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Course Outcomes
MCA lst Sem

MCA.

101

Discrete
Structures

CO1: Choose appropriate discrete structures and combinatorics for
basic probtems.

CO2: lnterpret and iltustrate the basics of Group Theory

CO3: Examine and infer mathematical logic and Boolean Atgebra a

CO4: Evatuate apptications of number theory
CO5: lmptement and create modets for computer science probtems by

understanding the concepts of Graph Theory

MCA-

103

Computer
Networks

CO1: Exptain the functions of each layer in the OS! reference model
and TCP/IP protoco[ suite white ittustrating the process of data
encoding and muttiptexing
CO2: Utitize the fundamentats of data communication and networking to
identify the topotogies and conneqlUg devices of networks.
CO3:ldentify and discuss the underlying concepts of lPv4 & lPv6 protocots,

atong with their characteristics and functionality
co4: Discover the appropriate rtAAC tayer/ data link tayer protocots for
the given network.
CO5: Evatuate and imptement routing atgorithms and mul ticasting

CO6: Adapt transport and apptication layer protocots atong ' with
concepts of mobitity and security in networks

MCA-

105

Operating
Systems
with Linux

CO1: Exptain the structure and functions of Operating Systems along with
their components, types and working
COZ: Make use of appropriate Linux commands for Memory

Management, Fite Management and Directory Management.

CO3: Anatyze the performance of different Scheduting atgorithms atong

with the poticies for Concurrencytnd Deadtock management

CO4: Etaborate the System Catts foi Process management and Fite

Management.

MCA-

107

Database
Management
Systems

CO1 : Exptain the various
architecture and Database Sec

database components, modets, DBMS

CO2: Appty rel,ationat database theory to construct atgebra expression,

tupte and domain retation e{pIg!!ton for SQL queries.

CO3: Construct advanced SQL queries on data and appty Procedural

abitities through PL/



CO5: Appraise the concepts of transaction, concurrency control and
recove in databases.
CO1 : lttustrate the Object-Ori
and JVM internaI architecture.

ented paradigm, Java language constructs

CO2: Appty the concepts of
co[lection framework.

exception handting, multithreading, and

Anoc 3 a t eh us oe evenf ht na d nyze a dn FJ bc tased oo k t cn trea no o
UG ab csed om tU n so tU o snp <J

Do4C es n d ta ba ase C e tn esg rrye a cat o sn su n J BCD RMIpp o

aroo oti sn etn work aI mm n cp no ce tso p

MCA

109

CO5: Etaborate the functional programming concepts introduced in Java g
and nd.
CO1: lnterpret suitabte Network Simulator
C02: Appty network configuration
scenarios-

skitts to design specific network

CO3: Make use of vari
buitd networks.

ous connecting dev'ices and LAN connectivity to

Simutate the working and anatyze the performance of various
rotocolscommunication

co4:

CO5: Evatuate routing in the networks and compare different routi
atgorithms.

ng

Computer
Networks
Lab.

o6c o fk n eat sm ot esd nn two rks f r rea f scenae flo os a nby pp yl o
het oc nce ots f a the a red rcha t tec reU

CO1 : Buitd the Linux o eratin system and confi ure it.
dkoc 2 D cescov Lr nux o mm na 5d ot wor r n

0C 3 ar se ht e P OCr sse nMa a m ne tpAp a o trl mh s cPro ses nMag a me ne to o

n et f Pto eC C mo Um n aC t no na d PC U hSc Ued no

no ht sma

MCA.

1s3

Operating
Systems
with Linux
Lab. reate programs using systems catts for memory management and

Fite Management in C programming, also simutate Deadtock avoidance

CO4:, C

algorithm usin C

CO1: Transtate an information model into a retational database schema
and to implement the schema usin g RDBMS

CO2: Appty advanced SQL features like views, indexes, synonyms, etc. for
database mana ement

yze PL/SQL structures like functions, procedures, cursors and
triggers for database apptications.
CO3: Anal

ase administration concepts tike GRANII REVOKE etc.
through SQL commands.
CO4: Examine datab

MCA-

165

Database
Management
Systems
Lab.

co5:
studi

in teams to design solutions for real world probtems/case
efficient database schema.

Work
es by creatin

CO1: Appty Object-Oriented and Java language constructs for creating
Java programs.

