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PROGRAMME OUTCOME, PROGRAMME
SPECIFIC OUTCOMES AND COURSE
OUTCOMES OF ALL DEPARTMENTS- 2023-24
(CRITERIA- 2)
Department of Computer Science and Engineering (IOT, Cyber Security
including Block chain Technology)

2.6.1 Program outcomes, program specific outcomes and course outcomes

Program Outcomes:

PROGRAMME
OUTCOMES(PO)

Program
Qutcomes

Program Outcomes (POs)

At the end of the B.E program, students are expected to have developed the following outcomes.

PO1: Apply the engineering knowledge of mathematics, science, engineering fundamentals with engineering
specialization to the solution of complex engineering problems.

PO2: Identify, formulate, analyse and give solutions to complex engineering problems by reaching to
substantiated conclusion using first principles of mathematics, natural sciences, and engineering sciences.

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

PO4: Use practical-based knowledge and research methods including design of experiments, analysis and
interpretation of data, and synthesis of the information to provide valid conclusions.

POS5: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools
including prediction and modelling to complex engineering activities with an understanding of the hm)»sémons -

PO6: Apply reasoning informed by the contextual knowledge to assess societal, health, safgt\yfr@ziﬁa'
cultural issues and the consequent responsibilities relevant to the professional engineering pracng:;,ncm af

PO7: Understand the impact of the IoT enabled devices and the power of their and intera&idA 18adingatey
automation, in societal and environmental contexts, and demonstrate the knowledﬁ@‘ofGﬁﬂF need) for ;

AING
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PO8: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

PO9: Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

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

PO11: 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.

PO12: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 OUTCOMES (PSOs):
Engineering Graduates will be able to:

Graduates will be able to design and implement IoT systems that integrate various sensors,
actuators, and communication networks to solve real-world problems.

Graduates will be proficient in implementing cybersecurity measures to protect data integrity
and privacy in loT and blockchain systems..

Graduates will demonstrate the ability to work collaboratively in interdisciplinary teams to
develop comprehensive loT and cybersecurity solutions.

Course outcomes (COs)

C- 1 1 # s s P
Explam the basnc concepts of pl'Obablllt}', random varlables, probabllnty dlstnbtlon

Apply suitable probability distribution models for the given scenario.

Apply the notion of a discrete-time Markov chain and n-step transition probabilities to

solve the given problem

Use statistical methodology and tools in the engineering problem-solving process

Compute the confidence intervals for the mean of the population and Apply the ANOVA

test related to engineering problems.

Name: V atics for Co mput

| Apply the K—Map techmques to snmphfy various Boolean expressnons '
Design different types of combinational and sequential circuits along with Verilog

programs.
Describe the fundamentals of machine instructions, addressing modes and

| Processor performance.
Explain the approaches involved in achieving communication between processor

1/0 devices Principa
RAIARAIES\WARY

Analyze internal Organization of Memory and Impact of cacheml;@bmggpgmm AING
Performance - - 0 =

| Explain the structure and functionality of operating system
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Apply appropriate CPU scheduling algorithms for the given problem.
Analyse the various techniques for process synchronization and deadlock handling

Apply the various techniques for memory management and explain secondary storage
management strategies.

SEM: 2ndyear / 3rdsem Year of Study : 2023-24
ourse Name:— Data Structures And Applications- BCS304
Explain dlﬂ’erent data structures and thelr appllcatlons
Apply Arrays, Stacks and Queue data structures to solve the given problems
Use the concept of linked list in problem solving.
Develop solutions using trees and graphs to model the real-world problem.

Explain the advanced Data Structures concepts such as Hashing Techniques and Optimal
Binary Search Trees

The student should be able to Analyze various Imear and non-linear data structures
Demonstrate the working nature of different types of data structures and their applications
Use appropriate searching and sorting algorithms for the give scenario.

Apply the appropnate data structure for solvmg real world problems

/| SEM: 21 Ssrdsem ! Year of Study
purse Name:— Social Connect And Responsibility

Communicate and connect to the surroundmg

Create a responsible connection with the society.

Involve in the community in general in which they work

Notice the needs and problems of the community and involve them in problem —solving.

Develop among themselves a sense of social & civic responsibility & utilize their knowledge
in finding practical solutions to individual and community problems mobilizing community
participation to acquire leadership qualities , democratic, attitudes and competence required
for group-living and sharing of responsibilities & gain skills in mobilizing community
participation

Dcmonstrate proﬁcnency in wntmg simple programs involving branching and looping

structures.
Design a class involving data members and methods for the given scenario.

Apply the concepts of inheritance and interfaces in solving real world problems.
Use the concept of packages and exception handling in solving complex problem

Apply concepts of multithreading, auto boxing and enumerations in program development

Demonstrate the use of lDLB or PyChatm IDE to create Python Apphcatlons )
Use Python programming constructs to develop programs for solving real-world problems

L l]lylpd'

Use Matplotlib for drawing different Plots RAJARALESWARS
Demonstrate working with Seaborn, Bokeh for visualization. COLIEGE OF ENGINCERS
Use Plotly for drawing Time Series and Map ~amohalli Cross_Bengalur | 74
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Understand the various types of cyber threats and attacks o

| Explain various attacks and security aspects in Digital payment
Understand the various concepts in Email and web Security.
Describe fundamentals of IoT and its challenges.

Analyse different access technologies for loT.

=

Apply asymptotrc notatronal method to analyze the performance of the algonthms in terms of
time complexity.

Demonstrate divide & conquer approaches and decrease & conquer approaches to solve
computational problems using suitable tools.

Make use of transform & conquer and dynamic programming design approaches to solve the
given real world or complex computational problems.

Apply greedy and input enhancement methods to solve graph & string based computational
problems using suitable tools.

Analyse various classes (P,NP and NP Complete) of problems and Illustrate backtracking,
branch & bound and approximation methods.

ivL: Zndvea 3th sem

Describe the basrc elements of a relatlonal database management system

Design entity relationship for the given scenario..

Apply various Structured Query Language (SQL) statements for database manipulation.
Analyse various normalization forms for the given application

Develop database applications for the given real world problem and Understand the concepts
related to NoSQL databases

Demonstrate the usage
Use Autopsy tools for digital forensic.
Demonstrate Network analysis using Network miner tools.

Apply concepts of logrcal reasonmg and mathematlcal proof techn rques in provmg
theorems and statements.

Demonstrate the application of discrete structures in different fields of computer science.
Apply the basic concepts of relations, functions and partially ordered sets for coriup%qﬂ

representations.
Solve problems involving recurrence relations and generating functions pr,nc,

[llustrate the fundamental pnncrples of Algebraic structures with the probleis ¥etatedstg
computer science & engineering. COLLEGE OF ENG INEERIA

e N2 Ame:- l ulllJ
Develop and test program usmg ARM7TDM]/LPC2]48
Conduct the following experiments on an ARM7TDMI/LPC2148 evaluation board using
evaluation version of Embedded 'C' & Keil Uvision-4 tool/compiler..

Nay

4 / 121



| Evaluate the principles of design and development, for exploring novel bioengineering projects

| Corroborate the concepts of biomimetic for specific requirements.

Think critically towards exploring innovative bio based solutions for socially relevant
| problems.

o { Unive ";,‘."fl‘n ht:: “  UHK 7 7
They would become more responsnble in life, and in handlmg problems with sustamable
solutions, while keeping human relationships and human nature in mind.

They would have better critical ability.

| They would also become sensitive to their commitment towards what they have understood
(human values, human relationship and human society).

It is hoped that they would be able to apply what they have learnt to their own self in
different day-to-day settings in real life, at least a beginning would be made in this

RAJARAJESWARI
COLLEGE OF ENGINCERING
~amgho!li Cross, Eengaluru-74
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PROGRAMME OUTCOME, PROGRAMME
SPECIFIC OUTCOMES AND COURSE
OUTCOMES OF ALL DEPARTMENTS—- 2023-24
(CRITERIA- 2)
Department of Computer Applications

2.6.1 Program outcomes, program specific outcomes and course outcomes

Program Outcomes:

PROGRAMME
OUTCOMES(PO)

<

tadividaal ‘
work T

Program

Pl Consnunicativa

Outcomes

Program outcome(PO)

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 considertion for the
v O
public health and safety, and the cultural, societal, and environmental considerat ),’7 S R Y
" il

Conduct investigations of complex problems: Use research-based knowledgemq,_rm,a'rfch methods
including design of experiments, analysis and interpretation of data, and §ynth8is i théRhformation to
COLLEGE OF ENGINEE RING

provide valid conclusions. :
TmOh’ h ]_"p Q Bonaal Eraw 7

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering
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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.

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.

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.

Understand the principles of Computer Applications and enrich knowledge in recent advancements

and developments in Software Industries.
Competent in programming and computing skills, ability to apply software development

methodologies and modelling to solve real world problems.

g ‘ e 9.\
(4
RAJARATESTVAR)
COLLEGE OF ENGINEERING
“amohalli Cross, Bengalury-7a

7/ 121




Course Outcomes(COs)

Apply the fundamentals of set th and matrices for the iven Pfoble. ;

Apply the types of distribution, evaluate the mean and variance for the given case study/

problem.

Solve the given problem by applying the Mathematical logic concepts.

Model the given problem by applying the concepts of graph theory.

Design strategy using gaming theory concepts for the given problem.

Identify and list the different applications of discrete mathematical concepts in computer

science

Analyse the basic Operating System Structure and concept of Process Management

Analyse the given Synchronization/ Deadlock problem to solve and arrive at valid

conclusions.

Solve the given problem by applying the Mathematical logic concepts.

Ability to design and solve synchronization problems.

Ability to simulate and implement operating system concepts such as scheduling,
Deadlock management, file management, and memory management.

N
g f‘\! e

Principa
RAJARAJESWARI

Demonstrate different data structures, its operations usig C programming the
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Apply control structures the concepts of inheritance and overloading for a given problem.

Perform essential operations using Numpy and Pandas

Structuring data in the dataset for a given problem

Demonstrate the concepts of data visualization.

co1 Apply the basic concepts of networks like protocol, internet and OSI layers
co2 Analyze the Physical Layer of 1 and 2

co3 Demonstrate the various Switching networks

coa Analyze the Data Link Layer of | and 2

Describe the basic algorithm design strategies and use them for devising new solutions to

various problems

Analyse algorithms for time/space complexity

Differentiate between deterministic and probabilistic algorithms and use the

probabilistic algorithms in appropriate scenarios

the given problem. _
Carry out literature survey, define the problem statement and suggest,'smnmggw*mn for the
given problem and present in the format of the research paper F@EE) JF ENGINE [m NG

\m-'-

Analyse the problem and conduct experimental design with the sampllngs L2==agaluru-74

Perform the data collection from various sources segregate the primary and secondary L2

Data.
Apply some concepts/section of Copy Right Act /Patent Act /Cyber Law/ Trademark to L2
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- the given case and develop —conclusions.

Demonstrate the key concepts introduced in C programming by writing and executing the

programs.

Demonstrate the concepts of structures and pointers for the given application/problem.

Implement the single/multi-dimensional array for the given problem.

Demonstrate the application of logic gates in solving some societal/industrial problems.

Analyse how memory organization, operations, instruction sequencing and interrupts are useful

in executing the given program.

Identify, analyze and define database objects, enforce integrity constraints on a database using /

co1
RDBMS

co2 Use Structured Query Language (SQL) for database manipulation and also demonstrate
the basic of query evaluation.

co3 Design and build simple database systems and relate the concept of transaction,
concurrency control and recovery in database

co4 Develop application to interact with databases, relational algebra expression.

cos Develop applications using tuple and domain relation expression from queries.

Use object oriented programming concepts to solve real world problems. = - &= Z2luru-72

Explain the concept of class and objects with access control to represent real world entities

Describe the concept of interface and abstract classes to define generic classes.

Demonstrate the implementation of inheritance (multilevel, hierarchical and multiple) by
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using extend and implement keywords.

Demonstrate the user defined exceptions by exception handling keywords ( try, catch,
throw, throws and finally)

Understand the process of graphical user interface design and implementation using AWT

or swings.

CO7 Use different layouts (Flow Layout, Boarder Layout, Grid Layout, Card Layout) to

position the controls for developing graphical user interface

co1 Design a software system, component or process to meet desired needs within realistic
constraints

co2 Assess professional and ethical responsibility

co3 Function on multi-disciplinary teams

co4 Use the techniques, skills, and modern engineering tools necessary for engineering
practice

Ccos Analyze, design, implement, verify, validate, implement, apply, and maintain software

systems or parts of software systems

co1

/o F orhnr
v o CCIHIIIOI0MVICS

Apply the features JQuery for the given web based problem

co2 Demonstrate the development of XHTML documents using JavaScript and CSS.

co3 Ilustrate the use of CGI and Perl programs for different types of server side applications.

co4 Design and implement user interactive dynamic web based applications. N

cos Demonstrate applications of Angular JS and JQuery for the given problem. ¥/ .®

CO6 Apply the concept and usages web based programming techniques. %
CcO7 CO7 Learning and Developing XHTML documents using JavaScriptand: G881

CULLEGE OF ENGINFERING

v ts ot
Vs
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Design and implement algorithms for 2D graphis primitives and attributes.

Ilustrate Geometric transformations on both 2D and 3D objects.

Understand the concepts of clipping and visible surface detection in 2D and 3D viewing and

Illumination Models.

Discuss about suitable hardware and software for developing graphics packages using OpenGL

Analyse the concept of data warehouse, Business Intelligence and OLAP.

Demonstrate data pre-processing techniques and application of association rule mining

Algorithms.

Apply various classification algorithms and evaluation of classifiers for the given Problem.

Analyse data mining for various business intelligence applications for the given problem.

Apply classification and regression techniques for the given problem.

Analyse the essentials of supply chain management in ERP.

Analyse the implementation of ERP in the context of business of the different organization

Analyse and apply ERP for different business modules for the given problem.

Analyse the given case study of ERP marketing.

Analyse the design of ERP with future E-commerce and internet.

co1 Analyse the new technologies that provide interactive devicean I ine
co2 Apply the guidelines to develop the UID and evaluate for the given problem.
co3 Apply the development methodologies with an analysis of the social impact and legal issues

Understand Direct Manipulation and Virtual Environment
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co4 Discuss the command, natural languages and issues in design for maintaining QoS

Co5 Demonstrate techniques for information search and visualization for the given problem.

Recall the theoretical foundations of various issues related to linear programming modeling to

formulate real-world problems as a L P model

Explain the theoretical workings of the graphical, simplex and analytical methods for making

effective decision on variables so as to optimize the objective function.

Identify appropriate optimization method to solve complex problems involved in various

industries.

Demonstrate the optimized material distribution schedule using transportation model to

minimize total distribution cost.

Explain the theoretical workings of sequencing techniques for effective scheduling of jobs on

machines.

Analyze and design classical encryption techniques and block ciphers

Understand and analyze data encryption standard.

Understand and analyze public-key cryptography, RSA and other public-key cryptosystems

Understand key management and distribution schemes and design User Authentication,

such as Diffie-Hellman Key Exchange, EIGamal Cryptosystem, etc

Analyze and design hash and MAC algorithms, and digital signatures.

Identify problems that are amenable to solutionby Al methods.

Identify appropriate Al methods to solve a given problem.

Formalize a given problem in the language/framework of different Al methods

Implement basic Al algorithms for the given problem.
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Design and carry out an empirical evaluation of different algorithms on a problem

formalisation, and state the conclusions that the evaluation supports.

Describe the requirements for mobile applications

Explain the challenges in mobile application design and development

Develop design for mobile applications for specific requirements

Implement the design using Android SDK, Objective C and iOS

Deploy mobile applications in Android and iPone marketplace for distribution

Analyse design issues and different message passing techniques in DOS, distributed systems

Analyse RPC implementation and its performance in DOS

Analyse the major security issues associated with distributed systems and evaluate

techniques available for increasing system security

Apply the concepts of distributed shared memory and resource management for the given

problem/ case study.

Analyse distributed file systems and evaluate the performance in terms of fault tolerance,

file replication as major factors.

Apply modification to the existing algorithms to improve the performance of DOS.

Apply parsing technique to the given problem and verify the output and give valid conclusions.

Illustrate the approaches to syntax and semantics in NLP.

Formulate solutions for a range of natural language components using existing algorithms,
techniques and frameworks, including part-of-speech tagging, language modelling, parsing and

semantic role labelling.
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Evaluate NLP solutions of the given problem and arrive at valid conclusions.

Illustrate information retrieval techniques.

nal CS LISINO |
AREA R - JAAR D

Understand and comrehend the basics of Python programming.

Apply knowledge in real time applications

Apply the Data Pre-processing & Data Wrapping

Demonstrate the Web Scraping and Numerical Analysis

Analyse the loT architecture and design along with functional/compute stack and

data management.

Apply IOT architecture for a given problem.

Analyse the application protocol, transport layer methods for the given business

case.

Analyse the application of data analytics for 10T for a given.

Analyse the architecture and develop programming using modern tools for the given

Demonstrate the basics of Block chain concepts using modern tools/tecl'l_;r;pngie
incipa

Analyze the role of block chain applications in different domains inplugding\¢yber ARy
security. COLLEGE GF ENGINEERING

EaICTO=77

Evaluate the usage of Block chain implementation/features for the gi.\'/éi'p’fdblgﬁf.

Exemplify the usage of bitcoins and its impact on the economy

Analyze the application of specific block chain architecture for a given problem.
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Demonstrate the fundamental and core concepts of cloud computing

Compare between parallel and distributed computing

Investigate the system virtualization and outline its role in enabling the cloud computing

system model

Compare different deployment and service models of cloud to develop
different variety of applications

Analyze the use of different electronic media for designing marketing activities

Analyze the role of search engine in improving digital marketing

Analyze role of social media marketing for the given problem

Overcome social media threats with the analysis of technical solutions

Explain the concepts of object-oriented and basic class modelling.

Create class diagrams, sequence diagrams and interaction diagrams to solve

problems.
Choose and apply a befitting design pattern for the given problem.

RAJARAJESWARI

Analyse and Manage the Data using CRUD operations

Apply and Develop the applications using NoSQL

Realize the concept of Map Reduce its applicability in the real world application

development
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‘pply the framework of NOSQL to find the solutions

Interpret the need for advanced Java concepts like enumerations and collections in developing

modular and efficient programs

Develop Solutions to problems using Arrays, Structures, Stack, Queues

Illustrate database access and details for managing information using the JDBC API

T

Build applications on Visual Studio .NET platform by understanding the syntax and

semantics of C#.

Demonstrate Object Oriented Programming concepts in C# programming language L3

CO 3 Design custom interfaces for applications and leverage the available built-in interfaces in

building complex applications.

CO 4 Illustrate the use of generics and collections in C#

Princi
RA_JARAJ ESWARI

Recognize the fundamental concepts of Artificial Intelligence such as knowledge

representation, problem solving, fuzzy set and expert systems

Implement the search methods using Python

Use the Connectionist Models for solving problems.
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Acquire knowledge of basic principles and knowledge of software testing and Debugging and

test cases.

Understand the perceptions on testing like levels of testing, generalized pseudo code and

with related examples

Analyze the difference between functional testing and structural testing.

Build application on how VR systems work and list the applications of VR systems.

Design and implement the hardware that enables VR systems to be built

Explain the concepts of motion and tracking in VR systems.

CO 4 Explore the importance of interaction and audio in VR

Illustrate the basics of deep learning for a given context

Apply various deep learning models for the given problem

Realign high dimensional data using reduction techniques for the given problem

Apply and Analyze optimization and generalization techniques for the given problem

Application of latest deep learning techniques and to enhance the results.

co1 Apply analytical tools to identify and solve the business problem for a given context.

co2 Analyse various algorithms for handling large volumes of data.
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co3 Apply the architecture of HDFS and explain functioning of HDFS clusters.

co4 Apply and Analyze optimization and generalization techniques for the given problem
cos Analyse the usage of Map-Reduce techniques for solving big data problems.

co6 Carryout experiments on various datasets for analysis / visualization.

Analyze the issues of ad-hoc wireless network

Evaluate the existing network and improve its quality of service

Choose appropriate protocol for various applications and design the architecture

Examine security measures present at different levels and identify the possible improvements

for the latest version of the ad hoc network IEEE standard

Analyze energy consumption and management in ad-hoc wireless networks

Apply theoretical concepts for projects management

Planning for resources allocation with case studies.

Solving problems related to risk identification, cost based analysis, etc.

Managing and working in team

S 1 A\ ‘l '
S int i y i o
y1 4 WAINcC LCiin 1

Apply the fundamentals of Software Defined Networks for the gien problem . -

Illustrate the basics of Software Defined Networks Operations and Data flow.

Apply different Software Defined Network Operations and Data Flow

Analyse alternative definitions of Software Defined Networks

Apply different Software Defined Network Operations in real world problem

RAIRATESWARY
EBHLEGE 6 ri2inErBING
*3Mmohalli Cross, bengMary-77
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Recognize knowledge about the basic project management concepts, framework and the process
models.

