SEMESTER 1

20MCALDN MATHEMATICAL CATEGOEY (L |T |P | CEEDIT
FOUNDATIONS FOR GENERAL (3 (1 (@ 4
COMPUTING

Preamble: This course inroduces students to some basic mathematieal 1deas and tools which are
at the core of MCA course. It introduces the concepts of graph theory, set theory and statistics.

Prerequisite: A basic course in sef theory and statistics.

Course Outcomes: After the completion of the course the student will be able to

Col

Understand mathematical reasoning m order to read. comprehend and construct
mathematical arguments

CD2

Count or emumerate objects and solve counting problems and analyze algorithms

cCD3

Solve problems in almost every conceivable diseipline vsing graph models

Co4

Solve the linear system of equations and Calculate the eigen values and eigen vectors
of matrices.

Cos

Apply the principles of correlation and regression in practical problems.

Mapping of course outcomes with program outcomes

FO PO PO (PO PO (PO |PO |PO (PO |FO (PO PO
1 2 3 4 3 f T 3 9 10 11 12
Col1 |3 3 3 3 3
cCDl |3 3 3 3 3
Co3 |3 3 3 3 3
Cod |3 3 £ 3 3
Cos |3 3 3 3 3
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Mapping

L/M/H

Justification

CO1-PO1

The knowledge of mathematical reasoning, set theory functions and
relations helps in the abstraction and conceptualization of
computing models from defined problems to various real-life
applications for any given requirements.

CO1-PO2

The knowledge of mathematical reasoning, set theory functions and
relations helps to understand and analyse a given real-world
problem and propose feasible computing solutions

COI1-PO3

The knowledge of mathematical reasoning, set theory functions and
relations helps in Analysing customer requirements, create H-level
design, and select modern computing tools and techniques and use
them with dexterity and integrate it to all computer applications

CO1-PO4

The knowledge of mathematical reasoning, set theory functions and
relations helps to transform complex business scenarios and
contemporary issues to problems, investigate, understand and
propose integrated solutions to meet desired needs within realistic
constraints such as safety, security and applicability especially
folLing cyber regulations using emerging technologies.

CO1-PO7

The knowledge of mathematical reasoning, set theory functions and
relations helps to develop the expertise in using modern hardware
and software tools which can applied in professional career
consecutively to provide innovative software solutions. (K3)

COI1-PSO1

The knowledge of mathematical reasoning, set theory functions and
relations helps to apply the knowledge of computer systems and
design principles in building software and hardware components.

CO2-PO1

The knowledge of solving counting problems and analysing
algorithms helps in the abstraction and conceptualization of
computing models from defined problems to various real-life
applications for any given requirements.

CO2-PO2

The knowledge of solving counting problems and analysing
algorithms helps to understand and analyse a given real-world
problem and propose feasible computing solutions

CO2-PO3

The knowledge of solving counting problems and analysing
algorithms helps in analysing customer requirements, create H-level
design, and select modern computing tools and techniques and use
them with dexterity and integrate it to all computer applications

CO2-PO4

The knowledge of solving counting problems and analysing
algorithms helps to transform complex business scenarios and
contemporary issues to problems, investigate, understand and
propose integrated solutions to meet desired needs within realistic
constraints such as safety, security and applicability especially
folLing cyber regulations using emerging technologies.

CO2-PO7

The knowledge of solving counting problems and analysing
algorithms helps to develop the expertise in using modern hardware
and software tools which can applied in professional career
consecutively to provide innovative software solutions. (K3)

CYCLE 1 - NAAC ACCREDITATION 2023




CO2-PSO1

The knowledge of solving counting problems and analysing
algorithms helps to apply the knowledge of computer systems and
design principles in building software and hardware components.

CO3 -PO1

The knowledge of solving problems using graph theory helps in the
abstraction and conceptualization of computing models from
defined problems to various real-life applications for any given
requirements.

CO3-PO2

The knowledge of solving problems using graph theory helps to
understand and analyze a given real-world problem and propose
feasible computing solutions

CO3-PO3

The knowledge of solving problems using graph theory helps in
analyzing customer requirements, create H-level design, and select
modern computing tools and techniques and use them with dexterity
and integrate it to all computer applications

CO3-PO4

The knowledge of solving problems using graph theory helps to
transform complex business scenarios and contemporary issues to
problems, investigate, understand and propose integrated solutions
to meet desired needs within realistic constraints such as safety,
security and applicability especially folLing cyber regulations using
emerging technologies.

CO3-PO7

The knowledge of solving problems using graph theory helps to
expertise in using modern hardware and software tools which can
applied in professional career consecutively to provide innovative
software solutions. (K3)

CO3-PSO1

The knowledge of solving problems using graph theory helps to
apply the knowledge of computer systems and design principles in
building software and hardware components.

CO4-PO1

The knowledge of solving linear system of equations and calculate
eigen values and eigen vectors of matrices helps in the abstraction
and conceptualization of computing models from defined problems
to various real life applications for any given requirements.

CO4-PO2

The knowledge of solving linear system of equations and calculate
eigen values and eigen vectors of matrices helps to understand and
analyze a given real-world problem and propose feasible computing
solutions

CO4-PO3

The knowledge of solving linear system of equations and calculate
eigen values and eigen vectors of matrices helps Analyzing
customer requirements, create H-level design, and select modern
computing tools and techniques and use them with dexterity and
integrate it to all computer applications

CO4-PO4

The knowledge of solving linear system of equations and calculate
eigen values and eigen vectors of matrices helps to transform
complex business scenarios and contemporary issues to problems,
investigate, understand and propose integrated solutions to meet
desired needs within realistic constraints such as safety, security
and applicability especially following cyber regulations using
emerging technologies.
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CO4-PO7

The knowledge of solving linear system of equations and calculate
eigen values and eigen vectors of matrices helps to expertise in
using modern hardware and software tools which can applied in
professional career consecutively to provide innovative software
solutions. (K3)

CO4-PSO1

The knowledge of solving linear system of equations and calculate
eigen values and eigen vectors of matrices helps to apply the
knowledge of computer systems and design principles in building
software and hardware components.

CO5-PO1

The knowledge of correlation and regression helps in the
abstraction and conceptualization of computing models from
defined problems to various real life applications for any given
requirements.

CO5-PO2

The knowledge of correlation and regression helps in understanding
and analyze a given real-world problem and propose feasible
computing solutions

CO5-PO3

The knowledge of correlation and regression helps in analysing
customer requirements, create H-level design, and select modern
computing tools and techniques and use them with dexterity and
integrate it to all computer applications

CO5-PO4

The knowledge of correlation and regression helps to transform
complex business scenarios and contemporary issues to problems,
investigate, understand and propose integrated solutions to meet
desired needs within realistic constraints such as safety, security and
applicability especially folLing cyber regulations using emerging
technologies.

CO5-PO7

The knowledge of correlation and regression helps in expertising
modern hardware and software tools which can applied in
professional career consecutively to provide innovative software
solutions. (K3)

CO5-PSO1

The knowledge of correlation and regression helps in applying the
knowledge of computer systems and design principles in building
software and hardware components.

CYCLE 1 - NAAC ACCREDITATION 2023




J0MCALDS | DIGITAL FUNDAMENTALS & [CATEGORY |L [T | P | CREDIT
3 0

COMPUTER ARCHITECTURE | CENERAL

Preamble;

The primary aim of this course is fo understand the fundamentals behind the digital logic desizn
and gain the expenience to design digital circuits and systems. Students should also acquire some
onderstanding and appreciafion of a computer system’s fAmctional components, ther
characteristics, performance and interactions. They need to understand the computer architecture
in order to make best use of the software tools and computer languages they use fo create programs.

Prereqguisite: NIL
Course Outcomes: After the completion of the course the sthadent will be able to

CO1 | Apply the basics of digital electronics to design and realize simple combinational
logic circuits

C0 1 | Apply the digital electronics principles to desipn sequential logic circuits

C0 3} | Understand the different design features of computer architecture, Five key
components of a computer, processor and memory makmg technologies, addressing
modes & instruction formats.

CO 4 | Understand Processor logic design conventions and data path, pipelining and
harards, 'O organization. Intermupts and direct memory sccess

C0 5 | Understand and different types of memories - EAM. EOM, Cache memeory, virtual
memory etc. Apply the different memory design technigues.

CO 6 | Understand the concept of single board computers hike Arduino, Raspberry P1 efe.
and apply the same mn practical applications.

