 |1 |1 |2 1 2 1 1
C0:2 2 |12 11 (1|2 1 2 1 1
co:3 2 |12 |1 |1 |2 1 2 1 1
Co:4 2 |2 {1 |1 |2 1 2 1 1
co:s 2 |12 |1 |1 |2 1 2 1 1
EE8591 - Digital Signal Processing .
- PROGRAM OUTCOMES - (Pos) PSOs
s —
PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- PO- | PO- | PO- | PSO- | PSO- | PSO-
11213 /4|56 |7)|8]|9]|10] 11 12 |1 2 3
co:1 | 2 2 [ 2 |1 1 1 1
o2 | 2 1 [ 2 12 1 1 1
€o:3 | 2 2 [ 1 |1 1 1 1
o4 | 1 1 1 |1 1 1 1
co:s | 2 1 |1 1 1 1 1
C0:6 2 [ 2 |2 1 1 1

CS8392 - Object Oriented Programming

PROGRAM OUTCOMEs - (Pos) PSOs
€0s 5o Tro- ] Po-Tro. PO- | PO- | PO- | PO- | PO- [ PO- | PO- | PO- | PSO1 | PSO2 [ PS03
1 2 3|4 |56 | 7|8|9|1011]12
Co:1 2 2 1 1
Co:2 2 2 ' 1
co:3 2 1 1 1
C0:4 2 2 1 1
co:5 2 2 1 1
OMD551 - Basics of Biomedical Instrumentation
PROGRAM OUTCOMESs - (Pos) PSOs
COs 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 |- 2 3
CO:1 2 1 1 1
C0o:2 2 2 1 1
C0:3 1 1 1 2 2 |2
CO:4 1 1 1 2 2 1 1
co:5 2 1 1 2 2 1 1
20|Page 37
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EE8511 - Control and Instrumentation Laboratory

PROGRAM OUTCOMEs - (Pos) PSOs
COs PO | PO | PO (PO | PO | PO PO | PO | PO |PO |PO | PO |PSO [PSO PSO
11213 /-4 |5 |6 |7 |8 |9 [-10[-11]-12]|-1 |-2 |3
Cco:1 2 1 1 1 2 2 1
Cco:2 1 2 1 1 2 2 1
CO:3 2 1 1 1 1 2 2 1
CO:4 1 2 1 1 1 1 2 1
COo:5 1 1 2 1 1 1 2 1
Co:6 1 1 1 2 1 1 1 2 1
HS8581 - Professional Communication
o PROGRAM OUTCOMEs - (Pos) PSOs
s 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 |- 2 3
CO:1 1 1 1 1
CO:2 1 1 1 1
CO0:3 1 1 1 1
CO:4 1111 4
CS8383 - Object Oriented Programming Laboratory
PROGRAM OUTCOMEs - (Pos) PSOs
Cos 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 2 3
2 2 3 1 2 1 1
Co:1
2 2 3 1 2 1 1
CO:2
2 3 3 1 2 1 1
Cco:3
SEMESTER VI _
EE8601 - Solid State Drives
| PROGRAM OUTCOMEs - (Pos) PSOs
L
COs PO f’p 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
\ 1 1 1 1
] 1 1 1
co:1 \ |
coz [z |tV |23\ ]] i
o3 ||Vt N]] 1 e
CO:4 1 1 1 1 N1 2 1 1
1 1 1 1 1
CO:5 R \ |
1 2 1
co6 ||t |! K\ e
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EE8602 - Protection and Switchgear
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EE8691 - Embedded Systems
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EEBOOS - Special Electrical Machines

