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Chapter 1: General Information

1.1. Vision and Mission of the Department of Computer Science
and Engineering

1.1.1 Vision

The vision of the Department of Computer Science and Englneering is to become & cenire of excellence

far eduention in Computer Science and Engineering, Information Technalogy and Computer A pplications

We visualize vurselyves 85 40 agency to merture young minds w be the future leaders in the field of higher
cducition. rescarch and development, and information technology industry. Our aim is to bring oul
creators and mmevators who will work towards the overall well-being of the society

1.1.2. Mission

l'o fmpurt stite-of-the-ar knowledge in Computer Science and Engmeering, [niormanon

| echnoliogy and Computer Applications.

T'o ensure our studenis gradunte with o sound theoretical basis and wide-ranging practical
EXpLrience,

To foster linkages between the Department and public snd private sectors, traversing rescarch
eslablshments as well a5 Information Technology mdastry
To promode ethical research of high qualit

T sdopt the hiest pedagogical methods in order to maximize knowledge transfer.

Toinculcate o culure of frec and open discussions in the Department

To engage #tudents in leaming, understanding, and applying novel ideas.

To infuse screntifie temper, professionolism, enthusizsm, and team spint

To imspire a 265t into students for lifebong leaming

To promote democratic values, an environment of equal opporiunily for everyone irespective of
pendir, religion, and casl

To witract and retuin the tnlented and dedicuted teaching and supporting stafl, and students.

1.2. MCA: Programme Educational Objectives (PEOs)

The Programme Educational Objectives of the MCA Frogramme are:

PEC]. Toprepare resporsible professiomnals o be suceesstully employed and exgel in Compuler Seiemoy

Application and Infarmation Technology sectors. and Academic Institutions. who will be able
to uppiy the principles of muthematics, compating science and project mansgeinent to develop
i depboy solutions for real world problems.

PEO2. To equip students for identifiring. formulting, analysing, evalunting and designing complés

computing applications by doing o systematlc and f-depth research in the related probiem
domains, osing modern ools and communicating effectvely among the various stakeholders
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PEDE. - I'o motivate stidents o go- for Tigher studics and research with @ positive attimde towards
IeFelomy lemrmnng

PECM. To groom the mdependent professionals/enirepreneurs wilth leadership ualities, team spirit and
deep ethical, exloersl and societn] concerns who can move up i their profiessional career or s1an
their ows veniares,

1.3. MCA Programme Ouicomes (POs)

PO, Compuiathonal knowledge: Apply the knowledge of matheratics, computer fundamentals and
computing specialisotion o concéprunlise computing modele  for given peoblems and
requirEmenis.

PO2 Problem snalysis: ldemtiPy, formulate and peview research lijersfure to solve complex
compiting  application problems reaching substantiated  conclusions wsing  fundamentnl
principles of muthematics and computing sciences,

P03 Designfdevelopment of solutions; Design solmtions for complex computing  opplisation
problems, and design syvstem componenis or processes timt meet the speciflied needs with
appropriste consideration for the public hezlth and safety, and the culural, secietal, and
environmentnl considerntions,

P Consdoct investigations of complex com puting problems: Use rescarch-based knoowledype and
research methods including design of experiments, analysis and interpretation of dais, and
syathesis of the information to provide valid conclusions

POS. Maodern tonl usage: Create, select, and apply appropriare techniques, resources, and modern

, computing tools to address complex computing application tasks, with an understanding of the
Timitatics.

PO, Professional ethiest Comprehend and commit o professional ethies including evher

| regulntions, responsibilities and norms of professional compating practice,

P¥Y,  Life-brng learning: Appreciste the need. wnd have ahility o engage in independent bearning For
continual development as a computing professional.

| PO, Project manpgement and fnenee: Deémonstrate knowledge and  wmderstonding  of the
computing and manegement principhes. and apply these 0 onc’s own work, 85 o member o
leader of & 1eam, to manage application projects in mellidisciplinary ey ironmeants.

POR. Communmicntion efficiency: Commticaie effectively with the comiputing community and with
society ot large. abous complex computing activities by developing the ability to comprehend
compating application scemarios, write effective reporty, design documentation, make effective
presentations, and give and recerve clear instruciions,

| PO, Sovietal and environmental coneern: Understand and z=eess socictal, environmental, heslh,

safety, legal, and culural issues within bocal and global comexts, and the consequential
responsibilities relevant 1o profiessionsl computing application practice.

PO Individual and team work: Function effectively as an individual, and & a member or leader
in diverse teams, and in muliidisciplinery settings,

P2 Innovation and Entreprenearships dentify o timely opportunity end use innovation 1o parsue
that opportunity 1o create vahe ond wealsth for the betterment of the individial and seciety at
larpge.
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Chapter 2: Bridge Courses
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Bridge Course(s) for MCA 2-Year Programme

{For studems having non-1T background only |

Course Mo, Course cLE T p Mox. Marks Exams
[
(Intermat) |
oo 1 Hours |
MCA-BC-01 MLCA Bridge Course - | : i |
! |
n 100 3 Hours
MCA-BC-02 MCA Bridge Course - 11 3 3 - -
[ 3N
Total
S— - S T oy
bode

I ik o

Hoth courses are qualifying in nature. However, no student will be awarded MCA degree without
gualifying them,

Dhuration — Three/Four weeks

e examination/evaluation for the bridge course 15 intermal,

Both bridge courses shall be completed by the swmdentis) as prescribed by the
Department/University. MCA degree shall not be awarded unbess the students successfully
complete the bridge course(s). Bridee course{s) examination will be conducied by the
Department/Liniversity, The student has to secure 409 marks in examination in order to pass the
bridge course(s). The respective University Teaching Department/Affiliated College(s) shall
armange for the contact sessions for completing the bridge course(s), The University’ AMiliated
Collega(s) shall not charge any additional fee for the conduct of bridge conrse(s). Howeyver, the
contact classes for bridpe course(s) shall coum towards teaching warkload,




MICA-BC-01
MCA Bridge Course |
-F Max. Marks- 100
i Credits =3
ExamsiT): 3 Hours

Nate: - Total 04 Questions ane to be set by the examiner. Fimst queestion will be compulsory consisting of 5 shon
{each 4 marks) questions covering entire syllabus uniformlv. In addition, ¥ more questions will be sei unit wise
comprising 2 questions from each unit of the pven syllahus A candidae is required to altempt five guestions in
all, selecting one question from each Lini - Inchuding the compulsory guestion

Course Objectives: The main objective of the course is 10 beidae the gap between courses stuhied by the students
b g mon=IT background. The students wking this bridge course shall be maught in fundamentyl concepts of

computers ol © programming language

A fher doving the bridee voore the students will be able 1o

Conrse ODuteomes

After successful completion of this bridge course, the studenis willl b able bo:

CON. Define the terminology regarding C langunge, Computer Networks and Operating Systems (LOTS:
Level I Remember |

CO. Deseribe C linauape constrocts and basics of operating system, data communications and networks
and operating sysems. (LOTS: Level 2: Understand)

¢03. Apply C language constructs to solve programming problems, {LOTS: Level 3: Apply)

04, Analyse C programmes for syntax und semuntic erors. (HOTS: | evel 4: Analyse)

Course Conlent

L=

Elements of C lenguage: C character set, identifiers & keywords, daln Types: deciaration & definition
Operstors: Arithmetic relational, logical, bitwise, unary, pssighment and conditional operators & their hierarchy
& associabrvity, Data input/outpul

L mii-11

Control staternents: Seguencing, Selection: if and switch siatement, ileration, repétition: for, while, and do-while
foop; break, contime, gobo SERICTIIEN

Functions in C language: Definition, prstotype, passing parameiers, peciErsion, [ata siraciune: arrays, SIructures
unbon, vring, data files.

Upie=111

Computer Softwane: introduction, relationship between hardware and sofiware, (ypes af software, planning the
computer program: purpose of program plarming, algorithm, fowchars, decision mhles, psewdo codes.
application software packages.

Chata L ommumications and Computer Networks: [nroduction, darn tramsmission modes, datg fransmission speed,
sransmission medie, dizital and snalog tranemission, the internet, miltimedia

Unii-0%

Operating System, types of Operating System; process, process stales, magat componenits of an OF « file system,
echeduler, and device drivers, Basic imsks of an O5-file managament, memory MFAEEMETT, PROCEss minagement.
Wandting input and output and controlling peripheral devices such as disk drives and pringers.
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Kemighan B W., Ritchie [} M_ Ul O Programming Lamgrage, Secomnd Edituon, PHI, 2001,

Crottfried Byron, Fengramusing With © (Schaum s Chufimess, Fourth Edition, Mclirw Hill Educatson,
2otk

Kanetkar Y. P Exploring ( Secand Edition, BPH Publications, 20604,

Kanetkar ¥, P, Lov ws o Nineteenth Edition, BPR Publications, 2xs

Venugopal K. R, Prosad 5.1, Programming With €. First Edition, McGraw Hill Edueation, 2[4,
Sinha P, Sinka P, K., Computer Findameials Eighth Edition, BPR Publications, 2021
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MCA-BC-02
MCA Bridge Course 11
L-T-F Max. Marks- [0
d=l-0 Credits - 3
Exomsil}: 3 Hours

e Y —

Note: - Total 09 Questions are 1o be sel by the examiner. First question will be compulsery consisting of 5 short
teech 4 marks) questions eovaring entire syllabus uniformly. In addition, 8 more questions will be set unit wise
comprizing 2 questions from each unit of the given syllsbus. A candidaic is resquired to attempt five questions in
all selecting ane question from each Unii - including the compulsory questinn,

Cotrse Objectives: The main objective of the corse Is to Beudge the gap between courses siudied b the stiders
having non-1T background The students king this bridee course shall be tught wopies in - programmming
tanguage, digital electronics and Computer orgneization.