Mapping of course outcomes with program outcomes

PO |PO | PO | PO | PO | PO | PO (PO | FO | PO | PO | PO

1 i & 4 5 6 i 8 9 10 11 12

Co1 3 3 2 1 - - 1 - - - -
Co2 3 3 2 1 - - 1 - - - - -
CO3 1 1 - I - - 1 - - - - -
Co4 1 1 - - - 1 - - - - -
COS5 2 2 1 1 - - 1 - - - -
Co46 1 1 - 2 - 2 2 2 - 2 2
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MAPPING L/M/H JUSTIFICATION
Students can gain the ability to form the
20MCA103.1- foundations for designing H performance
PO1 H computers and for the development of
supporting software and applications
20MCA103.1- Students can identify and formulate various
PO2 M flip flop models and their working
20MCA103.1- Students can gain knowledge to design
PO3 L system components in computer models.
2OMCA103.1- Students.wﬂl get an idea to .1nterpret data
PO L from various models and will able to
conclude information synthesized from it.
Students can recognize the need for H
20MCA103.1- performance computers and ability to engage
PO12 M in independent and life-long learning in the
technological change.
2OMCA103.1- Students can apply and suggest appropnate
PO1 M parallel computer models for solving
computing problems.
2OMCA103.2- Students can apply the knowledge of
PO1 H mathematics, computer fundamentals to the
solution of computing problems.
20MCA103.2- Students can apply the digital electronics
PO2 H principles to design sequential logic circuits.
Understand the different design features of
20MCA103.2- computer architecture, Five key
H components of a computer, processor and
PO3 . : :
memory making technologies, addressing
modes & instruction formats
Understand Processor logic design
20MCA103.2- conventions and data path, pipelining and
PO4 M hazards, I/O organization, Interrupts and

direct memory access
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Students can recognize the need for and

20MCA103.2- lifelong learning in design system
PO4 components in MIPS machines and memory
hierarchy.
HOMCAL03.2- Students can apply and suggest approprlate
PO MIPS architecture for solving computing
problems.
HOMCA103.2- .Students.wﬂl be able to adapt emerging
PO3 information from MIPS and to suggest
solutions to novel problems.
HOMCA103.3- Students can apply the kpoyvledge of .
POI computer fundamentals in interconnection of
multiprocessor systems.
HOMCA103.3- Students are.able to 1den_t1fy the best
PO2 interconnection mechanisms for
multiprocessor system.
POMCA103.3- Students can gain kgowleflge to demgp
PO3 system components in in interconnection of
multiprocessor systems.
Students will get an idea to interpret data
20MCA103.3- from interconnection of multiprocessor
PO4 systems and will able to conclude
information synthesized from it.
YOMCA103 3- Students will able t(.) apply reasoning to
PO6 interpret data from interconnection of
multiprocessor systems
HOMCA 103 3- Students W.lll able to communicate effectively
about multiprocessor system
PO10 . :
Interconnections.
YOMCA103 3- Students can Teco‘gmze the need for, and
PO12 lifelong learning in multiprocessor system
interconnections
HOMCA103 3- Stud§nts can apply and‘suggest app‘roprlate
PO1 multiprocessor system interconnections for

solving computing problems
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Students can apply the knowledge of

20MCA103.4- mathematics, engineering fundamentals in
POl .
addressing cache coherence problems.
HOMCA103 4- Student§ will be ab1§ to identify the .
PO2 appropriate mechanisms used for enforcing
cache coherence.
20MCA103.4- Students can gain knowledge to interpret the
PO3 mechanisms for enforcing cache coherence.
Students will get an idea to interpret the
20MCA103.4- mechanisms for enforcing cache coherence.
PO4 and will able to conclude information
synthesized from it.
2OMCA103 4- Students will b@ able to recogpize the need
for novel solutions for enforcing cache
PO12 ) :
coherence by lifelong learning.
2OMCA103.4- Students can apply and sgggest appropriate
PO1 cache coherence mechanisms for solving
computing problems
Understand and different types of memories -
20MCA103.4- RAM, ROM, Cache memory, virtual
PO3 memory etc. Apply the different memory
design techniques..

Students will understand and different types
20MCA103.5- of memories - RAM, ROM, Cache memory,
POl virtual memory etc. Apply the different

memory design techniques..
20MCA103.5- Students can apply different memory design
PO2 techniques for solving computing problems
Students will be able to develop solutions for
multicomputer message passing mechanisms
20MCA103.5- by analyzing different schemes used in it and
PO3 also they will be able to design and develop
specific techniques for building instruction
pipelines, arithmetic pipelines etc.
Students will get an idea to analyse different
20MCA103.5- message passing mechanisms and pipelining
PO4 techniques and will able to conclude

information synthesised from it.
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Students can apply appropriate techniques in

20MCA103.5- . : o
PO5 message passing mechanisms and pipelining
techniques
2OMCA103.5- Students will a_ble to‘apply reasoning to
PO5 interpret techniques in message passing
mechanisms and pipelining techniques.
2OMCA103.5- Students will able t(? commumgate effectively
PO7 about message passing mechanisms and
pipelining techniques.
2OMCA103.5- Students will 'be able to recognize various
PO7 message passing mechanism mechanisms by
lifelong learning.
Students will be able to develop solutions for
20MCA103.5- multicomputer message passing mechanisms
PO11 by applying foundational concepts of
computer science and engineering.
POMCA103.5- Students will be able to ‘adapt to emerging
concepts of computer science and
PO12 . .
engineering.
POMCA103.5- Student§ will be ablfe to identify the
PO2 appropriate mechanisms used for
multithreaded and data fLarchitectures.
Students will be able to provide suitable
20MCA103.5- multithreaded and data fLarchitectures to
PO3 solve novel problems in communication and
information.
2OMCA103.5- Students can gpply appropnate techplqu‘es in
PO5 message passing mechanisms and pipelining

techniques
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J0MCALDS | ADVANCED DATA | CATEGORY L|{T |P | CREDIT

STRUCTURES GENERAL 3|1 (6 (4

Preamble: A graduate course in Computer Applicatons should give due exposure to the recent
developments. Since Data structures is a central pillar of any program on Computer Science/
Applications, this course is designed to buld upon the knowledge acquired at the undergraduate
level and familiarise students with a bunch of modem data structures which are ‘quite useful to
solve, 1n the most effective manner, the modem_ real life problems.

Prerequisite: Basic Data Stmchures

Course Outcomes: After the completion of the course the stndent will be able to

col

Eemember the Basic Data Sttuchires and understand the Set Data Stucturs and its
impl ementation

o1l

Understand Advanced Tree Stmactures for the design of efficient algonthms

CO3

Understand Advanced Heap Structures smtable for solving Computational problems
involving Optmisation and analysing these data structures using amorhised analysis.

co4

Understand Advanced Graph algonthms smitable for solving advanced computational
problems

CO5

Understand the basic operation of Blockchaiming along with the data structures used in
1t and the challenges in Blockcham data.

Mapping of course outcomes with program outcomes

O (PO | PO PO | PO | PO |PO (PO | PO | PO PO PO
1 3 3 4 5 & T 8 9 10 11 12
CoO1| 3 2 2 1
col | 2 2 3 2 1 1
cCo3 | 2 E - 1 1
CO4| 3 3 2 1 2 1
CO5| 3 2 2 2 3 1
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I0MCALD7 | ADVANCED SOFTWARE CATEGORY |L |T |P| CREDIT
ENGINEERING GENERAL 3 (1 |64

Preamble:

Mozt of the programs on Computer Applications do not give due mmportance fo teach Software
Engineenng in an Indusiry perspective. But this course, built upon the tools and techmques
prevalent in Industry today, is supposed to make stadents Industry-ready.

Prerequisite: Programming proficiency in at least ome of C, C++ Java, Python or PHE
programming languages.

Course Qutcomes: After the completion of the course the student will be able to

C0 1 | Get afull mew of the Software ife cvele

CO 1 | Gain a deep knowledge of Software Planming. Analysis and Design and Software
Engmeenng Models

C0 3 | Have a great comprehension of Coding Practices, Version Control using “git’ and
Software

Quality

CO 4 | Acquire ample grasp of Design Pattems

CO 5 | Get deeply familiarised with Software Testing and its automation

CO 6 | Start using Agile Methodology

C0O 7 | Begin to apply CL'CD techniques in Software development

Mapping of course outcomes with program outcomes

PO|PO |TO | PO | PO (PO | PO | PO (PO | PO | PO | PO
1 2 3 + 5 6 T 5 9 10 11 12

Co1 F 2 3 1 1
CO2 3 3 3
o3 3 3 2 2
Co 4 3 3
CO s 3 2 3
CO6 2 2 2 2 3
co7 3 1 2
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CO-PO LEVEL JUSTIFICATION
(L/Moderate/H)
20MCA107.1- Apply the basic concepts of for software
PO2 M development
YOMCA107.1- Understagd the software 11f§ cycle that will help
POD H in managing tasks and projects for a computer
professional
HOMCA107.1- Un@erstapd the software development as an
PO3 M engineering process and its stages for applying at
professional leavel.
20MCA107.1- M Understand the functions of SDLC, challenges
PO8 encountered and adapt emerging information’s
and communications and to solutions to existing
problems
HOMCA107.1- A'ppl}‘/ the concept of SDLC  in real time
POL1 L situations and will be able to adapt to any
environment
20MCA107.1- Learp hovy to prepare software requlremegts
PO12 M specification, approaches and methodologies to
prepare requirement specifications document.
2OMCA107.2- Understand what to ensure at various stage of
POS M SDLC to ensure quality of developed software
system.
20MCA107.2- L Understand core concepts of software version
PO3 control system and common operations with Git
distributed version control system
20MCA107.2- M Understand writing industry-grade software
PO3 programs, folLing style guides and coding
standards.
20MCA107.2- H Understanding software quality concepts with
POS respect to software requirement specifications
document, what to conform to at various stages
of SDLC
20MCA107.3- M Students will be able to learn Object Oriented
POS5 Programming concepts comprehensively
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20MCA107.3- Students will be able to learn the concept of
PO9 Design Patterns, category of patterns, and
became capable of how to select appropriate
design patterns.
20MCA107.3- Understand Unit testing concepts and xUnit
PO10 architecture. Learn Unit testing frameworks and
be able to write unit testing for Java and one of
PHP or Python
20MCA107.3- Understand the concepts Continuous Integration
PO11 and Continuous Delivery (CICD)
20MCA107.4- Knowledge of Git distributed version control
PO3 system to use in a product environment and
knowledge of OOP paradigm and software
Design Patterns to design the software system
20MCA107.4- Knowledge of unit testing frameworks such as
PO5 Junit, uniitest, phpdbg for wiring units tests in
a software production environment and
knowledge of software testing CI/CD practices
20MCA107.5- Understand software testing concepts and
POS8 principles and learn common approaches to
ensure software quality through testing
20MCA107.5- In-depth understanding of various types of testing
PO9 methodologies and learn about testing
automation and understand commonly used test
automation types
20MCA107.5- Understand the concepts of Agile methodology.
PO10 And learn to use Scrum framework for

implementing Agile methodology for executing
a software development process and also learn
to monitor a software development project using
a Scrum tool.
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20MCAL3L