) PROGRAM OUTCOMEs - (Pos) PSOs
cos PO ! PO PO PO PO PO '%"“‘?6"‘”96“‘?&)“' PO PO PSO PSO PSO
1 -2 3 4 5 6 7 8 9 .10 -11 -12 -1 2 -3
SN S S SR S N .
CO:1 i 1 || 1 1 I |
coz 1] ] 11 T I N
w3 UV T TI AT T T
| i | | i J B S — S
CO:4 1 111 1 F 1] 1 ! IR 1
S I o | _.E_A | I ; i { ,_,J‘r_,- O ¢
CcO:5 [ 1 1 [ 12 i ’ 1 ! ‘ a ' 1 Cod 1
—— ! | | i I 4 — e
C0:6 ! IR [1 ] ] BN
{ | : l | | J — /
CO:7 L1 I 1 1 " 1| f [ 1| 1 1
R i1 1 | 1 I . P
EE8661 - Power Electronics and Drives Laboratory
PROGRAM OUTCOMEs - (Pos) PSOs ‘
cos |[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 |
co:1 1 1 1|1 | 1 1 1
=]
§
Co:2 1 1 1 1 1 1 1 1|
—d
COo:3 1 1 1 2 1 1 1 1 |
CO:4 1 1 1 1 1 1 1 1
CO:5 1 1 1 112 1 1 1|
C0:6 1 1 1 1 1 1 1 1
EE8681 - Microprocessors and Microcontrollers Laboratory
[ [ PROGRAM OUTCOMEs - (Pos) PSOs 1
cos |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
| f —
co:1 |1 | BENEN
Co:2 1 | 1 MR
] ] 1
co:3 | E AR R
L |
COo:4 | 1 f 1 1 1 ‘ 1 1 1 1 }
T \ j
co:5 ‘ 1 |1 U N 1 1 1|
co:6 | 1 [ e
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EE8611 - Mini Project

PROGRAM OUTCOMEs - (Pos) PSOs j
COs 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
C0:1 1 1 1 1 1 1 1 1
C0:2 1 2 1 1 1 1 1 1
Co:3 1 1 1 2 1 1 1 1
SEMESTER VII
EE8701 - High Voltage Engineering
PROGRAM OUTCOMEs - (Pos) PSOs
COs  ["Po-TPo | 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
CO:1 2 2 1 2 1 1 2 2 2
CO:2 1 2 2 2 1 2 1
CO:3 1 2 2 1 2 1 2 2 2
CO:4 2 |1 1 2 2 1 2 2 2
Cco:5 2 2 1 2 2 1 1 2 2

EE8702 - Power System Operation and Control

PROGRAM OUTCOMESs - (Pos) PSOs

COs | P0- T PO- ' PO- [ PO- [ PO- | PO- | PO- | PO- | PO~ FO-T PO PO- | PSO- [ PSO- | PSO-
L1213 /4 |5 |6 |7 |8 |9 |10 |11 |12 |1 |3 3

co:1 2 1 A 1
co2 |3 |3 [ 2 |2 |1 2 2 2 1 2
Co:3 2 1 1 1 2
co4 |2 |2 |1 [1 ]2 1 1 1 1 2
CO:5 1 [ [ 11 [ 2 1 1 1 1 2
e 1 2 2 2 1 1 3

EE8703 - Renewable Energy Systems

PROGRAM OUTCOME:s - (Pos) PSOs
cos | PO | PO (PO (PO (PO |PO |[PO [PO [ PO | PO PO | PO | PSO | PSO | Pso
11213 |4 |5 |6 |7 -89 |-10 -11 [ -12 | 1 -2 -3

co: |1 |1 [1 [1 [2 2 2 1 1
co: [ 1 [ 1 [1 |1 [2 2 2 1 1
Cco: |1 1 1 1 2 1 1 1 1
co: |1 |1 [1 |1 [2 2 . 1 1 1
CO: 1 1 1 1 2 2 2

co: |1 [ 1 |1 [1 [2 2 2
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OCST52  Introduction 1o ( hmg