MCA.
167

Object
Oriented
Programmin
g and JAVA

Lab.

CO2: Make use of exception handting, muttithreading, and cotlection
framework for constructing effective sotutions.

Object
Oriented
Programmin
g and JAVA enabted

and retevant

MCA.

161

with Linux Environment.

system catts,



CO3: Inspect the use of event handling and JFC based tootkit for
GU | -based com utin sotutions.

se enabted ctient-server applications using JDBC, RMl,
l/O o rations, network ram min and relevant conce s

CO4: Design databa

rate the functional programming concepts introduced in Java g

nd.
CO5: Etabo

COl: Appty acquired knowledge within the chosen technotogy for so ution
of specific probtem.
C02: Analyze the technical e chosen project through a
systematic and comprehensive a

aspects of th
pproach.

aspec proUDed tcoc 3 ua s b soe Ution of thr e ac tsp o tf eh ect)
CO4: Work as an individual or in teams to deveto the technicat project.

Minor
Project - |

ective reports and documentation for att project retated
activities and sotutions.
CO5: Create eff

Course Outcomes (COs) of MCA

MCA 2ndSem
CO1 : Recatl different t e of data structures.
CO2: Explain the fundamentals of an Abstract Data Type (ADT).

CO3: Appty [inear and nontinear data structures to sotve real time
robtems.

CO4: Appraise and determine the correct data structure for any given
rea[-world robIem.

MCA

102

Data and Fite
Structures

CO5: Create lnnovative sotutions for real wortd robtems.
CO1: lttustrate stem modelin and architecture usin UML
CO2: A suitab[e iterativet

CO3: Anat uirements with use cases.ere
CO4: A raise anaI 'is and desi artifacts.
CO5: Create domain modets for anatysis phase

MCA
-104

Object
Oriented
Software
Engineering

Co6 Des gn b tsj t t Ih t tw'i th pa te d tec layetI o ec os U I nso rn as n rca raU rs
CO I: Demonstrate knowledge of basic programming constructs in python.
CO2: lltustrate string handting methods and user defined functions in
python

CO3: Appty data
dictionaries.

structure primitives tike tists, tup[es, sets and

opect h df d bl ed p o dns e an n na ect on ne t ro ra mm n

CO5: Evatuate and visualize the data usin propriate hon libraries.a

MCA
- 106

Python
Programming

CO6: Develop python Iications with database connectivit operations.
CO1: A [y EER conc s and normatization f or s ific cases.

query processing, query optimization and advancedCO2: Make use of
roblem scenarios.ecificrocessing for s

MCA
Advanced
Database
Management

s

ject-oriented paradigm in database design atong with
OODBMS and ORDBMS

CO3: Analyze ob

and

MCA-

169 techni

process model

c04: techniques.

108

transaction



CO4: Evaluate various concurrency control mechanisms and regovery
ues for Distributed Databasestechni

CO6: Design and create appropriate NoSQL Databases for specific
lications

CO1 : Relate to
architectures.

Data warehouse principles, components and

CO2: Demonstrate the
apptications

necessity of data pre-processing for mining

CO3: Appty suitable data mining techniques to sotve specific real world
roblems

MCA
-110

CO4: Compare and evaluate different data warehousing models

COl : Relate to Android OS architecture and apptication components
appropriate activities and intents in Android app

deveto ment
CO2: Make use of

CO3: Modet GUI application design in Android using action controts,
f ragments and views.
CO4: Analyze Android data stora e mechanism and APls
co5: raise iOS technolo stack for mobite a deveto ent

MCA
-112

Mobite .

Applications
Design and
Deve[opment

constructs
CO1 : Retate the basics of Javascri t JS and ReactJS.
CO2: Appty the concepts of props and State Management in React JS

CO3: Examine Redux and Router with React JS

CO4: raise Node JS environment and modular develo ment.