PROGEAMMING LAB

CATEGORY

CREDIT

PRACTICAL

L E]

[ ]

Preamble: This course infroduces a basic step towards program wnting and develops the logical
ability and problem-solving skill using Python Programming Language. Students are able to do
testing and debugmng of code wntten m Python

Prerequisite: None

Course Outcomes: After the completion of the course the student will be able to

Col

Understands basics of Python Programmmg language mncluding  input/output
finctions, operators, basic and collechion data types

Co2

Implement decision making, looping censtructs and fimchions

CO3

Design modules and packages - built in and user defined packages

co4d

Implement object-onented programming and excephion handling.

CO3

Create files and form regular expressions for effective search operations on strings and
files.

Mapping of course outcomes with program outcomes

PO1 |PO2|(POI|PO4 | POS|POS|POT|POS|POY| PO | PO | PO
10 11 12
Co 1 2 2 2 1 2
co2| 3 3 3 2 2
CO3 | 3 3 3 3 3 1
CO4 | 3 3 3 3 3 1
CO5 | 3 3 3 3 3 1
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Mapping

L/M/H

Justification

CO1-PO1

Students will be able to use Programming knowledge by Analyzing a
computational problem and develop an algorithm/fLchart.

CO1-PO2

With analyzing a computational problem and develop an
algorithm/fLchart, the students are able to analyze complex programming
problems.

CO1-PO3

By analyzing a computational problem and develop an algorithm/fLchart,
the students are able to design solutions for complex programming
problems.

CO1-PO4

Through analyzing a computational problem and develop an
algorithm/fLchart, the students are able to conduct investigations of
complex problems.

CO1-POS

Students will be able to apply knowledge to assess social issues and
responsibilities relevant to the professional programming practice through
analyzing a computational problem and developing solutions for that.

CO2-PO1

With the knowledge of different Arithmetic, Logical, Relational or
Bitwise operators, the students will be able to use Programming
knowledge.

CO2-PO2

With developing programs using branching and looping statements, which
uses Arithmetic, Logical, Relational or Bitwise operators, the students are
able to analyze complex programming problems.

CO2-PO3

With the knowledge of branching and looping statements and operators
and by developing programs using them, the students are able to design
solutions for complex programming problems.

CO2-PO4

The students are able to conduct investigations of complex problems with
the knowledge of programming using branching and looping statements
and operators.

CO2-PO5

With the knowledge of programming using branching and looping
statements and operators, students will be able to select and apply
appropriate techniques and IT tools like prediction and modelling to
complex problems.

CO2-PO6

The students are able to communicate effectively on complex
programming activities with the programming community with the
knowledge of programming using branching and looping statements.
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CO3-PO1

By examining how arrays, structure or union are used for storing data to
be processed, the students will be able to apply knowledge in
fundamentals of programming and mathematics.

CO3-P0O2

Students will be able to perform analysis of complex programming
problems by examining how arrays, structure or union are used for storing
data to be processed

CO3-PO3

With the knowledge of how arrays, structure or union are used for storing
data to be processed, the students will be able to design solutions for
complex programming problems.

CO3-PO4

With the knowledge of how arrays, structure or union are used for storing
data to be processed, the students will be able to conduct investigations of
complex problems.

CO3-PO5

With the knowledge of how arrays, structure or union are used for storing
data to be processed, students will be able to select and apply appropriate
techniques and IT tools like prediction and modelling to complex
problems.

CO3-PO6

Students will be able to communicate effectively on complex
programming activities with the programming community with the
knowledge of how arrays, structure or union are used for storing data to
be processed.

CO3-PO11

Students will be able to communicate effectively on complex
programming activities with the programming community with the
knowledge of how arrays, structure or union are used for storing data to
be processed.

CO4-PO1

Students will be able to use Programming knowledge with developing
readable multi-function Python programs to find the solution to the
computational problem.

CO4-P0O2

Students will be able to perform analysis of complex programming
problems with developing readable multi-function Python programs to
find the solution to the computational problem.

CO4-P0O3

Students will be able to design solutions for complex programming
problems by dividing a problem into modules and developing readable
multi-function Python programs to find the solution to the computational
problem

CO4-PO4

With the knowledge of sub modules and by developing readable multi-
function Python programs to find the solution to the computational
problem, the students will be able to conduct investigations of complex
problems.
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CO4-PO5

With the knowledge of Identifying Subtasks and developing readable
multi-function Python programs to find the solution to the computational
problem, students will be able to select and apply appropriate techniques
and IT tools like prediction and modelling to complex problems.

CO4-PO6

Students will be able to communicate effectively on complex
programming activities with the programming community with the
knowledge of Identifying Subtasks and developing readable multi-
function Python programs to find the solution to the computational
problem.

CO4-PO11

The students will be able to demonstrate knowledge and understanding of
the programming principles and apply them in multi-disciplinary
environments with the knowledge of Identifying Subtasks and developing
readable multi-function Python programs to find the solution to the
computational problem

CO5-PO1

Students will be able to use fundamental Programming knowledge by
writing readable Python programs which use pointers for array processing
and parameter passing.

CO5-PO2

Students will be able to perform analysis of complex programming
problems with the knowledge of Python programs which use pointers for
array processing and parameter passing.

CO5-PO3

By writing readable Python programs which use pointers for array
processing and parameter passing, students will be able to select and apply
appropriate techniques and IT tools like prediction and modelling to
complex problems.

CO5-PO4

With writing Python programs which use pointers for array processing and
parameter passing, the students will be able to communicate effectively
on complex programming activities with the programming community

COS5-POS

With the knowledge of programs which use pointers for array processing
and parameter passing., the students will be able to recognize the need for
and to engage in independent and life-long learning in the broadest context
of technological change

CO5-PO6

Students will be able to analyze, design and develop computing solutions
by writing readable Python programs which use pointers for array
processing and parameter passing.

COs5-PO11

Students will be able to apply software programming principles and
practices for developing quality software with the gained knowledge of
writing Python programs which use pointers for array processing and
parameter passing.
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20MCAL33 WEB PROGRAMMING LAB CATEGORY |L (T |P| CREDIT

PRACTICAL | 0| 1|3 2

Preamble: With a dynamuc leamn-by-doing focus, fhus laboratory course encourages the
students to explore the designing of web application by implementing the relevant and
recent techmiques. This course challenges the students to exercise their creativity i both

programmung and designing

Prerequisite: Basic understanding of computer programming, Internet and Database etc. is
very helpful

Course Outcomes: After the completion of the course the student will be able to;
CO 1 | Explore markup languages features and creafe inferactive web pages using them

CO 2 | Learn and design client-side validation using scnipfing languages.
CO 3 | Design front end web page and connect to the back-end databases.
CO 4 | Do Client-side & Server-side scripfing

CO 5 | Develop Web Applications

Mapping of course outcomes with program outcomes

PO| PO | PO | PO | PO| PO| PO| PO| PO | PO | PO | PO
1 2 3 4 5 6 7 8 9 10 11 12
CO 1 3 3 3 2 2 3 3
CO 2 3 3 3 2 2 3 3 1
CO 3 3 3 3 % 2 3 3
CO 4 3 3 3 2 2 3 3 2
CO 5 3 3 3 3 3 3 . 2 2
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20MCAIL3S

DATA STRUCTURES LAB

CATEGORY

CREDIT

PRACTICAL

Preamble: This 15 the companion course of 20MCA105 Advanced Data Stroctures and provides
the students hands-on experience of the advanced data structures which will boost up the
kmowledge and confidence of smdents in applying these fechnigques while dealing with real life
computing problems.

Prerequisite: Basic Data Structures, Knowledge of any programming language. preferably "C".

Course Outcomes: Affer the completion of the course the student will be able fo

col1

Use Debuggers, Profilers and advanced Compiler options.

cO2

Implement the Set and Disjoint Set Data Struchures.

Cco3

Understand the practical aspects of Advanced Tree Struchures.

coO4

Realise Modem Heap Structures for effectively solving advanced Computational

problems.

CO5

Implement Advanced Graph algonthms suitable for solving advanced computational

problems.

