B.M.S. COLLEGE OF ENGINEERING

Autonomous Institute, Affiliated to VTU

DEPARTMENT OF COMPUTER SCIENCE
AND ENGINEERING

Vision

To be a model centre for education and training in the frontier areas of Computer Science and
Engineering.

Mission

The mission of Computer Science and Engineering department is to educate students in the
areas of Computer Science by providing best practices of teaching-learning process for
careers in software industry/higher education/research.
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Programme Educational Objectives (PEOs)

PEO1 Graduates of the program will have a successful professional career in IT Industry.
PEO2 Graduates of the program will pursue higher education.
PEO3 Graduates of the program will develop computing systems for real-life problems.
Programme Outcomes (POs)
Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
POl engineering specialization to the solution of complex engineering problems.
Problem analysis: Identify, formulate, review research literature, and analyze complex engineering problems
PO2 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
PO3 components or processes that meet the specified needs with appropriate consideration for the public health
and safety, and the cultural, societal, and environmental considerations.
Conduct investigations of complex problems: Use research-based knowledge and research methods including
PO4 design of experiments, analysis, and interpretation of data, and synthesis of the information to provide valid
conclusions.
Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and
POS5 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,
PO6 safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering
practice.
PO7 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
P03 engineering practice.
P09 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
PO10 community and with society at large, such as being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear instructions.
Project management and finance: Demonstrate knowledge and understanding of the engineering and
POI11 management principles and apply these to one’s own work, as a member and leader of 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.
Programme Specific Outcomes (PSOs)
PSO1 Apply Software Engineering Principles and Practices to provide software solutions.
PSO2 Design and Develop Network, Mobile and Web-based Computational systems under realistic constraints.
PSO3 Design efficient algorithms and develop effective code.




COURSE OUTCOMES

3" SEMESTER

SNo.

Semester &
Course Code

Course Name

Course Outcomes

19CS3ESMMC

Microprocessors
and
Microcontrollers

CO 1: Ability to apply the knowledge of architecture, instruction
set and assembly language programming of microprocessor and
microcontroller

CO2: Ability to analyze the attributes of Microprocessors &
Microcontrollers to address the given problem

CO3: Ability to design microprocessor and microcontroller based
systems

CO4: Ability to conduct experiments using assembly language
programming to demonstrate the features of microprocessor and
microcontroller.

19CS3PCO0J

Object Oriented
Java
Programming

COL1: Apply knowledge of Java constructs for developing
programs/applications.

CO2: Analyse the given Java program to identify bugs and to write
correct code

CO3: Design Java programs/ applications for a given requirement

CO04: Conduct practical experiments for demonstrating features of
Java using eclipse

19CS3PCDST

Data Structures

COL1: Apply the concept of linear and nonlinear data structures to
various applications

CO2: Analyse the usage of appropriate data structure for a given
application

CO3: Design and implement operations of linear and nonlinear
data structure

CO4: Ability to conduct practical experiments for demonstrating
the operations of different data structures.

19CS3PCCOA

Computer
Organization and
Architecture

CO 1: Ability to apply the concepts of basic functional units to
demonstrate the working of computational system

CO2: Ability to analyse the design issues in the development of
processor and other components to articulate improvement in
computer design

CO3: Ability to design memory modules and Arithmetic Logic
unit by analysing performance issues

19CS3PCLOD

Logic Design

COL1: Ability to apply the minimization techniques to digital
circuits.

CO2: Ability to analyse functionality of the digital circuits.

CO3: Ability to design efficient combinational and sequential logic
circuit implementations from functional description of digital
systems

CO4: Ability to use CAD tools to simulate and verify logic
circuits.




19CS3PWPW1

Project Work-1

CO1: Ability to apply practical knowledge and latest tools usage
along with project development

CO2: Ability to design and develop a project using web
technologies to solve societal problems

CO3: Ability to report and present the implemented solutions in a
team

19CS3NCNC3

Physical Activity

(Sports/ Yoga Etc.)

CO1: Promoting comprehensive health, safety, and physical fitness
by engaging in competitive activities

CO2: 2 Demonstrates personalities of virtuous sportsmanship and
teamwork in both competition and practice

19HS3PCEVS /
19HS4PCEVS

Environmental
studies

CO1: Understand the components and impacts of human activities
on environment

CO2: Apply the environmental concepts for conservation and
protection of natural resources

CO3: Identify and establish relationship between social,
economical and ethical values from environment al perspectives

19MA3BSSDM

Statistics and
Discrete
Mathematics

COL1: Use graphs as representation tool in network analysis

CO02: Demonstrate an understanding of the basic concepts of
Combinatorics.