MCA
-114

Futl Stack
Deve[opment

CO5: Deveto fu[[ stack a lications usin Mon DB

CO1 : Retate the fundamentats of lnternet, Protocols, WWW, Webservers
, commands of CSS and Java Scriwith HTML ta t

CO2: Buitd Dynamic Web Apptications applying the concept of HTML, CSS

CO3: Examine the working of Basic ASP. NET Web Forms (Server Controts,
Vatidation Controts, User controts, ADO.NEL Caching, state
mahagement), AJAX and jQuery.
CO4: Appraise ASP.Net Web Forms and ASP.NET MVC

MCA
-116

Web
Technotogies

CO5: Create an
ASP.NET MVC

lnteractive Web Apptication using ASP.NET Forms,

CO1 : Retate to the basics of Finite State Machines
Explain grammar and estabtish equivalence between grammar,

s and pushdown automata
co?:
Ian

CO3: Sotve the com utationa[ model for a iven langua e
CO4: Analyze Finite Automata for different regular expressions and
Ian UA es.

CO5: Estimate the optimal com uting time of the iven robtem.

MCA

118

Theory of
Computations

yze and evatuate the decidabitity of the various computationalCO6: Anat
roblems using pr rammrn skitts

CO5: Appraise advanced database modets and their applications

Data
Warehousing
and Data
Mining

CO6: Design iOS apptications using Swift language

and.JavaScript



CO I : Recatl various features of microprocessor, memory and t/O devices.

CO2: lttustrate 8086 microprocessor architecture and define its bus
o nats.anization inctudi control si

CO3: Appty the concepts of memory and t/O interfacing to 8086
rocessor.

CO4: Explain and outtine the features of advance microprocessors.

MCA
-122

Microprocessor
s

CO5: Understand 8086 processor addressing modes, outline ctassification
of different instructions and functions of each instruction and write
programs in assembty language using 8086 instructions.
CO1 : Recatl Embedded system, architecture and the design process of an
Embedded Systems.

CO2: Exptain working of different memory devices and memory
management techni u es.

CO3: ldentify lnterru t and interfacing of firmwa re with t/O and memory
CO4: Discover basics of operating system and its types atong with
different task synchronization techni ques

MCA

124

Embedded
Systems

CO1 : Recatt varied risks related to information securitv.
CO2: ldentify threats, vutnerabilities and countermeasures to prevent
attacks on information.
CO3: Appty risk and [T security guidetines on software security, database
security, and network security and computer security audit on various
t es of industries.
CO4: lnspect appropriate security requirements for proper control and
securit from worms, Tro ans, viruses etc.

MCA
-126

lnformation
Security

co5 : Create user identification and authentication methods.
CO1: lnte ret Di itaI Marketin retiminaries
CO2: Buitd effective Digita[ Marketing strategies for different products

CO3: Make appropriate use of varied Digitat Marketing ptatforms tike
Email, Facebook, Twitter, YouTube, Pinterest r given scenario, etc as
CO4: Appty and ana[yze the concept of Search Engine Optimization
(SEO), SEM and Mobite Marketin g to given scenarios.
CO5: Analyze specific trends using Goo [e Anatytics.

MCA

128

Digitat
Marketing

ective Display Ads and Search Engine Advertising.CO6: Create eff

COl : Exptain the usage of lnformati
importance.

on systems in Business and their

CO2: ldentify the
lnfrastructure

techniques of strategic design for Emerging [T

Co dre
v.

oc J n cstru tht u ree n of mr ati Son temsys a

MCA
-130

Management
tnformation
System

CO4: Appraise the Busi ness Apptications of lnformation Systems

MCA Management
ffe fo

effe
oC 1 caRe ht e s n f nca ec fo dg renc se na d e ks s fpeop

b ce om n tc e 5re n s b ae dn te h ac m na a ers-132 Principtes and

CO5: Appraise RTOS, memory interfaces, and communication interface.

and services.

in an ethical

individual



and deveto the abiti to work in teams
CO3: Understand interpersonal processes and appty strategies to enhance
one's effect'iveness.
CO4: Discover effective communication channets and teadership

anizationaI cutture.structures that can hel reinforce desired o

Organizationat
Behaviour

CO5: Devetop leadership and creative problem sotving among students.
CO1 : Recatl the purpose and principtes of accountin e.
CO2: Exptain the mechanics of accounting equation to understand the
inter-tinkages among various financiaI statements.

Buitd
rtance.

journal, leger and triat balance and understand theirco3:
tm

CO4: Anatyze financial statements and generate the reports for purpose
of decision making.
CO5: Create invento accounts and financ'iaI statements.