Mapping of course outcomes with program outcomes

PO | PO | PO | PO ( PO | PO | PO | PO | PO | PO | PO | PO
1 2 3 4 3 0 7 5 9 10 11 12
Col1| 2 3 1
Co2 | 3 2 2 1
Co3 | 2 2 3 2 1 1
Co4| 2 3 3 2 1 1
CO5| 3 3 2 1 2 1
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Mapping L/M/H Justification
CO1-PO1 M Students will be able to Use Debuggers, Profilers and advanced Compiler options.
With analyzing a computational problem and develop an algorithm/fLchart, the
CO1-POS H .
students are able to analyze complex programming problems.
By analyzing a computational problem and develop an algorithm/fLchart, the students
CO1-PO7 L . . :
are able to design solutions for complex programming problems.
CO2-PO1 u With the knowledge of different data structures implement the Set and Disjoint Set
Data Structures.
With developing programs using branching and looping statements, which uses
CO2-PO2 M Arithmetic, Logical, Relational or Bitwise operators, the students are able to analyze
complex programming problems.
With the knowledge of branching and looping statements and operators and by
CO0O2-PO3 H developing programs using them, the students are able to design solutions for complex
programming problems.
With the knowledge of programming using branching and looping statements and
CO2-POS5 L operators, students will be able to select and apply appropriate techniques and IT tools
like prediction and modelling to complex problems.
By examining how arrays, structure or union are used for storing data to be processed,
CO3-PO1 M the students will be able to apply knowledge in fundamentals of programming and
mathematics.
Students will be able to perform analysis of complex programming problems by
CO3-PO2 M . . .
examining how arrays, structure or union are used for storing data to be processed
With the knowledge of how arrays, structure or union are used for storing data to be
CO3-PO3 H processed, the students will be able to design solutions for complex programming
problems.
With the knowledge of how arrays, structure or union are used for storing data to be
CO3-PO4 M . . .
processed, the students will be able to conduct investigations of complex problems.
With the knowledge of how arrays, structure or union are used for storing data to be
CO3-PO5 L processed, students will be able to select and apply appropriate techniques and IT tools
like prediction and modelling to complex problems.
Students will be able to communicate effectively on complex programming activities
CO3-PO7 L with the programming community with the knowledge of how arrays, structure or
union are used for storing data to be processed.
CO4-PO1 u Students will be able to use Realize Modern Heap Structures for effectively solving

advanced Computational problems.
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CO4-PO2

Students will be able to perform analysis of complex programming problems with
developing readable multi-function Data structure programs to find the solution to the
computational problem.

CO4-PO3

Students will be able to design solutions for complex programming problems by
dividing a problem into modules and developing readable multi-function Data
structure programs to find the solution to the computational problem

CO4-PO4

With the knowledge of sub modules and by developing readable multi-function Data
structure programs to find the solution to the computational problem, the students will
be able to conduct investigations of complex problems.

CO4-POS

With the knowledge of Identifying Subtasks and developing readable multi-function
Data structure programs to find the solution to the computational problem, students
will be able to select and apply appropriate techniques and IT tools like prediction and
modelling to complex problems.

CO4-PO7

Students will be able to communicate effectively on complex programming activities
with the programming community with the knowledge of Identifying Subtasks and
developing readable multi-function Data structure programs to find the solution to the
computational problem.

COs5-PO1

Students will be able to Implement Advanced Graph algorithms suitable for solving
advanced computational problems.

CO5-PO2

Students will be able to perform analysis of complex programming problems with the
knowledge of Data structure programs which use pointers for array processing and
parameter passing.

CO5-PO3

By writing readable Data structure programs which use pointers for array processing
and parameter passing, students will be able to select and apply appropriate techniques
and IT tools like prediction and modelling to complex problems.

COs5-PO4

With writing Data structure programs which use pointers for array processing and
parameter passing, the students will be able to communicate effectively on complex
programming activities with the programming community

COs5-POS

With the knowledge of programs which use pointers for array processing and
parameter passing., the students will be able to recognize the need for and to engage
in independent and life-long learning in the broadest context of technological change

COS5-PO7

Students will be able to analyze, design and develop computing solutions by writing
readable Data structure programs which use pointers for array processing and
parameter passing.
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SEMESTER 2

CREDIT

TAN CATEGORY | L
smnvicalgy ADVANCED DATABASE

MANAGEMENT YSTEMS GENEFAL

Preamble: This course provides the basic concepts and termmology related to relational and non-

relational database management systems. The concept of advanced DBMS techniques and new
generation databases like MongoDB, HBase and Cassandra ate also infroduced. This course serves

as a prerequisite for many advanced courses in Data Science and Machine Leaming areas.

Prerequisite: Basic knowledge in Database Management Systems.

Course Outcomes: After the completion of the course the student will be able to

col1

Understand the fundamentals of relational database systems inchiding: data medels,

database architectures and ER features.

co1l

Amalyze and apply the different normalization techmiques.

co3

Assess the basic issues of transaction processing and conoumency control

cod

Understand the roles that databases play in crganizations and familianize with basic

database storage, file organization, database accessing techniques.

Ccos5

Understand the basics of query processing, object-oriented, distributed databases.

COd

Analyze non-relational database systems and structures and XML,

Mapping of course outcomes with program outcomes

FO| PO | PO | PO | PO | PO| PO | PO| PO| PO| PO | PO
1 2 3 4 5 i 7 8 9| 1| 11| 12

col 1

coz| 3 3 3 3 2 3 2 2

€03 | 1 2 2 2 2 2 2

CcO4 1 1

COs5 i i

CO6| 1
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20MCALM4 ADVANCED COMPUTER CATEGORY |(L|T|P| CREDIT
NETWORKS GENERAL 3

Preamble: This course intends to provide insightinto  Advanced Computer Networks. A software
professional should have an understanding of layered network architecture. Various kinds of
network architectures, issues in integrating networks to modem application development are to be
addressed. It is also intended to expose the student to modem technologies such as IPV6 and
software defined networks. More detailed treatment can be done through seminars, assignments
and talks by eminent external experts.

Prerequisite: Basic concepts of computer operating systems.
Course Outcomes: After the completion of the course the student will be able to

CO1 | Comprehend the terminology and concepts of basic communication model, analyse
the protocol layers and design application layer protocols.

CO 2 | Understand and analyse the vanous transport layer protocols.

CO 3 | Compare and contrast various routing algonthms m the network layer.

CO 4 | Understand and analyse the concepts of link layer and physical layer.

CO 5 | Understand how modem cellular and wireless networks work

Mapping of course outcomes with program outcomes

PO| PO |PO (PO | PO |PO|PO| PO |PO|PO|PO|PO
1 2 3 4 5 6 7 8 9 10 | 11 12
co1l | 3 3 2 2 2 2 3 2
Co2 | 3 3 2 2 2 3 2
COo3 | 3 3 2 2 2 3 2
Co4 | 3 3 2 3 2
Cos | 3 3 2 3
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Mapping L/M/H Justification

Students will be able understand various synchronization problems and
CO1-PO1 H issues in distributed systems by applying the knowledge of mathematics,

management, computing fundamentals and computing specialization

By understanding synchronization and distributed system problems the
CO1-PO2 H . .

students are able to analyze the issues and propose solutions

Students will be able to know about various tools used for solving
CO1-PO3 M synchronization problems.

By gaining knowledge about various synchronization issues students will be
CO1-PO5 M . . .

able to communicate them with others orally as well as literally.

Students will be able to classify various mutual exclusion algorithms by
CO1-PO6 M . . .

applying the knowledge in mathematics & computer fundamentals.
CO1-PO7 M Stude'nts Wlll "be able to analyze various mutual exclusion algorithms and

security violations
CO1-POY H The knowledge about mutual exclusion and security violations helps

students to communicate about complex computing concept to others

By applying the Knowledge on Mathematics and computing fundamentals
CO1-PO11 M students will be able to understand the concept of distributed systems and

issues in load sharing
CO2-PO1 0 Students .w11.1 be'able to analyze the design of distributed systems and issues

in load distribution
CO2-PO2 u Students w.1ll be able to cpmmumca‘@ orally and literally about distributed

system design and issues in load sharing

With the knowledge mathematics and computer fundamentals students will
CO2-PO3 M be able to understand various design issues and synchronization problems

in multiprocessor systems

Students will be able to analyze various design issues and synchronization
CO2-PO5 M . . . .

problems in multiprocessor systems and its solutions.

Students will be able to communicate effectively on complex programming
CO2-PO6 M activities with the programming community with the knowledge of how

arrays, structure or union are used for storing data to be processed.