Conrse Onfeemes:
After suceessful completion of this bridge course, the students will be ubile to:

L0 State ibc hesic coneepts of dipsal cleéctionics, compuler otgenisabion nd object orientnte| PTOETANET it
FLIXTS: Levell: Rimembes)

i Mscuas the fundamentats of digital eleclramice. computer orpamisasion pd abiect oretitvd progrmming
(LOTR: Leval2: Undordid |

CO3. Sabve prohlems regnrding diganl elecrromes, conputer arpnislsstion and obsject oentéd peograsmming. (LOTS:
Leveld: Apsiyi

LEH. Design object oriented prograsmming programs for smple problems. (HOTS: Levels: Create)

Umit-1

Ohject oriented concept: Data abstraction, encapsulation, classes nnd ohjects modularity, hierarchy, typing,
concurrency, ebjwct-oriented methodalogy: advantnges and disadvanmges of 0O methodologies. aggrepation,
generalization and inheritance, abstract class, mets data, obfect disgram.

Unir-11

L= Programming: Datn types, expression and control Adlements, armays, siring and siting related library
functions, structures vs classes, statie dain and membar function, constant parameters and destruction, dvnamiic
ahjgcts, constructors and destructors, eperator overloading, funetion overlosding, shstract class

Limit-101

Drigital Fundamentals: Information Feproscaing: - mimber systens, cades, binary arithmesic operathons, nurher
SyEleme - non positignal number system, positional number system, numbier system conversion, fractional number
CONVETS I, computer codes - BOD eande, EBCTHE code, ASCT code, Boslean alpebra, Roolean Fuetions, rruth
table. simplification of Beolean functions, digital logic pates.

Uni-1v

Computer Orgenisation: Combinational logic - adders, subtractors, encoder, decoder, mubtiplexer, demauliuplexer
ansd comparators; procesor organisation - machine instructions, nstruction cyveles. instruction formais and
uddrossing modes,
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Chapter 3: Scheme of Examination (MCA)
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Chapter 3: Scheme of Examination (MCA)



7.1. General course structure and credit distribution in various components of
the curriculum

1.1.1 Definition of a Credit

|__ Twpe af Tﬂrhlqu_'i;.nrniug Activity Poas, of eredits _|
| Hour Lecture { L) per week L eredn i

| 1 Hour Futoeial (T) per week | credit

| 2 Hours Practical |;L.1hb per weeek | credit

3.1.2, Credits fur Different Curriculum Components of MOA Programime

I Distributhon of Credity -

S| Category R | Total Credit
M _
[ Professional Baste Conrses {Theory) 30 ‘

Database Management System, Web Designing

Java Programming, Software Engineering

{Ia1a Structires and Algorithims, Computer System Architecture |

| [screre Mathematies and  Optimization, Advanced Operahng |

Systems, Theory of Computation, Meobile Application De velopiment |

1 | Professional Basle Courses (Lab.) R

Datahase Mannpement System Lab.,

' Web Designing Lab |

lava Programming Lith,

| Daia Structisres and Algorithm Lab. |

Android Programmmg Lab.

I_" Professional Core Networking, Chond  Computing  and lﬂl’ [

| € ourses ( Theery) |

Cotmputer Networks and Internst Frotoools I |

Cvber Security

ToT and Clowd Computing |

[ 4 Professional Core Networking, Clond Computing and loT

Courses {Lah.) |
10T and Cloud Computing Lab )

i Professional Core Data Analyties amid Desigring ||'I|.E||I'P.i!ﬂ't 12

Systema {Theory)

Python Programming Arnificial Intelligence

Mnchine Learning, Data Analytics |

f Professional Data Analviics and Designing Intelligent Systems | & |

[Lab.}

Python Programaming Lab.

Artificial lnteltigence Lab.
Machine Learnming Lab,
[am Analytics Lab

| Professionnl Elective | f

Professional Elective 1

i Industrinl internship wnd Projects J+6~8
Total Credits B35

rod




2.2 Semester-wise Scheme of Examination for Master of Computer
Applications (MCA)-Two-Year Programme under CBCS Scheme
{w.e.f. Academic Session 2023-2024)

MO A SEMESTER-I

Eﬁ:ﬂl ‘ Course Titke C redin Int Exf. Tatal
[MCA-11 | Database Mansgemont System 3 30 il 1o6 i
TMCA-1Z | Weh Designing 3 30 70 o |
TMCAD Jave Programming 3 30 70 oo
‘ MCA-14 Suftware Engineering 3 i T Lo
TMCA-LS Computer Nerworks mnd Intemet Protocoks 3 3 0 100
MCA- 18 Dambase Management System Lab, 2 50 £ T
[ MCA«17 Web Designing Lab 2 50 50 o
| MCA-18 Juva Programiming Lab, 2 20 W L0 m
. - .

" Total | 11 TREL 00
i = . I
MCA SEMESTER-11
Course Mo, | Course Title Credit | ot Ext Total |
MCA-Z1 | Dt Smuctures and Algorithms ] a0 70 100
T MOA-Z2 | Python Programiming 3 n 70 100
TMOA-2S | Anihcial [ntelligence 3 3 70 1000
[ MCA-24 [ Computer System Architecture 3 30 7o T
MCA-25 | Dhiscrete Mathematics and Dptimization [ % 70 -
T MCADE | Data Structures and Algerithms Lab 2 | S T T
MCA2T | Python Programming Lab 1 | 50 50 10
MCA-28 | Arificial Intelligence Lab, EEL il 100
Total 04 T

| Students will go fior

Imternship evaluation will be done in third semester.

four 1o six weeks Industrial training at the end of second semester.

Thi Inclustrial




MO A SEMESTER-111
Course No, | Conrse Title Credit | Int. | Ext. | Totl
MCA-31 | Machine Learning 3 3w | T | 1o |
MOA-32 Advanced Operating Systems i o i | [t
MCA-33 | Data Analitics 3 n 0 100
MCA-34 | Cyber Security 3 n 0 106
MCA-35 | Theory of Computation 3 an T0 |
MCA-36 | Machine Learning Lab 2 0] 50 1K
MCA-37 Data Analytics Lab. 2 AN 50 1%
MCA-38 | Indusirial Training 2 100 = L 00}
Total 21 a5 450 RO
MCA SEMESTER-TV
Course Mo, | Course Title Credit InL ExL Total
MCA-41 | 10T and Cloud Computing 1 30 70 10
B A-42 Bobile Application Development 3 o i 1011
MCA-43 | Elective — | 3 30 ™| 1w
MCA44 | Elective - 11 3 30 70 100
MCA-45 | 1oT and Cloud Computing Lab. 2 50 s |0}
MOS8 | Amdroid Programming Lab 2 &0 50 [ ()
MCAaY : Project Work (] Al o | 0
Total 2 a7 430 00

MO A4S Elective — 1 List of Courses

MCA-43(i)  Big Data Analytics

MCA=43{ii) Soltware Project Management

MCA-3{1) Digital Tmage Processing

MC A-43(iv) High Speed Netwarks

MCA<43v) Any MOOC Course with the permission of Chairperson from the list approved by
department, .

MICA-44 Eleetive ~111 List of Caurses

MUA-44{)  Soft Computing

MCA-44(ii) Compiler Diesign

MCA-44(i0i} Data Mining Technigues

MOA 440V Campiter Graphics

MCA-(IV] Any MOOC Course with the permission of chairperson from the a5t approved by
department,

A )
o 1 % W VJI‘J
ot ol T3 -
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B aaT WISAY M




Total Programme Credits
MCOCA 2-Year under CBCS
w.el, Acodemic Sesaion 2023-3024

Semester Max. Marks Credits
| &00 23
e [ w00 a1
1T = A0 i 21
| v Too 22
l'mg,ummr"i’“-ntal 310y L]

Ml -

I, Twy Bridge courses (qualifving m nature) of duration 34 weeks will be offéered 1o students of nan-I1

background during the first vear. No student will be awarded MCA degree without qualifyving the bridge
COUrSEs,

[ R¥]

Evaluation of [ndustrial Treining is done by two members imernal committiee constituted by the Chalrperson
of the Department

Budents can opl for MODCS through SWAYAMNPTEL a8 efective courses as per the university
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Chapter 4: Detailed syllabi (MCA)
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MCA-11 Database Management System

Greneral Course Information

olrie Code. MCA-1] Course Assessment Methods (internal: 30; external: 70)

Course Credits 3 Two minor examinations each of 30 marks. Class Performance

Twpe: Professicnal Core measired through percentage of leciures snended {..1 preapks)

Contact Hours: 3 hoars/week Assignment and quiz (6 marks), and end semester examination of
T mearks.