CO3: Apply the concepts for probability, Statistics and Queuing
theory.

4™ SEMESTER

10

19MA4BSLIA

Linear Algebra

COL1: Apply the concepts of Matrices to linear systems and Vectors
spaces.

CO2: Relate the concepts of Eigen values, Eigen vectors &
functions to linear algebra

CO3: Apply the concepts of inner products to matrix
decomposition

11

19CS4PCTFC

Theoretical
Foundations of
Computations

COL1: Able to Apply the knowledge of Automata Theory,
Grammars & Regular Expressions for solving the Problem

CO2: Ability to analyse the given Automata, Regular Expression
& Grammar to know the Language it represents

CO3: Design Automata & Grammar for pattern recognition and
syntax checking

12

19CS4PCDBM

Database
Management
Systems

COL1: Ability to apply the concepts of database management
system for various applications.

CO2: Ability to analyse the given database concepts to its
correctness

CO3: Ability to design and demonstrate conceptual models, query
and optimization.

CO4: Ability to conduct experiments to demonstrate the various
SQL query processing.

13

19CS4PCADA

Analysis and
Design of
Algorithms

COL1: Ability to analyze time complexity of Recursive and
Non-recursive algorithms using asymptotic notations

CO2: Ability to design efficient algorithms using various design
techniques.

CO3: Ability to apply the knowledge of complexity classes P, NP,
and NP-Complete and prove certain problems are NP-Complete

CO4: Ability to conduct practical experiments to solve problems
using an appropriate designing method and find time efficiency




14

19CS4PCOPS

Operating
Systems

COL1: Ability to Apply Various Process Scheduling Algorithms,
Disk Scheduling algorithms, Page replacement algorithms and
Deadlock detection and avoidance techniques for providing
Operating System functionalities

CO2: Ability to Analyse various process management concepts
(including scheduling, synchronization and deadlocks), Memory
Management strategies and Design considerations of file system

CO3: Ability to Demonstrate the Basic Concepts of Operating
System

15

191C3HSCPH /
191C4HSCPH

Constitution of
India, Professional
Ethics and Human

Rights

COL1: Understand and explain the significance of Indian
Constitution as the Fundamental Law of the Land

CO2: Analyse the concepts and ideas of Human Rights.

CO3: Apply the practice of ethical responsibilities and duties to
protect the welfare and safety of the public

16

19CS4PWPW2

Project Work-2

COL: Ability to apply practical knowledge and latest tools usage
along with project development.

CO2: Ability to design and develop a project using Database
technologies to solve societal problems.

CO3: Ability to report and present the implemented solutions in a
team

17

19CS4NCNC4

Cultural Activity
(Music/Dance etc.)

COL1: Able to reflect creatively on artistic and cultural processes of
the society

CO2: Demonstrate characters of individuality and teamwork in
both competition and practice

18

19CS4SRSTI

Seminar Technical
/ Internship

COL1: Ability to apply domain knowledge during the course of
internship

CO2: Ability to analyze/develop/implement the solutions with
appropriate techniques, resources and contemporary tools.

CO3: Ability to work independently and in a
collaboration/multidisciplinary environment

CO4: Ability to allocate time effectively and manage to complete
the work allotted within appropriate time

COS: Ability to exhibit integrity and ethical behavior while
carrying out the internship and for the preparation of internship
report.

CO6: Ability to demonstrate effective oral and written
communication skills

19

19MA4IMMA
T

Additional
Mathematics-I1

COL1: Use Laplace transforms to solve differential equations

CO2: Apply multiple integrals of plane figures to compute areas
and volume

CO03: Use Gamma and Beta functions to evaluate integrals.

CO4: Ability to understand the use of integral calculus in scalar
and vector fields.

20

20HS3ICSAK
20HS4ICSAK

SAMSKRUTHIK
A KANNADA
BALAKE
KANNADA

CO1: To create an awarenees regarding the necessity of learning
local language for a comfortable living.and to know more about
kannada culture and literature

CO2: To develop proper speaking,reading and writing skills in
kannada

CO3: To engage as a member of a team and enhance the skill in
group communication and presentation.
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21

20CSSPCAIP

Artificial
Intelligence

COL1: Ability to apply knowledge of agent architecture, searching
and reasoning techniques for different applications.

CO2: Ability to analyze Searching and Inferencing Techniques.

CO3: Ability to design a reasoning system for a given requirement

CO4: Ability to conduct practical experiments for demonstrating
agents, searching and inferencing.