H Students will be familiarized with various tools used for handling the

CO2-PO9 o .

synchronization and concurrency control in database systems.
CO02-PO11 M Students will be able to understand the concept of synchronization and

concurrency control in database systems that will give the ability to engage
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in independent and lifelong learning in the context of changes in the
database designs

Students will be able to communicate effectively on complex computing

CO3-PO1 H aspects with the knowledge acquired on synchronization and concurrency
control concepts in database systems.
Students will be able understand various synchronization problems and
CO3-PO2 H issues in distributed systems by applying the knowledge of mathematics,
management, computing fundamentals and computing specialization
By understanding synchronization and distributed system problems the
CO3-PO3 M students are able to analyze the issues and propose solutions
CO3-PO5 M Students .w11.1 be able to know about various tools used for solving
synchronization problems.
By gaining knowledge about various synchronization issues students will be
CO3-PO6 M . . )
able to communicate them with others orally as well as literally.
CO3-PO7 M Students will be able to classify various mutual exclusion algorithms by
applying the knowledge in mathematics & computer fundamentals.
CO3-POY H Studepts Wlll ‘pe able to analyze various mutual exclusion algorithms and
security violations
H The knowledge about mutual exclusion and security violations helps
CO0O3-PO11 . .
students to communicate about complex computing concept to others
CO4-PO1 H Students will be able understand various synchronization problems and
issues in distributed systems by applying the knowledge of mathematics,
management, computing fundamentals and computing specialization
CO4-PO2 H By understanding synchronization and distributed system problems the
students are able to analyze the issues and propose solutions
CO4-P0O3 Students will be able to know about various tools used for solving
M synchronization problems.
CO4-PO5 M By gaining knowledge about various synchronization issues students will be
able to communicate them with others orally as well as literally.
CO4-PO6 M Students will be able to classify various mutual exclusion algorithms by
applying the knowledge in mathematics & computer fundamentals.
CO4-PO7 M Students will be able to analyze various mutual exclusion algorithms and

security violations
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CO4-PO9

The knowledge about mutual exclusion and security violations helps
students to communicate about complex computing concept to others

CO4-PO11

By applying the Knowledge on Mathematics and computing fundamentals
students will be able to understand the concept of distributed systems and
issues in load sharing

CO5-PO1

Students will be able to analyze the design of distributed systems and issues
in load distribution

CO5-PO2

Students will be able to communicate orally and literally about distributed
system design and issues in load sharing

CO5-PO3

With the knowledge mathematics and computer fundamentals students will
be able to understand various design issues and synchronization problems
in multiprocessor systems

CO5-POS

Students will be able to analyze various design issues and synchronization
problems in multiprocessor systems and its solutions.

CO5-PO6

Students will be able to communicate effectively on complex programming
activities with the programming community with the knowledge of how
arrays, structure or union are used for storing data to be processed.

CO5-PO9

Students will be familiarized with various tools used for handling the
synchronization and concurrency control in database systems.

COs5-PO11

Students will be able to understand the concept of synchronization and
concurrency control in database systems that will give the ability to engage
in independent and lifelong learning in the context of changes in the
database designs
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20MCA1T2 ADVANCED OPERATING |CATEGORY |L |T |P|CREDIT
3|1

SYSTEMS ELECTIVE

Preamble: This course intends to provide insight into more Advanced Operating Systems.
Detailed discussion on vanous concepts like process synchromzation. mutual exclusion, resource
sharing. concurrency control and security are discussed at algorithm level Various kinds of
advanced operating systems bike Distnibuted Systems. Multiprocessor systems, and Database
Systems are included to the level possible within the scope of a single course. More detailed
treatment can be done through seminars | assignments and talks by eminent external experts .

Prerequisite: Basic concepts of deskiop computer operating sysiems.
Course Outcomes: After the complefion of the course the student will be able to

Ccol

Identify synchronization problems in operating systems and issues in distributed
gystems.

CO2

Explain classification of mufual exclusion algonithms and secunty violations.

CO3

Fuplain the design of distributed shared memory and issues in load distribution.

cCo4

Explain design issues and svnchronization in multiprocessor systems.

CO5

Fxplain synchronizaiion and concurrency confrol in database systems.

Mapping of course outcomes with program outcomes

PO|PO | PO | PO | PO (PO PO |(PO | PO | PO | PO | PO
1 2 3 4 5 ] 7 8 9 10 11 12
Col | 2 2 2 1
Co2 ]| 2 1 1
coi| 2 1 1A,
CO4 | 2 1 1
CO5 | 2 2 1 1 1
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20MCAL32

OBJECT ORIENTED CATEGORY |LI T | P | CREDIT

PROGEAMMING LAB PRACTICAL |0 |1 (3 2

Preamble:  This course enables the students to understand the concepts of object-oriented

programmung and to develop skills using these paradigms using Java.

Prerequisite: Knowledge of any programmung language preferred.

Course Outcomes: After the completion of the course the student will be able to

Col

Understand object-oriented concepts and design classes and objects to solve problems

CO2

Implement arrays and strings.

CO3

Implement object-oriented concepts like inheritance. overloading and interfaces

Cod

Implement packages, exception handling, nmitithreadng and genenc programming.
Use java util package and Collection framework

CO35

Develop applications to handle events using applets

CO6

Develop applications using files and networking concepts

Mapping of course outcomes with program outcomes

PO (PO | PO PO PO | PO (PO | PO | PO | PO | PO | PO
1 2 3 4 > a i 3 9 10 11 12
Col)| 2 2 2 2 3
Co2| 3 2 2 3
Co3| 3 2 2 3
CO4 | 3 2 2 3
CO5| 3 3 3 3 2 3 3
COo6 | 3 3 3 3 2 3 3
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20MCA192 IPRAND CYBERLAWS |[CATEGORY |[L [T [P [CREDIT
ELECTIVE 31110 4

Preamble: This course intends to provide insight into Intellectual Property Rights and Cyber
Laws. It includes detailed discussion on vanous intellectual property rights, procedures to apply
for copyrights &patents, legalities of intellectual property to avoid plagiarism and other IPR related
crimes. Effectiveness of cyber-laws and other countermeasures against cybercrime and cyber
warfare are discussed in detail. Vanious kinds of Intellectual Property issues in cyberspace and the
growth and development of the law in this regard are included to the level possible within the
scope of a single course. More detailed treatment can be done through seminars, assignments and
talks by eminent external experts including industry.

Prerequisite: General awareness on intemet essentials, web technologies, e-commerce.

Course Outcomes: After the completion of the course the student will be able to

CO 1 | Explain the fundamentals of IPR and patents.

CO 2 | Apply intellectual property related tools such as trademark and copyright to real
problems.

CO 3 | Discuss Industrial designs, trade secret and geographic Indications.

CO 4 | Describe laws governing cyberspace and analyze the role of Internet Governance in
framing policies for Internet secunty.

CO 5 | Discuss different types of cybercrimes and penalties under IT Act.

Mapping of course outcomes with program outcomes

PO PO|PO|PO|(PO|[(PO|PO|PO|PO|PO| PO | PO
1 2 3 4 5 6 7 8 9 10 | 11 12
col| 3 2 2 1 1
co2| 3 3 2 1 1
Co3| 3 2 1 1
COo4 | 2 2 1 1
Cos | 2 2 1 1 1
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CATEGORY |L | T|P| CREDIT
ADVANCED DBMS

20MCAL3M | 1AB PRACTICAL [0 |13

(5]

Preamble: This course is to provide understanding on relational and non-relational
database systems and its design The course covers SQL, PL/SQL and NoSQL programs
which are essential for the development and deployment of web based applications. Also
this course serves as a prerequisite for many advanced courses in Data Science areas.

Prerequisite: Database Management Systems

Course Outcomes: Affer the completion of the course the student will be able to

] Design and build a simple relational database system and demonstrate competence
CO 1| with the fundamentals tasks involved with modelling, designing and implementing
a dafabase.

CO 2 | Apply PL/SQL for processing databases.

Comparizon between relationzl and non-relational (NoSQL) databases and the
co3 configuration of WoSQL Databases.

CO 4 | Apply CRUD operations and refrieve daia in 2 NoSQL environment.

CO 3 | Understand the basic storage architecture of distributed file systems.

C0O6 | Design and deployment of NoS(L databases with real time requirements.

Mapping of course outcomes with program outcomes

PO (PO (| PO | PO | PO | PO | PO | PO | PO | PO | PO
1 z 3 4 3 ] 7 8 | 0 10 11
CO1l| 3 2 3 2 2 1 1
co?| 2 2 2 1
Co3|l 2 2 2 2 1 1
Co4| 2 2 3 1 2 1 1 1
COs5| 3 2 2 1 1
co6| 2 2 3 1 1 1 1 1
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ROMCALIG & SYSTEM

NETWORKING CATEGORY (L | T |P

CREDIT

ADMINISTRATION LABR | PRACTICAL 10113

Preamble: This laboratory course is intended to provide the background knowledge required

for a software professional in the fields of networking and system admunistration.  Students
will acquire necessary knowledge to deploy and administer systems.

Prerequisite: Basic understanding of computer programming, Internet and operating systems
Course Outcomes: After the completion of the course the student will be able to

col

Install and configure common operating systems.

CO2

Perform svstem administration tasks.

CO3

Install and manage servers for web applications.

CO4

Write shell scripts required for svstem administration.

CcO5

Acouire skill sets required for a DevOps.

Mapping of course outcomes with program outcomes

PO| PO| PO | PO | PO |PO |PO (PO (PO (PO (PO |PO
1 2 3 4 S5 |e T 8 9 10 11 1
CO 1 | 2 2
CO 2 1 2
CO 3 2 2
CO 4 2
CO 5 2 2
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Mapping L/M/H Justification
CO1-PO1 L Students will be able to Install and configure common operating systems.
COL-PO3 M Wth 'analyzmg a networking problem , the students are able to solve complex
scripting problems.
CO1-POS5 M By analyzing a problem and develop solutions for complex scripting problems.
CO02-PO1 M With the knowledge of shell scripts perform system administration tasks.
With the knowledge of branching and looping statements and operators and by
CO2-PO3 H developing scripts using them, the students are able to design solutions for
complex scripting problems.
CO3-PO3 0 Wlth th? knowledge of software tools install and manage servers for web
applications.
Students will be able to select and apply appropriate techniques and IT tools
CO3-PO5 L . - .
like prediction and modelling to complex problems.
CO4-PO5 H Will gain the knowledge of shell scripts required for system administration.
COS5-PO1 H Students will be able to acquire skill sets required for a DevOps.
With the knowledge of scripts the students will be able to recognize the need
COS5-PO5 H for and to engage in independent and life-long learning in the broadest context

of technological change
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SEMESTER 3

CODE COURSE NAME CATEGORY | L |T |P | CREDIT
DATA SCIENCE &

1 al =

J0MCAZ0L | 314 CHINE LEARNING CHRE &) A

Preamble: This is an mitoductory course on data science and basic concepts behind vanous
machine leamning techniques. Machine leaming is the study of adaptive computational systems
that improve their performance with experience. At the end of the course the students should
be able to design and implement machine leaming solutions to classification, regression, and
clustermg problems and to evaluate and interpret the results of the algonthms.