'.'jl"]'dn': t";t'.!r:!' {L' ”1'.'- S'pl..lﬂhl.lﬂ 5 d]l‘ﬁ:d (THIEH] fuur unies. |-'|:|rl the end SEMmEesdsr

Exam Durntion 1 hours examination, nine questions are to be set by the examiner.

Utestion monber one is compilsory and contains seven - short
ANSWeT questions covering entire syltabus. Rest eight questions are
s2l by priving two questions from each wnit of the syllnbus, A
candidate is required 10 attempt any four questions selecting
leasl one from each of the four units. All questions carry equil
marks.

Prerequisite: Knowledae of basic compiting

Ahoui the € ourse:

Thas comrse covers fundnmenial principles and prectical mspects of managing data in an orgenized mannc
Sudents lesm about database system architecture, duts modeling, normalization, SOL, and congarmency control
fechriques. The course will empowers them o design and administer efficient database systems

Course Ouicomes: By the end of the course studints will be alle in;

L, Deflne fundamentil dléments of Database Mansgement System. (LOTS: Level 1) Remember)

LU Diseuss principles of relational Database design and modelling. (LOTS: Level 2 Undersund)

CU3. Apply DEMS concepts and tools 1o salve real world problems. (LOTS: Level 3: Apply)

L4, Contrast various DEMS solutions for any given problem. {HOTS: Level 4: Amnatyse)

COS5. Design datsbase systiems using ER modelling and normalization for any given problem, (HOTS
Level b: Create)

Course Content

Limt-1

Liverview: Ohverview of File Systems and Datshase Systems, Chamcteristics of the Dita Base Approach,
Datanass users, Advantages and Disacvantages of s DEMS. Responsibility of Dafabase Administrator

Data Base Swstems Concepts and Architecture: DBMS architocture and variowss views of Dam, Dota
Independence, Dutabase langunges, Data Models: Relmional Database Model, Hierarchical Data Model,
Metwark Data Model, Schemas and [nsiances,

E-B Model: Entity Tvpes, Anribumes & Keys. Rolationships. Roles and Strugtural Constraints, E-R [Magrms,
Reduction of an E-R Diagram wo Tables. Relational Model and Query Language: Overview of Relational
Uatabase, Key Integrity Constraints, Relational Algebri, Relstional Caleulus. SOL fundamentals, Basic
Operators, Missing information and NULL values, Advanced SOL fentures

Uinae-111

Relatienal Database Design: Overview of normalization, Database Anomalies, Candidate and Super Key,
Funchionnl Dependencies, Integrity Constraints, Decomposition, Normal fims: First, Secopd, Third Marmal,
Bovee Codd. Normal Form, Multi-valued Functional Dependencies ond Fourth Mormal Form, Join
Dependencies and Filth Mormal Form, Denormalization,

AL w}.::f]
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Unie-I'y

Concurrency Control Techniques: Overview of database Transoctions, Transsetion states, ACTD propesties of i
Transaction, Transaction Recovery, Concurrency Control, Locking Technigues, Time-stamp orderimg. Multi-
version Techniques, Deadluck, Recovery Technigues in centralized DBMS.

DDEMS Desipn: Replication and Fragmentation Technigues.

Teut and Heference Bools:
I Elmasri. R and Navathe. . B Fundamantafs of Datebars Sywrema, Addison Wesley, Seventh Edition.
2015,

Silberschate, A., Koch, H, F., and Sudarshan, S, Saiohare System Concopes, MoGeow Hill, 2079,
Pannerselvam B., Davabuave Managemen Syatemy, PHI Learnig, Second Editien 207

Dresad, B C., dm Sntrodction o Database Svstem, Gulgotia Publscation, 2010

Laan, A_, and Leon, M., Daiabase Managemcnd Syatvors, Vikos Publishing, First Edition, 2045

Mats-Taledo, ., Cushman, P, Sshoo, D Datebare Managesent Syatims, Schaums’ Cutline series,
TMH, 200T,
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MCA-1Z Web Designing

General Course Information

Course Code MCA-12 | Course Assessment Methaods {internalz 30; external: T

Course Credis: 3 Two minor examimations each of 20 marks. L inss Perlormance

[vpe Professionil Core measured through percentage of leciures gnended (4 miarks)

Contact Hours: 3 hoursweek Assignment and quiz (6 marks), and end semesier examimat jon nf
T marks.

Misde: Lectures (L

; The sylinbos s divided into Tour units For the end semester
Exam Duration: 3 hourn

examination, nine questions are W be sel by the gxEminer
Question number one. is compulsory and contams seven shor
HNSWET QUESTIONS Covering ontire syilabus. Rest enght questions are
set by giving twe questions from each unit ol the swllabus A
candidgte = required to attermpt any loile qucsaimons selecting m
lensd ppe from each of the four units. All guestions carry eqmual
mmiarks

Prevequisite: Basic computir skills

Alsoui the Course!

This course covers lnformation Srchitecture, dyommie ITTML. chieni-spdé and server-side prOZramminig, wnd
advanced topics (ke Javn Server Pages, Active Server Pages, and XML. Students will e the pronciples amd
techniques for creating effective and interactive websiics, including design, navigaiion, and promrmining
elemenls

Course Outeomes: By the end of the course students will he able to:

C0l. Dutline Web Desigh ing temminologies and processes. (LOTS: Level It Remembier

OO0 Discuss Web Designing methodologics and 1eols (LAYTS: Level 20 Understand)

01 Apply web designing technlques und tools for designing websites, [LOTS: Level ¥ Al
(04 Conpare the vrios lechnigees fisr web designing. (HOTS; Level 4 Analyse)

05 Evaluate the various web designing siratcgies. (HOTS; Level 5: Evaluate)

CO6. Design Web Pages using stuie-of-the-urt technicques sud tools, (HOTS: Level 6: Create)

Course Conlent

Tinit - 1

Information - Architecture  The Role of Infermaticn  Architect, Collsborstion and Commmisieation,
Orpanizing  information, Organizational challenges, Organizing Web Sites and Inirancts, Creating Cobesive
Organtzation Systems, Designing Mavigation Systems, Types of navigation Systerns, Infegrated Navigation
Elements. Remote Mavigation Elements, Designing Elegant Navigation Systcms. Designing the Search
Irnerface, Indexing the Right Suff Grouping  Content. Concepiunl Diesign;  High-Level  Architectine
Blueprints. Architectural Page Mockugs, Design Sketches

Uimig - 1 .
Dhynamie  HTMI.  ond Wb Designing HTML Basic Concepls, Good Weh Degion,  Process  of Web
Publishing, Phuses of Web S development, Structure of HTML docurmsnts, HTML Elements - Coso
atiribuies, absolute and relative links, ordered and unordered lims, Linking Basics, Linking in HTML, Immges
and Anchors. Anchor Attributes, lmage Maps, Semantic Linking Met Information, Image Prelininaries, ,
Images as Buttons, Introduction to Layout: Backgrounds, Colors and Text, Fonts, Layout with Tahles,
sdvanced Lavout : Frames and layers; HTML and other medin types, FORMS,  Forms Control, New und
emerging Form Eloments.
Separnting style from structure with style sheets: Infermil style specifications withim HTML. External linkesd
style specification using C85, and sitc design considerations, Pesitioning with Style sheels,

W ._rl'!ﬂﬂ
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Uniz - 111

Client side programming, [niroduction o the JavaSeript syntax, the JavaScript object model, Event handiing,
Cratput in JavaScript. Forms hondlmg, miscelloneons topics such e cookbes, hidden fialds, and images;
Applicetions

Server side programming: Introduection to Server Side Technologles CGIE o ASP / JSP, Programming
languapes for server Side Scripting, Configuring the server 1o support CGIL applications: Input’ oufpo
opervtions on the WWW, Fonms processing, {using PERL/VBSCRIPT 1avaSCRIPT)

Uit = IV

Juva Server Pages and Active Server Pages: Basics, Integriting Seript, ISP ASF Objects and Componens,
configuring and troubléshosting . Reguest and responsz objects, Retrisving the comtents of a-an HTML form,
Retrieving o Cuery String, Cookies, Crentmg and Reading Cookbes. Using application Obpects and Events
Overyview of advamee featurcs of XML, XML Relationship between HTML, SGML, and XML, The future of
A

lest and Reference Bivoks:

. Thomas A Powell, HTML-The Complets Rference, Tata Mcliraw Hill, Fifth Edimon, 2017

2. Scow Guelich, Shishir Gundavaram, Gunther Birznick, CGT Programming wirlt Perd 20e. O Reiliy, 2008

1 Doug Tidwell, James Snell, Povel Kulchenko, Programming Web Servicer with S04, O Reilly, Furst
Fdition, December 2001

4, Pardi, XML fnAohion, Web Technelogy, PHI 1994,

£ Yong, XYWL Srep by Siep , PHI, Second Editon, 2002,

6, Aaron Weiss, Hebecea Taply, Kim Daniels, Stuven Mulder, Jeff Kaneshki, Weh dwthoring Devk
Reference, Techmedin Publications, 1997
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MCA-13 Java Programming

General Course Informuation

Course Code: MCA-13  Course Assessment Methods (internal: 30; exiernaf; T0)
Course Credirg 3 Two minor examinztions each of 20 mirks, Cliss Performance
Type: Professional Core megsured through perventage of lectures amended (4 marks)
Conmtoct Hours: 3 hours week Assiomment mmad gquiz (% marks), and end semester examinition of
Mode: Lectoses {L ) T marks

Exam Duralion: 1 hours I'he syllabus is divided into four units. For the end semester

gximination, mine questins are W be set by the sxaminer
Question number ong 15 compulsory and contains seven shord
answer questions covering entire syllabiss, Rest gight questions are
sel by giving two questions from each unit of the syliabus. A
candidnte s required 1o smempt any Tour questions selecting ac

least one. from each of the four unit. All questions carry equal
muarks

Pre-requisites: Basic knowledge of Objeet Oriented programming
Abhout the Course:

Java 15 & generul-purpose, concurrent, class-based. object-oriented computer programming languaie that i
specically designed to have as few Implementation dependencies as possible. The aim of this course is to
provide the students basic knowledge sbout object-orented development and in-depth knowledee about syntax
and programming techniques in Java. The course &= very comprehensive and covers all the lmporant Javs

cimeepts, e, lova basics, Ohject-Chriented Programming, Mulfithreading, File handling, Exception handling
and mare.