22

20CSSPCCON

Computer
Networks

CO1: Apply the fundamentals of communication in networking
aspects

CO2: Analyse the various protocols in Physical, Data link,
Network, Transport and Application layers and their mechanisms

CO3: Design functional aspects for network applications.

CO4: Develop programs that demonstrate the operations of
physical, Data Link, Network, Transport or Application layers

23

20CSSPCUSP

Unix Shell and
System
Programming

COL1: Ability to understand the knowledge of UNIX Shell
commands & UNIX System APIs and apply the functionality of the
same

CO2: Ability to analyse the given commands & shell programs, to
identify the errors and generate the desired outputs

CO3: Ability to design UNIX shell scripts and system programs,
for the given requirements.

CO4: Ability to conduct experiments to demonstrate the various
commands of UNIX Shell and System APIs

24

20CS5PCSEG

Software
Engineering

CO1: Ability to apply Software Engineering Design Techniques
and practices for developing Software

CO2: Ability to analyze the various requirements, design and
Testing Techniques to select the appropriate techniques for the
software system

CO3: Ability to Design Models for different phases of software
development to solve real world problems

CO4: Ability to Manage Projects by Estimating cost and time
required for developing the Software Product.

25

20CSSHSSPM

Software Project
Management and
Finance

COL1: Ability to identify and apply Software Project management
concepts for software development.

CO2: Ability to analyze and estimate the Scope, cost and outline
the project plan

CO3: Ability to develop project planning using Gantt chart and
identify issues with project life cycle.

26

20CSSPWPW3

Project Work-3

COL1: Ability to apply the practical knowledge and latest tools for
the project development

CO2: Ability to design and develop a project using Advanced Web
or Mobile technologies to solve societal problems.

CO3: Ability to report and present the implemented solutions in a
team

27

20CS5NCNCS

Making Videos
with Social
message

CO1: Promoting comprehensive responsibility of engineers to
society

CO02: Demonstrates individual responsibility towards environment
and sustainability in practice




28

20CSSPEAAG

Advanced
Algorithms

CO1: Ability to understand and apply various complex algorithm
techniques for various computing situations.

CO2: Ability to analyse the given algorithm for its correctness and
solve the problems by applying algorithms techniques

CO3: Ability to design efficient algorithms for various complex
computing case studies

29

20CS6PCMAL

Machine Learning

CO1: Ability to apply the different learning algorithms

CO2: Ability to analyze the learning techniques for given dataset

CO3: Ability to design a model using machine learning to solve a
problem.

CO4: Ability to conduct practical experiments to solve problems
using appropriate machine learning techniques

30

20CS6PCCNS

Cryptography and
Network Security

CO1: Apply number theory concepts to the field of cryptography.

CO2: Analyze various symmetric and asymmetric cryptosystems
and types of attacks on these cryptosystems

CO3: Apply the field of cryptography while designing security
applications.

CO04: Demonstrate cryptography encryption and decryption
techniques using CrypTool.

31

20CS6PCOMD

Object Oriented
Modelling and
Design

CO1: Ability to apply the knowledge of class, State & Interaction
Modelling using Unified Modeling Language to solve a given
problem

CO2: Ability to analyze a System for a given requirement using
Unified Modeling language

CO3: Ability to design a given system using high level strategy.

CO4: Ability to conduct practical experiment to solve a given
problem using Unified Modeling language

32

20CS6HSMGE

Management and
Entrepreneurship

CO1: Ability to apply Engineering knowledge to effectively
exhibit managerial skills at different levels of management in a
global context

C02: 2 Ability to demonstrate the critical awareness of the
principles and importance of entrepreneurship

CO3: Ability to Examine the process of creating and managing a
new business venture and prepare a business plan for any identified
business problem

33

20CS6PWPW4

Project Work-4

CO1: Ability to apply the practical knowledge and latest tools for
the project development

CO2: Ability to design and develop a project using Data Analytics
or Security technologies to solve societal problems.

CO3: Ability to report and present the implemented solutions in a
team.




COL1: Ability to apply domain knowledge during the course of
MOOC/Internship in the company.

CO2: Ability to develop/implement the solutions with appropriate
techniques, resources and contemporary tools.