Identify knowledge about software process models and software effort estimation techniques.

Define the checkpoints, project reporting structure, project progress and tracking mechanisms

using project management principles

Summarize to create ontology and knowledge reresentation for the semantic web

Solve to build a blogs and social networks

Describe the Modeling and aggregating social network data.

[llustrate the Web- based social network and Ontology

Understand basics of game design

Build approaches and key components of video games

Apply Game concept in designing the games

Build visual appearances for games

Illustrate the working of Agile Methods, XP

Explain the concept of Coding Standards, Iteration Demo, Reporting

Demonstrate Incremental requirements, Customer Tests, Test-Driven Development, Refactoring

(can be attained through assignment or CIE)

Evaluate how to Build Effective Relationships (can be attained through assignment or CIE)

i ’L“
M,
" L
RAJARAIESWARI
COLLEGE BF EliAiIEE NG

~afiehalli Crogs, Bar Solutu.?7
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Identify and apply various software metrics, which determines the quality level of software

Compare and Pick out the right reliability model for evaluating the software

Discover new metrics and reliability models for evaluating the quality level of the software

based on the requirement

Identify and evaluate the quality level of internal and external attributes of the software product

/3
K
4

Principal
RAJARAIESWARI
COLLEGE OF ENGINEERING
MIAMBKS Gyosent A 8 T
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PROGRAMME OUTCOME, PROGRAMME
SPECIFIC OUTCOMES AND COURSE
OUTCOMES OF ALL DEPARTMENTS- 2023-24
(CRITERIA- 2)
Department of Artificial Intelligence and Machine Learning

2.6.1 Program outcomes, program specific outcomes and course outcomes

Program Outcomes:

PROGRAMME
OUTCOMES(PO)

Plulo;l
anatjens nt NginaEsag

Life Foance [T

I.(ng
Learming

Mod nn
Tool
Usage

Program Outcomes (POs)

At the end of the B.E program, students are expected to have developed the following outcomes.

PO1: Apply the engineering knowledge of mathematics, science, engineering fundamentals with engineering
specialization to the solution of complex engineering problems.

PO2: Identify, formulate, analyse and give solutions to complex engineering problems by reaching to
substantiated conclusion using first principles of mathematics, natural sciences, and engineering sciences.

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

PO4: Use practical-based knowledge and research methods including design of experiments, analysis and
interpretation of data, and synthesis of the information to provide valid conclusions.

POS5: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools
including prediction and modelling to complex engineering activities with an understanding of the limitations.

POG6: 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.

PO7: Understand the impact of the IoT enabled devices and the power of their and interaction leading to
automation, in societal and environmental contexts, and demonstrate the kno{\ix; %f and need for
sustainable development.

POS8: Apply ethical principles and commit to professional ethics and responsnbnhg% anq norms of the
engineering practice. RAAR AR AR

Ll
COLLEGE Of EM~''==aING
e\
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PO9: Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

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

PO11: 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.

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

PROGRAM SPECIFIC OUTCOMES (PSOs):

The AIML graduates will have the ability to:

Design and develop Al & ML Solution, through modern engineering tools and Programming
| Language, Technical skills in presenting modern insights..

Ability to adapt continues changing Al & ML domain for innovative challenges.

"',-‘:\’l
:x\ "’) r'm Calc IH

To solve ordmary differential equatlons usmg Laplace transform

| Demonstrate Fourier series to study the behaviour of periodic functions and their applications
in system communications, digital signal processing and field theory

To use Fourier transforms to analyze problems involving continuous-time signals and to
apply ZTransform techniques to solve difference equations

| To solve mathematical models represented by initial or boundary value problems involving
partial differential equations

| Determine the extremals of functionals using calculus of variations and solve problems

arising in dynamics of rigid bodies and vibrational analysis

Identify dlfferent data structures and thelr apphcatlons

Apply stack and queues in solving problems.

Demonstrate applications of linked list.

Explore the applications of trees and graphs to model and solve the real-world problem

Make use of Hashmg techmques and resolve colllslons during mappmg of key value pairs

Design and analye application of analog cnrcun umg photo ds, timer oer

supply and regulator IC and op-amp.
Explain the basic principles of A/D and D/A conversion circuits and develop

Simplify digital circuits using Karnaugh Map, and Quine-McClusky Methods. -
t' llldl

Explain Gates and flip flops and make us in designing different data proccssmgﬁsﬁgn i 'A?

registers and counters and compare the types. COLLEGE DF £ 11 s

2amehat; Crags, ¢
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Develop simple HDL programs

Explain different data structures and their applications

Apply Arrays, Stacks and Queue data structures to solve the given problems

Use the concept of linked list in problem solving.

Develop solutions using trees and graphs to model the real-world problem.

Explain the advanced Data Structures concepts such as Hashing Techniques and Optimal
Binary Search Trees

Use Eclipse/NetBeans IDE to design, develop, debug Java Projects

Analyze the necessity for Object Oriented Programming paradigm over structured
programming and become familiar with the fundamental concepts in OOP

Demonstrate the ability to design and develop java programs, analyze, and interpret object
oriented data and document results

Apply the concepts of multiprogramming, exception/event handling, abstraction to develop
robust programs

Develop user friendly applications using File I/O and GUI concepts.

Know the basics of computers and prepare documents, spreadsheets, make small
presentations with audio, video and graphs and would be acquainted with internet
Create, edit, save and print documents with list tables, header, footer, graphic, spellchecker,

mail merge and grammar checker
Attain the knowledge about spreadsheet with formula, macros spell checker etc

Demonstrate the ability to apply application software in an office environment
Use Google Suite for office data management tasks

Able to understand and design the solution to a problem using iject-orientea prbgramming

concepts.
Able to reuse the code with extensible Class types, User-defined operators and function

Overloading
Achieve code reusability and extensibility by means of Inheritance and Polymorphism

Identify and explore the Performance analysis of I/0 Streams.

Implement the features of C++ including templates, exceptions and file handling for
roviding programmed solutions to complex problems.

Analyze the performance of the algorithms, state the efficiency using asymptotic notations
and analyze mathematically the complexity of the algorithm.

Apply divide and conquer approaches and decrease and conquer approaches F:i  the™=

problems analyze the same
Apply the appropriate algorithmic design technique like greedy method, transforrandpai
conquer approaches and compare the efficiency of algorithms to solve the giveniproblem Any

Apply and analyze dynamic programming approaches to solve some prahienys: and improve - |,

an algorithm time efficiency by sacrificing space Samehalli Crass Bizac il
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- Apply and analyze backtracking, branch and bound methods and to describe P, NP and
NPComplete problem

Explam C»Compllers and optimization
Describe the ARM microcontroller's architectural features and program module

Apply the knowledge gained from programming on ARM to different applications
Program the basic hardware components and their application selection method.
Demonstrate the need fora real-tlme operatmg system for embedded system appllcatlons

Identify the structure of an operatmg system and its schedulmg mechanism,

Demonstrate the allocation of resources for a process using scheduling algorithm.

. Identify root causes of deadlock and provide the solution for deadlock elimination

Explore about the storage structures and learn about the Linux Operating system

Analyze Storage Structures and Implement Customized Case study

Demonstrate proficlency in handllng of loops and creatlon of functlons o
Identify the methods to create and manipulate lists, tuples and dictionaries

| Discover the commonly used operations involving regular expressions and file system
Interpret the concepts of Object-Oriented Programming as used in Python

Determine the need for scraping websites and working with PDF, JSON and other file

OL ame:— Web Programming (Prac tical Bas
Descnbc the fundamentals of web and concept of HTML
Use the concepts of HTML, XHTML to construct the web pages
Interpret CSS for dynamic documents.

Evaluate different concepts of JavaScript & Construct dynamic documents
A Design a small project with JavaScript and XHTML.

Know the basics of Unix concepts and commands
Evaluate the UNIX file system.

Apply Changes in file system

Understand scripts and programs

Analyze Facility with UNIX system process

To understand the fundamental syntax of R through readings, pragticer@Xencises: i v r1n

< ST
A oy “ )
o =35, Bengsluru 2
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To demonstrations, and writing R code.

To apply critical programming language concepts such as data types, iteration,

To understand control structures, functions, and Boolean operators by writing R programs
and through examples

To import a variety of data formats into R using R-Studio

To prepare or tidy data for in preparation for analyze.

R

Principai
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urse Name:— Automata Theory And C

Acquire fundamental understanding of the core concepts in automata theory and Theory of
Computation

Design and develop lexical analyzers, parsers and code generators

Design Grammars and Automata (recognizers) for different language classes and become
knowledgeable about restricted models of Computation (Regular, Context Free) and their
relative powers.

Acquire fundamental understanding of the structure of a Compiler and Apply concepts
automata theory and Theory of Computation to design Compilers

Design computations models for problems in Automata theory and adaptation of such model
in the field of compilers

!

Course Name:— Compute
Learn the basic needs of communication system.
Interpret the communication challenges and its solution.
Identify and organize the communication system network components

Design communication networks for user requirements.

SEN

A ) 1 ns-21C

ourse ! 1€ ) i\ [% ) 1S DD k £ R
define database objects, enforce integrity constraints on a database

Identify, analyze and
using RDBMS
Use Structured Query Language (SQL) for database manipulation and also demonstrate the
basic of query evaluation.

Design and build simple database systems and relate the concept of transaction, concurrency
control and recovery in database

Develop application to interact with databases, relational algebra expression

Develop applications using tuple and domain relation expression from queries.

Course Name:— Principles Of Artificial Intelligence 4
Apply knowledge of agent architecture, searching and reasoning techniques for different
applications
Analyse Searching and Inferencing Techniques
Develop knowledge base sentences using propositional logic and first order logic
Demonstrating agents, searching and inferencing
Illustrate the application of probability in uncertain reasoning

3 ~ " ~_‘.v_
a0 Yial 1 B

Create, Update and query on the database s 1 N AT >
Demonstrate the working of different concepts of DBM Prinfipa
Implement, analyze and evaluate the project developed for an applicatRRAR/ IESWAR
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Describe the features of Angular JS.

Recognize the form validations and controls.
Implement Directives and Controllers.

Evaluate and create database for simple application
Plan and build webservers with node using Node .JS.

Able to explain how C# fits into the .NET platform

Describe the utilization of variables and constants of C#

Use the implementation of object-oriented aspects in applications
Analyze and Set up Environment of .NET Core.

Evaluate and create a simple project application

. Understand the activities involved in software engineering and analyze the role of various
process models
Explain the basics of object-oriented concepts and build a suitable class model using
modelling techniques
Describe various software testing methods and to understand the importance of agile
methodology and DevOps
Illustrate the role of project planning and quality management in software development

Understand the importance of activity planning and different planning models

o U\ HR)

OUrs ce And Its 2
Identify and demonstrate data using visualization tools
Make use of Statistical hypothesis tests to choose the properties of data, curate and
manipulate data.
Utilize the skills of machine learning algorithms and techniques and develop models
Demonstrate the construction of decision tree and data partition using clustering
Experiment with social network analysis and make use of natural language processing
skillsto develop data driven applications.

I I\ rave. Oth sem

1)}

Course Name:-

Understand the conept of Machine Learning and Concept Learning.

Apply the concept of ML and various classification methods in a project

Analyse various training models in ML and the SVM algorithm to be implemented

Apply the ML concept in a decision tree structure and implementation of Ensemble learning

and Random Forest. . 54 ("'
Apply Bayes techniques and eplre more aut thclsnﬁcatlon in L. b —

-
.\

Business Intelligence-.
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Apply the basics of data and business to understand Decision Support systems and Business
Intelligence framework.

Describe the significance of Computerized Decision Support, apply the basics of
mathematics to Understand the mathematical modeling behind decision support.

Explain Data warehousing, its architecture and Extraction, Transformation, and Load (ETL)
Processes.

Analyze the importance of knowledge management and explain its activities, approaches and
Its implementation

Describe the Expert systems and analyze its development, discuss areas suitable for
application of expe

Jruvyed

Understandmg the ﬁmdamental concepts of Enumerations and Annotatlons
Apply the concepts of Generic classes in Java programs
Demonstrate the concepts of String operations in Java

Develop web based applications using Java servlets and JSP

| Illustrate database interaction and transaction processing in Java.

| Analyse the natural language text

| Define the importance of natural language.
Understand the concepts Text mining

Illustrate information retrieval techniques.

,- 3 ~:1;.; :a;llf :!Hr‘ H D: . { ol 7 Tt : A —;A -'

| Express the fundamentals of static and dynamnc ata structure

Summarize the various types of data structure with their operations

Interpret various searching and sorting techniques

Choose appropriate data structure in problem solving.

Develop all data structures in a high level language for problem solving.

ldentlfy, analyzc and deﬁne database objects “enforce integrity constramts on a database usmg
RDBMS
Use Structured Query Language (SQL) for database manipulation

Design and build simple database systems

2 /4N

Develo D ap hcatlon to interact wnh databases.

; mcnpl
RAJARAJESW,@
COLLEGE OF raicia 4
Analyze cybercrime in mobiles and wireless devices along with mmmg@egbﬁvﬁéw

ensgal
prevention SaiUru-74

Describe the cyber crime termmologles
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Analyze the motive and causes for cybercrime, cybercriminals, and investigators

Apply the methods for understanding criminal case and evidence, detection standing criminal
case and evidence.

Principal
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Develop JAVA programs usmg OOP pnnclples and proper program structuring.
Develop JAVA program using packages, inheritance and interface

Develop JAVA programs to implement error handling techniques using exception handling

Demonstrate string handling concepts using JAVA

Understand the lmportance of dlfferent classmcatlon and clustenng algorlthms
Demonstrate the working of various algorithms with respect to training and test data sets
Illustrate and analyze the principles of Instance based and Reinforcement learning techniques.
Elicit the importance and Applications of Supervised and unsupervised machine learning
Compare and contrast the Bayes theorem principles and Q learning approach.

R

Principal
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‘haen Year of Study : 2023-24

€ me:— Advanced Ai 4 nd Vi 41‘_.;,':‘1}1_1 ;.‘_‘7_' '11 L.
Demonstrate the fundamentals of lntelhgent Agents

Illustrate the reasoning on Uncertain Knowledge

Explore the explanation-based learning in solving Al problems

Apply effectively ML algorithms to solve real world problems.
| Apply Instant based techniques and derive effectively learning rules to real world problems

Identify different data structures and their apphcatlons
Apply stack and queues in solving problems.
Demonstrate applications of linked list.

| Explore the applications of trees and graphs to model and solve the real-world problem

Make use of Hashing techniques and resolve collisions during mapping of key value pairs

Understand the Semantic Web and Electronic sources for social network anals
Understand the Representation, Modelling and Aggregating social network data
Analyse the human behaviour in social network.

Apply techniques for detection and decentralization of social network.

Illustrate the visual representation of social network data.

Understand the fundamentals of Dlgltal lmage Processmg
Apply different Image transformation techniques
Analyze various image restoration techniques

Understand colour image and morphological processing

Design image analysis and segmentation techniques

thsem Year of »'."'(q!'(': Yy . 2023-24

v‘f;'l'l-“'- N me ilil‘x ! .17 7 (u)n(ll g
Understand the working of MVT based full stack web development with Django

Designing of Models and Forms for rapid development of web pages.
Analyze the role of Template Inheritance and Generic views for developin ,,-5 ful],‘stack web

applications. e,
Apply the Django framework libraries to render nonHTML contents liki '

rfcipal”
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Perform jQuery based AJAX integration to Django Apps to build responsive full stack web
| ap hcatrons,

Describe the ooncepts of Dlstrbuted computmg and its role in Blockcham
Describe the concepts of Cryptography and its role in Blockchain

List the benefits, drawbacks and applications of Blockchain

Appreciate the technologies involved in Bitcoin

Appreclate and demonstrate the Ethereum platform to develop blockcham appllcatlon

Understand the evolution of loT loT networkmg components, and addressmg strategles in
loT.
| Analyze various sensing devices and actuator types.

| Demonstrate the processing in IoT.
Apply different connectivity technologies.

Understand the communication technologies , protocols and interoperability in IoT.

Understand the nmportance of Augmented reality

Comprehend and analyse the Tracking system

~ | Compare and Contrast the computer vision for Augmented reality

| Analyse and understand Registration and camera simulation of visual coherence
| Acquire knowledge of Situated Visualization

Demonstrate the decrsnon process wnth dlﬂ'erent constramts
Analyze games in different forms

Apply the cooperative learning in developing games
Analyze different negotiation strategies of Multi-Agent System
Design and develop solutions for voting problems

‘r
5
B
(

! Understand the lmportance 0 predlctlve ana ytlcs, able to prepare and process data for the
models
Apply the statistical techniques for predictive models

Comprehend the transformation of data in the predictors

Apply regression and classification models for decision making and evaluate the

performance
Apply and build the time series forecastmg models in a variety of business; a. ite

To Understand the basrc concepts of RPA ] COlita S eares R

UnvtLrﬂNG
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To Describe various components and platforms of RPA

To Describe the different types of variables, control flow and data manipulation techniques

To Understand various control techniques and OCR in RPA

To Describe various types and strategies to handle exceptions

databases, Document databases, Graph databases.

Demonstrate an understandmg of the detalled architecture of Column Oriented NoSQL

Analyze the structural Models of NoSQL

Develop various applications using NoSQL databases.

functions

Understand Python syntax and semantlcs and be fluent in the use of Python flow control and

Demonstrate proficiency in handling Strings and File Systems

Represent compound data using Python lists, tuples, Strings, dictionaries

Design mtelllgent agents for solvm snmpl gaming problems.

issues and Challenges of machine learning

Have a good understanding of machine leaning in relation to other fields and fundamental

Understand data and applying machine learning algorithms to predict the outputs

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

34 / 121
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ourse Name:— Intr¢ ] g |
Master the concepts of HDFS and MapReduce framework
Investigate Hadoop related tools for Big Data Analytics and perform basic

Infer the importance of core data mining techniques for data analytics

Use Machine Learning algorithms for real world big data

Course Name:— Introductior
| Describe the data science terminologies
Apply the Data Science process on real time scenario.
Analyze data visualization tools

Apply Data storage and processing with frameworks

Principai
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PROGRAMME OUTCOME, PROGRAMME
SPECIFIC OUTCOMES AND COURSE OUTCOMES
OF ALL DEPARTMENTS- 2023-24

(CRITERIA- 2)

DEPARTMENT OF COMPUTER SCIENCE AND
ENGINEERING

2.6.1 Program outcomes, program specific outcomes and course outcomes

Program Outcomes:

PROGRAMME
- OUTCOMES(PO)

e

1 eegbeeite;

Program Outcomes (POs)

At the end of the B.E program, students are expected to have developed the following outcomes.

PO1: Apply the engineering knowledge of mathematics, science, engineering fundamentals with
engineering specialization to the solution of complex engineering problems.

PO2: Identify, formulate, analyse and give solutions to complex engineering problems by reaching to
substantiated conclusion using first principles of mathematics, natural sciences, and engineering

sciences.

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

PO4: Use practical-based knowledge and research methods including design of experiments, analysis
and interpretation of data, and synthesis of the information to provide valid conclusions.

POS5: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools
including prediction and modelling to complex engineering activities with an understanding of the I\_,‘
limitations.

A

(1 =

5

1

POG6: Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legalp,.; . cipai
and cultural issues and the consequent responsibilities relevant to the professional engineering plﬁﬁtige', diESWARY
2 EOVVE
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PO7: Understand the impact of the IoT enabled devices and the power of their and interaction leading
to automation, in societal and environmental contexts, and demonstrate the knowledge of, and need for

sustainable development.

PO8: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

PO9: Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

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

PO11: 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.

PO12: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 OUTCOMES (PSOs):
The AIML graduates will have the ability to:

PSO-1 Understand, apply, and demonstrate advanced technical skills in problem solving
and leadership, as well as an understanding of system integration and the
practical technological problems of end users.

PSO-2 An ability to design, implement, and evaluate a software or a software/hardware
system, component, or process to meet desired needs within realistic constraints
such as memory, runtime efficiency, as well as other socio-economic constraints.

Academic Year: 2023-2024

. Subject name: Mathematics for Computer Science Sub. Code: BCS301

cO Description

At the end of the course, the student will be able to
CO 1 | Explain the basic concepts of probability, random variables, probability distribution

CO 2 | Apply suitable probability distribution models for the given scenario

CO3 | Apply the notion of a discrete-time Markov chain and n-step transition probabilities to solve

the given problem
CO4 | Use statistical methodology and tools in the engineering problem-solving process

CO5 | Compute the confidence intervals for the mean of the population

CO6 | Apply the ANOVA test related to engineering problems.

}‘ }‘;" o
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Subject name: Digital Design and Computer Organization

Sub. Code: BCS302

co

Description

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

CO 1 | Apply the K—Map techniques to simplify various Boolean expressions.