PROGRAM OU TCOMEs - (Pos) )
PO PO PO PO po PO- PO PO PO PO po PO PO O o
COs 42 3 4 .5 ¢ 7 A 9 L F R 5 1 1
o ‘ 2 " ‘ | A
€02 2 (2 . R SR U S N ;
lcoa |2 Tz Ti T+ R Y B
1 CO:4 IR ‘ f d
L CO:5 2 ¢ L : : o
' GESO 71 - Dluﬁrr mnap . ment i S
| PROGRAM OUTCOME: - (Pos) . PsO
‘ PO PO PO PO PO PO PO PO PO PO PO PO PSO PSSO PSO
s 23 4 5 6 .7 .8 9 .10 .11 12 1 2 '3
| CO:1 3 2 | , L3 2 2
| CO:2 t 1 2 ,‘ 2 {1 ! !
N 4 Y SN W S | N S AP 1 4
CO:3 ' i 1 , l 2 |1 1 I
{ S e I | ) R I S RS ey 3 ’ wimisiih 1 1 4
EES010 - Power Systcm Transnem -
' PROGRAM OUTCOMESs - (Pos) | _PSOs .
PO ] PO [ PO | PO /PO PO PO [PO PO [PO [PO [ PO | PSO | Pso [ PsO
Cos 423 |-4 -5 |6 -7 j-s (9 1011 a2z (2 |3
‘ ; | | ; |
co1 | 1z | T ! 1 | AT (. '
g 4 t———— . — o 1
co2 | f ittt | | ' f |
—_— - e - {
, ! 2 ] [ | oo
Cco:3 T 1 | | | . R j
PR N ro ] ! 1 g
SN S SRS S N N —
. 2 1 ‘ ‘ ! L !
Co:5 ‘ II { i | | ] ’T _‘_AA- l__
, ab-ean 1 1 ! !
Co:6 |2 P i ot
EEB711 - Powe;System Simuladon laborawry e -
PROGRAM OUTCOMEs - (Pos) | s
L COs TP() PO- PO- PO- PO- PO-| PO- PO- PO- | PO- ' PO- PSO-| PSO- pso-
‘ 1] 203 | s (6 |7 '8 9 10 1 12 2 3
Z | 2 2 ! 'z Jz [z 12 1373 37—
| CO:1 1 | { ' i ! ‘ L 1 S S
, 51 75T | < 2 12 |z 2 Z 1
| CO:2 " ! ‘ VS S S
.‘ 7] T T1 T 1 71 |1 z 1z 2
. CO:3 ‘ ——
r 5 ] 1 1 1 1 2 z Z
Co4 i | .
e 3 T3 1 1 |1 Z 1
. CO:5 | | g
f T T3 1 1 1 2 Z '
| CO:6 { |
L S

,,Zslpl’).". 37
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EE8712 - Renewable Energy Systems Laboratory

I
3 COs
!
{

PO- | PO- | PO-T po- PO- | PO-
1 2 |3 4 5 6
| €O:1 1\[‘2\‘!2\\‘\
oo T 1T——4+—1-1 | |
{coz |2 K
| co:3 2 2 " 2
| co:s 1 1 ':2 ]
| 2 1 2 |
| CO:6
SEMESTER V1|

o
&

o
[ CO:1
Sl
[ CO:2
e
| Co:3
[ CO:4
g co:s

gCOﬁ

EE8018

PROGRAM OUTCOME:s - (os)

PROGRAM OUTCOME: - (Pos)

- Microcontroller Based Sy

Utilization and Conservation

EEB015 - Electric Energy Generation,

Stem Design
PROGRAM OUTCOMEs - (Pos)

t
{
; COs

;COﬂ

PO-
1

2 |3 ',4

]
!
| co:2

PO- ’ PO- j PO- | PO- | po-

5 6

[ co:3

—

i

| co:4

{

| co:5
[ —

5 Co:6

2
1
1
2
2
1

2
1
1
1
1
1

EE8811- Project Work

g‘ PROGRAM OUTCOMEs - (Pos)

1‘ C0s I 56-Tpo- I PO- { PO- [ PO- | PO- [ PO- [ PO- [ PO-] Po-
; 11203 /4|5 |6 |7 |8 |9 |10
[co1 |1 Lt [ i T
lcoz [ 1 L 1 1 |1 [1 |1 |7
;’ﬂ):s 1 v [ ] T 1
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Program Articulation Matrix

SEM COURSE| COs PROGRAM OUTCOMEs - (Pos) PSOs
HS8151 PO | PO (PO |PO | PO |[PO [PO [PO [PO | PO | PO | PO | PSO] PSO PSO
11-2 /-3 |-4 |5 -6 |-7 |89 |-10]-11]-12]-1 |-2 -3
Cco:1 - - - 2 1 2 - 1
co:2 | . 1 2 1 ' 1
Cco:3 - 2 2 - 2 - 2
CO0:4 1 1 - 1 - - 1
MA8151 co:1| 1 1 1 - - 1 -
co:2| ! |2 |1 o N
co3| 1 |2 |1 * o R :
co4| 1 |2 |1 | - - : -1 ’
cos| 1 |1 |1 o " - 1 :
PH8151 | 0.1 2 1 1 - - - - i #
Co:2 | 2 |1 1 i i - i ’
COo:3 | 2 1 1 ) 2 } )
Co:4 | 2 1 1 ) ) ) ) 2 ) )
; CO:5 | 2 1 1 - ) - 2 i} )
CY8151 |co:1| 2 | 1 2 |2 |1 ]2 -l -2 1 1| -
co:2| 1 |1 YO I UL S U S U (R B 1 |1 1| -
Co:3| 1 |1 11 |1 |1 1 |1 1| -
Co:4| 1 |1 1 1 {1 |1 - 1 |1 1
GE8151 | co:1| 2 | 1 1| 2 1| - 1
€o:2| 1 (1 | - |1 |1 1 |1 1
Co:3 | 1 1 1 1 1 1
co:4| 1 |1 1|1 1 1
Co:5| 2 [ 1 |1 |1 |1 1 |1 1
Co:6 | 2 1 1 1 - 1 1 1
GE8152 | co:1 1 1
COo:2 1 1
CO:3 1 1
CO:4 1 1
CO:5 1 1
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8161 coa | 2 [; 1 |, 1 l! 1 [ | IR