Prerequisite: Probability and Statistics, Linear Algebra, Programming in Python/E.

Counrse Outcomes: After the completion of the course the student will be able to:

Bloom's Category

No. ‘our '
CO No Course Outcome (CO) T
Level 2:
col Discuss the fundamental concepts of data science and data g
visualization techniques. Understand
E=xplain the basics of machine leaming and use lazy learning Level 3:
CO2 |and probabilistic learmung algonthms to selve data science ;
= = Apply
problems.
Describe decision trees, classification rules & regression Level 3:
C0O 3} |methods and how these algorithms can be appliad to solve data Asieili
seience problems. S
: : Level 3:
Solve data sciemce problems using neural networks and
cod : =
support vector machines. Apply
Discuss clustening wsing k-means algonithm and evaluate & Level 3:
CO5 |mprove the performance of machine leamning classification
: i Apply
models.
Mapping of Course Outcomes with Program Outcomes
PO |PO | PO | PO |PO| PO | PO |FO | PO |PO|PO | PO
1 2 3 4 3 & T 3 8 | 1o | 11 2
col)| 1 1 - - - - 3 - - - - -
co1| 3 3 3 2 - - 3 - - - - -
co3| 3 3 3 2 - - 3 - - - - -
co4| 3 3 3 2 - - 3 - - - - -
Cos| 3 3 3 2 - - 3 - - - - -

32/1: HighMedinm/Tow
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CODE COUESE NAME CATEGORY |L | T|P | CREDIT
DESIGN & ANALYSIS OF
= " 43 . 3
20MCA203 ALGORITHMS CORE J|1|0 4

Preamble: The syllabus is prepared with a view to provide a strong foundation to students in
design and analysis of computer algorithms and to miroduce them the advanced topics such as
Network Flows, Approximation algonthms and Randomised algorithms.

Prerequisite: Knowledge in Data Structures

Course Outcomes: After completion of the course the student will be able to

CO No. Course Outcome (CO) , ity
Category Level
co1l Discuss the basic concepts in computer algonthms and their Level 2:
analysis & design nsing Divide and Conguer. Understand
co3 Explain the concepts of GTeed*i. Strategy and Dymamic Level 3:
Programming to use it i solving real world problems. Apply
CO3 Explam the Branch & Bound techmique, Backtrackng Level 2:
© | techmique and Lower bounds Understand
Co 4 Descnbe the findamental concepts of Computational Level 2:
Complexity and Network Flows Understand
CO 3 Discuss the concepts of Approximation and Randomised Level 2:
© | Algonthms. Understand
Mapping of Course QOutcomes with Program Outcomes
PO 1 PO | PO (PO|PO|PO (PO | PO | PO (PO | PO | PO
2 3 4| 3 i T 8 9 |10 (11|12
cor|l3 | 3 [h1] 2 | 2 |
o2 3 [ 3 1 W | 2 |
Co3| 3 3 1 2 2
CO4| 3 3 1 2 2
Cos| 3 3 1 2 2

3/2/1: HighMedium/T ow
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CO

LEVEL

JUSTIFICATION

CO1-PO1

By analysing various iterative and recursive algorithms & divide
and conquer strategies and express their time complexities in
asymptotic notations, the students will be able to solve algorithms
for complex Computational problems

CO1-PO2

By analysing various iterative and recursive algorithms & divide
and conquer strategies and express their time complexities in
asymptotic notations, the students will be able to analyse for
complex Computational problems

CO1-PO3

By analysing various iterative and recursive algorithms & divide
and conquer strategies and express their time complexities in
asymptotic notations, the students will be able to Design or
develop solutions for complex Computational problems

COI1-PO4

By analysing various iterative and recursive algorithms , solving
problems using dynamic programming and divide and conquer
strategies, and express their time complexities in asymptotic
notations, the students will be able Conduct investigations of
complex problems

COI1-PO7

By solving problems using dynamic programming and divide and
conquer strategies, students will be able to continue their practise
of Life-long learning

CO2-PO1

By understand the concepts of Greedy Strategy and Dynamic
Programming to use it in solving real world problems, the
students will be able to solve algorithms for complex
Computational problems

CO2-PO2

By understand the concepts of Greedy Strategy and Dynamic
Programming to use it in solving real world problems, the
students will be able to analyse for complex Computational
problems

CO2-PO3

By understand the concepts of Greedy Strategy and Dynamic
Programming to use it in solving real world problems, the
students will be able to Design or develop solutions for complex
Computational problems

CO2-PO4

By understand the concepts of Greedy Strategy and Dynamic
Programming to use it in solving real world problems, the
students will be able Conduct investigations of complex problems
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CO2-PO7

By understand the concepts of Greedy Strategy and Dynamic
Programming to use it in solving real world problems, students
will be able to continue their practise of Life-long learning

CO3-PO1

By understand the Branch & Bound technique, Backtracking
technique and Ler bounds the students will be able to acquire
more Computational knowledge

CO3-PO2

By understand the Branch & Bound technique, Backtracking
technique and Ler bounds the students will be able to analyse for
complex Computational problems

CO3-PO3

By understand the Branch & Bound technique, Backtracking
technique and Ler bounds the students will be able to Design or
develop solutions for complex Computational problems

CO3-PO4

By understand the Branch & Bound technique, Backtracking
technique and Ler bounds the students will be able Conduct
investigations of complex problems

CO3-PO7

By understand the Branch & Bound technique, Backtracking
technique and Ler bounds students will be able to continue their
practise of Life-long learning

CO4-PO1

The knowledge about fundamental concepts of Computational
Complexity and Network FLs the students will be able to solve
algorithms for complex Computational problems

CO4-PO2

The knowledge about fundamental concepts of Computational
Complexity and Network FLs the students will be able to analyse
for complex Computational problems

CO4-PO3

The knowledge about fundamental concepts of Computational
Complexity and Network FLs the students will be able to Design
or develop solutions for complex Computational problems

CO4-PO4

The knowledge about fundamental concepts of Computational
Complexity and Network FLs the students will be able Conduct
investigations of complex problems

CO4-PO7

The knowledge about fundamental concepts of Computational
Complexity and Network FLs students will be able to continue
their practise of Life-long learning

CO5-PO1

The concepts of Approximation and Randomised Algorithms
prepare the students to solve algorithms for complex
Computational problems

CO5-PO2

The concepts of Approximation and Randomised Algorithms
prepare the students to analyse for complex Computational
problems

CYCLE 1 - NAAC ACCREDITATION 2023




CO5-PO3

The concepts of Approximation and Randomised Algorithms
prepare the students to Design or develop solutions for complex
Computational problems

COS5-PO4 The concepts of Approximation and Randomised Algorithms
prepare the students to Conduct investigations of complex
problems

CO5-PO7 The concepts of Approximation and Randomised Algorithms

prepare the students to continue their practise of Life-long
learning
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CODE COURSE NAME CATEGORY |L P | CREDIT
CYBER SECURITY
20MCA263 & ELECTIVE (3 0 4
CRYPTOGERAPHY

Preamble: This course 15 designed to provide theorefical concepts used m eryptography and
to mitroduce the students to vanous cryptographic algomthms and techmques wsed for
mplementing data securnty and protection. This course also discusses common web application

secunty vulnerabilifies.

Prereguisite: Student 15 expected to have studied mathematics courses that cover Elementary

Number Theory, Fimte Field. Discrete Logarithm and Enchdean Algorithm.
Course Outcomes: After completion of the course the student will be able to

E Bloom's
{0 N, O :
CONo Course Outcome (CO) Gateoory 1.ovel
Explamn vanous types of secunty attacks, secunty Level 3
CO1 |mechamsms, secumty services and classical encryphion z i3
: 2 Understand
technigues.
co 2 Make use of Symmeiric and Asymmefnic encryption Level 3:
7| technigues to solve crvptographic problems. Apply
Describe the concepts of message authentication codes, Level 2-
a3 % : v T s _ 2
CO3 |hash 'ﬁ.m-:unns.a.ud digital signing techmgues for ensunng Inderstand
secure transactions.
CO 4 Discuss secunty services m Application, Transport and Level 2:
' Network lavers. Understand
CO 3 Explam common web application secunty wulnerabilities Level 2:
7 | and various prevention mechamsms. Understand
Mapping of Course Outcomes with Program Outcomes
PO[PO[ PO [PO[PO[PO[PO[PO|PO| PO | PO [ PO
: ) 3 o i 7 81 9 10 11 12
col| 2 1 1 1
coxl 2] 2 2 1 1
co3 | ? 1 1 1
Co4 | 2 1 1 2 1
Cos | 2 1 1 2 1