MCA
-134

Finance and
Accounting

[y knowledge in that areat eo rations to a
CO'l : l[[ustrate basic data structures- arrays and tinked lists.
CO2: Buitd stacks and ueues usln arra

Discover sparse matrix, potynomial arithmetic, searching and
Iications.

co3:
sortin techni ues and their a

CO4: Appraise binary search tree to perform efficient search operations.

CO5: Examine and im Iement raph atgorithms.

MCA
-162

Data and 'File

Structures Lab.

CO6: Deve lication makin extensive use of bina files.ana

CO2:Buitd desi n mode[ diagrams for desi hasen

CO3: Ana[ and construct modets and dia rams 'in anal sls hase
co4: raise an advanced CASE toot
CO5: Design and de Io a project suitabl

MCA
-164

Object
Oriented
Software
Engineering
Lab. CO5: Work in teams to design practical sotutions for real tife case studies

using UML.

CO1 : Demonstrate program creation in Python through usage of
appropriate constructs and OOPs concepts.
CO2: Appty the concepts of data structures and string functions in python
program.

CO3: Appty the conc ts of fite handting and exception handti
CO4: Evatuate and visuatize the data usin appropriate python tibraries.

MCA
-166

Python
Programming
Lab

CO5: Devetop GUI based
Python.

database connectivity i'napptications with

We TML tiuBoc 1 d bs t Ues s n H c SS Ja ascn to m vesp

P.oc 2 usec re AS N WeET ab ca t on usl np Servweb re oc tng 5roI
CO3: Appraise iQue P.bto u d AS N ET AJAX a cat onp

MCA
-168

Web
Technologies
Lab Wo P, Foco4 rk mtean ts co trea e tn re cta e A5 N ET ba es d Web rm M5 c

based a ac t no as onp ht e na d<t Quj ry

CO2: Exptain the power of groups in inftuencing organizational efficacy,

CO5: Etaborate the financial system, functions of various participants and

and [inked lists.

CO1:Appty object-oriented software engineering concepts to a project

pri
Construct

i

AJAX.



MCA
-170 Minor project- ll

COI: Appty acquired knowtedge within the chosen technotogy for sotution
of specific real world probtem.
CO2: Anatyze the technical aspects of the chosen project through a
systematic comprehensive approach.
CO3: Deduct ptausible sotution for the technical aspects of the project.

CO4:Work as an individual or in teams to devetop the technical project.
CO5: Create effective reports and documentation, for att project related
activities and sotution

Course Outcomes (COs) of MCA

MCA 3rdSem

CO1: Demonstrate P and NP com texit ctasses of the robtem.
CO2: Appty the concepts of asymptotic notations to analfze the

lexities of various algorithms.com
CO3:Analyze and
atgorithms

evatuate the searching, sorting and tree-based

CO4: Design efficient
probtems.

solutions using various algorithms for given

Design and
Analysis of
Algorithms

CO5: Devetop innovative sotutions for real-world problems using

different radi ms.

MCA
-201

COI: Define the meaning of intelligence and recatl various modets for
knowtedge representation and reasonin within an Al probtem domain.

CO2: Summarize varied learnin aI orithms and model selection.

reciation for what is involved in learning from data.buitd an a
CO4: Anatyze and appty a variety of learning atgorithms to data.

atgorithms and assess their performance. Fotlow
ractices.standards ethicaI

CO5: Appraise A[

CO6: Devetop a strong foundation for a wide variety of state of the art
Machine Learning atgorithms.

MCA
-203

ArtificiaI
Inte[[igence
and Machine
Learning

COI: Exptain fundamental concepts and terminotogies of statistics and

data anal rcs

sha and their im Iication.
CO3: Appty probabitity and probabitity distribution primitives.

CO4: Examine hypothesis testing and use inferential statistics- f , F,7
and Chi Square Test.

MCA
-205

CO5: Assess anatysis of variance for specific cases
CO1 : Modet Java EE architectural components, Servtet creation and
session management for web a lications
CO2: lnspect the fundamentals of Java Server Pages (JSp) and Struts for
web-based a Iications.

Enterprise
Computing
with JAVA rnate Framework of JEE and appty constructs ofCO3: Appraise Hibe

lnct Retationa[ Mapob e

CO3: Appty the concept of learning trends and patterns from data to

CO2: Experiment with various measures of central tendency, dispersion,
Statistics
and Data
Anatytics

MCA
-207



CO4: Elaborate principles of Dependency lnjection and its apptication in
JEE.