Co:2 | 2 5 1 1 1 !( 1 II Ji , 1

Co:3 11 |1 |1 |1 ], II 1| ! i

Co:4 | 2 1 ) 1 1 f 1 j '

CO:51 1 |2 |1 |1 |4 [ 1 j , 1

Co:1| 1 | 2 J’ 1 ] 1 { 1
BS8161 | cq.2 EE " 1 J ; ! 1|
Co:3 | 1 1 . J l - i 1 Jj 1
SEM COURSE[ COs PROGRAM OUTCOMEs - (Pos) ’ PSOs |
- HS8251 PO | PO | PO [PO [PO [PO | PO | PO | PO PO [ PO | PO | PSO| PSO IPSOJ
1121314516 |7 |8|-9 |-10]-11]-12-1 ]~2 |3 |
Co:1 | . . - - - - -2 ] -2 | - - } 1 IJ
o) -1 -1-1-1-T-1T-1T-T:ilz - T71 SER
Co:3 | . - - - - - - - 2 2 - 2 - - !T 2 !
Co:4 | . - - - - . - - 1 1 R - 2 ;’ 1
MA8251 [co.q | 1 | T | 1 -] - - 1 S B
co:2| ! |z 1| - |- i -1 o
.

co3 |l 2 1 - T T T T -] -
Co4) 1 |2 01 -0 - T T T T - j}
PH8253 co:1 | 2 | 1 | 4 e R - b = 1. ] T
" Co:2 | 2 | 1 | 1 i R R R R AL I ol [ . - { = "j
Co:3 | 2 1 1 - i i ) ) i ) ) - 2 } - ;

Co:4 | 2 1 1 - ) ) i ) i ) ) - 2 - -
Co:5 | 2 1 1 - ) ) ) ) . B ) - 2 . { -
BE8252 | co:.1 | . » - | 3 - | 2 - 5 - - - . 1 . 42 5
o2 - |- |-l | -Jz2 |- |- .1 T-1T-_7T -3
o3| - | - (-3 |- Q2 (- |- T-T1T-71T-1° - 1. |
co:4 | . - - 3 - 2 - - - - - - 1 - - (
Co:5 | - - - 2 - 1 .| - - - - - - - - :
EE8251 | co:1 | > 2 2 1 1 1 1 - - - 1 1 2 1 i
Cozlz 2 |1 o |-|-]- 11121, L 1
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Q03
N o
GES291 con

| €02 |

| — *
) [ (NN 1
co |
GE8201 CO: ;
i (,02 I \
o3 | 4
CO:4 1
BEB261 | Cout | -
co:2 |
L l (:0:3 l »

SEM

COURSE| COs

A8353 |

PO |

PO
-3

l

|

1 1

PROGRAM OUTCOMES - (Pos)

')0 p()

e | .5

29| Page :

cosr| 2| v
co:2| © 1 B
woa | T
Cowt | 2 1| S
co:s | 2 1
‘—BEMSf c0:1 | 3'" "—':? —‘u-:.:;_
co:2 | ! T
‘EO.:B 3 2 1
CO:4 KN EN N
cos | 3 [
C0:6 2 3
EE8391 co?i;‘g‘ -.I *—l~ 2,_;
CO:2 i \{f —:{ 2A - 2
cos| |z |2 |22
cot| 2 | 2| 1] 2
co:5 | 2 ?“F';’{““g ps
I E