CO 2 | Design different types of combinational and sequential circuits along with Verilog programs

CO3 | Describe the fundamentals of machine instructions, addressing modes and Processor
performance

CO4 | Explain the approaches involved in achieving communication between processor and I/O
devices

CO5 | Analyze internal Organization of Memory and Impact of cache/Pipelining on Processor
Performance.

Subject name: OPERATING SYSTEMS

Sub. Code: BCS303

cO

Description

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

CO 1 | Explain the structure and functionality of operating system
CO 2 | Apply appropriate CPU scheduling algorithms for the given problem.
| CO3 | Analyse the various techniques for process synchronization and deadlock handling.
CO4 | Apply the various techniques for memory management
CO5 | Explain file and secondary storage management strategies
CO6 | Describe the need for information protection mechanisms

Subject name: DATA STRUCTURES AND APPLICATIONS

Sub. Code: BCS304

cO Description
At the end of the course, the student will be able to
CO 1 | Explain different data structures and their applications.
CO 2 | Apply Arrays, Stacks and Queue data structures to solve the given problems
CO3 | Use the concept of linked list in problem solving
CO4 | Develop solutions using trees and graphs to model the real-world problem
CO5 | Explain the advanced Data Structures concepts such as Hashing Techniques and Optimal
Binary Search Trees.

Subject name: DATA STRUCTURES LABORATORY Sub. Code: BCSL305

co Description
At the end of the course, the student will be able to
CO 1 | Analyze various linear and non-linear data structures
CO 2 | Demonstrate the working nature of different types of data structures and their appllcatlios }; ve =
CO3 | Use appropriate searching and sorting algorithms for the give scenario. : \(‘d é A
CO4 | Apply the appropriate data structure for solving real world problems s m V'
COLLEGE Of fioe “R'q' o
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Subject name: Object Oriented Programming with JAVA Sub. Code: BCS306A

co

Description

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

CO 1 | Demonstrate proficiency in writing simple programs involving branching and looping
structures.
CO 2 | Design a class involving data members and methods for the given scenario
CO3 | Apply the concepts of inheritance and interfaces in solving real world problems
CO4 | Use the concept of packages and exception handling in solving complex problem
CO5 | Apply concepts of multithreading, autoboxing and enumerations in program development
Subject name: Social Connect & Responsibility Sub. Code: BSCK307
cO Description

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

CO 1 | Communicate and connect to the surrounding.

CO 2 | Create a responsible connection with the society

CO3 | Involve in the community in general in which they work

CO4 | Notice the needs and problems of the community and involve them in problem —solving

CO5 | Develop among themselves a sense of social & civic responsibility & utilize their knowledge
in finding practical solutions to individual and community problems

CO6 | Develop competence required for group-living and sharing of responsibilities & gain skills in
mobilizing community participation to acquire leadership qualities and democratic attitudes.

4" semester
Subject name: Analysis & Design of Algorithms Sub. Code: BCS401
CcO Description

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

CO 1 | Apply asymptotic notational method to analyze the performance of the algorithms in terms of

time complexity
CO 2 | Demonstrate divide & conquer approaches and decrease & conquer approaches to solve

computational problems
CO3 | Make use of transform & conquer and dynamic programming design approaches to solve the

given real world or complex computational problems
CO4 | Apply greedy and input enhancement methods to solve graph & string based computational

problems
COS5 | Analyse various classes (P,NP and NP Complete) of problems
CO6 | Illustrate backtracking, branch & bound and approximation methods

Subject name: Advanced Java Sub. Code: BIS402
CcO ] Description
At the end of the course, the student will be able to
CO 1 | Apply appropriate collection class/interface to solve the given problem 2 Y/ ':L,.,' —
CO 2 | Demonstrate the concepts of String operations in Java y Qi TR T 58 e
CO3 | Apply the concepts of Swings to build Java applications "‘"li%ip;l‘;
RAIAS 2
CO4 | Develop web based applications using Java servlets and JSP o LL." o 'n' e r_‘_-,w RI
: — — NGNECRING
licat Vet .

CO5 | Use JDBC to build database applications IMohalli Cross. Res) i
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Subject name: Database Management System Sub. Code: BCS403

CcO Description

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

CO 1 | Describe the basic elements of a relational database management system

CO 2 | Design entity relationship for the given scenario

CO3 | Apply various Structured Query Language (SQL) statements for database manipulation

CO4 | Analyse various normalization forms for the given application

CO5 | Develop database applications for the given real world problem

CO6 | Understand the concepts related to NoSQL databases

Subject name: Analysis & Design of Algorithms Lab Sub. Code: BCSL404

CcO [ Description

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

CO 1 | Develop programs to solve computational problems using suitable algorithm design strategy

CO 2 | Compare algorithm design strategies by developing equivalent programs and observing
running times for analysis (Empirical)

CO3 | Make use of suitable integrated development tools to develop programs

CO04 | Choose appropriate algorithm design techniques to develop solution to the computational and
complex problems

CO5 | Demonstrate and present the development of program, its execution and running time(s) and
record the results/inferences

Subject name: Discrete Mathematical Structures Sub. Code: BCS405A
co Description

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

CO 1 | Apply concepts of logical reasoning and mathematical proof techniques in proving theorems
and statements

CO 2 | Demonstrate the application of discrete structures in different fields of computer science

CO3 | Apply the basic concepts of relations, functions and partially ordered sets for computer
representations

CO4 | Solve problems involving recurrence relations and generating functions

CO5 | lllustrate the fundamental principles of Algebraic structures with the problems related to
computer science & engineering

5" Semester
Subject name: Automata Theory and Compiler Design Sub. Code: 21CS51
coO Description

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

CO 1 | Acquire fundamental understanding of the core concepts in automata theory and Theory of
Computation = Al
CO 2 | Design and develop lexical analyzers, parsers and code generators -.7(_{)’:’%_’, \ > ')‘ )
CO3 | Design Grammars and Automata (recognizers) for different language classes and become _~ #- Y
knowledgeable about restricted models of Computation (Regular, Context Free) and their Prindipai
relative powers AJARAIESWARL
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CO4 | Acquire fundamental understanding of the structure of a Compiler and Apply concepts
automata theory and Theory of Computation to design Compilers

COS5 | Design computations models for problems in Automata theory and adaptation of such model
in the field of compilers

Subject name: Computers Networks Sub. Code: 21CS52

CcO Description

At the end of the course, the student will be able to
CO 1 | Learn the basic needs of communication system

CO 2 | Interpret the communication challenges and its solution

CO3 | Identify and organize the communication system network components

CO4 | Design communication networks for user requirements

Subject name: Database Management Systems Sub. Code: 21CS53

CcO | Description

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

CO1 Identify, analyze and define database objects, enforce integrity constraints on a database
using RDBMS

CO 2 | Use Structured Query Language (SQL) for database manipulation and also demonstrate the
basic of query evaluation

CO3 | Design and build simple database systems and relate the concept of transaction, concurrency
control and recovery in database

CO4 | Develop application to interact with databases, relational algebra expression

CO5 | Develop applications using tuple and domain relation expression from queries

Subject name: Artificial Intelligence and Machine Learning Sub. Code: 21CS54

CcO I Description

At the end of the course, the student will be able to
CO 1 | Apply the knowledge of searching and reasoning techniques for different applications

CO 2 | Have a good understanding of machine leaning in relation to other fields and fundamental
issues and challenges of machine learning
CO3 | Apply the knowledge of classification algorithms on various dataset and compare results

CO4 | Model the neuron and Neural Network, and to analyze ANN learning and its applications

CO5 | Identifying the suitable clustering algorithm for different pattern

Subject name: C# and .Net Framework Sub. Code: 21CS582
CcO l Description
At the end of the course, the student will be able to L
CO 1 | Able to explain how C# fits into the .NET platform o v/4n L=
CO 2 | Describe the utilization of variables and constants of C# I D?“, - = 2
CO3 | Use the implementation of object-oriented aspects in applications Prinéipal ‘
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CO4 | Analyze and Set up Environment of NET Core

CO5 | Evaluate and create a simple project application

Subject name: Database Management Systems Laboratory with Mini Project Sub. Code: 21CSL55

CcO Description

At the end of the course, the student will be able to
CO1 Create, Update and query on the database

CO 2 | Demonstrate the working of different concepts of DBMS

CO3 | Implement, analyze and evaluate the project developed for an application

Subject name: Angular JS and Node JS Sub. Code: 21CSL581

CO Description

At the end of the course, the student will be able to
CO 1 | Describe the features of Angular JS

CO 2 | Recognize the form validations and controls

CO3 | Implement Directives and Controllers

CO4 | Evaluate and create database for simple application
CO5 | Plan and build web-servers with node using Node .JS

6" Semester

Subject name: Software Engineering and Project Management Sub. Code: 21CS61

CcO Description

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

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

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

CO3 | Describe various software testing methods and to understand the importance of agile
methodology and Dev-Ops

CO4 | Illustrate the role of project planning and quality management in software development

CO5 | Understand the importance of activity planning and different planning models

Subject name: Full stack Development Sub. Code: 21CS62
CO Description
At the end of the course, the student will be able to A
CO 1 | Understand the working of MVT based full stack web development with Django !:"‘JV,J r’:7 X
CO 2 | Designing of Models and Forms for rapid development of web pages = 5 e

CcO3 Analyze the role of Template Inheritance and Generic views for developing full stack thnp al
applications RAIARA I, ARI

ASAN™ L

CO4 | Apply the Django framework libraries to render nonHTML contents like C%}SPPQ&_DE Ep

l-] al EU’”-H
1moha!nCross Bengalury-2+
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CO5 | Perform jQuery based AJAX integration to Django Apps to build responsive full stack web
applications

Subject name: Computer Graphics And Fundamentals Of Image Processing Sub. Code: 21CS63

CcO Description

At the end of the course, the student will be able to
CO 1 | Explain the Overview of Computer Graphics along with its applications

CO2 | Apply the concepts of Exploring 2D and 3D graphics mathematics along with OpenGL API’s.

CO3 | Analyze the Use of Computer graphics principles for animation and design of GUI's

CO4 | Evaluate the suitable Image processing and Open CV.

CO5 | Develop appropriate Image segmentation using Open CV

‘ Subject name: AGILE TECHNOLOGIES Sub. Code: 21CS641

CcO Description

At the end of the course, the student will be able to
CO 1 | Understand To understand basics of agile technologies

CO 2 | Apply explain XP Lifecycle, XP Concepts and Adopting XP

CO3 | Analyze the Evaluate on Pair Programming, Root-Cause Analysis, Retrospectives, Planning,
Incremental Requirements and Customer Tests
CO4 | Evaluate To become Mastering in Agility

CO5 | Design To provide well Deliver Value

Subject name: Advanced Java programming Sub. Code: 21CS642

CcO Description

At the end of the course, the student will be able to
. CO 1 | Understand the fundamental concepts of Enumerations and Annotations

CO 2 | Apply the concepts of Generic classes in Java programs

CO3 | Demonstrate the fundamental concepts of String operations

CO4 | Design and develop web applications using Java servlets and JSP

CO5 | Apply database interaction through Java database Connectivity
Subject name: Advanced Computer Architecture Sub. Code: 21CS643

coO Description

At the end of the course, the student will be able to
CO 1 | Explain the concepts of parallel computing

CO 2 | Explain and identify the hardware technologies.

CO3 | Compare and contrast the parallel architectures.

CO4 | Illustrate parallel programming concepts k ) B/d7) __oF
Bt 7 o

Prindipai

RAJARAJESWARI

COLLEGE oF u':'N(}H-JEERlNG

~ L reNC o - 7’
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Subject name: DATA SCIENCE AND VISUALIZATION

Sub. Code: 21CS644

co

Description

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

CO1 | CO 1. Understand the data in different forms.

CO 2 | Apply different techniques to Explore Data Analysis and the Data Science Process
CO3 | Analyze feature selection algorithms & design a recommender system.

CO4 | Evaluate data visualization tools and libraries and plot graphs.

CO5 | Develop different charts and include mathematical expressions

Subject name: ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

Sub. Code: 18CS71

cO

Description

The student will be able to :

CO1 | Appraise the theory of Artificial intelligence and Machine Learning.
CO2 | Illustrate the working of Al and ML Algorithms
CO3 | Demonstrate the applications of Al and ML.

Subject name: BIG DATA AND ANALYTICS

Sub. Code: 18CS72

coO Description
The student will be able to :
CO1 | Understand fundamentals of Big Data analytics.
CO2 | Investigate Hadoop framework and Hadoop Distributed File system
CO3 | Illustrate the concepts of NoSQL using MongoDB and Cassandra for Big Data
CO4 | Demonstrate the MapReduce programming model to process the big data along with Hadoop
CO5 ;?.::sMachine Learning algorithms for real world big data
CO6 | Analyze web contents and Social Networks to provide analytics with relevant visualization
tools.

Subject name: SOFTWARE ARCHITECTURE AND DESIGN PATTERNS  Sub. Code: 18CS731

CcO | Description
The student will be able to :

CO1 | Design and implement codes with higher performance and lower complexity

CO2 | Be aware of code qualities needed to keep code flexible

CO3 | Experience core design principles and be able to assess the quality of a design with respect to
these principles

CO4 | Capable of applying these principles in the design of object oriented systems

CO5 | Demonstrate an understandmg of a range of design patterns. Be capable of comprel)e?@ ="
design presented using this vocabulary ‘f

CO6 | Be able to select and apply suitable patterns in specific contexts o '

: L} mcypay

RAJARAIESWARS
COLLEGF OF N SINEFRING
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Subject name: HIGH PERFORMANCE COMPUTING Sub. Code: 18CS732

co Description

The student will be able to :

CO1 | Illustrate the key factors affecting performance of CSE applications e

CO2 | Illusrate mapping of applications to high-performance computing systems

CO3 | Apply hardware/software co-design for achieving performance on real-world applications

Subject name: ADVANCED COMPUTER ARCHITECTURES Sub. Code: 18CS733

CcO Description

The student will be able to :

CO1 | Explain the concepts of parallel computing and hardware technologies

CO2 | Compare and contrast the parallel architectures

CO3 | Illustrate parallel programming concepts

Subject name: USER INTERFACE DESIGN Sub. Code: 18CS734

co Description
The student will be able to :

CO1 | Design the User Interface, design, menu creation, windows creation and connection between
menus and windows

Subject name: DIGITAL IMAGE PROCESSING Sub. Code: 18CS741
CcO Description
The student will be able to :

CO1 | Explain fundamentals of image processing

CO2 | Compare transformation algorithms

CO3 | Contrast enhancement, segmentation and compression techniques

Subject name: NETWORK MANAGEMENT Sub. Code: 18CS742

cO Description

The student will be able to :

CO1 | Analyze the issues and challenges pertaining to management of emergin, anrk
technologies such as wired/wireless networks and high-speed intern P

CO2 | Apply network management standards to manage practical networks ci -
CO3 | Formulate possible approaches for managing OSI network model ~ RAJARA!'E5VAR)
CO4 | Use on SNMP for managing the network CULLEGE OF CNGINEERING

= ] e
WGl LTOSS, dex1':JILl'~"_?-/v

CO5 | Use RMON for monitoring the behavior of the network

CO6 | Identify the various components of network and formulate the scheme for the managing
them
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Subject name: NATURAL LANGUAGE PROCESSING Sub. Code: 18CS743

cO Description
The student will be able to :
CO1 | Analyze the natural language text.
CO2 | Define the importance of natural language
CO3 | Understand the concepts Text mining
CO4 | Illustrate information retrieval techniques
Subject name: CRYPTOGRAPHY Sub. Code: 18CS744
cO Description
The student will be able to :
CO1 | Define cryptography and its principles
CO2 | Explain Cryptography algorithms
CO3 | Illustrate Public and Private key cryptography
CO4 | Explain Key management, distribution and certification
CO5 | Explain authentication protocols
CO6 | Tell about IPSec

Subject name: ROBOTIC PROCESS AUTOMATION DESIGN & DEVELOPMENT  Sub. Code: 18CS745

CcO Description
The student will be able to :
CO1 | To understand Basic Programming concepts and the underlying logic/structure
CO2 | To Describe RPA , where it can be applied and how its implemented
CO3 | To Describe the different types of variables, Control Flow and data manipulation techniques
CO4 | To Understand Image, Text and Data Tables Automation
CO5 | To Describe automation to Email and various types of Exceptions and strategies to handle
Subject name: ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING LABORATORY &V’C@'& 18€SL76
";, / J’rﬁ—-.— L""
co Description s ':' ncipat
: E RS ESWART
The student will be able to : COLLEGE OF tpcineemmm
CO1 | Implement and demonstrate Al and ML algorithms. "amohalli Crose BH.':‘ ’ i
CO2 | Evaluate different algorithms.
CO3 | Demonstrate the applications of Al and ML.
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Subject name : INTERNET OF THINGS Sub. Code: 18CS81

CO Description
The student will be able to :

CO1 | Interpret the impact and challenges posed by loT networks leading to new architectural
models. e. 0. 0. @

CO2 | Compare and contrast the deployment of smart objects and the technologies to connect them
to network

CO3 | Appraise the role of IoT protocols for efficient network communication

CO4 | Elaborate the need for Data Analytics and Security in [oT

COS5 | lllustrate different sensor technologies for sensing real world entities and identify the
applications of 10T in Industry.

Subject name: STORAGE AREA NETWORKS Sub. Code: 18CS822
co ] Description

The student will be able to :

CO1 | Identify key challenges in managing information and analyze different storage networking
technologies and virtualization e e e

CO2 | Explain components and the implementation of NAS

CO3 | Describe CAS architecture and types of archives and forms of virtualization

CO4 | Illustrate the storage infrastructure and management activities

Principai
RA!ARAJPSV\'QR
<oWAR!
_ COULEGE oF EngInegang
amohalji ERING

Wi Cross B
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PROGRAMME OUTCOME, PROGRAMME
SPECIFIC OUTCOMES AND COURSE
OUTCOMES OF ALL DEPARTMENTS-2023-24
(CRITERIA- 2)

Department of Electronics Communication and
Engineering

2.6.1 Program outcomes, program specific outcomes and course ouftcomes

Program Outcomes:

PROGRAMME

Program Outcomes (POs)

At the end of the B.E program, students are expected to have developed the following outcomes.

PO1: Apply the engineering knowledge of mathematics, science, engineering fundamentals with
engineering specialization to the solution of complex engineering problems.

PO2: Identify, formulate, analyse and give solutions to complex engineering problems by reaching to
substantiated conclusion using first principles of mathematics, natural sciences, and engineering sciences.

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

PO4: Use practical-based knowledge and research methods including design of experi
and interpretation of data, and synthesis of the information to provide valid conclusions.

; an si e

POS5: Create, select, and apply appropriate techniques, resources, and modern engineegi.n and IT tools
including prediction and modelling to complex engineering activities with an unde'ﬁt?né“ ngP(he
limitations. P 9 RAJESWART

Eese s S
T ENGINEERING

|
7055, Benzalury-7-
el -
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POG6: 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.

PO7: Understand the impact of the [oT enabled devices and the power of their and interaction leading to
automation, in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

PO8: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

PO9: Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

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

PO11: 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.

PO12: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 OUTCOMES (PSOs):

The AIML graduates will have the ability to:

The ability to understand and apply principles of Electronics and Communication Engineering in
the analysis, design and development of various types of integrated electronic systems as well as to
interpret and synthesize the experimental data leading to valid conclusions.

To solve real time problems with creative ideas, enabling the students to have successful career in
industry and also motivate for higher education to promote research and development activities.

Course Outcomes:

; thematics-) .’.]’ "';( s o, ‘e,.‘ !
Demonstrate the Fourier series to study the behavior of periodic functions and their applications

| in system communications, digital signal processing, and field theory.

To use Fourier transforms to analyze problems involving continuous-time signals

To apply Z-Transform techniques to solve difference equations

Understand that physical systems can be described by differential equations and solve
Is uch equations

ake use of correlation and regression analysis to fit a suitable mathematical model for

statistical data Iy e

Principal
‘ FA-JN#A-EESW;\R!
COLLEGE OF ENGINEERING

A RN T
3NN Cross, Bengaliy-7-
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| Slmphfy Boolean functlons usmg K-map and Qume-McCluskey minimization techmque
Analyze and design for combinational logic circuits

Analyze the concepts of Flip Flops(SR, D,T and JK) and to design the synchronous
sequential circuits using Flip Flops

Model Combinational circuits (adders, subtractors, multiplexers) and sequential circuits
using Verilog descriptions

Understand the characteristics of BJTs and FETSs for switching and amplifier circuits..

Design and analyze amplifiers and oscillators with different circuit configurations and
biasing conditions

Understand the feedback topologies and approximations in the design of amplifiers and
oscillators

| Design of circuits using linear ICs for wide range apphcatlons such as ADC, DAC, filters
| and timers.