Course Outeomes: By the end of the course students will be able to;

COl. List object eriented characteristics peculiar io JAVA programming {LOTS: Level |- Remember)

L Deseribe object-oriented principles and paradigms implemented by Java programiming language,
(LTS Level 2 Undercisnd |

CO3. Apply object-oriented principles for solving problems using JAVA. (LOTS: Level 3 Apply)

COM. Identify classes, interfaces methods, hierarchy in the classes for o given programming problem in
ITANV A (HOTS: Level 4 Analyse)

€035, Design Graphical User [nterface applications and Web based applications in Java by imparting applet,
AWT and SWING packages. (HOTS: Level &: Create)

Conrse Content
Limit=1

Overview, Control and Looping Structure: Objective Oriented  Technology, Introdsction 1o Java
Programming, Difference between C++ and Jove, Abstraction, Encapsulntion, Polymorphism, Inheritance, D
Types and Operators, lava Run-Time Environment, Rurming Java Application. lave Programming Editors.

Conrol Satements- if, if-cise, (Felse-if ladder, switch-case statement. Looping Statements — for. while, do
whle

Umit-11
Inheritance, Folymorphism nnd Mualtithreading: Visibility controls, class and methods m Java, constructorns,
Final kevword, Arrey- Single and Muoltudimensional, String, Vector, Inheritance and its tvpes, Absiract Class,

interfaces and their implementation, Interfece Inheritance. Polymorphism - Overloading and Owverriding.
Multiple imberitance in Java. Packages. Creating user-defined pockages, Multithreading concept in Java,

s




Umit=111

Exceptions aned File Handling: Exceptions in Jave, try, caich and finally block, Handling user-gefined ermors.
Study of various Exception Classes, Input and Output Streams: Streams Concepd. Byte Stream Classes -
FilelnputStream, FileOutputSiream, Character  Streams  Classes —  FlleReader, FileWriter, String
TaokenizerClass, Handling Primitive Data Types.

Unit-1y

GUI ProgrammingzAWT and SWING Companents — Creating a Frame, usimg Labels, TextFiled, Buttons,
ComboBoyx, CheckBox, Radio Rution, 10ptionPane, Events and Tts Types in Java, Motse Everits, Key Events.
Other Events with Frome and Controks, Listeners, Creating Menus and Submenus.

Text and Reference Books:

| E. Rulssurssawsmy, Programming with Javae A Primer, MoGrow Hill Education Py Limined, Filth Ldition
July 2014

Herbert Schildt, The Compeie Kafersee Javie. Tato MeGraw HI Education Indin, Seventh Editen, 2017
Mughitl K. A, Rasmussen B W A Progromemer s Guiide to Jova Cortification, Addiscd — Weeley, Second
Edition, 2008

4. Panl Deitel and Harvey Dedtal, Jova — How o Prugraw, Pearson Education. Eleventh Edition. 2017
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MO A-14 Software Engincering

General Course Information

Course Code: MO A-14 Course Assesyment Methods (infernal: 205 externsiz TH)
Course Cradits: 3 Twa minor exominations ¢ach of 20 marks, Class Performance
measured through percentage of lectures atended (4 marks)

Mvpe: Professzonn] Code : ;
e Adsigniment and guiz {6 marks), and end senester examination of

Contact Howrs: 3 boors'weik

T marks
Muode l‘“’-"-!”“':m The svHabus (s divided inte four wnits. For the end sémesres
Exam Duration: 3 hours @xaminalinn, fine guestions are W ohe set by (e examimer

Oueestion number one 15 compulsory and comtains seven shon
answer guestions covering entire syilabus, Rest eight questions pe
sot by piving two questions from each unit of the syllabus. A
candidate is required to nttempt ony four questions salecting at
et o from ench of the oo anits. All guestions cammy equal
inarks.

Freroguisite: Basic Progmmming Sk &l Inasblive asseasment,

A laut the Cawrse:

iz course of Software Enginecring will help tive leamers to understand the svstemntie approach of nil sofiware
development phoses, |e, fom imitial stage to final sage of seftware syitems. Learners will goin dnowlodee
abnit the various processes used in software industry for the development of software product. The leamers
will delve imto testmg methods and wools for coeasing good eest cases W improvee she overall guality of sotivware

Coorse Daeieomes: By the end of (he course stidents will be able oz

CO), Define the terminology and concepis relaved to sofiware engincering and the stages of Sofiware
Development Life Cyvele. (LOTS: Level 11 Remember)

CoR, Demonstrate the seléection of Saftware Process Models as per the requirements and o mssess the
varions processes of requirement analysis for software engincenng problemss, (LOTS: Level 2
Llncberstand)

L3, Apply the software requirement amlvsis and design prscess o model the syvsem g pey thi
reguirements (LOTS: Level 3: Applv]

COd,  Investigate software development processes ind testing technigues for sofivare enginezring problems
(HOTS: Leveld: Evaluate)

CO5. Jodge software quatity based on seftware quality merrics. (HOTS: Level 5 Evaluate)

Crourse Contend
Linir-1

Introduetion to Software Enginecring: Evolution of Software Enginecring. Software Crisis, Types of
Software Prodwcts, Software Development Life Cyvele Phases Validntion and  Verification, Sottware
Characteristics, Software Engineering Pardigms. Classical Waerfall Model, lerative Waterfall Maodel,
Prototvping Model, Evolutionary Model, Spiml Model, Selection of Life Cycle Maxdel

Software Project Management: Software Project Managemert Plan (5SPMPE Metrics for Praject Size
estimntion= Linegs of Code, Function Mo Metric, Soflwane Cost estimation - COCOMO, Project Scheduling,
Persommel Planning , Organteation and Team Structures, Software Configuration Mamgerent (SCMYL Seftware
Riskz, Software Risk Management,

Lmid-11

Software Hequirements: Functional and mon-Tuncticnal Reéguirements, Liser and mlerface reduuranents,
Softwiare Requiremant Specification |58 51, Requirement Engineering Process,




MO A-15 Computer Networks and Internet Protocols

Gemeral Cowrse Information

Course Cade: MCA-15 Course Assessment Methods (internal: 30; external: 70)

Course Credits: 3 Two minor examinations each of 20 marks, Class Performance
Type: Professional Core mensured through percentage of lectures wrended (4 marks)
Contact Hours: 3 -hours week Assignment and quiz (f marks), and end semester exumination of

70 ks,

The syllobus divided |nio four wnits. For the end semester
examingtion, nine quéestions are to be set by the examiner
Chestion humber one {5 compulsory and contains seven shor
answer uestions covering entire syllabus. Rest eight questsons are
sl by giving two questions from each unit of the syllabus. A
candidate s required to ottempt any four questions selecting it
least ope from each of the four units. ALl questions carry equal
marks

Mosde |escbures | L)

Expm Deration 3 hoors

Prerequisite! Basic knowledge of Digitil and Analog Communscation.

Abiul the Course

Thiz course aims to provide students with an overview of the concepts and fundamentals of daty communication
and computer networks. The leamer is given an opportunity to grasp various slgorithms for Touting of data,
forwarding data and switching the data from hop to hop. Layered Architecture adds value to the subject contents,

Course Outcomes: By the end of the course students will be able to:
{01 Recall varfeus models, topologies and devices of Computer Netwarks. (LU 5 Level 11 Remember}

Ll lin.pl_u.m the funcrions & various layers in Metwork Beference Maoedel, (LOTS Level 20 Understand)
Cor3. Apply different network concepts in varkous network communication protocols. (LOTS: Level 3
Applv)

CO4,  Analyse performance of various profoculs in different scenarios. (HOTS: Level 4 Analyse)
C05. Compare and Contrast veriogs networking solutions for given networking peoblems. (LOTS Level
5 Ewvaluate)

Course Content
Unit=I

Diata communication: Components. Network: Uses, Topologies, Network Services, 051 and TCIIP Reference
Models; Network categories: LAN, MAN, WAN, Guided Transmission Media, Wireless Trunsmission hMedi,
Switching Technigues: Circuit Switching, Packet Switching, Message Switching, Mistworking Devices: Hubs,
Repeaters, Bridees. Moderms, Switches, Routers, and Gateways.