PO | PO
.(‘ 5 7
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PSOs

|

EE8501

PO

PO

PO
-4

PO | PO
-6 | -7

PO
-8

PO
-9

PO | PO | PSO

PSO
-2

PSO
-3

Co:1

1

N

CO:2

CO:3

COo:4

W W w| N

Co:5

Wl W w| w|l w

N

N N N N

—
N = R =

NwNNN

HV—ID—\N)—-

EE8551

CO:1

—

CO:2

CO:3

(U

= -

CO:4

CO:5

—

Co:6

—

N N[ =

N N

[\

EE8552
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C0:2 1 l 1 {I ]( l : r-l—-T T rml,._s |
€03 ! ! I I ‘1__‘%“1“1;»‘“!7
co4 ! 1 FRER O
s T SRR
s ! . 3 N T
EE8611 | co.1 | | : et T{
S ! . O I O l ! |
co:3 . 1 vl o ]
SEM COURSE COs PROGRAM OUTCOME:s - (Pos) PSOs
VIl [EE8701 PO [POPO [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
co:1 2 21| 2|1 1 5 > 5
COo:2 1 2 2 2 1 2 1
C0:3 1|2]2]1]2 1 ST 2 F 2 1
co:4 2 1] 1] 2] 2 1 > 2 1 2 =
Co:5 2 (2|1 2]2 1 L2 | 2 |
EE8702 | co1 2 1 1 T
COo:2 313 2 |2 1 2 2 2 1 3
Co:3 2 1 1 1 5
CO4 2 (2 | 1]1 | 2 1 : R
CO:5 11 11 2 1 1 1 1 2
C0:6 1 2 2 2 | 1 |1 [ 3
EE8703 | co:1 1 1] 1] 1]2 2 5 -
C0:2 1|1 1] 1] 2 2 5 T
P 1] 1 1| 2 1 1 e
CO4 1 1] 1] 1] 2 2 ] =
CO:5 11 1] 1] 1]2 2 5 i M =
CO6 11| 1] 1]2 2 >
0CS752 | co:1 'BELE 1] 2] 2 2 2 | 21 2]
€0:2 2 | 2|1 2 | 2| 2 2| 2| 2| 2
Co:3 2 |21 1| 2] 2 2| 2 2 J_. 2
C0:4 2 1 2pA g8 2 | 2 2| 2| 3] 2 /
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: Co:5 1 1] 1 1]1]1]2 |2
1! Co6 1 1] 1 1|1 |12 2
'l EE8712 | co1 1 2 | 2 1] 2|2 2
| | 0:2 2 2 | 2 2 22 2|21
; €o:3 2 2 | 2 2 | 1] 2] 2 2 2
| ;‘ !’ C0:4 2 2 | 2 2 21| 2] 212
, [co:s 1 1| 2 2 22| 2|1
‘.’ ico:s | 2 1| 2 2 | 1| 2
| SEM { COURSI-:!L COs PROGRAM OUTCOME:s - (Pos)
i EEB01S | PO [ PO [PO [PO | PO [PO | PO | PO | PO
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AN AT Averedited nstitutaon

/| KINGS |- -
:

G OF EMNGINGE RN Gt

ex 24f) & 12(B) of UGC
Appreved by AICTE, New Delhi
Attiliated to Anna University, Chenaas

Department of Mechanical Engineering

PROGRAMME EDUCATIONAL OBJECTIVES (PEO):

Bachelor of Mechanical Engineering curriculum is designed to impart Knowledge, Skill and

Attitude on the graduates to,

1. Have a successful career in Mechanical Engineering and allied industries.

2. Have expertise in the areas of Design, Thermal, Materials and Manufacturing.

3. Contribute towards technological development through academic research and industrial
practices.

4. Practice their profession with good communication, leadership, ethics and social responsibility.

5. Graduates will adapt to evolving technologies through life-long learning.

PROGRAMME OUTCOMES (PO):

1. An ability to apply knowledge of mathematics and engineering sciences to develop
mathematical models for industrial problems.

2. An ability to identify, formulates, and solve complex engineering problems. with high degree of
competence.

3. An ability to design and conduct experiments, as well as to analyze and interpret data obtained
through those experiments.

4. An ability to design mechanical systems, component, or a process to meet desired needs within
the realistic constraints such as environmental, social, political and economic sustainability.