CO5: Desi n apptications based on 5 rin Boot
CO1 : Retate to the existing NLP systems and determine the advantages
and disadvanta es of these s tems.
CO2: Demonstrate the skitts of sotving specific NLP tasks, as wetl as
running experiments on textual data.
CO3: Appty Natura[ Language processing (NLP) knowtedge to some of its
apptication.

MCA
-209

Natural
Language
Processing

CO4: Assess and appty the avaitable tools of NLP on various case studies.
CO1 : Demonstrate
primitives.

graphics drawings with respect, to graphics

CO2: Exptain the mathematical concepts of different graphics
algorithms.
CO3: Appty 2D & 3D transformation concepts to represent images with
different dimensions and shapes.

CO4: Anatyze and evaluate the concepts of projections and shading
methods to obtain reatistic images.
CO5: Devetop scenes with d'ifferent ctipping methods and transform it to
graphics dis Iay device.

MCA
-211

Computer
Graphics

CO6: Devetop interactive appl ications using different computer graphics
atgorithms and animation effects.
CO1 ; Exptain the undertying technotogy and architecture of a Mreless
sensor network
CO2: Anatyze the different variants of Operating systems in wireless
sensor networks
CO3: Examine the various types of protocots in lvlAC layer, network layer
and transport layer
co4 E t t d t t dt rI p b pp pnoa UA ree a wo or me us Is n a ro a e nse rso evl esc

MCA
-213

Wiretess
Sensor
Networks

CO5: Design different apptications for network management
CO1 : tttustrate project scheduling within time and budget

h d sof j gepd ne t f02c te ac ss ues re tea to wat rev ro mect na a em tn
CO3:Appty the modet-based software architectures.

d d ssedC04:AnaI how a roJ t ac n m no tore nco rot e a ess
CO5: Evaluate risk associated with
policies to reduce risk.

project devetopment, and design

MCA
-215

Software
Project
Management

project to reduce rework andCO6: Develop an efficient
Iabour-intensiveness.

lain m icro-architecturat design ofco1 : rocessors.
the ame n n fo Pa ar eI Process n cat no 5 nao d

s50cla ta de ah rdw rea tec nh o es
etween the different parattet

r performance retat.ive to various

CO3:Distingush b
com are thei arameters

architectures andMCA
-217

Advanced
Computer
Architecture XE Ia n na d eva au tp e ht e rfe orm na ec fo dp ff ree nt LP

e n n des a rop 5 a hc ofryo arpp en es t of no st cru t son

be and

co2: tdentify its appt

co4:
methods,



CO5:Evatuate the Performance o and non-piPetining andf pipetining

non- tining environment in a rocessors

CO6:Assess cache and memory re multi- processors, and

aralleI

lated issues in

ro rammi n

COI:Exptain
Distributed S

tife appIications, architecture and model of

tems
the real

CO2:AnalYze fundam
concepts [ike sYnchro

Operating Systems and its
on, deadtocks and shared

entats of Distributed
nization, mutuaI exctusi

memory
puting, and aPPtY adequate

teraction with connected' objects
Fog and Edge ComCO3:Determine C loud,

patterns for user -in

CO4: Anat bata eS sDaem tnd m ean nCSde p

Distributed
Systems

MCA
-219

CO1 :Exptain the basic P the ctassicat and modern

c

rimitives underlYing

togra hic techni ues.
tanrovena ddneefdra powhterason tD2. emoC

crypto raphic levet.

CO3: tdentifY common attac to graphicat techniques to preventks and cryp

Apptied
CryptograPh

v

MCA
-221

COI:tdentifY the imPortance Computing Paradigm, CIoudof Ctoud

5ecuri rimitives & Load Confi urations.