Understand the power electronic device components and its functions for basic power
electronic circuits

ni 3 <r » YN v
ALLETIOY 3Ucom Year of Study : 2023-24

Determine currents and voltages using source transformation/ source shifting/ mesh/ nodal 7
analysis and reduce given network using star- delta transformation
Solve problems by applying Network Theorems and electrical laws to reduce circuit
complexities and to arrive at feasible solutions.
Analyse the circuit parameters during switching transients and apply Laplace transform to

solve the given network
Evaluate the frequency response for resonant circuits and the network parameters for two

port networks.

Des:gn and analyze the JT/FET ampllﬁ and oscillator circuits.
Design and test Opamp circuits to realize the mathematical computations, DAC and
precision rectifiers =

Design and test the combinational logic circuits for the given speci 3
Test the sequential logic circuits for the given functionality. '/ -
Demonstrate the basic circuit experiments using 555 timer \ :

Explam the basnc oggammtlon of a computer system 3moha li Cross, Bengalury. 20

Describe the addressing modes, instruction formats and program control statement
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Explain different ways of accessing an input/ output device including interrupts.

[llustrate the organization of different types of semiconductor and other secondary storage
memories

Illustrate simple processor organization based on hard wired control and microprogrammed
control.

Write C++ program to solve simple and complex problems

Apply and implement major object-oriented concepts like message passing, function overloading,
operator overloading and inheritance to solve real-world problems.

Use major C++ features such as Templates for data type independent designs and File /O to deal
with large data set

Analyze, design and develop solutions to real-world problems applying OOP concepts of C++

i1 S .
Uy aa Sem

Name neering Electromagnetics (BE 01)

Evaluate problems on electrostatic force, electric field due to point, linear, volume charges by
applying conventional methods and charge in a volume.

Apply Gauss law to evaluate Electric fields due to different charge distributions and Volume
Charge distribution by using Divergence Theorem.

Calculate magnetic force, potentlal energy and Magnetization with respect to magnetic
materials and voltage induced in electric circuits.

Demonstrate and explain Speed Control methods of three phase induction motor and types of
single phase induction motors. 5 Understand the construction and operation, V and inverted
V curves of synchronous motors.

Apply Maxwell's equations for time varying fields, EM waves in free space and conductors
and Evaluate power associated with EM waves using Poynting theorem.

Understand the amplitude and frequency modulation techniques and perform time and frequency
domain transformations.
Identify the schemes for amplitude and frequency modulation and demodulation of analog
signals and compare the performance.
Characterize the influence of channel noise on analog modulated signals
Define the schemes for sampling, pulse amplitude modulation and pulse code modulation
systems.
Design of circuits used in different stages of communication transmitters and receivers

Explain the dlerence tween Mlcroprocessors & Mlcrocontrollerk 99 ire of’8051 :

Microcontroller, Interfacing of 8051 to external memory and fastrugtion s
O GF ENGINT ERING

Write 8051 Assembly level programs using 8051 instruction 38thalli Cross, Ben galuru-7»
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Explain the Interrupt system, operation of Timers/Counters and Serial port of 8051,

Write 8051 Assembly language program to generate timings and waveforms using 8051
timers, to send & receive serial data using 8051 serial port and to generate an external
interrupt using a switch.

Write 8051 C programs to generate square wave on 8051 I/O port pin using interrupt and to
send & receive serial data using 8051 serial port. Interface simple switches, simple LEDs,
ADC 0804, LCD and Stepper Motorto 8051 using 8051 1/O ports.

Develop the mathematical model of mechanical and electrical systems

Develop transfer function for a given control system using block diagram reduction
techniques and signal flow graph method..

Determine the time domain specifications for first and second order systems.

Determine the stability of a system in the time domain using Routh- Hurwitz criterion and
Root-locus technique

Determine the stability of a system in the frequency domain using Nyquist and bode plots.

Write C programs in 8051for solving simple problems that manipulate input data using different
instructions

Develop testing and experimental procedures on 8051Microcontroller, analyze their
operation under different cases.

Develop programs for 8051Microcontroller to implement real world problems.

Develop microcontroller applications using external hardware interface..

Understand the basic concepts of RF transmitters and Receivers

Illustrate the AM and FM modulation generation and detection using suitable electronic
circuits.
Design and test the sampling, Multiplexing and pulse modulation techniques using electronic

hardware
Design and Demonstrate the electronic circuits used for RF transmitters and receivers..

Analyze different digital modulation techniques and choose the appropriate nhatian technique for

the given specifications. RAJARA I suuang
Test and validate symbol processing and performance parameters at the. fégéiver E!"QQFM, NG
and corrupted bandlimited channels.. "amohalli Crpze O il

Differentiate various spread spectrum schemes and compute the performance parameters of “ 77
communication system
Apply the fundamentals of information theory and perform source coding for given message
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Apply different encoding and decoding techniques with error Detection and Correction.

Understand the concepts of networking thoroughly
Identify the protocols and services of different layers

Distinguish the basic network configurations and standards associated with each network..
Discuss and analyse the various applications that can be implemented on networks.

 am pmmunication Simulink Toolbox (21! Rt i e Y, e :;e;'; D SRR
Perform sampling, aliasing, filtering, and quadrature modulation through simulation.

Plot signal space representation of digital modulation techniques..

Design and implement a pulse shape and matched filter to avoid inter-symbol interference
and maximize receiver SNR

Demonstrate advanced wireless communication techniques like Multipath fading, CCI etc.
and model the same using MATLAB / Simulink

ame: Computer Organization & ARM Microcontrollers

Explain the basic organization of a computer system

Demonstrate functioning of different sub systems, such as processor, Input/output, and
memory.

Describe the architectural features and instructions of 32-bit microcontroller ARM Cortex
M3..
Apply the knowledge gained for Programming ARM Cortex M3 for different applications.

o

Evaluate problems on electrostatic force, electric field due to point, linear, volume charges by
applying conventional methods and charge in a volume.
Apply Gauss law to evaluate Electric fields due to different charge distributions and Volume
Charge distribution by using Divergence Theorem.

Determine potential and energy with respect to point charge and capacitance using Laplace
equation and Apply Biot-Savart’s and Ampere’s laws for evaluating Magnetic field for
different current configurations

Calculate magnetic force, potential energy and Magnetization with respect to magnetic
materials and voltage induced in electric circuits..

Apply Maxwell’s equations for time varying fields, EM waves in free space and conductors
and Evaluate power associated with EM waves using Poynting theorem

an: LLECTROM -

Design and test the digital modulation circuits and display the waveforms.  principaj

To Implement the source coding algorithm using C/C++/ MATLAB cod€ MARAJESWARI
COLLEGF OF ENGINEERING

Tametialli Cross, Bongalury- 2
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To Implement the Error Control coding algorithms using C/C++/ MATLAB code.
Illustrate the operations of networking concepts and protocols using C programming and
network simulators..

0 know the meaning of engineering research.
0 know the procedure of literature review and technical reading
0 know the procedure fundamentals of patent laws and drafting procedure .
derstanding the copyright laws and subject matters of copyrights and designs
nderstanding the basic principles of design rights .

Describe the various forms of non-conventional energy resources.
Apply the fundamental knowledge of mechanical engineering to design various

renewable energy systems

Analyse the implications of renewable energyforms for selecting an appropriate system for a
Ispecific application

Discuss on the environmental aspects and impact of non-conventional energy

resources, in comparison with various conventional energy systems, their prospects

and limitations.

n) U\

Understand the fundamental concepts of Management and its functions
Understand the different functions to be performed by managers/Entrepreneur.
Understand the social responsibilities of a Business

Understand the Concepts of Entrepreneurship and to identify Business opportunities
Understand the components in developing a business plan and awareness about various
sources of funding and Institutions supporting Entrepreneur.

LSS
i

=T Demo detanin OS transist ry, MS faicatin ﬂo and thology
scaling.
Draw the basic gates using the stick and layout diagram with the knowledge of physical

design aspects

Interpret memory elements along with timing considerations..
Design d simul combinational and sequential digital circuits { STy

Interpret testing and testability issues in combinational logic design.
Interpret testing and testability issues in combinational logic design.
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Understand the synthesis process of digital circuits using EDA tool.
Perform ASIC design flow and understand the process of synthesis, synthesis constraints
and evaluating the synthesis reports to obtain optimum gate level netlist.

Design and simulate basic CMOS circuits like inverter, common source amplifier,
differential amplifier, SRAM
Perform RTL_GDSII flow and understand the stages in ASIC desngn

Bxplam tradmonal cryp&phxc algorithms of encryptton and decryption process..
| Use symmetric and asymmetric cryptography algorithms to encrypt and decrypt the data..
Apply concepts of modern algebra in cryptography algorithms.

Design pseudo random sequence generation algorithms for stream cipher systems.

0 acquire programmmg sknlls in Python
To demonstrate data structure representation using Python
To develop the skill of pattern matching and files in Python.
To acquire Object Oriented Skills in Python
To develop the ability to write database applications in Python

1 . b enm Year of Study

Describe the use and advantages of microwave transmission..
Analyze various parameters related to transmission lines.
Identify microwave devices for several applications..

Analyze various antenna parameters and their significance in building the RF system.
Identify various antenna configurations for suitable applications.

en ; M."’.‘. ' "':-."(: :' 4 '7,X 3 :‘ ) 4
Understand the concepts of networkmg thoroughly
Identify the protocols and services of different layers.

Distinguish the basic network configurations and standards associated with each network.
ze a simple network and measurement of its parameters.

Aanic

Demonstrate derstanding f MOS transistor theo, CMOS fabrication flow and %ology '

SCa ing RAJIARAIEC A 1Ay
Draw the basic gates using the stick and layout diagrams with the Kifoiledgeof Wa“‘@c Le%s%
aspects Ramahalli o 365

Demonstrate ability to design Combinational, sequential and dynamic logic circuits a‘s’ per'théi -«
equirements
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Interpret Memory elements along with timing considerations

Interpret testing and testability issues in VLSI Design

i X :)

L e e . i 42

Describe the satellite orbits and its trajectories with the definitions of parameters associated with it

Describe the electronic hardware systems associated with the satellite subsystem and earth station..

Describe the various applications of satellite with the focus on national satellite system.
ompute the satellite link parameters under various propagation conditions with the illustration of
ultiple access techniques.

e N TR 1 N &I
- shed o i 7T Mt g ey el

nderstand image formation and the role human visual s plays n perception of gray and
olor image data.

Apply image processing techniques in both the spatial and frequency (Fourier) domains.

Design and evaluate image analysis techniques
onduct independent study and analysis of Image Enhancement and restoration techniques

nderstand basics of different multimedia networks and applications.

nderstand different compression techniques to compress audio and video.

Describe multimedia Communication across Networks.
alyse different media types to represent them in digital form.
|Compress different types of text and images using different compression techniques.

Des lgn and snmulate comblnanonal and sequentla! dlgltal clrcunts usmg Venl %HDL
Understand the Synthesis process of digital circuits using EDA tool. ¥ FY ]l A~

perform ASIC design flow and understand the process of synthesis, s W and
RA

evaluating the synthesis reports to obtain optimum gate level net list JARAJES\WAR)
COLIFGEQc =». -

Design and simulate basic CMOS circuits like inverter, common sgwp&f:er and differential

plifiers. 70ss, Bengalury-7a
Perform RTL-GDSII flow and understand the stages in ASIC design.
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[Use the network sxmulator for Iearnmg and practlce of networkmg algonthms

[lustrate the operations of network protocols and algorithms using C programming.

Simulate the network with different configurations to measure the performance parameters.

Implement the data link and routing protocols using C programming.

e

Explain concepts of propagation mechanisms like Reflection, Diffraction, Scattering in wireless
hannels

Develop a scheme for idle mode, call set up, call progress handling and call tear down in a GSM
ellular network.

Develop a scheme for idle mode, call set up, call progress handling and call tear down in a CDMA
ellular network

nderstand the Basic operations of Air interface in a LTE 4G system.

Explain network security services and mechanisms and explain security concepts.

[Understand the concept of Transport Level Security and Secure Socket Layer.

Explain Security concerns in Internet Protocol security

Explain Intruders, Intrusion detection and Malicious Software

Describe Firewalls, Firewall Characteristics, Biasing and Configuration.

Pnnc,p al
RAJARAJES AR

COLLEJ‘- O[ E“"*U‘r

"amohali Cross, g FRING
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Department of Electrical and Electronics and Engineering

2.6.1 Program outcomes, program specific outcomes and course outcomes

ProgramOutcomes:

PROGRAMME
OUTCOMES(PO)

PO1:Apply knowledge of mathematics and science, with fundamentals of electrical and electronics engineering
so as to be able to solve complex engineering problems related to EEE.

PO2: Identify, formulate, research literature and analyze complex engineering problems using principles of
mathematics, Science and Engineering Sciences

PO3:Design and conduct experiments, analyze and interpret data to develop electrical and electronics systems,
electronic devices, software, and systems etc to meet desired needs within realistigiﬁ?mstrgintéiflgonomics,
environmental, social, ethical, health and safety parameters. < S

PO4:Conduct investigation of complex Electrical & Electronics related problenisrmsing research based
knowledge and research methods to provide logical conclusions. RAJARAJESWARS

COLLEGE of ENGINEER]
PO5:Demonstrate usage of relevant modern tools to provide effective ETWH&@!?"KQWPE% ineering
solutions using the hardware and software based modelling, simulation, design and comnitinichtioh tools

necessary for EEE practice.

POG6:Apply contextual knowledge based on informed reasoning to assess societal, health, safety, legal and
cultural issues and the consequent responsibilities relevant to the professional engineering practice.

PO7:Assess the impact of professional engineering solutions in societal and environmental contexts for
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sustainable development.

PO8:Apply ethical principles and be conscious of ethical responsibilities and norms of EEE practice
PO9Y:Undertake individual responsibilities and to work as part of a team.

PO10:Communicate effectively in both verbal and written forms

PO11:Apply managerial principles to his/ her own work including financial implications and to manage project
in multidisciplinary environments.

PO12:Recognize the need for, and be motivated to engage in life-long learning.

PROGRAM SPECIFIC OUTCOMES(PSOs):

Engineering Graduates will be able to:
{Solve EEE problems like a pro - Understand the latest technologies and models in|
fthe field of advanced engineering

S peak like an Executive — Develop technical skills in presenting modern insights

ork like an innovator— Complete the program with realistic ideas and
employability skills

" ,'}-"w 0
f*f; p, o

Principal
RAARAIESWARI
COLLEGE OF ENGINEER!NG

) S ITH !
amohalli Cross, Bengaluru-74
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Course Outcomes:

To acquaint the students with differential equations and their applications in electrical
engineering

To find the association between attributes and the correlation between two
variables

Learn to use Fourier series to represent periodical physical phenomena in
engineering analysis and to enable the student to express non periodic functions

to periodic function using Fourier series and Fourier transforms

To learn the basic ideas of the theory of probability and random signals

\PRESTRY ' YI( T 'TY" NAT VOQIQ" (TN QT
ame LU I RKILU ARRCUCULL AINAL Y SIS ANIUUESLE

Understand the basic concepts, basic laws and methods of analysis of DC and AC n e 1
wo r ks and reduce the complexity of network using source shifting, source;
transformationand network reductionusin g transformations.

Solve complex electric circuits using network theorems.

Discuss resonance in series and parallel circuits and also the importance of initial
conditions and their evaluation.

Synthesize typical waveforms using Laplace transformation.

Solve unbalanced three phase systems and also evaluate the performance of two port
networks.

(311

ame Analog r2lec! 1] rcults (B3 3|

Utilize the characteristics of transistor for different aPP“a"#F‘ng Cross, Bengaluru-74

Design and analyze biasing circuits for transistor

Design, analyze and test transistor circuitry as amplifiers and oscillators
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Explain the construction, working and various tests of single p Transformer.

Explain the construction, working and parallel operation of three phase Transformer.

Explain the construction, working and analysis of Synchronous Generator.

Explain the construction, working of solar and wind power generators.

Conduct various tests on transformers and synchronous machines and evaluate their
performance.
Perform the parallel operation on two single phase transformers

Verify the performance of synchronous generator

Calculate the voltage regulation of an alternator using different methods for comparison.

Explain the concept of combinational and squential ogi ciits ]

Analyse and design combinational circuits ! g

Describe and characterize flip flops and its applications. @@V 5

Design the sequential circuits using SR, JK, D and T flip-flops and Melay and M s

applications Design applications of combinational and sequential circuits ~ Pring pai

Employ the digital circuits for different applications RAJARAESWAR]

COLLEGE OF £ NGINEERING

amonalii c-"ClSS, BE‘:‘,ga,’uru_yd

5/
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11l

Analyse in an intelligent manner, think better, and perform better..

1 Study

Understand the construction and operation, characteristics, in of DC Motors an
determine losses and efficiency

Understand the construction and operation, classification and types of Three
phase Induction motors..

Describe the performance characteristics and applications of three phase
Induction motors.

Demonstrate and explain Speed Control methods of three phase induction motor
and types of single phase induction motors. 5 Understand the construction and
operation, V and inverted V curves of synchronous motors.

Construction and operation of Universal motor, AC servomotor, Linear induction
motor, PMSM, SRM and BLDC motors.

Principai
RAJARAIESWARI

Explain the structure of electrical power system, components,advantages of high
voltage AC and DC transmission, various conductors used for transmission, sag and its
calculation

Explain various types of insulators and methods to improve string efficiency.
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Explain the various transmission line parameters, their effects on transmission of
electricity

Evaluate the parameters that influence the performance of transmission line and
to calculate performance parameters of various transmission lines.

Explain carona and its effects, underground cable and its construction,
classification, limitations and specifications.

NA M

Outline the 8051 architecture, registers, internal memory organization, addressing
modes.

Discuss 8051 addressing modes, instruction set of 8051, accessing data and I/0
port programming.

Develop 8051C programs for time delay, 1/O operations, I/O bit manipulation,
logic and arithmetic operations, data conversion and timer/counter programming.

Summarize the basics of serial communication and interrupts, also develop 8051
programs for serial data communication and interrupt programming

Program 8051to work with external devices for ADC, DAC, Stepper motor
control, DC motor control and to Develop various 8051 based projects.

purse Name <lectric Motor:

Perform tests on DC Machines to determine their characteristics

Control the DC Motors using different methods. Principai
RAJARAIESWA
COLLEGE OF ENGIN

FRING

Pre-determination the performance characteristics of DC Machinesmohalli Cross, g -

bluru-74

Conduct load test on single-phase and three-phase Induction Motor and draw
performance characteristics

Conduct test on Induction Motor to determine performance characteristics and to
Conduct test on synchronous motor to draw performance curves.
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Explain the basics of hydro electric power plant, merits and demerits of hylectric
power plants, site selection, arrangement and elements of hydro electric plan

Explain the working, site selection and arrangement of Steam, Diesel and Gas
Power Plants.

Explain the working, site selection and arrangement of Nuclear Power Plants.

Explain the importance of different equipments in substation, Interconnection of
power stations and different types of grounding.

Explain the economics of power generation.

C Il

DRERDD YV

. Explain the concepts of Internet of Things and its hardware and software components

Interface I/0 devices, sensors & communication modules

Remotely monitor data and control devices

Develop real life loT based projects.

Explain transmission and distribution schem, identify the in
transmission systems and types of insulators.

Analyze and compute the parameters of the transmission line for different
configurations.

64 / 121



Assess the performance of overhead lines.

Interpret corona, explain the use of underground cables.

Classify different types of distribution systems; examine its quality & reliability.

Analyze and model electrical and mechanical system ing aloos.

Formulate transfer functions using block diagram and signal flow graphs.

Analyze the stability of control system, ability to determine transient and steady
state time response.

Illustrate the performance of a given system in time and frequency domains,
stability analysis using Root locus and Bode plots.

Discuss stability analysis using Nyquist plots, Design controller and compensator
for a given specification

Model the power system components & construct per unit ipedance diagram of );ower '
system /3™

<7
“Principai
RAJARAJESWA

Analyze three phase symmetrical faults on power system.

Lol oo

Compute unbalanced phasors in terms of sequence components and vice versa, - - I-RING
also develop sequence networks amohalli Cross, Bengpluru-74

Analyze various unsymmetrical faults on power system.

Examine dynamics of synchronous machine and determine the power system
stability.
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To give an overview of applications power electronics, different of er
semiconductor devices, their switching characteristics, power diode characteristics,
types, their operation and the effects of power diodes on RL circuits

To explain the techniques for design and analysis of single phase diode rectifier
circuits

To explain different power transistors, their steady state and switching
characteristics and limitations.

To explain different types of Thyristors, their gate characteristics and gate
control requirements.

To explain the design, analysis techniques, performance parameters and
characteristics of controlled rectifiers, DC- DC, DC -AC converters and Voltage
controllers.

Obtain static characteristics of semiconductor devices to discuss their performance.

Trigger the SCR by different methods

Verify the performance of single phase controlled full wave rectifier and AC
voltage controller with R and RL loads.

Control the speed of a DC motor, universal motor and stepper motors.

load.