5. Anability to use modern tools, software and equipment to analyze multidisciplinary problems.

6. An ability to demonstrate on professional and ethical responsibilities.

7. An ability to communicate, write reports and express research findings in a scientific
community.

8. An ability to adapt quickly to the global changes and contemporary practices.

9. An ability to engage in life-long learning.

PROGRAM SPECIFIC OBJECTIVES (PSO):

1. To analyze, design and develop solutions by applying foundational concepts of Mechanical
Engineering.

2. To apply design principles and best practices for developing quality products for real life
mechanical engineering problems.

3. To adapt to emerging Information and Communication Technologies (ICT) to innovate ideas

and solutions to existing/novel mechanical problems.
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ANNA UNIVERSITY, CHENNAI
AFFILIATED INSTITUTIONS
B.E. MECHANICAL ENGINEERING
REGULATIONS — 2017
CHOICE BASED CREDIT SYSTEM

PROGRAMME EDUCATIONAL OBJECTIVES:

Bachelor of Mechanical Engineering curriculum is designed to impart Knowledge, Skill and

Attitude on the graduates to

1. Have a successful career in Mechanical Engineering and allied industries.

2. Have expertise in the areas of Design, Thermal, Materials and Manufacturing.

3. Contribute towards technological development through academic research and industrial
practices.

4. Practice their profession with good communication, leadership, ethics and social
responsibility.

5. Graduates will adapt to evolving technologies through life-long learning.

PROGRAMME OUTCOMES

1. An ability to apply knowledge of mathematics and engineering sciences to develop
mathematical models for industrial problems.

2. An ability to identify, formulates, and solve complex engineering problems. with high
degree of competence.

3. An ability to design and conduct experiments, as well as to analyze and interpret data
obtained through those experiments.

4. An ability to design mechanical systems, component, or a process to meet desired needs
within the realistic constraints such as environmental, social, political and economic
sustainability.

5. An ability to use modern tools, software and equipment to analyze multidisciplinary
problems.

6. An ability to demonstrate on professional and ethical responsibilities.

7. An ability to communicate, write reports and express research findings in a scientific
community.

8. An ability to adapt quickly to the global changes and contemporary practices.

9. An ability to engage in life-long learning.

PEO / PO Mapping

Educ a':{:f;fgg;:cﬁves PO1 | PO2 | PO3 | PO4 | PO5| PO6| PO7| PO8| PO9
I v v v v v v v v %
I v v v v 7
i v v v v v
1Y 7 ~ -+
\" v v v v v

1 |
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PO 1: Engineering knowledge: Apply the knowledge of mathematics, science, engineer?ng
fundamentals, and an engineering specialisation for the solution of complex engineering

problems.

Competency

Indicators

1.1 Demonstrate competence in
mathematical modelling

1.1.1 Apply mathematical techniques such as
calculus, linear algebra, and statistics to solve
problems

1.1.2 Apply advanced mathematical techniques to
model and solve mechanical engineering problems

1.2 Demonstrate competence in basic
sciences

1.2.1 Apply laws of natural science to an engineering
problem

1.3 Demonstrate competence in
engineering fundamentals

1.3.1 Apply fundamental engineering concepts to
solve engineering problems

1.4 Demonstrate competence in
specialized engineering knowledge to
the program

1.4.1 Apply Mechanical engineering concepts to solve
engineering problems.

PO 2: Problem analysis: Identify, formulate, research literature, and analyse complex

engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

Competency

Indicators

2.1 Demonstrate an ability to identify
and formulate complex engineering
problem

2.1.1 Articulate problem statements and identify
objectives

2.1.2 Identify engineering systems, variables, and
parameters to solve the problems

2.1.3 Identify the mathematical, engineering and
other relevant knowledge that applies to a given
problem

2.2Demonstrate an ability to formulate
a solution plan and methodology for an
engineering problem

2.2.1 Reframe complex problems into interconnected
sub-problems

2.2.2 ldentify, assemble and evaluate information
and resources.

2.2.3 ldentify existing processes/solution methods
for solving the problem, including forming justified
approximations and assumptions

2.2.4 Compare and contrast alternative solution
processes to select the best process.

2.3 Demonstrate an ability to
formulate and interpret a model

2.3.1 Combine scientific principles and engineering
concepts to formulate model/s (mathematical or
otherwise) of a system or process that is appropriate
in terms of applicability and required accuracy.

2.3.2 ldentify assumptions (mathematical and

physical) necessary to allow modeling of a system at
the level of accuracy required.

2.4 Demonstrate an ability to execute a
solution process and analyze results

241 Apply engineering mathematics
computations to solve mathematical models

2.4.2 Produce and validate results through skilful use
of contemporary engineering tools and models

and
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2.43 Identify sources of error in the solution
process, and limitations of the solution.