Lm0l

Diata Link Laver-design issues, Framing & Error Handling: Framing Protocels, Eror detection and correction
mechanisms. Flow Contral Prosocols: Stop-and-wait, Slidmg Window protosols; Go-back-N and Selective
Repeat.

Medium Access sub layer; Channel allocation methods, Multiple Access Communication: Random Access.
ALOHA, Slotted-ALDHA, CSMA, CSMA-CD, LAN Standirds: Ethernet, Fast Ethernet & Gigabit Ethernet

L mig=011
Netwark Layer-Design issizes, store and forward packet switching connection less and connection orieniid
metworks, Routing algarithms: eptimality principle, shortest path, Nloading, Distance Vector Reuting. Count 1o

Infinity Problem, Link State Routing, Higrarchical Routing, Congestion contral algarishms, admigsion |
Intemetworking: 1PV4 mmd 1PVE, [P Addressing (Clissful Addressing, Private IP Addresses, Classhess

Addressing. Sub-netting),
x Hgﬂ
i —
s %@‘J'DE




Limig-1%

Transport Layer: Transpart lmyer Services: Addressing, Multiplexing, Flow control, Buffering Irnarnet

Transport Protocols! UDP& TCP, TCP Segmesiation g TCP Connection mAnagement,
Application ayetr: Introduction 1o NS, HTTP. SMTP, Electronic Mail, WO

Text and Reference Books:
1. Andrew S Tanenbatim, CompHrer Natwarks, Pearson publicanons, Fifth Edition, 20114

3 Forowean, Bara Commurricmion and naworking, Tom MeGraw-HilL Fifih Editien, TOAL.

3. Willinm Stalling, Data M Coamprrer Commurication, LPE Peisson Education, Eighth editson, 2013,
4 Todd |Lammle, CONA Study Guide, Sixth Edition, 2013,

& RFCy and Interner Drofts reaiiahle from Iaterset Engingering Tamk Farot

\
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MO A-16 Database Management System Lab.

General Course Information

Course Coxle: MOA-16 Course Assessment Methods:

Course Credis: 2 Total Marks: 100 (internal: 503 external: 5

Type: Professional C"'"_"’ L}: it Ihe intermal-and external assessment {5 based an the level of
Course Cantact ]_l“"m“"‘ - participation in laboratory sessions, timely submission of |
Mode: Lab practice and ssignmentd experiments/assignments, the quality of solutions designed

for the assignments, the performance in YVIVA-VOCE, the
quality of Isboratory file and ethical praciices followed.

There will be & continugus process for labormtary course
eviluation. Two internal examinations (each of 50 marks} for
the laboratory courses {Minor Laboratory Evaluntions; MLE
[ and MLE 11} will be conducted in the week belore ar ufter
thie internal examinations for the theory courscs, The overall
internal marks will be caloatated as the average of the twn
minor laboratory course evaluations, The course eoordinator
will condisct these minor evalsations in the slots assignad 10
them as per their timetable. The Chairpersion of the
Department will only notify the week for the internnl
Inboratory course evalumtions. The marks for MLE | amid
MLE 11 must be submitted within & week of the conduct of
{hese |aboratory course evaluations.

The external examination will be conducted by extemnal
exarniner appointed by the Controtier of Exaimination along
with the internal examiner. preferably the laboratory course
coordinator, appointed by the Chairperson of the Department.
The final practical examination of duration thres ours will|
be condicted only in groups of 20-25 students.

For jmplementing the spirit of continuous evaluation, the
course conrdinators will maintain the experiment-wise record
of the performance of students for the laberatory courses 3s '
part of their lzb course file.

The course coordinator/nternal  Examiners Exietmal

Examiners will maintain and submit the bifurcation of marks |
obtained by the stdents in miemal as well as exiernal |
evaluations in the preseribed proformas 1o the respective '
departments in addition 1o submitting and uploading of
owerall marks on the university porsal as per the e U iremant
of the result branch, The laboratory course coordinator will
also conduct laboratory course exit survey and, compute and
submil he attainment levels of the cousse autwomes of the
| laborstory course based on direcl and indirect evaluation
| components and submit it to the Chairpersan office along
with the internal assessmient marks. |

Pre-requisites: Exposure to a programming languge, M5 Agcas,
About the Course:

This lah. course on DBMS invelves a rigorous IFnning on Oracle programming. It provides a strong fior tral
Faundation in database concepts, technologies and practices 1o the students w0 groom them as well-informed

|_:_1_|..||LI.|'|-| L. ﬂq
ErIEETr ik ':ﬂ'-l-" b -H\, %H)'gb:].-—r“
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s agplivation developers. The objective of the leb, course is to develop proficiency in the exec ution of
wommnds of the database design and query using Oracle

Course Dutcomes: By the end of ihe course students will be nble to;

£, Implement database problems asing Oracle DML/DDL commands, {1 T8 Lewel 3: Apply)

C02. Enforce integrity constraints on 2 databese using a state-of-the-art RDBMS., (LOTS. Lovel 3 Appiv

C? Anabyse the design of o refational databese. {HOTS: Level d: Analyse]

Uil Design o oreletionsl doimhose or a grives schiema. (HOTS: Level 6 Crzite)

s reate lab assignnend record thal includes problem detinitivng, solutions, redulis and conclusions
(HOTS: Level &; Create)

o6, Demonstrate cthical practices, self-learmimg and team spirit.

1. ist off cxperimenis sssignmenis:

e are | software and login with vilid userid and password. Explore it GUT and practice same basis

cunmimansly of B
Iheree gasigriments related to creation of database with wbles buvine diflerent felds and dati vypses

1 Twoassignments on the creation of table with different types of cunstraints,

4 Two assignmenis on msert. delete and modify records from the tables.

5 Two assignments on modifying the table using the aber command.

6. Two assignments on exploring select statement using variows clises like where, order by, group

huvirg and aggregate functions,
T T assipnments on the use of set operations 1o query th: nbles
i | s jan IIITIEREE O Creaking juums il viewes o e tahles
B el ass el ol -=',..-l1|:n|.1im_1 th'th.filﬁh

Note:
The actunl experimentsassignments will be-designed by the course cosadinaror. €3 ASs1ERILedL showld b

deslgmed to be done in groups of two or three students. The assignments mast meet the oajective of L
course and the levels of the given codrse outcomes. The s of sssignments snd schedule of submission v
be srepared by the course coordimator ot the beginning of the semester

=k
@i '
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MO A-17 Web Designing Lab,

Gremeral Coorse Information

Coarse Code: MCA<IT

Coadrse Credis: 2

Iy Prodessional Core Lakb,
Course Contact Hours: 4 hours waek
Muode: Lab prsctice and assigmments

| Course Assessmunt Methods:
| Total Maiks: 100 (internal: 50; external:S0)

The internal pnd external a3sessment is based on the level of
participation in laboralory sesskons, timely submission of
expenments/essignments, the quality of solwiens designed
for the wssignments; the performance in YIVA-YOCE. the
quality of laboratory file and ethical practices followed,

There will be a continuous process for laboratory course
evaluation, Two infemal examimstions (each of 50 marks) o
the [nboratory courses (Minor Laboratory Evaluations: MILE
[ and MLE 11} will be conducted in the week before or after |
The internal exominntions for the theory courses. The overall
intemnal murks will be ealoulsted ag the avernge of the two
mines laborators course evaluations. The course coordinator
will conduoet these minor evaluations in the slots assipned o
them as per their timetable. The Chairperson of the
Department will only notify the week for the internal
laborstory course evaluations. The marks for MLE | and
MLE 11 must b2 sibmitted within o week of the conduct of
the=e [nboratory course evaluations,

The external examination will be conducted by extermal
examiner appomited by the Controller of Examination slong
with the internal examiner, prefersbly the labormtory course
cadrdinator, appainted by the Chairperson of the Depariment.
The final practical examination of duration three howrs will
be conducted only In groups of 20-25 students |

For implementing the spirit of continuous evaluation, the |
course coordinators will mainfain the experiment-wise recond
of the performance of students fior the laboratory courses as a
part of their lah cowrse file,

The course coordinaionImemsl  Exsminers/Exiernal
Exoriners will muintain and suboit the bifurcotion of marks
oblaingd by the studends in intermal 2 well = exiernal
evaluations in the prescribed proformas o the respective |
departments in addition 1o submitting and uploading of
overall mirks on the university porial as per the reguirement
of the result branch, The laboratory course coordinaior will
alin conduct labomtory course exit survey snd, compute and
submit the inainment levels of the course oucomes of the
laboratory ¢ourse based oo direct and indirect evaluation
components and submit it to the Chairperson office .1I|.||||_:_|

| with the internal assessment marks.