3/2/1: High/Medinm/T ow
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Mapping L/M/H Justification
Students will be able understand various synchronization problems and
CO1-PO1 M issues in distributed systems by applying the knowledge of mathematics,
management, computing fundamentals and computing specialization
By understanding synchronization and distributed system problems the
CO1-PO2 L : :
students are able to analyze the issues and propose solutions
Students will be able to know about various tools used for solving
CO1-pPO3 L synchronization problems.
By gaining knowledge about various synchronization issues students will be
CO1-POS M . . .
able to communicate them with others orally as well as literally.
CO1-PO7 L Studgnts Wlll pe able to analyze various mutual exclusion algorithms and
security violations
CO1-POY H The knowledge about mutual exclusion and security violations helps students
to communicate about complex computing concept to others
By applying the Knowledge on Mathematics and computing fundamentals
CO1-PO11 M students will be able to understand the concept of distributed systems and
issues in load sharing
CO2-PO1 H Students .w1l.1 be' able to analyze the design of distributed systems and issues
in load distribution
CO2-PO2 it Students wﬂl be al?le to c?ommunlcatfz orally and literally about distributed
system design and issues in load sharing
With the knowledge mathematics and computer fundamentals students will
CO2-PO3 M be able to understand various design issues and synchronization problems in
multiprocessor systems
Students will be able to analyze various design issues and synchronization
CO2-PO5 M . . . :
problems in multiprocessor systems and its solutions.
Students will be able to communicate effectively on complex programming
CO2-PO6 M activities with the programming community with the knowledge of how
arrays, structure or union are used for storing data to be processed.
H Students will be familiarized with various tools used for handling the
CO2-PO9 o .
synchronization and concurrency control in database systems.
C02-PO11 M Students will be able to understand the concept of synchronization and

concurrency control in database systems that will give the ability to engage
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in independent and lifelong learning in the context of changes in the database
designs

Students will be able to communicate effectively on complex computing

CO3-PO1 H aspects with the knowledge acquired on synchronization and concurrency
control concepts in database systems.
Students will be able understand various synchronization problems and

CO3-PO2 H issues in distributed systems by applying the knowledge of mathematics,
management, computing fundamentals and computing specialization
By understanding synchronization and distributed system problems the

CO3-PO3 M students are able to analyze the issues and propose solutions

CO3-PO5 M Students .Wllll be able to know about various tools used for solving
synchronization problems.
By gaining knowledge about various synchronization issues students will be

CO3-PO6 M . . .
able to communicate them with others orally as well as literally.

CO3-PO7 M Students will be able to classify various mutual exclusion algorithms by
applying the knowledge in mathematics & computer fundamentals.

CO3-POY H Studepts Wlll be able to analyze various mutual exclusion algorithms and
security violations

CO3-POL11 H The knowledge about mutual exclusion and security violations helps students
to communicate about complex computing concept to others

CO4-PO1 H Students will be able understand various synchronization problems and
issues in distributed systems by applying the knowledge of mathematics,
management, computing fundamentals and computing specialization

CO0O4-PO2 H By understanding synchronization and distributed system problems the
students are able to analyze the issues and propose solutions

CO4-P0O3 Students will be able to know about various tools used for solving

M synchronization problems.

CO4-PO5 M By gaining knowledge about various synchronization issues students will be
able to communicate them with others orally as well as literally.

CO4-PO6 M Students will be able to classify various mutual exclusion algorithms by
applying the knowledge in mathematics & computer fundamentals.

CO4-PO7 M Students will be able to analyze various mutual exclusion algorithms and

security violations

CYCLE 1 - NAAC ACCREDITATION 2023




CO4-PO9

The knowledge about mutual exclusion and security violations helps students
to communicate about complex computing concept to others

CO4-PO11

By applying the Knowledge on Mathematics and computing fundamentals
students will be able to understand the concept of distributed systems and
issues in load sharing

CO5-PO1

Students will be able to analyze the design of distributed systems and issues
in load distribution

CO5-PO2

Students will be able to communicate orally and literally about distributed
system design and issues in load sharing

CO5-PO3

With the knowledge mathematics and computer fundamentals students will
be able to understand various design issues and synchronization problems in
multiprocessor systems

CO5-POS

Students will be able to analyze various design issues and synchronization
problems in multiprocessor systems and its solutions.

CO5-PO6

Students will be able to communicate effectively on complex programming
activities with the programming community with the knowledge of how
arrays, structure or union are used for storing data to be processed.

CO5-PO9

Students will be familiarized with various tools used for handling the
synchronization and concurrency control in database systems.

COs5-PO11

Students will be able to understand the concept of synchronization and
concurrency control in database systems that will give the ability to engage
in independent and lifelong learning in the context of changes in the database
designs
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CODE

COURSE NAME

CATEGORY

CREDIT

I0AICALGS

Clond Computing

ELECTIVE

Preamble: The syllabus 15 prepared with a view to equp the students to leam basic concepts
m cloud computing - compute, storage, networking. They should gain basic understanding of
orchestraton. HA and failover.

Prerequisite: Awareness m Virtualisation and Containers 15 desirable.

Course Outcomes: After completion of the course the stdent will be able to

CO No. Course Outcome (CO) ; Blogm <
Caregory Level
co1 Understand the basic concepts m cloud computing and Lewel 2:
' OpenStack logical architecture Understand
Level 3:
CO 1 |Discuss OpenStack clowd controller and common services
Apply
co 3 Compare different OpenStack compute service components Lawel 2:
' and storage types Understand
: Descnbe the OpenStack Networking- Conmection types and Lewel 2:
Co4 3 1 -
networking services Understand
CO 35 | Discuss archestration, HA and failover in OpenStack AL %
: o : Understand
Mapping of Course Outcomes with Program Outcomes
PO[PO[PO|PO[PO[PO[PO[PO|PO| PO [ PO | PO
1 2 3 4 5 i 7 8 9 10 11 12
col| 2 3 2 1
coz| 2 3 2 1
co3| 2 3 2 1
co4| 2 3 2 1
CO5| 2 3 2 1

3721 HishMedinm/Towr
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CODE COURSE NAME CATEGORY (L | T | P | CREDIT

20MCA2S1 INTERNET OF THINGS ELECTIVE (3|10 4

Preamble: This course mntends to provide msight mto new mnovations that will build novel
type of mteractons among things and bumans. and enables the realization of smart cihes.
nfrastructures, and services for enhanemg the quality of life and uhlizahon of resources. An
overview of IOT and its related concepts, different IOT architectures and their components,
emerging paradigms such as Fog computing. Platforms and solutions supporting development
and deployment of IOT applications, message passing mechamsms such as BEPC, REST, and
CoAP, data and knowledge management, data confidentiahty, data mtegnty. and operation
control 1ssues faced by 10T are included 1n the course.

Prerequisite: Basic concepts of Information Technology and Internet.

Course Outcomes: After completion of the course the student will be able to

CO No: Course Outcome (CO) Pyiges Categony
Level
CO1 |Describe the d features of the 10T paradi i
es maimn concepts and features o paradigm. Diderstand
co2 Discuss Fog computing. Tmy0O5 - pesC and programming Level 2:
© | frameworks for IOT Understand
Co3 Describe the data management techmques applied to the IOT Level 2
7 | environment Understand
; : : e : Lavel 2
CO 4 | Explan secunty, and pnvacy mn IOT environments Understand
= | Discuss key enablers and solutions to enable prachcal IoT Level 2
CO3
systems Understand
Mapping of course outcomes with program outcomes
PO|PO|(PO (PO | PO | PO | PO | PO | PO | PO | PO | PO
| 3 4 5 & 7 5 9 4 | 11 12
Col (3 2
col (3 |1 2
col (3 |1 2
Co4 (3 |1 2
cos (3 I 1 2

3/2/1: lhghMednm/T ow
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CATEGORY |L | T | P | CREDIT
I0MCAZ4] | DATA SCIENCE LAB

LAB g |1 |3

[+ ]

Preamble: This 1s an imtroductory practical course on Data Science and student will learn how
to use various scientific ibranes m python to mplement data nuning techmeques and machime
leaming algorithms.

Prerequisite; Fundamentals of programmung, python programmmg fundamentals, Machme
leaming, fundamentals of web programming,

Course Outcomes: After the completion of the course the student will be able to

S Bloom's
C0 No, Course Outcome (OO Category Level

col Use djﬁerem F‘_‘.'ﬂll}ﬂ pm:i:ages to perf&@ numierical ¥ el 3
calculaticns. statistical computations and data visualizabon Apply

CO? Use dlﬂ"emﬂ.t pac!-:ag»es aJ:_Ld ﬁm'ﬂrks to maplement O
regression and classification algonthms. Apply

O3 Use qjﬂ*ergnt panages and ﬁmrﬂ#E to @pkmt text Tl 3
“ | classificaion using SVM and clustening using k-means Apply
co1 Implement convolutional neural petwork algonthm using Tevel 3
Eeras framework. Apply

cos Bnpfmtprggramsfmwehdatanﬂniﬂgandmtum]langmge Ievel 3:
processing using NLTK Apply

Mapping of course outcomes with program ontcomes

PO (PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO
1 2 3 4 3 1] 7 8 9 10 | 11 12

col1| 3 | 3 |[B ™| 3 [ @ [ 3 2
co? | 3 ottt el 2l 2
co3| 3 (ISR Rl 5 et g 2
cod | 3 || 2l 3 Foakd g 2
cos| 3 | 39NN | 3 Eimedl o L

3/2/1: High'Medmm/T.ow
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20MCAZ43

MOBILE APPLICATION | CATEGORY L1

CREDIT

DEVELOPMENT LAB LAR 0|1

(-]

Preamble: This 15 a practical course on Mobile Application Development and student wall
learn how to program m Android Platform and develop applications using SQLite that mn on
Andnod Operating System.