CO3: Ability to work independently and in a collaboration

Seminar on . .
M 20CS6SRSTI | Internship/ [ mulidisciplinary environment
CO4: Ability to allocate time effectively and manage to complete
MOOC course i S
the work allotted within appropriate time.
COS: Ability to demonstrate effective verbal and written
communication skills
CO6: Ability to exhibit integrity and ethical behaviour while
carrying out the internship on site and for the preparation o report.
Personality CO1: Signifying his/her Communication skill
Development and
35 20CS6NCNC6 C(.)mmunlca.tmn C02: Demonstrating individuality to engage in independent and
Skills or Aptitude life-long learni
. ife-long learning
Skills
7" SEMESTER
36 21CS7BSBIE Blolo‘gy for COL1: Apply the fundamental concepts Biology for the engineering
Engineers
COL1: Ability to apply the knowledge of laws governing
cybercrimes, forensic, patent and copyright for real world scenario
ot 21CSTHSCEI Cyb.er Law, C02: Ability to analyse the vgrious Information techn'ology acts ,
Forensics and IPR | Forensic data collection techniques , Patent and copyright laws
CO3: Ability to demonstrate the critical awareness of the principles
and importance of cyber law, forensic, patent and copyright laws
CO1: Identify a real life/engineering problem, utilize prior
knowledge and conduct extensive investigation, across diverse
sources, in addressing the
C02: Competence in applying the software engineering principles
in planning, formulating an innovative design/ approach and
computing the requirements
CO3: Plan, monitor, and manage project schedule, resources, and
Major Project work assignments to ensure timely completion
38 21CS7TPWPP1 Phase-1 CO4: Perform professionally—as a team member, accepting

responsibility, taking initiative, and providing leadership necessary
to ensure project success.

COS: Use formal and informal communications with team
members and guide, make presentations and prepare technical
document.

CO6: Provide solution within the context of legal framework
addressing the societal and environmental concerns and upholding
ethical issues.




39

21CS7SRSEM

Technical Seminar
(Based on review
of Research
Publication/
Patent)

CO1: Ability to apply domain knowledge to conduct literature
survey and identify topics/concepts in computer field related
research work which includes research papers from IEEE
conference, Springer Journal, Elsevier Journal

CO2: Ability to develop the module using appropriate techniques,
resources and contemporary tools on the identified topic/concept in
computer field related research work

CO03: Ability to work independently and in a multidisciplinary
environment in computer field related research work.

CO4: Ability to allocate time effectively and manage to complete
the work within appropriate time

CO5: Ability to exhibit integrity and ethical behaviour while
implementing the selected module and for the preparation of
technical report

CO6: Ability to demonstrate effective oral and written
communication skills.

40

21CSTNCNCT

MOOC Course /
Virtual lab

COL1: Ability to apply domain knowledge during the course of
MOOC Course

CO2: Ability to answer, solve, all the assignments techniques,
resources and contemporary tools.

CO3: Ability to allocate time effectively and manage to complete
the work allotted and submits the assignment within the given
deadline

8" SEMESTER

41

21CS8PCGCT

Green Computing

CO1: Ability to Apply knowledge of fundamentals of Green
Computing

CO2: Ability to Analyze various sustainability challenges and
strategies that can reduce the environmental impact of usage of
computers to make business more energy efficient and Green
compliant.

CO03: Effective documentation and presentation of the technical
paper with proposed sustainable solution for Green Computing

42

21CS8PWPP2

Major Project
Phase-2

CO1: Apply the software engineering principles in planning,
formulating an innovative design/ approach and computing the
requirements appropriate to chosen topic within the context of
legal, societal and environment constraint.

CO2: Apply the concepts of mathematics, science and engineering
to implement the project and draw conclusions out of the results,
while exhibiting integrity and ethical behaviour in engineering
practice

CO03: Monitor, manage project schedules, resources and work
assignments to ensure timely completion

CO4: Test and defend performance of the implemented project and
understand the implication of the solution

COS5: Perform individually as well as in a team, accepting
responsibility, taking initiative, and providing leadership, necessary
to ensure project success.

CO6: Use formal and informal communications with team
members and guide, make presentations and prepare technical
document




Seminar Based on

COL1: Ability to apply domain knowledge during the course of
internship

CO2: Ability to develop/implement the solutions with appropriate

Summer/Winter | techniques, resources and contemporary tools.
Internship with a | CO3: Ability to work independently and in a
government collaboration/multidisciplinary environment.
43 21CS8SRINT organization or | CO4: Ability to allocate time effectively and manage to complete
any other the work allotted within appropriate time
organization or a COS5 : Ability to exhibit integrity and ethical behaviour while
premier Institute carrying out the internship and for the preparation of internship
or a Research Lab | feport
CO6: Ability to demonstrate effective oral and written
communication skills
COL1: Ability to apply domain knowledge during the course of
MOOC Course
Competitive Exam CO2: Ability to answer, solve, all the assignments techniques,
44 21CS8NCNCS8 resources and contemporary tools

/MOOC Course

CO3: Ability to allocate time effectively and manage to complete
the work allotted and submits the assignment within the given
deadline.
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