Verify the performance of single phase full bridge inverter connected to resistive (Z '{I L -
" ‘

Final
ESWARI
NGINEERING

E, Bengaluru-74

abl

Analyse in a systematic way, think better, and perform better..
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Write assembly language programs for data transfer, arithmetic, Boolean and
logical instructions and code conversions.

Write ALP using subroutines for generation of delays, counters,
configuration of SFRs for serial communication and timers

Perform interfacing of stepper motor and dc motor for controlling the
speed, elevator, LCD, external ADC and temperature control.

Generate different waveforms using DAC interface.

Work with a small team to carryout experiments using microcontroller
concepts and prepare reports that present lab work.

SClL

Explain the field of management, task of the managr, planning teps in ision
making.

Discuss the structure of organization, importance of staffing, leadership styles,
modes of communication, techniques of coordination and importance of
managerial control in business

Explain the concepts of entrepreneurship and a businessman’s social
responsibilities towards different groups

Show an understanding of role of SSI's in the development of country and
state/central level institutions/ agencies supporting business enterprises.

v

Discuss the concepts of project management, capital budgeting, project
feasibility studies, need for project report and new control techniques. w@
~4/

Principal
R AR
FEMGINFERING

Formulate network matrices and models for lvi load flow problm

Perform steady state power flow analysis of power systems using numerical
iterative techniques..
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. Solve issues of economic load dispatch and unit commitment problems

Analyze short circuit faults in power system networks using bus impedance
matrix.

Apply Point by Point method and Runge Kutta Method to solve Swing Equation

Discuss classification and basic operations that can be perfrmed on continuous and
discrete time signals.

Evaluate Discrete Fourier Transform of a sequence and the convolution of two
sequences to determine the output sequence

[ Evaluate Discrete Fourier Transform of a sequence by using fast methods.

Design Butterworth and Chebyshev IR digital filters and FIR filters using
different techniques

Develop different structures for IIR and FIR filters.

en
ame

Classify the transducers and explain the need of sducels, ‘their clasit F ENGINEERING
advantages and disadvantages ‘amohalli Cross, Béngaluru-74

Explain the working of various transducers and sensors.

“Outline the recent trends in sensor technology and their selection
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Analyze the signal conditioning and signal conditioning equipment and to
Illustrate different configuration of Data Acquisition System and data
conversion.

Show knowledge of data transmission and telemetry Explain measurement of
non-electrical quantities -temperature, flow, speed, force, torque, power and
viscosity

nurse Name

Conduct sampling of signals in time and frequency domains.

Evaluate the impulse response of a system.

Obtain convolution of given sequences to evaluate the response of a system.

Compute DFT and IDFT of a given sequence using the basic definition and/or
fast methods.

Provide a solution for a given difference equation and to Design and implement
IIR and FIR filters.

erform steady state power flow analysis of power systems using numerical
iterative techniques.

Suggest a method to control voltage profile.
Printipal
RAJARAIFSWARI
Show knowledge of optimal operation of generators on a bus baroptimal unit ¢ ¢ i
Dimitment, -amohalli Cross, Bengalgru-74

Discuss optimal scheduling for hydro-thermal system, power system security and
reliability.

alyze short circuit faults in power system networks using bus impedance
atrix.
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erform numerical solution of swing equation for multi-machine stability

J POWEDR SVSTEM P
AL A . \

Discuss performance of protective relays, components of protectio schemeand |
elay terminology
overcurrent protection.

Explain the working of distance relays and the effects ofarc resistance, power
ings, line length and source impedance on performance of distance relays.

Discuss pilot protection; wire pilot relaying and carrier pilot relaying.

Discuss construction, operating principles and performance of differential relays
for differential
protection.

Discuss protection of generators, motors, Transformer and Bus Zone Protection.

Explain the principle of circuit interruption in different types of circuit breakers.

Describe the construction and operating principle of different types of fuses and to
oive the definitions of different terminologies related to a fuse.

Discuss protection against Overvoltages and Gas Insulated Substation (GIS)

Explain conduction and breakdown henomenon in gases, qu dielectrics.
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xplain breakdown phenomenon in solid dielectrics.

o explain different geological storage methods including storage in coal seams,
epleted gas reservoirs

xplain generation of high voltages and currents

iscuss measurement techniques for high voltages and currents.

iscuss overvoltage phenomenon and insulation coordination in electric power
ystems.

iscuss non-destructive testing of materials and electric apparatus and high-
oltage testing of electric apparatus

Discuss state variable approach for linear time invariant sstem in both the
ontinuous and discrete time systems.

Develop of state models for linear continuous — time and discrete — time systems.

Apply vector and matrix algebra to find the solution of state equations for linear
ontinuous — time and discrete — time systems.

Define controllability and observability of a system and test for controllability and

P

observability of a given system. 2 ’7' o=

Design pole assignment and state observer using state feedback. Principal
RAJARAJESWARI

Develop the describing function for the nonlinearity pmsemW

of the system.

€
Cross, Bengal

Develop Lyapunov function for the stability analysis of nonlinear systems.
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deposition.

Explain the terminology of illumination, laws of illumination, construction and
orking of electric

Explain the motors used for electric traction and their control.

Discuss braking of electric motors, traction systems and power supply and other
action systems.

Explain the working of electric and hybrid electric vehicles.

3 )}
A »

Discuss the impacts of climate change and the measures that can be taken to
educe emissions.

Discuss carbon capture and carbon storage. E‘/ §“\ P

RAJARAJESY

Explain methods of carbon capture from power generation and indystrial . v; ['_ﬂ
R NS, 6
processes.

Explain the fundamentals of power generation. Princip *

VARY
NEERING
NEalmy <72
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xplain different carbon storage methods: storage in coal seams, depleted gas
ervoirs and saline
ormations.

xplain Carbon dioxide compression and pipeline transport.

ar of Study

me POWERK DY D AY1 PLAL 10 wsional Llecuve

Discuss primary components of power syem plannng, planingmetodolo for
optimum power
ystem expansion, various types of generation, transmission and distribution.

Show knowledge of forecasting of future load requirements of both demand and
energy by deterministic and statistical techniques using forecasting tools.

Discuss methods to mobilize resources to meet the investment requirement for the
power sector

nderstand economic appraisal to allocate the resources efficiently and appreciate
e investment
decisions

Discuss expansion of power generation and planning for system energy in the
ountry, evaluation of operating states of transmission system, their associated
ontingencies and the stability of the system.

Discuss principles of distribution planning, supply rules, network development and
e system studies

A
Discuss reliability criteria for generation, transmission, dis on.and reliability.
evaluation and

analysis, grid reliability, voltage disturbances and their remedies

Discuss planning and implementation of electric —utility activi&%metﬂ
brinciples and the norms _RAJARAJESWARI
amed by CERC for online trading and exchange in the interstate power marke.

Tamonail Cross, Bengalury-7¢

Discuss transmssion intercections, flow of Power in an AC System, limits of
the loading capability, dynamic stability considerations of a transmission
nterconnection and controllable parameters.
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Explain the basic concepts, definitions of flexible ac transmission systems and
benefits from FACTS technology.

Describe shunt controllers, Static Var Compensator and Static Compensator for
injecting reactive power in the transmission system in enhancing the controllability|
and power transfer capability.

Describe series Controllers Thyristor-Controlled Series Capacitor (TCSC) and the
Static Synchronous Series Compensator (SSSC) for control of the transmission

system

Describe the basic components of a converter, the methods for compensating the
cactive power
demanded by the converter.

Explain converter control for HVDC systems, commutation failure, control
functions

A

P RAJARAJESWAR’
LEGE OF ENG
i Ji- gl J”‘.’EER‘NG
a -~ A
mokhalli ~ross, Bengalury-7»
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Describe the process to plan, control and implent commissioning of electrical
equipment’s.

Differentiate the performance specifications of transformer and induction motor.

Demonstrate the routine tests for synchronous machine, induction motor,
ansformer & switchgears.

-scribe corrective and preventive maintenance of electrical equipment’s.

plain the operation of an clectrical equipment’s such as isolators, circuit
breakers, induction motorand synchronous machines.

111l

Develop a pro in MATL V
rransmission lines.

Develop a program in MATLAB to obtain the power angle characteristics of
alient and non-salient pole alternator.

Develop a program in MATLAB to assess the transient stability under three phase
fault at differen
ocations in a of radial power systems.

interconnected power systems.

se Mi-Power package to solve power flow problem for simple power systems.
Principat
__RAJARAIECIAIADY

se Mi-Power package to study unsymmetrical faujts g&g?@%ﬁ%‘? s in
adial power systems NOINEERING

Vo I nfll Crme o
amohalli Cross, Bengaluru-72
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se of Mi-Power package to study optimal generation scheduling problems for
ermal power plants.

Develop a program in MATLAB to assess the performance of medium and long
ansmission lines.

Develop a program in MATLAB to obtain the power angle characteristics of
salient and non-salient pole alternator.

Develop a program in MATLAB to assess the transient stability under three phase
fault at different locations in a of radial power systems.

Develop programs in MATLAB to formulate bus admittance and bus impedance
matrices of
interconnected power systems.

se Mi-Power package to solve power flow problem for simple power systems.

se Mi-Power package to study unsymmetrical faults at different locations in
adial power systems

se of Mi-Power package to study optimal generation scheduling problems for
ermal power plants.

am ND HIGH O]

[Experimentally verify the characteristics of over cu
oltage and negative
lsequence relays both electromagnetic and static type. gj/ 4

Experimentally verify the characteristics of microprocessor b: er purrent,
over voltage, under voltage relays and distance relay. RAJARA lE‘W ARl

CLLECE DE Talr-ay ey .
Show knowledge of protecting generator, motor an e R
georp Eg ’ d".gmcﬁ'laﬂo Cross, Bengaiyru-77
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nalyze the spark over characteristics for both uniform and non-uniform
onfigurations using High AC nd DC voltages

easure high AC and DC voltages and breakdown strength of transformer oil.

raw electric field and measure the capacitance of different electrode
nfiguration models.

how knowledge of generating standard lightning impulse voltage to determine
fficiency, energy ofimpulse generator and 50% probability flashover voltage for
ir insulation.

........

ndertake problem identification, formulation and solution.

Design engineering solutions to complex problems utilising a systems approach.

ommunicate with engineers and the community at large in written an oral forms.

Demonstrate the knowledge, skills and attitudes of a professional engineer.

system,components,
hitecture and configuration of SCADA.

= Principai
RAJARAJESWARI

olve unit commitment problems CULLEGE OF ENGINEERING
"amohalli Cross, Bengaluru-74
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xplain issues of hydrothermal scheduling and solutions to hydro thermal
roblems

xplain basic generator control loops, functions of Automatic generation control,
peed governors

evelop and analyze mathematical models of Automatic Load Frequency Control

xplain automatic generation control, voltage and reactive power control in an
interconnected power system.

xplain reliability, security, contingency analysis, state estimation and related

Explain the advantages and choice of electric drive.

Explain dynamics and different modes of operation of electric drives.

Suggest a motor for a drive and control of dc motor using controlled rectifiers.

Analyze the performance of induction motor drives under different conditions.

ontrol induction motor, synchronous motor and stepper motor drives.

RAJAI.L\JFQVHR’
rnm-.»rc...

TENOINEERING
"amohall; Cross, Eengalury-74
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xplain the use of inverters, other system components, cabling used to connect the
omponents and mounting methods of the PV system.

Assess the site for PV system installation.

Design a grid connected system and compute its size.

Explain installation, commissioning, operation and maintenance of PV systems.

Explain the types of financial incentives available, calculation of payback time

2 &;7_4‘ = e O A
ain practical experience within industry in which the internship is done.

Acquire knowledge of the industry in which the internship is derle.
y? ),

e} i
ply knowledge and skills learned to classroom work. Prin\._j,;l e
RAJARAJESV\MRI
COLL(GE OF ENCINEEDIAL
evelop a greater understanding about career options mhﬂsg%e,pj%ﬁ?;efming
personal career goals RS

Experience the activities and functions of professionals.
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me

esent the project and be able to defend it

Make links across different areas of knowledge and to generate, develop and
evaluate ideas and :
information so as to apply these skills to the project task.

Habituated to critical thinking and use problem solving skills

ommunicate effectively and to present ideas clearly and coherently in both the
itten and oral forms.

ork in a team to achieve common goal.

arn on their own, reflect on their learning and take appropriate actions to
improve it.

Attain, use and develop knowledge in the field of electrical and electronics
engineering and other
disciplines through independent learning and collaborative study.

A
Identify, understand and discuss current, real-time issugs L

Srincinal
Improve oral and written communication skills RAJ;\RMF?, S
COLLEGE CF ENGINEERING

- Y T
Explore an appreciation of the self in relation to its'[arger diverse social and
acad emic co,“cxts.

p.)

Apply principles of ethics and respect in interaction with others.
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PROGRAMME OUTCOME, PROGRAMME
SPECIFIC OUTCOMES AND COURSE OUTCOMES
OF ALL DEPARTMENTS- 2023-24

(CRITERIA- 2)

DEPARTMENT OF INFORMATION SCIENCE AND
ENGINEERING

2.6.1 Program outcomes, program specific outcomes and course outcomes

Program Outcomes:

PROGRAMME
OUTCOMES(PO)

g

Program

Qutcomes

Program Outcomes (POs)

At the end of the B.E program, students are expected to have developed the following outcomes.

PO1: Apply the engineering knowledge of mathematics, science, engineering fundamentals with 4
engineering specialization to the solution of complex engineering problems. KA( JJ ]

PO2: Identify, formulate, analyse and give solutions to complex engmeermg problems bx reac 10
substantiated conclusion using first principles of mathematics, natural sciences, and enngéf‘ﬂfé lences.

PO3: Design solutions for complex engineering problems and design system c Q;?S,QF pmcesses RING
safe
a |

that meet the specified needs with appropriate consideration for the public healt

and { the
cultural, societal, and environmental considerations. amo BENgaUry

PO4: Use practical-based knowledge and research methods including design of experiments, analysis
and interpretation of data, and synthesis of the information to provide valid conclusions.

POS5: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools
including prediction and modelling to complex engineering activities with an understanding of the

limitations.

POG6: 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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PO7: Understand the impact of the loT enabled devices and the power of their and interaction leading to
automation, in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

PO8: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

PO9Y: Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.

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

PO11: 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.

PO12: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 OUTCOMES (PSOs):

The AIML graduates will have the ability to:

PSO-1 Understand the principles of Information Science and Engineering and enrich knowledge
in recent advancements and developments in Information Technology.

PSO-2 Competent in programming and computing skills, ability to apply software development
methodologies and modelling to solve real world problems in the field of Information

Technology.
Academic Year: 2023-2024
Subject name: Mathematics for Computer Science Sub. Code: BCS301
co I Description

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

CO 1 | Explain the basic concepts of probability, random variables, probability distribution

CO 2 | Apply suitable probability distribution models for the given scenario

CO3 | Apply the notion of a discrete-time Markov chain and n-step transition probabllmes t&so)v? the

=
given problem
CO4 Use statistical methodology and tools in the engineering problem-solving process ’
CO5 | Compute the confidence intervals for the mean of the population X e :
AJARAIES\AZA D
CO6 | Apply the ANOVA test related to engineering problems. coLLeat of encineraihG
Subject name: Digital Design and Computer Organization . ~ amggd@;,ggsgpz(;m ury-74
CcO l Description

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

Ccol1 | Apply the K-Map techniques to simplify various Boolean expressions.
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CO2 | Design different types of combinational and sequential circuits along with Verilog programs

CO3 | Describe the fundamentals of machine instructions, addressing modes and Processor
performance

CO4 | Explain the approaches involved in achieving communication between processor and /O
devices

CO5 | Analyze internal Organization of Memory and Impact of cache/Pipelining on Processor
Performance.

Subject name: OPERATING SYSTEMS

Sub. Code: BCS303

cO

Description

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

CO 1 | Explain the structure and functionality of operating system

CO 2 | Apply appropriate CPU scheduling algorithms for the given problem.

CO3 | Analyse the various techniques for process synchronization and deadlock handling.
CO4 | Apply the various techniques for memory management

COS5 | Explain file and secondary storage management strategies

CO6 | Describe the need for information protection mechanisms

Subject name: DATA STRUCTURES AND APPLICATIONS

Sub. Code: BCS304

co

Description

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

CO 1 | Explain different data structures and their applications.

CO2 | Apply Arrays, Stacks and Queue data structures to solve the given problems

CO3 | Use the concept of linked list in problem solving

CO4 | Develop solutions using trees and graphs to model the real-world problem

COS | Explain the advanced Data Structures concepts such as Hashing Techniques and Optimal Binary

Search Trees.

Subject name: DATA STRUCTURES LABORATORY

Sub. Code: BCSL305

”

Cco J Description

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

CO 1 | Analyze various linear and non-linear data structures Kj’ ; o' "

CO 2 | Demonstrate the working nature of different types of data structures and their applications ~4. | 5~

CO3 | Use appropriate searching and sorting algorithms for the give scenario. )

CO4 | Apply the appropriate data structure for solving real world problems RA J’::;;ﬁn“ -

COLLEGE OF ENGINFERING

Sub. Uode: BCS306A <rizaluru-7.

Subject name: Object Oriented Programming with JAVA

co

Description

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

Co1

Demonstrate proficiency in writing simple programs involving branching and looping structures.

CO2

Design a class involving data members and methods for the given scenario
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CO3 | Apply the concepts of inheritance and interfaces in solving real world problems

CO4 | Use the concept of packages and exception handling in solving complex problem

CO5 | Apply concepts of multithreading, autoboxing and enumerations in program development

Subject name: Social Connect & Responsibility Sub. Code: BSCK307

CO Description

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

CO1 | Communicate and connect to the surrounding.

CO 2 | Create a responsible connection with the society

CO3 | Involve in the community in general in which they work

CO4 | Notice the needs and problems of the community and involve them in problem —solving

CO5 | Develop among themselves a sense of social & civic responsibility & utilize their knowledge in
finding practical solutions to individual and community problems

CO6 | Develop competence required for group-living and sharing of responsibilities & gain skills in

mobilizing community participation to acquire leadership qualities and democratic attitudes.