2.4.4 Extract desired understanding and conclusions
consistent with objectives and limitations of the
analysis

information to provide valid conclusions.

PO 3: 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

Competency

Indicators

3.1 Demonstrate an ability to conduct
investigations  of technical  issues
consistent with their level of knowledge
and understanding

3.1.1 Define a problem, its scope and importance for
purposes of investigation

3.1.2 Examine the relevant methods, tools and
techniques of experiment design, system calibration, data
acquisition, analysis and presentation

3.1.3 Apply appropriate instrumentation and/or
software tools to make measurements of physical
quantities

3.1.4 Establish a relationship between measured data
and underlying physical principles.

3 2Demonstrate an ability to design
experiments  to  solve open-ended
problems

3.2.1 Design and develop an experimental approach,
specify appropriate equipment and procedures

3.2.2 Understand the importance of the statistical design
of experiments and choose an appropriate experimental
design plan based on the study objectives

3.3 Demonstrate an ability to analyze data
and reach a valid conclusion

3.3.1 Use appropriate procedures, tools and techniques
to conduct experiments and collect data

3.3.2 Analyze data for trends and correlations, stating
possible errors and limitations

3.3.3 Represent data (in tabular and/or graphical forms)
so as to facilitate analysis and explanation of the data,
and drawing of conclusions

3.3.4 Synthesize information and knowledge about the
problem from the raw data to reach appropriate
conclusions

PO 4: 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 public
health and safety, and cultural, societal, and environmental considerations.

Competency

Indicators

4.1 Demonstrate an ability to define a
complex/  open-ended problem in
engineering terms

4.1.1 Recognize that need analysis is key to good problem
definition

4.1.2 Elicit and document, engineering requirements from
stakeholders

4.1.3 Synthesize engineering requirements from a review
of the state-of-the-art

4.1.4 Extract engineering requirements from relevant
engineering Codes and Standards such as ASME, ASTM,
BIS, ISO and ASHRAE.

4.1.5 Explore and synthesize engineering requirements
considering health, safety risks, environmental, cultural
and societal issues

41.6 Determine  design objectives, functioLmJ

2.6.1_107 2.6.1_Mech 7



— |

4.2 Demonstrate an ability to generate a
diverse set of alternative design solutions

4.3 Demonstrate an ability to select an
optimal design scheme for further
development

requirements and arrive at specifications
generation tools to develop

alternate design solutions
]

4.2.1 Apply formal idea
multiple engineering design solutions
4.2.2 Build models/prototypes to develop a diverse set of

design solutions
4.2.3 Identify suitable criteria for the evaluation of

4.3.1 Apply formal decision-making tools to select optima
engineering design solutions for further development

4.3.2 Consult with domain experts and stakeholders to
select candidate engineering design solution for further

development

4.4 Demonstrate an ability to advance an
engineering design to defined end state

4.4.1 Refine a conceptual design into a detailed design
within the existing constraints (of the resources)

4.4.2 Generate information through appropriate tests to
improve or revise the design

4.5 Demonstrate an understanding of the
impact of engineering and industrial
practices on social, environmental and in
economic contexts

45.1 Identify risks/impacts in the life-cycle of an
engineering productor activity

4.5.2 Understand the relationship between the technical,
socio-economic  and environmental dimensions of

sustainability

4.6 Demonstrate an ability to apply
principles of sustainable design and
development

4.6.1 Describe management techniques for sustainable
development
4.6.2 Apply principles of preventive engineering and

sustainable development to an engineering activity or
product relevant to the discipline

PO 5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an

understanding of the limitations.

Competency Indicators
5.1 Demonstrate an ability to identify/ 5.1.1 Identify modern engineering tools such as
create modern  engineering tools, computer-aided  drafting, modeling and analysis;

techniques and resources

techniques and resources for engineering activities
5.1.2 Create/adapt/modify/extend tools and techniques
to solve engineering problems

5.2 Demonstrate an ability to select and
apply discipline-specific tools, techniques
and resources

5.2.1 Identify the strengths and limitations of tools for (i)
acquiring information, (ii) modeling and simulating, (iii)
monitoring system performance, and (iv) creating
engineering designs.