CO2: Modet and aPPtY the concePts o ization and SecuritY in the

environment.ctoud comPutin

f; Virtuat

dntU and C mOUCthtn sre geC poftoc nceehteaAn3 poC yz
ta sntu n TdU omuso c oof aricse e5asen Umxae

& Appraise Ctoud ComPuting based VMS and weigh the
ro rietaadvanta es & disadvanta es of various

C04:Design

Ctoud
Computing

MCA
-223

CO1 :Define the concepts of e- d e commerce and the retatedbusiness an

infoimation technotogY
tine threats, securities
raphic apptications for

C02:tdentifY SecuritY asPects o

protocots and understands and
f e-business-on
appty cryptog

the e-businesses and data privacy.securing
CO3: Examine various e- Gts, revenue models, electronic

tems and etectronic fund transfers.
business mo

payment sys

CO4:Create effective strategies for e-

white adapting to the emer4gln trends in e-business.

e-Business
Systems

MCA
-725

COI:Exptain the fundamentals of web inte ltigence and big data

issues and appty
ific cases.

text and lmagepre-processing

techniques to s

CO2: Understand

CO3:Anatyse the key issues in big data management and 'its associa

[icationsa

ted

CO4; AdaptHadoop and retated big data technotogies such as Map

Reduce, Pig and Hive in the context of b data mana ment.

MCA
-227

Web
Inte[[igence
and Big Data

CO1 : Demonstrate the basic rimitives in Ftutter and Dart framework
CO2:Modet native ptatform code using Ftutter and DartFlutter andMCA

art

Distributed

security ProPerties

them

Data

the

and web-based tools

business, and mobite commerce



appticationand interactions inthe use of widgets

deveto ment
CO3:Examine

devetopment using the concepts of animation

and interactive wid
C04:Evatuate aPPtication

dart apptications using customized tayouts and

service interactions
LO5:Construct ftutter an d

CO1 : ExPtain Service Service OrientedOriented Architecture,

Apptication, Big Data, Cloud and Containers
merobVEnof rtIu onSo peddte obasrio encrvi eL SenXMo2c vpp

robtem.specific

lution for any givenGrvice Oriented soCO3: AnalYze the architecture of

eschroah fht tot no50 u appab sedcrvl esc serosMAsseso4C

Service
Oriented
Architecture

MCA
-231

of multimed'ia systemsasEx ap
audio, video and text media ln

different aP lications
fite formats ofC02:APPtY various

muttimedia aPPticationsters of variousCO3: AnatYze the QoS parame

throu h lnternet.
shodets on mresde a mcoU t mfo m pesef er tnet d fa ua tvpEo4c

CO5: Design

animations.
interactive applications Psingmuttimedia software

CO6: Deve[oP

muttimedia com

multimedia aPPtications using differentrea[-time
nents.

MuIti media
Technologies

snnI t oftenut ercr h ecttn eh aaExp
es for toTsnh otn et cf re efdthe esn rt taemD ooc 2

tication[oT askills to develorammlnhonCO3:A
CO4: Anal Pi5 eb fRaandud noU Ar,fte tc Uh ra hcte

CO5:Create Smatl toT Sensorsications usin

lnternet of
Things

MCA
-235

CO1 :Demonstrate the tec .mputing and their role in

roblem solvin

hniques of soft

CO2:ApptY various soft comput in order to sotve Probtemsing techniques

effectivelY and efficientlY
avaitaUte examPlesrks that can learn fromCO3: Construct neuraI netwo

and eneratize to form a propriate rutes for inference s tems.

rks primitives like fuzzY sets,
CO4: AnatYze FuzzY logic an

based on human exPerience.
d neura[ netwo

fuzzy logic and heuristics,

CO5: Assess the current researc d research methods in Softh problems an

Compu ting Techniques

Soft
Computing

MCA
-737

aimed at reatizing software quatity in varied software
ed modets and aPProachesCO1 : tdentifY software qua tity and the vari

deveto ment environments.

CO2: Discover software quatity aspects and participants by imProving

ases of software devetoPment.different
CO3: Anatyze fundamental concepts of CASE Toots and quatity metrics for

spec ific software cases.

Software

Quatity
Management

n the technicalco1 :

MCA
-233

co1 : of Thi

MCA
-239



CO4: Appraise varied S dards and costs and chattenges assoctated
QA stan

th Software QuatitY.
CO1 : Retate to the digita g primitives and the different

[ication areas.t
t image processin

s of ima es and their a

CO2: ExPtain the image and the fittering techniques

enhancement.for ima
formation Process,

-l:4pty appropriate image Process tl'rms in both the sPatialing atgori

and frequency domain
f noise and the techniques usefut to remove the
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