4" Semester

Subject name: Analysis & Design of Algorithms Sub. Code: BCS401

co Description

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

CO 1 | Apply asymptotic notational method to analyze the performance of the algorithms in terms of
time complexity

CO 2 | Demonstrate divide & conquer approaches and decrease & conquer approaches to solve
computational problems

CO3 | Make use of transform & conquer and dynamic programming design approaches to solve the
given real world or complex computational problems

CO4 | Apply greedy and input enhancement methods to solve graph & string based computational
problems

CO5 | Analyse various classes (P,NP and NP Complete) of problems

CO6 | lllustrate backtracking, branch & bound and approximation methods

Subject name: Advanced Java Sub. Code: BIS402
. ART ) e
co Description AET/
At the end of the course, the student will be able to T
CO 1 | Apply appropriate collection class/interface to solve the given problem = !;'o';' 3 ”’ o
CO 2 | Demonstrate the concepts of String operations in Java COLLEGE OF ENGINFERNG
CO3 | Apply the concepts of Swings to build Java applications ~smohalli Cross, Bengaldru-74
CO4 | Develop web based applications using Java servlets and JSP
CO5 | Use JDBC to build database applications
Subject name: Database Management System Sub. Code: BCS403

cO f Description

At the end of the course, the student will be able to
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CO 1 | Describe the basic elements of a relational database management system

CO 2 | Design entity relationship for the given scenario

CO3 | Apply various Structured Query Language (SQL) statements for database manipulation

CO4 | Analyse various normalization forms for the given application

COS5 | Develop database applications for the given real world problem

CO6 | Understand the concepts related to NoSQL databases

Subject name: Analysis & Design of Algorithms Lab Sub. Code: BCSL404

cOo Description

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

CO 1 | Develop programs to solve computational problems using suitable algorithm design strategy

CO2 | Compare algorithm design strategies by developing equivalent programs and observing running
times for analysis (Empirical)

CO3 | Make use of suitable integrated development tools to develop programs

CO4 | Choose appropriate algorithm design techniques to develop solution to the computational and
complex problems

CO5 | Demonstrate and present the development of program, its execution and running time(s) and
record the results/inferences

Subject name: Discrete Mathematical Structures Sub. Code: BCS405A

cO Description

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

CO 1 | Apply concepts of logical reasoning and mathematical proof techniques in proving theorems and
statements

CO 2 | Demonstrate the application of discrete structures in different fields of computer science

CO3 | Apply the basic concepts of relations, functions and partially ordered sets for computer
representations

CO4 | Solve problems involving recurrence relations and generating functions

COS5 | Illustrate the fundamental principles of Algebraic structures with the problems related to
computer science & engineering

5" Semester
Subject name: Automata Theory and Compiler Design Sub. Code: 21CS51
CcO Description o \l N -

At the end of the course, the student will be able to V Hopt{

CO 1 | Acquire fundamental understanding of the core concepts in automata theory and %
Compumﬁon Or- ar:nji

CO 2 | Design and develop lexical analyzers, parsers and code generators RAIARALESWARS

CO3 | Design Grammars and Automata (recognizers) for different languag ggsangi bccom:{ cRING
knowledgeable about restricted models of Computation (Regular, Context Fr )rgng theu luru-14
relative powers ol B

CO4 | Acquire fundamental understanding of the structure of a Compiler and Apply concepts automata
theory and Theory of Computation to design Compilers

CO5 | Design computations models for problems in Automata theory and adaptation of such model in
the field of compilers
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Subject name: Computers Networks

Sub. Code: 21CS52

co

Description

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

CO 1 | Learn the basic needs of communication system

CO 2 | Interpret the communication challenges and its solution

CO3 | Identify and organize the communication system network components
CO4 | Design communication networks for user requirements

Subject name: Database Management Systems

Sub. Code: 21CS53

co]

Description

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

Ccol Identify, analyze and define database objects, enforce integrity constraints on a database using
RDBMS

CO 2 | Use Structured Query Language (SQL) for database manipulation and also demonstrate the
basic of query evaluation

CO3 | Design and build simple database systems and relate the concept of transaction, concurrency
control and recovery in database

CO4 | Develop application to interact with databases, relational algebra expression

CO5 | Develop applications using tuple and domain relation expression from queries

Subject name: Artificial Intelligence and Machine Learning

Sub. Code: 21CS54

co Description

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

CO1 Apply the knowledge of searching and reasoning techniques for different applications

CO2 Have a good understanding of machine leaning in relation to other fields and fundamental
issues and challenges of machine learning

CO3 | Apply the knowledge of classification algorithms on various dataset and compare results

CO4 | Model the neuron and Neural Network, and to analyze ANN learning and its applications

COS5 | Identifying the suitable clustering algorithm for different pattern

Subject name: C# and .Net Framework

Sub. Code: 21CS582

AR

ITESIng
el M A

CcO 1 Description . f,,/: ).
At the end of the course, the student will be able to BT
CO 1 | Able to explain how C# fits into the .NET platform _Pridtipa
CO 2 | Describe the utilization of variables and constants of C# RAJARAIESW
CO3 | Use the implementation of object-oriented aspects in applications . "UL."T? OFTRGN

amonalil Croce B
CO4 | Analyze and Set up Environment of NET Core e
CO5 | Evaluate and create a simple project application

Subject name: Database Management Systems Laboratory with Mini Project Sub. Code: 21CSLS55

CcO

Description

At the end of the course, the student will be able to
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CO1 Create, Update and query on the database
CO 2 | Demonstrate the working of different concepts of DBMS
CO3 | Implement, analyze and evaluate the project developed for an application
Subject name: Angular JS and Node JS Sub. Code: 21CSL581
(80) Description
At the end of the course, the student will be able to
CO 1 | Describe the features of Angular JS
CO 2 | Recognize the form validations and controls
CO3 | Implement Directives and Controllers
CO4 | Evaluate and create database for simple application
CO5 | Plan and build web-servers with node using Node .JS
6" Semester
Subject name: Software Engineering and Project Management Sub. Code: 21CS61
CcO Description
At the end of the course, the student will be able to
CO 1 | Understand the activities involved in software engineering and analyze the role of various
process models
CO 2 | Explain the basics of object-oriented concepts and build a suitable class model using modelling
techniques
CO3 | Describe various software testing methods and to understand the importance of agile
methodology and Dev-Ops
CO4 | lllustrate the role of project planning and quality management in software development
COS5 | Understand the importance of activity planning and different planning models
Subject name: Full stack Development Sub. Code: 21CS62
co Description
At the end of the course, the student will be able to
CO 1 | Understand the working of MVT based full stack web development with Django g /;,/« .
CO 2 | Designing of Models and Forms for rapid development of web pages M—*‘ F{—
CO3 | Analyze the role of Template Inheritance and Generic views for developing full stack web-
applications RAJARAJESWARI
CO4 | Apply the Django framework libraries to render nonHTML contents likec€8Yrand PPF 1) 70 NG
CO5 | Perform jQuery based AJAX integration to Django Apps to build responsive fullistack syeb- - oo -7
applications
Subject name: Software Testing Sub. Code: 211S63
I co | Description
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At the end of the course, the student will be able to

CO 1 | Explain the significance of software testing and quality assurance in software development

CO 2 | Apply the concepts of software testing to assess the most appropriate testing method

CO3 | Analyze the importance of testing in software development

CO4 | Evaluate the suitable testing model to derive test cases for any given software

CO5 | Develop appropriate document for the software artefact

Subject name: Data Mining and Data Warehousing Sub. Code: 211S643
co Description

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

CO1 | Understand warehousing architectures and tools for systematically organizing large database
and use their data to make strategic decisions
CO2 | Apply KDD process for finding interesting pattern from warehouse
CO3 | Analyze the kinds of patterns that can be discovered by association rule mining
CO4 | Evaluate interesting patterns from large amounts of data to analyze for predictions and
classification
COS5 | Design select suitable methods for data mining and analysis
Subject name: Introduction to Data Structures Sub. Code: 21CS651
CcO Description
At the end of the course, the student will be able to
CO 1 | Express the fundamentals of static and dynamic data structure
CO 2 | Summarize the various types of data structure with their operations
CO3 | Interpret various searching and sorting techniques
CO4 | Choose appropriate data structure in problem solving
COS5 | Develop all data structures in a high level language for problem solving
Subject name: Introduction to Database Management Systems Sub. Code: 21CS652
co I Description K ,géLL;p
U —' A - /_\ “

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

Identify, analyze and define database objects, enforce integrity constraints on a datab#e using
Principa

Ccol1
RDBMS
CO 2 | Use Structured Query Language (SQL) for database manipulation RAIARAIESWARI
CO3 | Design and build simple database systems COLLEGE Ur tINGINE = L “7
i [T e Qencaaliirtl-

CO4 | Develop application to interact with databases bl B s 53 T
Subject name: Introduction to Cyber Security Sub. Code: 21CS653

coO Description

At the end of the course, the student will be able to
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CO 1 | Describe the cyber crime terminologies
CO2 Analyzg cybercrime in mobiles and wireless devices along with the tools for Cybercrime and
prevention
CO3 | Analyze the motive and causes for cybercrime, cybercriminals, and investigators
CO4 | Apply the methods for understanding criminal case and evidence, detection standing criminal
case and evidence
Subject name: ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING Sub. Code: 18CS71
Cco I Description
The student will be able to :
CO1 | Appraise the theory of Artificial intelligence and Machine Learning.
CO2 | lllustrate the working of Al and ML Algorithms
CO3 Demonstrate the applications of Al and ML.
-
Subject name: BIG DATA AND ANALYTICS Sub. Code: 18CS72
cO Description
The student will be able to :
CO1 | Understand fundamentals of Big Data analytics.
CO2 | Investigate Hadoop framework and Hadoop Distributed File system
CO3 | lllustrate the concepts of NoSQL using MongoDB and Cassandra for Big Data
CO4 | Demonstrate the MapReduce programming model to process the big data along with Hadoop
tools
COS5 | Use Machine Learning algorithms for real world big data
CO6 | Analyze web contents and Social Networks to provide analytics with relevant visualization
tools.
. Subject name: SOFTWARE ARCHITECTURE AND DESIGN PATTERNS Sub. Code: 18CS731
CO Description
The student will be able to :
CO1 | Design and implement codes with higher performance and lower complexity
CO2 | Be aware of code qualities needed to keep code flexible ‘vk ; I-[‘f :}”‘ = :?\
CO3 | Experience core design principles and be able to assess the quality of a design with r§§€és:;_ 20 g e
these principles Princinal ™
CO4 | Capable of applying these principles in the design of object oriented systems pa a7 - - SVWARI
COS5 | Demonstrate an understanding of a range of design patterns. Be capable®f comprehéndingar {1MG
design presented using this vocabulary *amchalii Cross, Bengzldiru-74
CO6 | Be able to select and apply suitable patterns in specific contexts
Subject name: HIGH PERFORMANCE COMPUTING Sub. Code: 18CS732
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CcO Description

The student will be able to :

CO1 | lllustrate the key factors affecting performance of CSE applications »

CO2 | lllusrate mapping of applications to high-performance computing systems

CO3 | Apply hardware/software co-design for achieving performance on real-world applications

Subject name: ADVANCED COMPUTER ARCHITECTURES Sub. Code: 18CS733

CcO ] Description

The student will be able to :

CO1 | Explain the concepts of parallel computing and hardware technologies

CO2 | Compare and contrast the parallel architectures

CO3 | lllustrate parallel programming concepts
Subject name: USER INTERFACE DESIGN Sub. Code: 18CS734
CcO Description

The student will be able to :

menus and windows

CO1 | Design the User Interface, design, menu creation, windows creation and connection between

Subject name: DIGITAL IMAGE PROCESSING Sub. Code: 18CS741

co Description

The student will be able to :

CO1 | Explain fundamentals of image processing

CO2 | Compare transformation algorithms

CO3 | Contrast enhancement, segmentation and compression techniques

Subject name: NETWORK MANAGEMENT Sub. Code: 18CS742

CO Description

A

The student will be able to : e,
A O/

g

technologies such as wired/wireless networks and high-speed internets.

= 1Y 3
CO1 | Analyze the issues and challenges pertaining to management of emerging netfsrp ' 7‘\:@-—«”/

CO2 | Apply network management standards to manage practical networks Principal

CO3 | Formulate possible approaches for managing OSI network model

~ AT
—

RAIARA IS WARD

LB NG

CO4 | Use on SNMP for managing the network COTLESE oo

— Lo
S LRI AR AL i )

W rnce Rones

‘u-74

L=

CO5 | Use RMON for monitoring the behavior of the network

CO6 Identify the various components of network and formulate the scheme for the managing
them
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Subject name: NATURAL LANGUAGE PROCESSING

Sub. Code: 18CS743

CO Description

The student will be able to :

CO1 | Analyze the natural language text.

CO2 | Define the importance of natural language

CO3 | Understand the concepts Text mining

CO4 | lllustrate information retrieval techniques

Subject name: CRYPTOGRAPHY

Sub. Code: 18CS744

CO Description

The student will be able to :

CO1 | Define cryptography and its principles

CO2 | Explain Cryptography algorithms

CO3 | lllustrate Public and Private -key cryptography

CO04 | Explain Key management, distribution and certification

CO5 | Explain authentication protocols

CO6 | Tell about IPSec

Subject name: ROBOTIC PROCESS AUTOMATION DESIGN & DEVELOPMENT

Sub. Code: 18CS745

co Description
The student will be able to :
CO1 | To understand Basic Programming concepts and the underlying logic/structure
CO2 | To Describe RPA , where it can be applied and how its implemented
CO3 | To Describe the different types of variables, Control Flow and data manipulation techniques
CO4 | To Understand Image, Text and Data Tables Automation
COS5 | To Describe automation to Email and various types of Exceptions and strategies to handle
Subject name: ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING LABORATORY Subiﬁaﬁ%&tﬁéﬁ’ oo~
Cco Description e l':';"i’jd: e

The student will be able to :

COLLEGE OF FNGINFFRING

CO1 | Implement and demonstrate Al and ML algorithms. "amohalii Cross, Bengalurul7#
CO2 | Evaluate different algorithms.
CcO3 Demonstrate the applications of Al and ML.
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Subject name : INTERNET OF THINGS Sub. Code: 18CS81

CcO Description
The student will be able to :

CO1 | Interpret the impact and challenges posed by loT networks leading to new architectural
models. . . o o

CO2 | Compare and contrast the deployment of smart objects and the technologies to connect them
to network

CO3 | Appraise the role of loT protocols for efficient network communication

CO4 | Elaborate the need for Data Analytics and Security in loT

COS5 | lllustrate different sensor technologies for sensing real world entities and identify the
applications of 10T in Industry.

' Subject name: STORAGE AREA NETWORKS Sub. Code: 18CS822

CcO I Description
The student will be able to :

CO1 | Identify key challenges in managing information and analyze different storage networking
technologies and virtualization e e e
CO2 | Explain components and the implementation of NAS

CO3 | Describe CAS architecture and types of archives and forms of virtualization

CO4 | lllustrate the storage infrastructure and management activities

, )/,}; 4/ .
Pnncfa.l

RAJARAIESWARI
COLLEGE OF ENGINEERING
~amohazlli Cross, Bengaluru-74
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PROGRAMME OUTCOME, PROGRAMME
SPECIFIC OUTCOMES AND COURSE
OUTCOMES OF ALL DEPARTMENTS- 2023-24

(CRITERIA- 2)
Department of Management studies

2.6.1 Program outcomes, program specific outcomes and course outcomes
Program Outcomes:

PROGRAMME
OUTCOMES(PO)

Program
Outcomes

Program Outcomes (POs)

At the end of the MBA program, students are expected to have developed the following outcomes.

PO1: Apply knowledge of management theories and practices to solve business problems.

PO2: Foster analytical and critical thinking abilities for data-based decision making.

PO3: Ability to develop value-based leadership.

. PO4: Ability to understand, analyse and communicate global, economic, legal and ethma& aspccts of |

business. ﬁ'
POS: Ability to lead themselves and others in the achievement of orgamzatlonal' goal§"‘contnbutmg

effectively to a team environment.

Principal
PROGRAM SPECIFIC OUTCOMES (PSOs): R 1 i
Engineering Graduates will be able to: ~.L:i: L,:“ fw e
IAv R Iw) CIToSS, JC HJIU /"

| Comprehend the contemporary features and characteristics of Business Management Science
| and its administration

Analyse and interpret the dynamic situations for making Business Management strategies and
decisions at the national and global level

3: | Handle responsibility with the ethical values for all actions undertaken by them.
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S Adapt and focus on achieving the organisational goal and objectives with complete zeal and
x | commitment

Course outcomes (COs)

[ Gain practical e

Acquire conceptual knowledge of management, various functions of Management and
theories in OB.

Comprehend and apply management and behavioural models to relate attitude, perception
and personality.

Analyse the recent trends in Management and OB models
Gain practical experience in the field of Management and Organisational Behaviour.

by

ourse Name: — ¥ ] =1
Display keen interest and orientation towards entrepreneurship, entrepreneurial opportunity
Modules in order to setup a business and to
think creatively.
To know about the various business models and B-Plans across Business sectors.
Able to understand the importance of marketing and different forms of businesses.
Become aware about various sources of funding and institutions supporting entrepreneurs.
Awareness about legal aspects and ways to protect the ideas
| To understand the ways of starting a business and to know how to foster
| their ideas.

y |
I

¢
1

53 Course Name:—/ nti er A e Sl Wk ST
Know what and how books of accounts and financial statements are prepared.

How to interpret financial statements of companies for decision making.
| Independently undertake financial statement analysis and take decisions.

i et % A8

= TR =7

Understand how to org ize, mage and pst the data
Use and apply a wide variety of specific statistical tools

Understand the applications of probability in business .
Effectively interpret the results of statistical analysis X LA e |

st vear / Ist sem

= \1 B VP e L
purse Name: — Marke VManage

Comprehend the concepts of Marketing Management e Banpaluri-78
Gain knowledge on consumer behaviour and buying process

Understand concept of Product and Brand Management, Branding and Pricing strategies
Identify marketing channels and the concept of product distribution,

techniques of sales promotion
Simply ideas into a viable marketing plan for various modes of marketing
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S¢ IName: - thwl ,.\ ()n!n‘:_n"l At P94\ |
[ The students will be aware of thelr communication Skl”S and know their potentlal to become _
successful managers.

The students will get enabled with the mechanics of writing and can compose the business letters in
English precisely and effectively.

The students will be introduced to the managerial communication practices in business those are in
vogue

Students will get trained in the art of drafting business proposals and business communication with
emphasis on analyzing business situations.

The students will be aware of their communication skills and know their potential to become
successful managers.

A |

[luman Resourc ‘Lu,\ age

Understand and gain practlcal experience in the field of Human Resource
Concepts, functions and theories.

Acquire conceptual insight of Human Resource and various functions of
HR.

Apply personnel, managerial and welfare aspects of HR.

Perceive greater understanding about HR practices
Perceive knowledge about the future trends in HRM

| Understand the basic ﬁnanclal concepts
Apply time value of money

Evaluate the investment decisions
Estimate working capital requirements
Analyze the capital structure and dividend decisions

me -‘:\q,k vyr'u)fuul «f,v oy h\x

Understand various research approaches, techmques and strategles in the approprlate in
business.

Apply a range of quantitative / qualitative research techniques to business and day to day
management problems. A
Demonstrate knowledge and understanding of data analysis, interpretation ay 1 e
Develop necessary critical thinking skills in order to evaluate different res

Business.
Discuss various forms of the intellectual property, its relevance and busn\'e%y‘r vact‘in ‘the

s Concerring 4R

Get an msnght mto the fundamentals of Operatlons Research and its deﬁmtlon characlenstlcs
and phases

Use appropriate quantitative techniques to get feasible and optimal solutions

Understand the usage of game theory, Queuing Theory and Simulation for Solving Business

Problems
Understand and apply the network diagram for project completion
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ln)(

Students should get clear |dea about the concept of Strateglc Management its relevance
Characteristics, process nature and purpose.

Student to acquire an understanding of how firms successfully institutionalize a strategy and
create an organizational structure for domestic and overseas operations and gain competitive
advantage.

To give the students an insight on strategy at different levels of an organization to gain competitive advantage.

To help students understand the strategic drive-in multinational firms and their decisions in
different markets

Students should get clear idea about the concept of Strategic Management, its relevance,
Characteristics, process nature and purpose.

making

The student wrll understand the appllcatlon of Economic Principles in Management decnsron “

The student will earn the microeconomic concepts and apply them for effective functioning
of a Firm and Industry.

The student will be able to understand, assess and forecast the demand.

The student will apply the concepts of production and cost for optimization of production

The student will design competitive strategies like pricing, product differentiation etc. and
marketing according to the market structure

The student will be able to understand the impact of macroeconomic concepts.

Demonstrate knowledge of the functlons of |0ngtICS and supply chain management

| Relate concepts and activities of the supply chain to actual organizations

Analyse the role of technology in logistics and supply chain management

Evaluate cases for effectlve supply chain management and its |mplementat|on

Understand the lmportance of lnformatlon technology for busmess

Develop insights into technology and investigate its impact on Business

Understand Various Measures of Technology available in corporate world.

Understanding how creativity and innovative Technologies help to finda , A
solution to problems.

PAIAD A IFSWAR
IFSWAR

| Understand the goals and strategles of busmess umts

Determine standard costing and variance analysis cost control in Business decision n\'&t&,g,

Applications of Management accounting and control systems in Corporate o

Critically evaluate all traditional and non-traditional costing methods such as absorption
costing; marginal costing and activity based costing.

3 : SIS AND PORT! |
Understand the caprtal market and various lnstruments for lnvestment

Assess the risk and return associated with investments and methods to value securities.
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Analyze the Economy, Industry and Company framework for Investment.

Learn the theories of Portfolio management and also the tools and techniques for efficient
portfolio management.

vear

The students will be able understand the background and concepts of consumer behavnour

The students will be able to identify the dynamics of consumer behaviour and the basic factors that influence
the consumers decision process

The students will be able to demonstrate how concepts may be applied to marketing strategy.
Students will be able to apply and demonstrate theories to real world marketing situations by
profiling and identifying marketing segments._

2rd

Understand the selling techniques in an organisation.
Develop a plan for organizing, staffing & training sales force.
Organize sales territories to maximize selling effectiveness

Evaluate sales management strategies

Find out the contemporary retail management issues and strategies

Evaluate the recent trends in retailing and its impact in the success of modern business.

Understand Relate store management and visual merchandising practices for effective
retailing.

Y

Gain the practlcal msnght of various pnncxples an practlces of recruitment
and selection.

Acquire knowledge of latest conceptual framework used in recruitment and

selection process and procedure applied in various industries.

Illustrate the application of recruitment and selection tools and techniques in various sectors.

Develop a greater understanding about strategies for workforce planning
and assessment, analyse the hiring management system followed in various
industries.

Znadvea 37 sem

Lourse ln - Jl(ll\lwy»l Reld : vm-,;\.u

Gain practlcal expenence related to labour leglslatlons in India across various.sebtors:
Acquire conceptual knowledge of Industrial relations and labour laws followed it

_ industries. RAJAR -'tLS‘.‘:’ARI
Develop the greater understanding of IR concepts and its application jincsoltying yarious; G
issues in IR. “amohalli Cross Eem_galuruJA_1

Apply the IR and labour laws concepts in various industries in India.

rse Na ntrodu —2ZMIBABASLVS
Understand the concepts of python programming

Structure a simple Python program for solving problems.

Apply the knowledge to decompose a Python program into functions

Analyse and Represent compound data using Python lists, tuples, dictionaries.
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Read and write data form/to files in Python Program.

Understand Data Mining and its importance
Apply knowledge of research design for business problems
Analyze the cause-and-effect relationship between the variables from the analysis

Evaluate Regression and decision tree-based methods to solve business problems

Defining international business and describe how it differs from domestic business with respect
to laws, regulations and taxation.