5.2.2 Demonstrate proficiency in using discipline-specific
tools

5.3 Demonstrate an ability to evaluate the
suitability and limitations of tools used to
solve an engineering problem

5.3.1 Discuss limitations and validate tools, techniques
and resources

5.3.2 Verify the credibility of results from tool use with
reference to the accuracy and limitations, and the
assumptions inherent in their use.

PO 6: 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.

Competency |

Indicators
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safety, legal and public welfare

6.1 Demonstrate an ability to describe
engineering roles in a broader context, e.g.
pertaining to the environment, health,

6.1.1 Identify and describe various engineering roles;
particularly as pertains to protection of the public and
public interest at the global, regional and local level

professional  engineering
legislation and standards

6.2 Demonstrate an understanding of
regulations,

6.2.1 Interpret legislation, regulations, codes, and
standards relevant to your discipline and explain its
contribution to the protection of the public

ethical dilemmas

6.3 Demonstrate an ability to recognize

6.3.1 Identify situations of unethical professional conduct
and propose ethical alternatives

Code of Ethics

6.4 Demonstrate an ability to apply the

6.4.1 Identify tenets of the ASME professional code of

ethics.
6.4.2 Examine and apply moral & ethical principles to
known case studies.

and define a role for each member

6.5 Demonstrate an ability to form a team

6.5.1 Recognize a variety of working and learning
preferences; appreciate the value of diversity on a team

6.5.2 Implement the norms of practice (e.g. rules, roles,
charters, agendas, etc) of effective team work, to

accomplish a goal.

team operations--

leadership skills

6.6 Demonstrate effective individual and
communication,
problem-solving, conflict resolution and

6.6.1 Demonstrate effective communication, problem-
solving, conflict resolution and leadership skills

6.6.2 Treat other team members respectfully

6.6.3 Listen to other members

6.6.4 Maintain composure in difficult situations

project

6.7 Demonstrate success in a team-based

9.3.1 Present results as a team, with smooth integration of
contributions from all individual efforts

PO 7: Communication: Communicate effectively on complex engineering activities with the engineering
community and with the 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

Competency

Indicators

work

7.1 Demonstrate an ability to comprehend
technical literature and document project

7.1.1 Read, understand and interpret technical and non-
technical information

7.1.2 Produce clear, well-constructed, and well-supported
written engineering documents

7.1.3 Create flow in a document or presentation - a logical
progression of ideas so that the main point is clear

7.2 Demonstrate competence in listening,
speaking, and presentation

7.2.1 Listen to and comprehend information, instructions,
and viewpoints of others
7.2.2 Deliver effective oral presentations to technical and
non-technical audiences

7.3 Demonstrate the ability to integrate
different modes of communication

7.3.1 Create engineering-standard figures, reports and
drawings to complement writing and presentations
7.3.2 Use a variety of media effectively to convey a
message in a document or a presentation

PO 8: Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.

Competency

Indicators

8.1 Demonstrate an ability to evaluate the
economic and financial performance of an
engineering activity

8.1.1 Describe various economic and financial
costs/benefits of an engineering activity

8.1.2 Analyze different forms of financial statements to
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evaluate the financial status of an engineering project

8.2 Demonstrate an ability to compare and
contrast the costs/benefits of alternate
proposals for an engineering activity

8.2.1 Analyze and select the most appropriate proposal
based on economic and financial considerations.

8.3 Demonstrate an ability to plan/manage
an engineering activity within time and
budget constraints

8.3.1 Identify the tasks required to complete an
engineering activity, and the resources required to
complete the tasks.

8.3.2 Use project management tools to schedule an
engineering project, so it is completed on time and on
budget.

PO 9: Life-long learning: Recognise the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Competency

Indicators

9.1 Demonstrate an ability to identify gaps
in knowledge and a strategy to close these

gaps

9.1.1 Describe the rationale for the requirement for
continuing professional development

9.1.2 Identify deficiencies or gaps in knowledge and
demonstrate an ability to source information to close this

gap

9.2 Demonstrate an ability to identify
changing trends in engineering knowledge
and practice

9.2.1 Identify historic points of technological advance in
engineering that required practitioners to seek education
in order to stay current

9.2.2 Recognize the need and be able to clearly explain
why it is vitally important to keep current regarding new
developments in your field

9.3 Demonstrate an ability to identify and
access sources for new information

9.3.1 Source and comprehend technical literature and
other credible sources of information

9.3.2 Analyze sourced technical and popular information
for feasibility, viability, sustainability, etc.
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