Pre-requisites: Basic programming skills and knowledge of surfing interner

Abvint the Course:

Thiz zh. course on web development involves leaming web-based programming languages. It incorporates the
develuprent of web pages by smucturing information provided for the website design. The objective of the lab




course is 10 equip the studems to design web pages using modern web develapment wils

Course Outcomess By the end of the coarse students will be able ta:

COL. Implement object models for website design using modem woals like HTML, XMLand JAVA scripting

ate (LOTS: Level 3 Apply)

032 Analyse the design of websites, (HOTS: Level 4: Analyse)

C03. Test the design of websites. (HOTS: Leowvel 5: Evalunate)

COM. Dresign efficient and clegant websites that consider socio-culivra| values. (HOTS: Level & Create)
C0O8° Create o writlen report for website designed. (HOTS: Levet 6: Creme)

06, Use cthical practices and sogio-culursl values while designing websites (LOTS: Level 3: Apply)

List of ex periments/ nssignments

S

L]
1]
12
13

4.
|5

Mote:

Create a simple webpage asing HTML,

Diestgning of registration form with table and use of hyperlink

Dhesign a page with frames to include Images and Videos.

Add 2 cascading stvie sheet for designing the web page.

Uise user defined function 1o get array of values and sort them m ascending order on webpage
Design a dynamic web page with validation of form field uing Java Script.

Design a cafalogse in ASFE,

Event Handling Yelidation of registration form,

Open 2 Window from the curment window on Mouse Over evenl,

Create @ simple application to demonstrate Servies Request and Response object.
Demonstrfe Array Objects and [ate Object's predefined methods

Display calendar for the month and year selecied from combo box

Create 3 welcome Cookse (Hit for a page) and display different image and text gontent each nme whan
the wser hit the page.

Dremoietrate Request and Response object using HTML Form.

Datobase Connection to display all the values in the table.

Ihe actunl experiments/assiznments will be designed by the course coordinator. One pezignment should be
designed to be dong in groups of two or three students. The asigrmedis must meet the shjective of the course
and the levels of the given course outcomes. The list of assignmetits and schedule of suhimissien will be
prepared by the course coordinator at the beginning of the semester.
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General Course Information

MCA-18 Java Programming Lab.

T Course Code: MCA-18

Course Creditg: 2

Type: Professional Care Lab.

Coaurse Contact Hours: 4 hours/week
Mae: Lab practice and assignments

i

| experiments/assignments, the gquality of solutions desigmed

'I-:.'uurﬁ,e Assessment Methods:
Total Marks: 100 (internal: S0 external: 5}

The internal and external assessment s hased on the level of
participation in laboratory sessions, timely submission of

for the assignments. the performance in VIV A-VOCE. the
quality of laboratory file and ethical practices followed,

There will be a continucus process for laborafory course
evaluation. Two internal examinations (each of 50 marks) for
the laborutory courses (hinor [ ahoratory Eviluations: MLE
[ and MLE 11} will be conducted in the week before of after
fhe internal examinations for the theory courses. The owverall
internal marks will he caleulated as the sverage of the two
mifnr lshoratory course evpluntions Thie course conrdi nnior
will conduct these minor evaluations. in the slots-assigned to
themm as per their timetable. The Chairpersan of the
Department will only notify the week for the internal
laboratory course evalutions. The marks for MLE | and
MLE 11 must be submitied within week of the conduct of
these laboratory course gvaluations.

The external examination will be conducted by extermal
examiner appointad by the Controller of Examination along |
with the internal exarniner, prefirably the lnboratory caurse
coordinator, appolited by the Chairperson of the Department.
The final practical exsmination of duration three houes will |
he conducted only in proups of 2025 students,

For implementing the spirt af continuous evaluation, the
eourse coordinators will maintain the experimeni-wise record i
of the performance of students fior the laboratory ouTkes & & I
part of their lab course file.

The course coordinator/Intermal Examirers/External
Examinces will maintain and submit the bifurcation of marks
obtained by the students in internal Bs well as cxtemnal
evaluations In the preseribed proformas 1w the respective
deparments in addition o submitting and uploading of
overall marks on the university portal as per the requirement
of the result branch, The laboratory course coordinator will
also conduct laborasory course exit survey and. compuie and
submit the attainment levels:of the colrse OUICOTIES of the
labotatory course based on direct and indirest evaluation
components and submii it 1o the Chairperson office along
with the internal assessment marks,

Pre-requisites: Knowledge of Objeat-Oriented Concepts and programiming




Al

the Conrse;

This Fave course will provide 8 strong undesstanding of basic Java programming ebemems and data absiraction
using problem representation and the object-oriented framowork. The obiective ofthe |ab. course s W inculcate
proficiency 1o desion and develop market-based software applicaticns.

Course Onteomes: By the end of the conrse students will be able to;

LiH

oz
Cexa
L

ooa,

CCHa,

lmplement Java programs using object oriented concepts for problem solving. (LOTS: Level 3
Apply)

Detect syniax and Iogical errors in java programs (HOTS: Level 4: Analyse)

Apphy exceptivn handling for making robust JAV A code. (HOTS: Level 3: Apply)

Design jova applications using File 110 and GUI. (HOTS: Level &: Create)

Create lob record of the solutions of assignments that includes problem definitions, solutions and
conclusions. (HOTS: Level 6 Creare)

Demonstrabe cthical practices, self-learming and t2am spirit. (LOTS: Level 30 Apply)

List of experimentsnssignmenis:

=1 2 L e Led Bed

I-E'l.'l:

1€l

1
12

I3

|4a

Mol

Lise eclipse or NetBeans platform and soguait with the various menus, oreate o Lest project, add a nest
cinds and run it to see how vou can use aube sugesthons and suto fill functionnlities, Try code formatter
and ende refactormg [ike renaming variables, methods and classes. Try debicy step by step with a small
program of about 10 10 15 lines which congains at least one if else condition and a for Joop.

Two assignments ilhstrating class, objects, methods, armays and various daia types in java

Two assignments on the use of contral, leoping statements and wser defined functions.

One assignment ilustrating the implementation of various forms of inherimnoe.

O assignmmend on methed overloading.

Cine wssignment on polyvmorphism and method overriding.

Umg assigrument on implementing exception handling.

One assignmient o lestrate interfaces n java

e assignment 0 ereate package in jave

One assipnment to design of mulfithreaded programs in java

One new assignment on event handling.

Two assignments related to juva applets

Ume assignment to deskgn 2 GUT opplication.

Cme nssignment to access and update data from o database using JDBC

The actusl experiments/assignments will be designed by the course coardinator, One assignment should be
designed 10 be done in groups of two or three stsbents, The assignments must meet the objective of the course
and the levels of the given course ouicomes. The list of assignments and schedule of submission will be
prepared by the course coordinpfor af the beginning of the semester.
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MCA-21 Data Structures and Algorithms

Coenernl Course Information:

Couprse Coge MOA-2 ] Course Assessment Methods (interna Lr':!ﬂ,' external: Tl

Course Credirs: 2 Twar minos examinations each of 20 marks, Class Performance
Type: Professionsl Core measured through percentoge of lectures attended (4 morks)
Contact Hours: 3 hoursfwesl ;nﬁsrﬁl:grlr and guiz (6 marks), and end semester examimation of

Meode. Lectures (1)

; Ihe syllabus is divided into four units. For the etd ssmester
Exam Duration: 3 hoars

eXuminaiion, mine quesions are to be s by the examiner
fuestion number one is compulsory and containe seven shon
SISWET QUESTHNG Covering entire syllabus, Rest eipht questions are
set by giving two questions from each unit of the svilabus A
candidate is required to atlempt any four gisestions selcimdg ol
ieast one from each of the four units. All guestions carry egual
marks.

Freveguisite: [lemerntars Prugramming skills in C, £~ et

Abuut the Course

Liatia Strisciure and Algogithms is.a core and an essential course for every graduse in Computer Séiznce and
Enginecring This course introduces data structures lke prrays, linked [ists, tees and graphs die. and varios.
operations 1o 52 implemented on these datn strectures for sobving resl world probleme. It includes vasicous sorting
and searching algorithms as well. Further, it incorporates complexioy analysis of alporitme implemenied on
oy dafa SIreCiURes.

Course Onilermes: Wy the end of the conrse students will be able ta:

LML Desgribe various types of data siructunes and operntions that can be implememed on these dom
structioles, (LUTS: Level 10 Remember)

LLL Demonstrate the use of virious data sructures and their related operations. (LOTS: fevel 2
linderstimed

03, Apply data structure 1oosolve compatationdl probiems. (LOTS: Level 3. Apply)

U4 Compare. the suitsbility of shemative doti structures and prescrbed  operations fer varioos
compatuiion sliuations. (HOTS: Lavel 4; .-"l.l'l.:ll}",'_n.':l

CO5 Defend welutions with respect to effective storage of data and efficiency ol the required operativns for
Allwang resl world problems (HOTS: Level 5 Evnluate)

Cowrse Conlent
Umii-1

hele Structures Basics: Structure and Problem Solving, Data Structires and Thelr I'ypes. Ddin structure
aperalums, Abstract e Typis,

Lmear fists Armays and linked lists: memory representotions, implementing operations ke raversing.
sewrching, inserting and deleting ew., types of orrays and linked lists. Apphications of arravs and linked lists

Umin-il

Steck and Ceve: Introductlon, sequential and |inked implementations, Operatens and representative
sppiications, Cireulnr quewes, De-quese. Priority Oucues, Applications of Qucses

Lpphicatsi of sieks Infis o postfiy: Tramsfommarion, Evaluating Arithrmetic Expressions

fress: Binary Trees, terminology, represenimtion and muversalss pre, post & in-order traversals, Hinary Search
Trees implemertation wnd operations,

_ﬂ"--.. '\_. ‘ -I':'.ﬂ
= A Mj

mrnt of CE8
it sal, HisAR



Llaie-000

Heapants - Heaps, Mamminng the heap property, Building a heap, heapaort algorithm

Advanced ires dam structures such as Height Balanced or AVL trees. Multiway Trees or T rees; rediand hiack
rees, splay frees.