Identify and describe factors and forces that affect an organization’s decision to
internationalize its business.

Describe and compare strategies for internationalization

Identify and analyze challenges in working, communicating and negotiating in a cross-cultural
context.

. Discuss the role of corporate social responsibility (CSR) in international business practice.

Understand the Design Thinking process from business managelhent perapective.

Apply the knowledge and skills of DT in prototype development for product/service
innovations.
Analyse sustainable and societal challenges and find solutions

Evaluate the pros and cons for sustainable development by applying DT

The student wnll have an understandmg of the lntematlonal Financial Envu'onment
The student will learn about the foreign exchange market, participants and transactions.
The student will be able to use derivatives in foreign exchange risk management.

The student will be able to evaluate the Firm’s Exposure to risk in International environment
and various theories associated with it.

To explain the major forms and objectlves of corporate restructurmg RitiR oot il

SEWTRIVNS LIV AT

To describe the process of value creation under different forms of M&, A., e Lt

To Understand M&A with its different classifications, strategies, thgo 91 ? per a‘é:f
ai Bonzalury-724

To Conduct financial evaluation of M&A

To Analyze and demonstrate the accounting aspects of Amalgamation

To Critically evaluate different types of M&A, takeover and anti-takeover strategies

Comprehend & correlate all the management functlons to brand creatlon )
Ability to develop the branding strategies
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| Demonstrate their acumen in applying managerial and behavioural concepts in creating brand
equity ‘
Ability to analyse the global brands and their SWOT.

1 3

em

EM: 2nd [
se Name:— INTEGR/ ) G C( 7 Vi ;ﬂ_‘_ A A7} M

The students will be able to define and apply knowledge of various aspects of managerial
decision making related to marketing communications strategy and tactics.
The students will be getting an idea to explain the role of IMC in the overall marketing &Use
effectiveness measures to evaluate IMC strategies.

The students will get the ability to create an integrated marketing communications plan which
includes promotional strategies

The students will get trained in the art of drafting, prepare advertising copy and design other
basic IMC tools ethically Situations.