Prerequisite: Basic knowledge on programmung and database concepts.
Course Outcomes: After the completion of the course the student will be able to

CO No. Course Outcome (CO) : Bleom:s
Category Level
Design and develop user mterfaces for mobile apps using basic Level 3-
CO1 |building blocks. Ul components and application structure N h'.
using Emulator 7w
Co 2 Write sumple programs and develop small appheations using Level 3:
© | the concepts of Ul desimn. layouts and preferences Apply
CO 3 Develop applications with mmltiple activities using intents, Level 3:
array adapter, exceptions and opfions mems. Apply
co4 |mplement activities with dialogs. spimer, fragments and Level 3:
navigation drawer by applying themes Apply
Lewvel 3:
CO3 | Develop mobile applications using SQLite. i
2 Apply
Mapping of course outcomes with program outcomes
PO1 (PO2 | PO3 |PO4 | POS (POG|POT |POR PO9| PO | PO | PO
10 11 12
Co 1 3 3 3 1 3 2 3 2
CO2 | 3 3 3 x5 3 3 3 2
CO3 3 3 3 2 3 2 3 2
CoO4 ] 3 3 3 2 3 2 3 2
CO5 | 3 3 3 2 3 3 3 2
3/2/1: HighMedim/Low
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CODE

COURSE NAME

CATEGORY

CREDIT

J0MCA245

MINIPROJECT

PROJECT

L ]

Preamble: This project woik amms to enable the students to apply the software engmeenng
prnciples on a real software project, to make the students familiar with the stages of a
deployment pipeline and to develop a software product using the latest software development

methodology.

Prerequisite: Enowledge 1n software engmeenng pnnciples and programmuing skills.
Course Qutcomes: After the completion of the course the student will be able to

. Bloom's
No. : :
CO No Course Outcome (CO) Catesory Levil
CO1 | Identify areal-life project which is useful fo society / industry Hepas
entify a real-life project which 15 use society / industn, Understand
: : A : : Level 3:
CO 2 | Imteract with people to 1dentify the project requirements Apply
O3 Apply suitable development methodology for the development Level 3.
"~ | of the product / project Apply
: . Level 4:
i f
CO 4 | Analyse and design a soffware product / project Analyse
CO 35 | Test the modules at various stages of project development i
i = Evaluate
_ ; ; : Level §:
CO6 | Build and integrate different software modules A
o ; Level 3:
CO7 | Document and deploy the product / project Apply
Mapping of course outcomes with program outcomes
PO(PO0 (PO (PO | PO | PO (PO (PO (PO (PO | PO | PO
1 2 3 4 5 & 7 § 9 MWolbwll | 12
Col| 2 3 3 3 1 2 3 3 3 3 3 3
COY| 2 3 2 3 2 3 2 1 3 2 3
CO3| 3 3 3 3 3 1 3 3 1 2
co4| 3 3 3 3 3 3 3 1 1 2
CO5| 3 3 3 3 3 2 3 1
Co6 | 3 3 3 3 3 2 3 2 2 3 3
Co7 |1 1 3 3 3 2 3 3 2 1 2

3/2/1: HighMednm/Tow




SEMESTER- 4

CODE

COURSE NAME

CATEGOREY

P | CEEDIT

J0MICAIH

SEMINAR

SEAINAR

Preamble: This comse mfends to enable the sindents to gan knowledze m any of the
technically relevant cument topics on Computer Science or Information Technology, and to
acouire confidence m presentng the topic and prepanme a report.

Prereqguesite: Nil

Courze Outeomes: After the completion of the course the student wall be able to

CO No, Courze Outcome (CO) Kl o
Category Level
CO1 | Annotate the ideas presented in technical ennt L
ideas pres m cal papers Understand
Co 1 Comprehend 2 comcept by  refermps different  techmeal Level 2-
© | documents Understand
Cr 2 | Prepare technical dociments L,ETEI %
Apply
. . Level 3;
Cr 4 | Present a topic before an audience
Apply
= ; g Level 2-
CO & | Interzet with the sudience Understand
Mapping of course sutcomes with program outcomes
FO| PO | PO (PO | PO ( PO | PO (PO | PO | PO | PO | PO
1 2 3 4 ] 6 7 B 9 10 11 12
cCol| 2 3 g 3 2 3 3 2 2
col|:2 3 1 3 2 3 3 2 2
coi| 2 1 2 3 2 3 3 2 2
CO4 | 2 | 3 3 3 2
COs| 2 X 3 3 3 2
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CODE

COURSE NAME

CATEGOEY |L

F | CREDIT

IOAICATS

COMPREHENSIVE VIVA

VIVA -

Preamble: Comprehensive Viva mfends to aszess the knowledge gained by a student mn the
core cowrses of this prograpmme and to make the student aware of hizs'her knowledze level and
where he'she stands afier complenng thes programme. Thiz course will help the student
preparng for comprehensive exammatnons and immprove the confidence m answenng questons
m objectve mode

Prerequisite: Thoroush knowledze in all the courses he'she learmed dunng this programme.

Course Outcomes: After the complehion of the course the student will ba able to

CO Mo, Courze Outeome (C0) HHsom’s
Catezory Leval
Arnicnlate the concepts 1o the core courses learmed through this Level 2:
Col R
PIOETZINNTE, Understand
€02 | Attend technics] interviews with confidenc e
2 |4 eal mnteriiews Wi B Understand
(03 | Inferpret questions and answer them with clarity e
‘ e " * Understand
Make use of the concepts learned through this programme in Level 3:
Co 4
fuhmre. Apply
Mapping of course sutcomes with program outcomes
FO|PO | PO (PO (PO (PO | PO | PO | PO | PO | PD | PD
1 i 3 4 5 6 7 B 8 10 11 12
Col| 3 3 & d 2 3
col| 3 3 l 2 3 2 3 3
Co3| I 2 £ 2 3
cCo4( 3 2 3 2 2 3 3 2
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CODE

COURSE NAME

CATEGORY

P | CEEDIT

I0AICAI4G

AMATNFROJECT

FREOJECT

7| 12

Preamble: Thiz progect work aums to enable the smdents to apply the software engmeennz
prmoiples on 2 real software project, to make the smdents famnhar with the stages of a
deplovment prpeline and to develop a software product using the latest sofferare development

methodology,

Prerequisite: Enowledge m software engineenng principles and programmng skills.
Course Outcomes: After the complation of the course the student will be able to

CO Na, Course Cutcome (CO) Mo s
Category Level
CO 1 | Identfy a real-life progect which 1= nzeful to society /industy Tavel &
7 = % 2 Understand
: = 3 : Lewel 3:
CO 2 | Interact with people to identify the project requrements A ppl.
Apply
CO3 Apply spfzble development methodology for the development Level 3:
“ | of the product | project Apply
CO 4 | Analyse and design 3 software product / project Hiepel ¢
Analysa
2 - = Level 5;
CO 5 | Test the modules st vanows stages of project development e
Level 6:
CO6 | Buld and mtegrate different sofftware modules Cracile
- . Level 3:
CO 7 | Document and deploy the product / project Appiy

Mapping of course suteomes with program outcomes

PO | PO | PO | PO | PO | PO | PO | PO PO | PO | PO | PO
1 2 3 4 & & 7 3 8 14 11 12
col | 2 3 3 3 1 2 3 3 3 3 3 3
Col| 2 3 2 3 2 3 2 1 3 2 3
Co3| 3 3 3 3 3 ' 3 |5 1 2
co4) 3 3 3 3 3 3 |3 I 1 2
COs| 3 3 3 3 3 2 3 1
COa | 3 3 3 3 5| 3 3 2 3 3
CoO7| 1 ] 3 3 3 z 3 3 2 1 2
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Mapping

Low/Medium/
High

Justification

CO1-PO1

M

Students will be able to use Programming knowledge by
Analyzing a computational problem and develop an
algorithm/flowchart.

CO1-PO2

With analyzing a computational problem and develop an
algorithm/flowchart, the students are able to analyze complex
programming problems.

CO1-PO3

By analyzing a computational problem and develop an
algorithm/flowchart, the students are able to design solutions for
complex programming problems.

CO1-PO4

Through analyzing a computational problem and develop an
algorithm/flowchart, the students are able to conduct
investigations of complex problems.

CO1-PO5

Students will be able to apply knowledge to assess social issues and
responsibilities relevant to the professional programming practice
through analyzing a computational problem and developing
solutions for that.

CO2-PO1

With the knowledge of different Arithmetic, Logical, Relational or
Bitwise operators, the students will be able to use Programming
knowledge.

CO2-PO2

With developing programs using branching and looping
statements, which uses Arithmetic, Logical, Relational or Bitwise
operators, the students are able to analyze complex programming
problems.

CO2-PO3

With the knowledge of branching and looping statements and
operators and by developing programs using them, the students
are able to design solutions for complex programming problems.

CO2-PO4

The students are able to conduct investigations of complex
problems with the knowledge of programming using branching
and looping statements and operators.

CO2-PO5

With the knowledge of programming using branching and looping
statements and operators, students will be able to select and apply
appropriate techniques and IT tools like prediction and modelling
to complex problems.

CO2-PO6

The students are able to communicate effectively on complex
programming activities with the programming community with
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