Grophs: Groph definitions and related terminology, memory representations for grophs and associared
algorithms for searching, inserting and debeting nedes and related algorithms, Graph traversals and applications
{DFS, BFS). Shortest path algorithms: Dijksra’s and Warshall's algorithms,

Lnit-1%

Sequential anc Binary scorch, Sorting algorithms! Bukble sort, Selection sort, Insertion sort, Quick sort, Merge
sort, Fateral snd external sorting and stable soriing technigises

[Hnsh Tabdes - Direct-addres: @mbles, Hash tables, Hash fusctions; Open addressimig, Pertect Bashig
Algorithm: Robe ol Algorithms in Computing, Analyeing and Designing Algosithma. Tine- space tradaoti=
pEympledic motations, Standord notiuons,

Comparton of searching and soming fechniques based on thelr complexity analysis,

lext and Reference Books:

. Abo, ALV, Ulinean J. B, and Heperoft, 1. E., Do Siruciuray and Algorithms. Addison-Wesley, 1983,

1. LangsamYedidysh, Augenstein ] Moshe, Tenenbawn M Aaron, Dore Struchieres weing © and €< = Third
Edition, PHI, 2015,

T Commen, T, H Letserdon, O B, Hived, B L. and Siein, € Isiroducion de Aflooriipmg T Dros,
Fourth Echitwon 2022,

4 Weiss, M. A, Dara Stractures and Algorithin Analysis in C+=, Addison-Wesley, 2007,

5 Rahm, %., Dore Sepenmres, Algorithm, omd Applfieations in O+, WEBMeGraw-Hill, Second Editon,
20M
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MCA-22 Python Programming

Greneral Course Tnformation

Course Code: MCA-22 = | Course Assessment Methods finternal: 30; external: 70
Course Credits: 3 Two minor exmminations each of 20 marks, Class Performance
Type: Professional Core measured through percentage of lectures attended (4 matks)
: L ; _ ; .
Contadi Hours: 3 o wedl ?Aﬁﬂ:tn: and quir (6 'marks), and end semester examinalion af

Mhde: Lectures (1)

; The syllabus 6 divided into four units. For the end semester
Exan Duration: 3 hours

examination. nine questions are o0 be set by the examiner
lJuestion number one is compulsery and contains seven shon
ANSWET questions covering entire svllabus. Rest cight qusstions are
el by giving two guestions from each unit of the syllabus, A
candidate is required to attemgt any four questions selecting m
lesist ome from each of the four units, All questions cany equal
mingksa

Pre-requisite; Exposure o sy programming language

Aboul the Course;
Python 13 a popular open sturce programming language used for standalone programs as well as scTipting
applications m a wide variety of domains. 11 is free, portable, and exiremely powerful for data analytics and

machine bearning applications. This course covers most of the basic concepts for python programnting. Some
ol the contents are advanced that may be useful for data analytics and maching lepming purposes,

Course Ouicomes: By the end of the course students will be able to:

L0, Outline varous basic programming constrisces including operntors, character sets, basic data fypes and

comtrol statements. (LOTS: level 1 Understund)
L0 Explain Python packages und their functionalities for data analysis. (LOTS: level - Understand)
L35 Salve problems using python prozramaming, (LOTS: level 3: Apply)
COd. Amalyse the results of duta analysis or machine learning programs (HOTS: level 4: Analyse)
CO03. Evaluate solitions. pecording to the problem definition. (HOTS: leved 5: Evaluaie)
L6, Davelop datibase applications in Python, (HOTS: kevel 6; Create)

Course Content
Limie-1

Introduction jo Python, History of Python, Features of Python, Python Identifiers, Python Choracter Sel,
Keywords and Indentation, Comments, Command Line Arguments, Assignment Operator, Operators and
Expressions, print() Function, input() Function, eval() Function, Python Data Types: int, Nour, complix,
Vartables, Mutsble vi Immnutable variables, Namespaces, Decision Statements: Boolean Type, Bonlean
Uperaters, if statement, else statemnent, Nesied Condltonals Sttements, Multi-wisy Decision Statements {clie.
if srarerme),

Unig-01

Loop Control Statements: While loop, range() Function, For Loop, Nested Loops, Infinite Larsp, Break
Statement, Continue Staemiend, Pass Statement, Introduction (o Sirings, Siring Operations: Indexing ama
slicing, Lists: Operations on List: Slicing, In-buill Functions for Lists, List Processing: Searching and Sortine.
Dictionarics: Need of Dictionary, Operations on Directories: Crestion, Addition, Betrieving Values, Delaion:
Tuples, operations on Tupkes, Inbuih Functions for Teples, Introduction 1o Sers, Operalaons onscts.

Cborinuy e

il FTERg g B e i |
Wi sa FS‘-E W -




Pyihen Fumcthons, Inbuill funedons, Main fenctlen, User Defined fuscibans, Defintng and Calling Function,
Parameter Passang, Actual and Formal Paranesers, Defanl Parameters, Global and Local Varlables, Recursion,
Passing Functions s Data, Lamda Function, Modules, Imporiing Own Module, Packages.

Unit-111

Operativns on File; Beading text fles, reod fmctions, read(), readlingdy and resdlines(}, writing Text Files,
write functions, write) and writelines(), Manipolating file painter naing seek, Appending to Files.

Pyibon Dhject Oriented: Overview of DOP, Classes and objects, Accessing anributes, Bulll-in Class
Ammibygtes, Methods, Closs and Instance Variables, Destroying Objects. Polyvmorphism, Chverlapping. and
Overloading of Cperators, Class Inheritance: super(), Method Overriding, Exceprion Handling, Try-excep-
else clause, Python Standard Excepiions, User-Defined Exceptions

Linit-1W

DPatubases in Python: Create Dotabase Connection, create, imsert, read, update and delete Operation. DML and
DO Operprion with Dalabades.

Pyvthon for Dhatn Analysis: numpy: Creating arrovs, Using amays and Scalars, Indexing Arravs, Armay
Tronsposition, Universal Array Function, Array Processing, Armmay [nput and Crugpad

Pandas: Series, Data Frime, Panel, lndex object, Be-indesing., Nerarhsi, Soring, Maplatlib, Pyvihon for Dat
Wisualization, Visushzaion Section, Skleam: foading of dotaset, learning and predicting. Model Persistence

Text and Reference Bonks:

1. Ashok Maomdey Kamthane, Programwnmeg ond Probfem Soiving witk Pyshon, oG Hill
Education Publivation, Second Edition, 2020,

2 John Guttag, fetrodacion fo Cospanntion aid Prograsnming weing Pyiion, Springer, Bevised wnd
Expanded weesion | Referred by MITL Second Edition, 201 6.

5. Lutz, M., Learming Pyehow. Powerfid Obfect-Oriemeed Programming. O'Reilly Medsa, Inc., 3003

4, Michasl T Goodrich und Robertio, Thamassin, MWicleo! 8 Cloldwaeer, Ehate Svesetirss g
Algerrithons G Fyghen, Wilkey, Fifth Edition, 2016

5. Y. Daniel Lang, Infrodrcion io Programmng Using. Python, Pearson, 2021

&, Reema Thn.p:jp, Firbromy .f'r{Jp','rrmn.".r;l_g {.';J'f'rg Frobifem .ﬂ'.l.hrjl:lg .alpprq:lur.'fr, Cford Publications,

217

7. 1k B Muageswarn Rao. Allen B Downey, Core Pythion Pragromming, Think Pytton, 0" Realls
Mlodia, 2017

&  Kenneth A Lambert, The Fundamentals of Pythone Fiest Programs, Cengapge Learning. Second
Edition, 2018,
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MCA-23 Artificial Intelligence

General Course Information:
[ Course Assessment Methods (internal: 30; external: 7@}

Course Credifs: 3 l'wo minor examinations each of 20 marks, Class Performance

I'vpe: Professional Cote measured through percentage of lectures attended (4 marks)

Contace Hisurs 3 hoarin ok Assignment and quiz (6 marks), and end semester examination of
o ' T marks

Mode Lectures L]

The syllabus is. divided into four umits. For the end semeaster
Exom Durntion: 3 bowrs

examination. nine questions ane to be set by the examiner
Question pumber one is compulsory and contains seven shor
HAEWE questions covermg entire syllabus, Rest eioht questbons are
sat by giving two questions from each unit of the syllabus. A
cundidate i required to attemnpt any four questions selecting al
least one fiom each of the Tour umits. All questions carry equal
rirke:

Frerequisite Strong foundation in computer science fundsmentals and hasies Mathematical skalls in the domam
of Linear Algebr, Calewlus and Statistics .