N T

~~~~~~~

purse Name JNFLICT & NE 3 A/
Understand the concepts of conflict and negotiation and its role

| Learn various contemporary methods of conflict and negotiation.

Gain insights of various conflict handling mechanisms

Demonstrate the cross-cultural and gender dimensions of negotiation

( |, 'St ‘:}'"é]rlllyl._ sl J"w' 2. \ £
Understand various practices within the field of global HRM.
| Describe HR concepts, policies and practices to deal with issues in an international context.
Appraise the impact of global factors in shaping HR practices.

Apply the concepts of HR in global perspective.

Course r-j,.::in{’:i: ‘ r‘i“f, [achine learr
Understand the concepts of Machine learning
Apply the knowledge of Data visualisation and accurate decision making
Analyse the Big data and pattern using machine learning algorithms
| Evaluate the Data Structure and provide immersive experience to users

EM: 2nd

' [1C st ey o ore R o i
Have an understanding of How HR function adds value and demonstrates the value in business
terms

Measure the value of Intangibles that HR helps builds for the organization given a particul
business context to facilitate decision making.

Convert soft factors in a people management context into measurable variab
domains.

Devise, conduct and analyse a study on employees or any other related t&AJARAIESWARI

Tt Y]

the HR context in an organization. COLLEGE OF ENCINEERING
Yamonhaili Cross, Bengaiuru-74

rrincipal
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PROGRAMME OUTCOME, PROGRAMME
SPECIFIC OUTCOMES AND COURSE
OUTCOMES OF ALL DEPARTMENTS- 2023-24

(CRITERIA- 2)
Department of Robotics & Automation Engineering

2.6.1 Program outcomes, program specific outcomes and course outcomes

Program Outcomes:

PROGRAMME
OUTCOMES(PO)

g
<

Program Outcomes (POs):

At the end of this engineering program, students are expected to have developed the following
outcomes:

PO1: Engineering Knowledge: Apply mathematical, physics, chemistry, scientific, and
engineering fundamentals, along with specialized knowledge, to solve complex engineering
problems.

PO2: Problem Analysis: Identify, formulate, and analyse intricate engineering problems, utilizing
relevant research literature and fundamental principles of mathematics, natural sciences, electrical,

electronics, computer science and engineering

PO3: Solution Design/Development: Design solutions and system components or processes that

meet specified requirements, considering public health and safety, as well as cultural, societal, and-|
B 7 8
. 2

environmental factors A
PO4: Conduct Investigations: Employ research-based knowledge and methodologigifé cluding ..

experimental design, data analysis, and synthesis, to investigate complex engineerin é‘xﬁ esvR!
CO%LEGE OF ENGINEL!

draw valid conclusions

POS5: Modern Tool Usage: Utilize appropriate techniques, resources, and moder?f?:ﬁgiﬁeéring and |

IT tools, including simulation, programming, automation, modeling and prediction, to carry out
complex engineering activities, while understanding their limitations.

PO6: Engineering and Society: Evaluate societal, health, safety, legal, and cultural issues
associated with engineering practice, making informed decisions based on contextual knowledge

and assuming related professional responsibilities.
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PO7: Environment and Sustainability: Recognize the impact of engineering solutions on society
and the environment, and possess knowledge of and commitment to sustainable development.

PO8: Ethics: Apply ethical principles, uphold professional ethics and responsibilities, and adhere
to engineering norms.

PO9Y: Individual and Teamwork: Function effectively both as an individual and as a member or
leader in diverse teams and multidisciplinary settings.

PO10: Communication: Effectively communicate complex engineering concepts and activities to
the engineering community and the wider society, including the ability to comprehend and produce
reports, design documentation, presentations, and clear instructions.

PO11: Project Management and Finance: Apply engineering and management principles in project
management, working as a team member or leader in multidisciplinary environments.

PO12: Lifelong Learning: Recognize the importance of and possess the skills and motivation for
independent and continuous learning in the face of technological advancements and changing
contexts

PROGRAM SPECIFIC OUTCOMES (PSOs):
Engineering Graduates will be able to:

| Develop Robotics and Automation systems that align with evolving industry demands,
| ensuring graduates are prepared to meet current and future industry requirements.

| Apply automation systems effectively in various domains such as manufacturing,
healthcare, industrial engineering, and safety, addressing specific needs and enhancing
| efficiency and safety in these areas.

Apply the knowledge of calculus to solve pro ems related to polar curves.
Learn the notion of partial differentiation to compute rate of change of multivariate
functions. -

)3 | Analyse the solution of linear and non-linear ordinary differential equati Y
4 | Make use of matrix theory for solving the system of linear equations an

eigenvalues and eigenvectors. S

Familiarize with modern mathematical tools namely MATHEMATI(B
PYTHON/SCILAB

ldentlfy the terms and app ications processes involved in scientific and engmeermg
: Explain the phenomena of chemistry to describe the methods of engineering processes

| Solve the problems in chemistry that are pertinent in engineering applications
Apply the basic concepts of chemistry to explain the chemical properties and processes
Analyse properties processes associated with chemical substances in and multi-disciplinary

0 .v-,_‘

AT ".“ ﬁ]

Draw and communicate the objects with def nite shape and dlmensmns
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Recognize and Draw the shape and size of objects through different views
Develop the lateral surfaces of the object
Create a Drawing views using CAD software.

Identify the interdisciplinary engineering components or systems through its graphical
representation.

Cours (t)unnlhl( 'I\J)]ll 1" 6
Understand and apply the Fundamentals of Communication Skills in thelr
communication skills

Identify the nuances of phonetics, intonation and enhance pronunciation skills.
To impart basic English grammar and essentials of language skills as per present
requirement.

Understand and use all types of English vocabulary and language proficiency.
Adopt the Techniques of Information Transfer through presentation.

To understand and analyse about Hcalth and wellness (an its Beliefs) & It’s balance for
positive mindset.

Develop the healthy lifestyles for good health for their better future.

Build a Healthy and caring relationships to meet the requirements of good/social/positive
life.

To learn about Avoiding risks and harmful habits in their campus and outside the
campus for their bright future

Prevent and fight against harmful diseases for good health through positive mindset.

Apply the basics of sohd wastemanagement towards sustainable develoment
Apply technologies to process waste and dispose the same.

Design working models to convert waste to energy "
Identify and classify hazardous waste and manage the hazard o YL A1>
wcy;k
-

( ourse Name: — Fun H"‘lﬂ%-r?i? S (
Understand the s:gmﬁcance, social impact and future prospects of I'ObOth$ an

various engineering applications
Identify and describe the components and anatomy of robotic system.

Know about various path planning techniques and analyse different motions of robotics system

Use the suitable drives and end-effectors for a given robotics application

Apply robotics concept to automate the monotonous and hazardous tasks and categorize various
k of robots based on the desigy and applications i in real world sc

applitions
Understand the material behavior and analyze its usages for different robotic components based

on their properties
Apply traditional manufacturing processes to fabricate robotic components accurately
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Adopt additive manufacturing techniques for rapid prototyping and production of robotic
components

Demonstrate proficiency in CNC programming and machining operations to create precise
robotic components

Understand analyse clippers, clampers, amplifier and D/A and A/D converter circuits

Explain opamp basics and Analyse OPAMP applications

Explain the concept of combinational and sequential logic circuits.

Design the combinational logic circuits.

Design the sequential circuits using SR, JK, D, T flip-flops

Provide the basic concepts and principles of mechanics of materials

Calculate stresses and deformations of objects under external loadings

Apply the knowledge of mechanics of materials applications and design problems.

Create & modify form based design

Use design tools for moulded parts

Demonstrate proficiency in the setup & creation of a design

Simulate the assembly of machine components in 3D environment.

Analyse digital and Analog communication circuits

Compare the various AM and FM modulation techniques and analyze the related degree of

modulation factors, bandwidth, etc., given the voltage/frequency amplitudes of the
and the intelligence signals

Apply pulse code modulation techniques to a given analog signal.

Examine how analog-to-digital and digital-to-analog converters are used in a give 7...' il J al

communication system

Able to understand and design the solution to a problem using object-oriented programming
concepts.

Able to reuse the code with extensible Class types, User-defined operators and function
overloading

Achieve code reusability and extensibility by means of Inheritance and Polymorphism

ING
ru-74

Implement the features of C++ including templates, exceptions and file handling for providing

programmed solutions to complex problems

Communicate and connect to the surrounding

Create a responsible connection with the society.
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Involve in the community in general in which they work
| Notice the needs and problems of the community and involve them in problem —solving.

Develop among themselves a sense of social & civic responsibility & utilize their
knowledge in finding practical solutions to individual and community problems
mobilizing community participation to acquire leadership qualities , democratic,
attitudes and competence required for group-living and sharing of responsibilities & gain
skills in_mobilizing community participation

Knowledge of industrial automation by transfer llnes and automated assembly llnes
Ability to design an automated system
Understanding of automated controls using pneumatic and hydraulic systems

Ability to understand the electronic control systems in metal machining and other
manufacturing processes.
To understand advancement in hydraulics and pneumatics systems.

¢ : and _
ldentlfy and analyse the functlonal requnrements of a fluid power transmission system
for a given application

Visualize how a hydraulic/pneumatic circuit will work to accomplish the function
Design an appropriate hydraulic or pneumatic circuit or combination circuit like electro-
hydraulics, electro- pneumatics for a given application
Select and size the different components of the circuit.

Demonstrate the sensmg, perception, and cognmon of autonomous robots
Understand anatomy of autonomous robots Ao/ s e
Understand operation of Humanoid robot KA-7
Understand principles of operation of telecheric robots B

Discuss e bas:c concepts of operating system and distRIbuted system
Explain RTOS task scheduling, task synchronization and task communication

mechanisms.
Install Linux for specified configuration, develop Linux C programs and implement
Linux file system.

Develop mtelllgent software to automate routine labor, understand speech or lmages,
make diagnoses in medicine and support basic scientific research

Solving the tasks that are easy for people to perform but hard for people to describe
formally.

Apply deep learning models for retrieval of information and machine translation.

Develop an artificial Intelligence system for the deep neural network-based applications
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Evaluation of various algorithms using deep learning.
Desngn of mtelllgent model using algonthms of deep learning

Understand the pnncnples of ecology and environmental issues that apply to air, Iand
and water issues on a global scale
Develop critical thinking and/or observation skills, and apply them to the analysis of a
‘problem or question related to the environment.

Demonstrate ecology knowledge of a complex relationship between biotic and a biotic
component

Apply their ecological knowledge to illustrate and graph a problem and describe the
realities that managers face when dealing with complex issues

an " mmm((lln(: v &
To know the meamng of engineering research
To know the procedure of Literature Review and Technical Reading
To know the fundamentals of patent laws and drafting procedure.
Understanding the copyright laws and subject matters of copyrights and designs
Understanding the basic principles of design rights.

Apply the knowledge of multnple mtegrals to compute area and volume.
Understand the applications of vector calculus refer to solenoidal, irrotati
integral and surface integral :
Demonstrate partial differential equations and their solutions for physical interpretations
Apply the knowledge of numerical methods in solving physical and engineering”!
phenomena RAILBAIESWARI

Get familiarize with modern mathematical tools namely Mathematical / MATLA EERING

/Python/ Scilab

ramohalli Cross, & ..;...uru-?

Elucidate the concepts in oscnllatlons waves, elastlclty and matenal failures
Discuss the fundamentals of Thermoelectric materials and their application
Summarize the low temperature phenomena and generation of low temperature

Explain the various material characterization techniques

Practice working in groups to conduct experiments in physics and perform precise and
honest measurements
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Explain the role of mechanical engineering in industry and society, fundamentals of steam
and non-conventional energy sources

Describe different conventional and advanced machining processes, IC engines,
propulsive devices, air-conditioning, refrigeration

Explain different gear drives, gear trains, aspects of future mobility and fundamentals of
robotics

Determine the condition of steam and its energy, performance parameters of IC engines,
veloci ratno and power transmltted throu power transmission systems.

To understand and ldentlfy the Common Errors in Wntmg and Speakmg el

To Achieve better technical writing and Presentation skills

To read technical proposals properly and make them to Write good technical reports
Acquire Employment and Workplace communication skills.

| To learn about Techniques of lnformatlon Transfer through presentatlon in different level

Analyse the basic structure of Indian Constltutlon.
Remember their Fundamental Rights, DPSP’s and Fundamental Duties (FD’s) of our

constitution.
know about our Union Government, political structure & codes, procedures.

| Understand our State Executive & Elections system of India.

"| Remember the Amendments and Emergency Provisions, other important provisions given
by the constitution.

Course Name: — Innc _‘.':au n and design ulnl -
Appreclate various desngn process procedure
Generate and develop design ideas through different technique.

Identify the significance of reverse Engineering to Understand products.

| Draw technical drawing for dei ideas.

Able to understand and desngn the solution to a problem using object-orlentedpmgrammulg
concepts CONEGE QF ENGINEEDIMNG
Able to reuse the code with extensible Class types, User-defined operators. gnd functlon J-7
Overloading.

Achieve code reusability and extensibility by means of Inheritance and Polymorphism
Implement the features of C++ including templates, exceptions and file handling for
providing programmed solutions to complex problems

Elucidate the basnc archltecture and functlonal ities of a computer and also recognize the
hardware parts

Apply programming constructs of C language to solve the real-world problem.

Explore user-defined data structures like arrays in implementing solutions to problems like
searching and sorting
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Explore user-defined data structures like structures, unions and pointers in implementing
solutions
Desngn and Develop Solutions to problems using modular programming constructs usmg functlons

em |
! I

Name; »l Hn \hun“ : < <
Understand the objectwes of metrology, methods of measurement standards of measurement & _
various measurement parameters

Explain tolerance, limits of size, fits, geometric and position tolerances, gauges and their design

Explain measurement systems, transducers, intermediate modifying devices and terminating
devices
Understand basics of control system

' Ability to perform stability analysis of a control system.

Explam the dlfference between Mlcroprocessors &amp, Mlerocontrollers, Archltecture of 8051
Microcontroller, Interfacing of 8051 to external memory and Instruction set of 8051.
Write 8051 Assembly level programs using 8051 instructions set.

Explain the Interrupt system, operation of Timers/Counters and Serial port of 8051
Write 8051 Assembly language program to generate timings and waveforms using 8051 timers, to
send &amp; receive serial data using 8051 serial port and to generate an external interrupt using a

switch
Interface simple switches, simple LEDs, ADC 0804, LCD and Stepper Motor to 8051 using 8051

1/0 ports.

SEV

To identify and enumerate dlﬂ'erent lmk-based mechamsms with basic understandmg of motlon
To understand and illustrate various power transmission mechanisms using suitable 20 methods.
To understand and illustrate various Governing mechanisms using suitable methods.

To design and evaluate the performance of different cams and followers.

AM I lll

)| H’l‘ .- li(ﬂ :
Comprehend, classify and analyse the behavnour of different types of sensors ";
Analyse the characteristics and performance measures of sensors and select suitable st ‘t" for'th
given industrial applications. x ,, -
Gain the knowledge about the types of actuators: electrical, pneumatic, and h)ig);quhc, CSWARI
performance criteria and selecton 1
Elucidate the construction and working of various industrial parameters ¥ devices used t to ‘measure P
temperature, pressure, flow, level and displacement Yamohalli Cross, Bengaluru{74
Implement the data acquisition systems with different sensors for real-time applications
Conduct experiments and measurements in laboratory and realize hands-on experience on real
components, sensors and actuators

‘.

Vol <7 O - |
i Study: 2

Evaluate Artificial lntelllgence (AI) methods and descnbe thelr foundatxons
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Apply basic principles of Al in solutions that require problem-solving, inference, perception,
knowledge representation, and learning

Demonstrate knowledge of reasoning and knowledge representation for solving real-world
Problems.

Analyse and illustrate how search algorithms play vital role in problem solving

illustrate the construction of learning and expert system

Discuss the current scope and limitations of Al and societal implications.

o i) Wil / "’,:3:‘ ) f-’{?’l(ﬂjll 2 !

me Juality Control Proc nd Mainten;

nce Manaj 1 men .»‘,hlt o

The student would be able to apply the tools and techniques of quallty management to
manufacturing and services processes.

Maintain the industry without any risk in its operation
Improve the production.

Analyse the hazards in maintenance and to solve it.

St ‘ : S O o
Describe working of various blocks of bas:c mdustnal automatton system
Connect the peripherals with the PLC

Use various PLC functions and develop small PLC programs
Summarize Distributed control system and SCADA system.

Use various industrial motor drives for the Industrial Automation.

Name: -Industry 4.0
Understand the drivers and enablers of Industry 4.0
Appreciate the smartness in Smart Factories, Smart cities, smart products and smart services
Outline the various systems used in a manufacturing plant and their role in an Industry 4.0 world
Appreciate the power of Cloud Computing in a networked economy

Understand the opportunities, challenges brought about by Industry 4.0 and how organisations and
individuals should prepare to reap the benefits

{41}

[llustrate the basic concepts of automatlon in machine tools.
v Analyse various automated flow lines, Explain assembly systems and line balancing methods

Describe the importance of automated material handling and storage systems p F.L =
Interpret the tmportance of adaptive control systems, automated mspectlon syste yf‘ o

Under the Verilog HDL design flow. o = OLLEGE
Describe the basic concepts of Verilog HDL programming. amonafiTross, Tengaiiru-7
Design of digital electronics circuits using dataflow, behavioural, gate-level, and structural

modelling
Design complex digital circuits using advanced Verilog concepts.

Identify the application and characteristics of FEA elements such as b. beams, plane and
isoperimetric elements
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Develop element characteristic equation and generation of global equation.

Formulate and solve Axi-symmetric and heat transfer problems.

‘ Apply suitable boundary conditions to a global equation for bars, trusses, beams, circular shafts,
heat transfer, fluid flow, axi-symmetric and dynamic problems.

SIGIVE: O vear/ 6 eI

ourse Name: -finite ent analy

Identify the application and characteristics of FEA elements such as b beams, plane 7
isoperimetric elements

Develop element characteristic equation and generation of global equation.

Formulate and solve Axi-symmetric and heat transfer problems.

Apply suitable boundary conditions to a global equation for bars, trusses, beams, circular shafts,
heat transfer, fluid flow, axi-symmetric and dynamic problems.

HneY
RAJARAJESWARI
COLLEGE OF ENGINEER

“amohalli Cross, Bengalu
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PROGRAMME OUTCOME, PROGRAMMESPECIFIC
OUTCOMES AND
COURSEOUTCOMESOFALLDEPARTMENTS-

2023-24(CRITERIA-2)
Department of Mechanical Engineering

2.6.1. Program outcomes, program specific outcomes and course outcomes

Program Outcomes:

PROGRAMME
- OUTCOMES(PO)

PO-1: Demonstrate knowledge of mathematics such as multi-variable calculus, Differential equations, scie
and engineering.

PO-2: Demonstrate an ability to identify, formulate and solve mechanical engineering /problems

)

PO-3: Model, analyze, design and realize physical systems, components or pro

N -
PO-4: Plan and conduct an experimental program and evaluate the results.
PO-5: Use modern engineering tools, software and equipment to analyzE 8{0_% ¢ms" ‘ :xlclﬁ NG
PO-6: Understand the global, societal context of engineering. Yamehalii Cracs, Dongaluru-74

PO-7: Provide mechanical engineering solutions to green and sustainable development.
PO-8: Demonstrate knowledge of professional and ethical responsibilities.

PO-9: Work with others to accomplish common goals.

PO-10: Communicate effectively in both verbal and written form

PO-11: Develop confidence for self education and ability for life-long learning.

PO-12: Complete a project with financial management skill.
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PROGRAM SPECIFIC OUTCOMES(PSOs):

Engineering Graduates will be able to:

Studentsacquireknowledgeinbasicscience,technicalandmanagerialskillsthatdevel
opself-confidencefor lifelong learning.

Students acquire theoretical knowledge of advance engineering tools in
Design, Thermal and Manufacturing Science that they are capable of applying it
forsolvingrealtimeproblems.

. Course Outcomes:

arials ® s o™up
- 2ub

L 00¢

WLy
Syt

Understand simple,copod, thelstrss

trainstheelaio

energy.

Analysestructural members forstresses, strainsanddeformations.
Analysethestructuralmemberssubjected tobendingandshearloads.
Analyseshafts subjectedtotwistingloads.

Analysetheshortcolumnsforstability.

SubCode: 18SME33

Explainfundamentals ofthermodynamicsandevaluateenergy interactionsacrossthe

boundaryofthermodynamicsystems.

Evaluatethefeasibility of cyclic and non-cyclic processes . using2ndlawof
thermodynamics. 1 %ﬁ”
Pl

Apply the knowledge of entropy, reversibility and irreversibilityposolves v/ »l

3 . AEOF CNSINEERIN
numericalproblemsandapply1stlawofthermodynamics toclo§éahd = “* ** INEERING
~amohalli Cross, Bengaluru-74

opensystemsanddetermine

quantityofenergy transfersand changeinproperties.
Interpretthebehavior ofpure substances anditsapplicationinpracticalproblems

Recognizedifferencesbetween idealandrealgasesand evaluatethermodynamic

properties ofidealand real gasmixturesusingvariousrelations.

_‘.‘—. = \_'f 7;:"[7‘ >

Understandthemechanicalproperties ofmetalsandthiralloys.
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Analyzethevariousmodesoffailureandunderstand themicrostructures offerrousand

nonferrous

Describetheprocessesofheat treatment ofvarious alloys.

Acquirethe Knowledgeofcompositematerialsandtheirproductionprocessas wellas

applications.

Understandtheproperties andpotentialitiesofvariousmaterialsavailableandmaterialselection

procedures

B 5 B L R ORAA Y™ A
SUDLOde: 13 VIESSA

Describethecastingprocessa paredifferenttype fcastpructs L

Acquireknowledge onPattern,Core, Gating,RisersystemandtouselJolt,Squeeze,Sand

Slingermouldingmachines.

3| ComparetheGasfiredpit,Resistance,Coreless, ElectricalandCupolaMetal Furnaces.

CO4:ComparetheGravity, Pressure die,Centrifugal, Squeeze,slushand Continuous
Metalmouldcastings.

5 | UnderstandtheSolidification processandCastingofNon-FerrousMetals.

DescribetheMetalArc, TIG,MIG,Submerged andAtomicHydrogenWeldingprocesses

etc.usedinmanufacturing.

Describe methods for the quality assurance of components made of casting and

joiningprocessExplaintheconstruction&specificationof variousmachine tools.Discuss
dlfferentcuttmgtoolmatenals toolnomenclature&surface finish

dec *‘e'z‘i::.::‘;:?-‘- H\A

Identifythenationaland mtematlonalstandardspertammg tomachmedrawmg

Understandtheimportance of thelinkingfunctionalandvisualizationaspectsinthe

.

preparationofthepartdrawings Rl

Applylimitsand tolerancestoassembliesandchoose appropriatefitsfor given aMs

InterprettheMachiningand surface finishsymbols onthecomponentdraw1§ E.f'p‘?;[\m
I \ A4

Preparationof thepartorassemblydrawmgsas pertheconventnonscou GE OF FNGINEERING

e

-ﬂvA,[.
a b . LRI
<) 2= Nl N e

AcquxreexpenmentatlonskllIsmtheﬁeldoﬁnatenal testing.

Developtheoreticalunderstanding ofthemechanical propertiesofmaterialsbyperforming

Experiments.

Applytheknowledge toanalyzeamaterialfailureanddeterminethefailure inducing

agent/s.
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Applytheknowledge oftestingmethodsinrelatedareas.

Understand howtoimprovestructure/behaviorofmaterialsfor variousindustrial
applications.

i “HOroimno 5 { a1 As1ONT LG
' i) 11} Jal U ode. 48\

Demonstratevariousskillsinpreparationofmoldingsandforconductingtensile,shear

andCompressiontestsusingUniversalsandtestingmachine.

Demonstrateskillsindeterminingpermeability, clay contentand GrainFinenessNumber
ofbase sands.

Demonstrateskillsinpreparationofforgingmodels involvingupsetting, drawingand
bendingOperations.

nermodynamic: 3 $ e ‘A‘-,i: DCode:183V1E

Applythermodyncconceptstoanalyzetheperfoceofgaspercyc les.

Applythermodynamicconceptstoanalyzetheperformanceofvapourpowercycles.

Understand combustionoffuelsandperformanceoflCengines.

Understandtheprinciplesand applicationsofrefrigerationsystems.

ApplyThermodynamicconceptstodetermineperformanceparameters ofrefrigerationand

air-conditioningsystems.

Understand theworkingprincipleofAircompressors and Steam nozzles,applications,

relevanceofairandidentifymethodsfor performanceimprovement

ecnan
-~

Identifyandcalculatethe keyfluidproperties usedintanaysisof uidhavio

SubCode: 1SME43

Explaintheprinciplesofpressure,buoyancy andfloatation

Applytheknowledgeoffluidstatics,kinematics anddynamicswhileaddressingproblems

ofmechanicalandchemicalengineering. g g‘:— o>
St bo o 4 . £

. . - . . . . I' v—f
Describetheprinciplesoffluidkinematics anddynamics. Prihf:?“

Explaintheconceptofboundarylayer influidflowand applydimensionalamalysisto\r|
COLLEGE OF LNGINEERING

formdimensionlessnumbersintermsofinputoutputvariables. v :
~amoialli Cross, Bengaluru-74

Illustrateandexplainthe basicconceptofcompressibleflowand CFD

Knowledgeof mechanismsandtheir motion.

Understandtheinversions offourbar mechanisms.

Analysethevelocity,accelerationoflinksand jointsofmechanisms.
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Analysis ofcam followermotionforthemotionspecifications.

Understandtheworkingofthespurgears.

Analysethegeartrainsspeed ratio andtorque

Discussdifferentcuttingtoolmaterials, toolnomenclature&surfacefinish.

Applymechanicsofmachiningprocesstoevaluate machiningtime.

Analyzetoolwearmechanismsandequationstoenhancetoollifeandminimize

machiningcost.

Understand theconceptsofdifferentmetal formingprocesses.

Applytheconceptsofdesignof sheetmetaldiestodesigndifferentdiesforsimplesheet

metal

: L L O > y ' | YY) $ ) i ot o 7"""“‘ { . 1R pr - »
hanica pasurementsanayvietroloo 4 ¥  Sublode:isvViEr4or
S5 & G s CHE TR T AN P L T

ds

Understandtheobjectivesofmetrology, methodsoasurement,

measurement&variousmeasurementparameters.

Explaintolerance, limitsofsize,fits,geometric andpositiontolerances,gauges andtheir

design

Understandtheworking principleofdifferenttypes ofcomparators.

Describemeasurement ofmajor &minordiameter, pitch,angleand effectivediameterof

screwthreads.

Explain measurement systems, transducers, intermediate modifying devices and
Describefunctioningofforce, torque,pressure,strainand temperaturemeasyringdeyice
RAJARATTSWARI

terminatingdevices.

vietroloo

UnderstandCalibrationoﬂ)ressuregauge,theooule,,Ioadcell,mcrometer.

ApplyconceptsofMeasurement ofangleusingSineCentre/SineBar/BevelProtractor,

alignmentusingAutocollimator/Rollerset.

DemonstratemeasurementsusingOpticalProjector/Tool makermicroscope,Opticalflats.

Analysetoolforces usingLathe/Drilltooldynamometer.
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AnalyseScrewthread parametersusing2-Wireor3-Wiremethod,geartoothprofileusing
geartoothVernier/Geartoothmicrometer

Understandtheconceptsof measurementofsurfaceroughness

To read working drawings,understd operationalsymsandexecutechini

operations.

Preparefittingmodelsaccordingtodrawingsusinghandtools-V-block, markinggauge,

files,hacksaw, drillsetc.

Understandintegral partsoflathe, shapingandmillingmachines andvarious accessories

andattachmentsused.

Selectcuttingparameters likecuttingspeed,feed,depth ofcut,and toolingforvarious

machiningoperations.

Performeylindricalturningoperationssuchasplainturning,taperturning,stepturning,threadCutt
ing,facing, knurling,internalthread cutting,eccentricturningandestimate

cuttingtime.

| Performmachiningoperationssuchasplainshaping,inclinedshaping, keywaycutting,

IndexingandGear cuttingand estimatecuttingtime

Explainthedevelopmentofmanageentantherleptlvina -

organization.

Comprehendtheprocessandrole ofeffectiveplanning,organizingandstaffingfor the
developmentofan organization.

11‘2. ——
Understandthenecessityofgood leadership,communicationand F‘?% yﬁ,rf =

coordinationforestablishingeffectivecontrol in an

Organization.
ﬂ.unfn‘lﬁi

Understandengineeringeconomics demand supplyandntsnmportancg ’meconomm

decisionmakingand problemsolving. COLLE ;. : ‘..f.-lzz.f-~r;:\:c,:,7 "
- Al

Calculatepresent worth,annualworth andIRR fordifferentalterndtives ineconomic

decisionmaking.

Understandtheprocedure involvedinestimationofcostfora simplecomponent,product

costinganddepreciation,itsmethods
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crankmechanisms tokeepthesysteminequilibrium

Determinemagnitudeand angular positionofbalancing massesunderstaticanddynamic

conditionofrotatingmasses insame anddifferent planes

Determineunbalancedprimary, secondaryforcesandcouplesinsingle andmulti-cylinder

engine

Determinesensitiveness, isochronisms,effortand powerofporterandhartnell governors

Determinegyroscopic coupleandeffectsrelatedto2,4wheeler, planedisc,shipandaero
planes

Understandtypesof vibration,SHMand methodsoffindingnaturalfrequencies of simple

mechanicalsystems

Determineequationofmotion, naturalfrequency,dampingfactor,logarithmicdecrement
ofdamped free vibration(SDOF)systems

Determinethenaturalfrequency,forceand motiontransmissibilityofsingledegree

freedomsystems

Determineequation ofmotionofrotatingandreciprocating unbalancesystems,

magnificationfactor,andtransmissibilityofforcedvibration(SDOF)systems

Abletogiveprecise definitionofturbomachinery

Identifyvarioustypesofturbomachinery

ApplytheEuler’sequationforturbomachinerytoanalyses energy transfer inturbo

machines
Understandtheprincipleofoperationofpumps, fans,compressorsand t}u i )_,‘
Performthepreliminary design ofturbomachines (pumps,rotaryco
atbiucs) Principal
Analyzetheperformanceo fturbomachinery RAJARAIESWARI

COLLEGE UF LNGINEERING

~amahalli Cross, Bengaluru-74
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iements- SubCode

Describethedesignprocess, choosematerials

Applythecodesandstandardsindesignprocess

Analyzethe behaviorofmachinecomponentsunderstatic,impact, fatigueloadingusing

failuretheories

Designshafts,joints,couplings

Designofriveted andwelded joints

Designofthreadedfastenersand powerscrews

1 : - T T R T T = -
NN E s \ "“;}“" - ’-JTI.'E"',‘;T".)‘..'.;',C,'_r,:‘,-_",_"'i |

sl a0 Mg a8 S T

=gl i > \

Understand thecomparetradlt1onalandnon-trad1t1onalmachmmg processandreco gmze

theneedforNon-traditionalmachiningprocess.

Understandtheconstructionalfeatures,performanceparameters,processcharacteristics,

applications,advantagesandlimitationsofUSM,AJMand WM.

Identify the need of Chemical and electro-chemical machining process along with

theconstructional features, process parameters, process
characteristics, applications,
advantagesandlimitations

Understand theconstructionalfeatureoftheequipment,processparameters, process

characteristics,applications, advantagesandlimitationsEDM&PAM

UnderstandtheLBMequipment,LBMparameters,andcharacteristics. EBM equipment
andmechanismo fmetalremoval,applications, advantages andlimitationsLBM &EBM

Anditnvironment subCode: 1 7MES62

Summanzeﬂnebasxcconceptsof energy,1tsd|strlbutlonandgcneralScenarno \/_ =
. |

Explaindifferentenergystoragesystems,energy management,auditand W

analysis =

hy

sieamt i al
eat

Summarizetheenvironment ecosystemand itsneedforawareness RAIARAICSWARI

Identifythevarioustypesofenvironmentpollutionandtheir effects COLLLLL OF DN TEERING

amohat tross; Cu..bjiuru-ll

Discussthesocialissuesoftheenvironmentwithassociated acts

chinervi.ab SUub

S Sl e

Performexpenmentstodetermmethecoefﬁc1entofd1scharge offlowmeasuringdevices
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Conductexperimentsonhydraulic turbinesandpumpstodrawcharacteristics

Testbasicperformance parameters of hydraulicturbinesandpumpsand executethe

knowledge inreallife situations

Determinetheenergyflowpattern throughthehydraulic turbinesandpumps

Exhibithiscompetency towardspreventivemaintenanceofhydraulicmachines

.onversionLag ) & iy lig Sub ':"‘u:l'-' TMFE

AN o Ll ) dpagie ol Wb

Performexperimentstodeterminetheproperties of fuelsandoils

| Conductexperimentsonenginesand drawcharacteristics

Testbasicperformance parameters ofl.C.Engineand implementtheknowledgein

industry

Identifyexhaustemission, factorsaffectingthemand reporttheremedies

Determinetheenergyflowpatternthroughthe ICEngine

Exhibithiscompetency towardspreventivemaintenanceoflCengines

—
st

Understand theconceptsbehdulationmethds ’

Identifytheapplication andcharacteristicsofFE Aelementssuchasbars, beams,plane

andiso-parametricelements

Developelementcharacteristicequationand generationofglobalequation

Abletoapplysuitableboundaryconditionstoa globalequationforbars,trusses,beams,

| circular shafts, heat transfer, fluid flow, axi symmetric and dynamic problems and
solvethemdisplacements, stress andstrains induced

Abletodefine Automation,CIM,CAD, CAMand explaiﬂ'erencesbehweenthese
concepts.Solvesimpleproblemsoftransformationsofentitiesoncomputerscreen o

ExplainthebasicsofautomatedmanufacturingindustdesﬂuonghmatheW
‘_P rme ip ai

andanalyzedifferenttypes ofautomated flowlines

ATADA (-
R: AL XJ~S‘\A\‘ARf

Analyzetheautomated flowlinestoreducedowntimeandenhance productivity

¢ ¥ ENGINEERING
Explaintheuseo fdifferentcomputer applicationsinmanufacturing,afidablétoprepares:lury-74
partprogramsfor simplejobsonCNCmachine toolsandrobotprogramming

Visualizeand appreciatethemoderntrends inManufacturing likeadditivemanufacturing,

Industry4.0andapplicationsofInternetofThings leadingtoSmartManufacturing
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Understandthebasic modesofheattransfer L3

Computetemperaturedistributioninsteady-state andunsteady-stateheatconduction

Understandand interpretheat transferthroughextendedsurfaces

Interpretandcomputeforcedand free convectiveheat transfer

Explaintheprinciples ofradiation heattransferand understand thenumericalformulafor

heatconductionproblems

Designheat exchangers usingLMTDandNTUmethods

Applyengineeringdesigntoolstoproductdesign

Designmechanicalsystemsinvolvingsprings,beltsandpulleys

Designdifferent typesofgearsand simplegearboxes fordifferent applications

Designbrakes andclutches

Designhydrodynamicbearingsfordifferentapplications.

SelectAntifrictionbearings fordifferentapplications usingthemanufacturers,catalogue.

Developproficiencytogenerateproductiondrawings usingCADsoftware

Becomegooddesignengineersthroughlearning theartofworkinginateamwithmorality

andethics

Abletounderstand theconceptofdiﬁ‘erentmetalformg process

Abletoapproachmetalformingprocessesbothanalyticallyand numerically

Abletodesignmetalformingprocesses

T

Abletodevelopapproaches andsolutionstoanalyze metalformingproc e X

associatedproblemsandflaws

nmobileEngineering 1 S SubCade
Toidentifythcdiﬁ'erentartsof anautomobileand it’sworking RAJARATESWAR
£ ENGINEERING

COLLEGED

Tounderstand theworkingoftransmissionandbrakingsystems .. . .y ¢,555, Bengaiuru-74

Tocomprchcndtheworkingofsteeringand suspensionsystems

Tolearn varioustypesoffuelsandinjectionsystems

Toknowthecause of automobileemissions, itseffectsonenvironment andmethodsto

reducetheemissions
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Understandthebasicsafety terms

Identifythehazardsaroundthework environmentand industries

Usethesafe measureswhileperformingworkinandaroundthe workareaoftheavailable

laboratories

Abletorecognizethesignboardsanditsapplication

Abletodemonstratetheportableextinguishersused fordifferentclass offires

Abletowritethecase studiesbysharingexperience of theemployeesworkingin
housekeeping, laboratories like workshops, electrical labs, machine shops, electronics

andcomputerlaboratories

Abletounderstandandreportthe casestudiesfrom variousreferences (textbooks,news

report,journals,visitingindustrieslikepower stations,manufacturing andmaintenance)

yianaeemen

ExplainthevariousapproachesofTQM

Inferthecustomerperceptionofquality

Analyzecustomerneedsand perceptionstodesignfeedback systems

Applystatisticaltoolsforcontinuousimprovement ofsystems

Applythetoolsand technique foreffective implementationof TQM

PR

Performexperimentstodeterminethethermalconuctiityfaaod

Conductexperimentstodetermineconvectiveheat transfercoefficientforfreeandforced

convectionandcorrelatewiththeoreticalvalues

Estimatetheeffectivethermal resistanceincompositeslabsandefficiency inpin-fin

Determinesurface emissivityof atestplate

L ‘ or®
Principa
RAJARAJESWARI
| i COLLEGE OF ENGI.‘.’EEP'NG
| Imohalli c :

ross, Bengalury-74
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Estimateperformanceofarefrigeratorand effectiveness offin

Calculatetemperaturedistributionofstudyandtransientheat conductionthroughplane
wall,cylinderand finusingnumericalapproach

ASLAL T8 L subdCode:l /
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Demonstratethebasicfeatures ofananalysis pa

Use the modern tools to formulate the problem, and able to create geometry,
discretize,applyboundaryconditiontosolveproblemsof bars,truss,beams,plate
tofindstresswith

differentloadingconditions

Demonstratethedeflectionofbeamssubjectedtopoint,uniformlydistributedandvarying

loadsfurther tousetheavailable resultstodrawshear forceand bendingmomentdiagrams

Analyzethegivenproblembyapplying basic principletosolveand demonstrate]1 Dand

2Dheattransferwithconductionandconvectionboundary conditions

Carryoutdynamicanalysisandfindingnaturalfrequencies forvarious boundary
conditionsand alsoanalyzewithforcing function
Discussthelayoutoﬁhermalowe planandrkingprinci Iefvusof

boilers.

Explaintheworkingofdieselandgasturbinepower plantalongwithoptimization
technique

Discussthevarioustypes ofnuclearreactorsused innuclearpower plant.Summarizethe

principlesandworkingofvarious renewableenergypower plants.

Explaintheenergy,economicandenvironmentalissuesofpowerp lantsParaphrasethe
differenttypesofpower plant,itsfunctionandissuesrelated

ia e o e S

siem: ¢ 2. 7% \t'.'.g'!\'_l‘.v‘»{v"' _.--f'»" /.

Describetheconstmction,strucmre&orkingPrincipleousHydraulic pus, B
motorsand Actuators andtheirPerformanceCharacteristics

Comprehend&AnalyzeSingle& DoubleActingHydraulicCylindercircmk%\"
ControlComponentsandMaintenanceofHydraulicSystems :

Prinzipal
RAJARAJESWARI
COLLEGE OF ENGINCERING
"amochalli Cross, Bengaluru-74
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