About the Course:

Fus Artificsal Intelligence course provides o comprehiensive overview of Al cuncepts and techniguiss covering

problen-selving dratcgics, knowledpe reprasentation, reasoming under uncertainty, plnning, and natural
languiage processing. Students will gain a deep onderstanding of Al fundomentals and practical applications
in various doming,

Cuurve Outcomes: By the end of the course stadents will be abbe to:

LOL Outline various Artificial Intelligence basic cancepts and technigues. (LOTS: Level | Remembier)

CO2 0 Iustrste reasoding under whcertainty, (LOTS: Level 2; Understand )

LU Apply seasch and knowledge representation techiiques so solve Al problems {LOTS: Level 3: Apply)

04, Compare various Anificial Intelligence techniques and algorithms (HOTS: Level 4- Adialvae

COS. Combine vanous Anificial Intelligence techniques 1o solve intelligent svstems’ problems. (HOTS:
Level & Create)

Course Conteni
Unit-1

Introduction to Al: Introduction, Al problems, Al Technigues, State Bpace Search, production systems
Problem Solving Using Senrch: Blind search technigues - Breadth first search, Depth first search. Heuaristic
search techniques - Generate and fest, Hill Climbing, Best first search, A® Algorithm, AO® Alporifun,
Constraint Satisfaction, The Minimax Search Procedure. Adding Alpha-Beta Pruning,

Unii-11

Knowledge Representation: Introduction, Knowledse Representation- Representation and Mappings,

Symbolic Logic - Propositional logie, Predicate loge- Representing simple facts in logic, Hopresenting

instances and ISA Relationship, Computable functions and Predicates, Unification, Resolution

Representing Knowledge Using Rales: Procedurul versus Declarative Enowledge, Logic Programming.
Forward versus Backward Beasoning, Matching, Cintrol Knowledzs




Lmit-101

Reasoning Under Uneertalnoy: Imroduction to Nonmonaotonic Reasoning, Probability and Baye's Thearer,
Certaloty Factors and Rule-based Systerns, Bayesian Networks.
Fuzzy logic systems: Introduction, Crisp Set, Fuszy Sets, Fuzzy Logic Control.

Llmbi-1

Planning: Iproduction. Components of Planning System, Goal Stack Planning, Mealingar Planning using
Constraint Posting, Hierarchical Planning
Natural Language Processing: Introduction. Symactic Processing, Semantic Anslyss, hscourse and

Fragmatic Processing,

Text and Reference Books:

i

1ed

Elaine Rich, Kevin Kntghi and Shivashankar B Nair, Aréificial feelligence, MeGraw Hill Education
Third Edition, 2017

Siuart Fussel and Peter Moevig, Artificial imrelligence; 4 oo dpproeh, Pearson Educntion, Third
Edition, 215,

Dan W, Pattarsan, Datvodnction to Artificial Tatalligence and Expees Systém, Pearson BEducation, 20046
D&ep;;k Khemani, 4 firsr course oy Artificiod (mefligence, MoGrmw Fiill Edlucation, Third Editica, 2013,
Ciearge . Luger, Arelficial imelligence: Structwres and Sirategies for Complex Problem Solving. Pearsoan
Education, Sixth Edition. 202].
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MO A-24 Computer System Architecture

General Course Information

Course Code: MCA-Z4 | Course Assgssment Methods (internal: 30: external: 70}
Consrse Credits: 3 - Two minor examimatons cach of 20 marks, Class Performance
| seasured through percemtage of lectures attended (4 marks)

Type: Professional Core | 1 < & iy g
Contact Heurs: 3 hours'wesk ?;ﬁlwm:ﬂ“ quiz (& marks), g sermester @ XAmIINTon

Mgl L"Imfr“ (L) The syliabus s divided inio four units. For the end semsesicr
Exam Liuration: 3 lours sxaiingtion, Tine gquestioms are w0 be set by the examiner

E)aestion mumber ong is compulsory wnd conbaing sowtt ahior
ATEWEF gUestiens covering caline syllnbus. Rast eight questions e
el by piving two guestions from ench unit of the syllabus. A
candidate is reguised to atempt any four questions selecting At
jeast one from cach of the four anits: All questions carry. equal |
marks

Pre-requisites; Basic Computer System and Digital Ekcironics

Ahaist D Course:

Thie covrse delves into the foundational principles of diglhnl systems and computer organtzation. It covers logics
such as logic gmes, sequential and combinational Tegic, CPU architecture, instruction sels, parallelism, memory
kierarchy, and PO technigues. Spudents will gain a desp understanding of computer architeciure. il=
companents, and the pringiples sgverning cfllclent duta processing.

Conrse Outcomes: By the end of the course stiiilents will be ahle to:

11 Outline the hasic lerminolagy and concepts of computer architecture, (LOTS: Level 1+ Remember)

02, Fxplain the basic compaients of computing systems and their inerfacing.
0TS Level 2: Understand}

C0%. Sobve problems peraining to architecture of computer systems. (LOTS:
Livel 32 Apply)

‘11 Analyse the functioning of sequential logic elements. such ns 1lip-flops and registers, m terma of

their tole in data storage and processing within comprier Syslems (HOYTS: Lewel 40 Analvse]

COA Coetrast differeni types of memary, thels architecture amed scoess methods (HETS Lowel =
Evaluzieh

COf Design memory hierarchy syslems, considering the principles of lecality of reference, and assess
tise role of coche, main memory, tnd scoondary memory in computer systeims . (HOTS: Level i
Create)

Coorse Confent

Umit-4

Basic Principles: Boolean algebra and Logic gates, Comhbinational Jogic blocks (Adders. Subtracloss,
Multiplexers, Encoders, decnders, de-raultiplexers, K-Maps), Sequential togic Blocks (Flip-Flops. Registers,
Countersh Flynn's classification of computers { $150, MIS0, MIME) Perlormance metrica: MIPS, MFLOPS;
CPL Architecture types: computer rogister, {accumulator, register, stack, memory’ register) detailed daa path

of a typecel register based CPU.

Tmie-11

J B B Py |

£ ra A% £x A0 ¢¥ 0p fF Fp. F}

W

Computer Organizalyom: Stord program comrel goncept, Instruction codes, timing and comrnl, mstruction
eyele; type of insiructions: MEmory reference, register reference. 140 relerence; Basics of Lagic Design,
accumulator logic, Control memery; Micro Programmed Contral: gddress sequencing, misru-instraction
futtnats, micio-program , Implementation of control umit,

o L ke
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Umit-111

Instruction Seét Architecture & Parallelim: Instrisction set based classification of processors (RISC. C15C. and
thetr cormparison); Stack Organization, Instruction Formais, addressing modes. regisier. immesdiste, direct,
aedlrect. indesed, Operations in the instruction set Arithmetic and Logical. Dot I'manafer, Control Flow: Types
af imterruges: Intraduction 1o Parallelism: Goals of parailelism (Exploitation of concurrency, throughput
enhancementy, Amdahbs law, Inswruction level parallelism {pipelining. super scaling —basic features);
Processor level parallelism { Multiprocessor systems overview],

Umit-1%

Memory Hierarchy & 110 Technicques: The meed for o memory hierarchy iLocality of reference principle,
Memory hierarchy in practice: Cache, main memaory and secondory memary, Memaory parmeters peeesse vl
lime, cost per hite Mam memory {Semiconductor RAM & ROM organization, memory expansion, Static &
dynamiz memory typesk Cache memory (Associative & dirsct mapped cache organisfions; pUr-ouLput
interface, mode of transfer, MA (Dircct memory transfer),

Text and Reforence Bouks:

1. Maone, M Morms, Digirad Logic and Computer Design, Prentice Hall of Indis Pyt Ltd. Sixth Edition,

2018

M Morris Mano, Computer Siaten Architecrere, Preatice Hall of India Pyt Lad., Third Editien, 201 T

Milies J. Murdocea, Vineent P Heuring, Computer Archbiectire and Chrgamizatios, An Inlegrated

Approach, John Wileyd Sons Inc.. 2067

William Stallings, Computer O gamization and Arefitécture, Tenth Editon Preatiee Hall. 2016

§  Heunng, V. P, Jordan, HF., Comgpuder Systems Dexign amd Archirecture, Addison Wesley, Second
Edition, 2008,

B, R.P Jain, Modern Digital Electronics, Fourth Edition, Taa MeCiraw Hill. 2009,

Liad  Fod
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MO A-25 Discrete Mathematics and Optimization

General ©ourse Inforimisation:

Coures Code; MCA-ZS | Course MIHEI‘IEI Methods l{l.r-tn.-mﬁ.'l-" 3 t!lnmﬂE-T.l.ﬂ

Course Credits: 3 Towe TANGE EXaminations each of 20 marks, Class Performance

Type: Professional Core measired through percentage of jectures ortended (3 marks)

Comact Hours: 3 hours woek Assignment and quiz (6 marks), and end semesier examination of
8 Th marks.

Mode: Lectures (L) The syllabus i divided into four units. For the pnd =emester

Exam Duration: 3 hours cxamination, mine questions are to be set by the ExBIner.
Question momber one ks convpulsoTy and comtmins seven shor
answer questions covering entire syllabus. Rest cight questions are
st by giving two questions from each unit of the syliibus. A
candidate is regulred to attempt any four questions selecting ol
least one from cach of the four units All questions carry gl
marks

Prerequisite: Basic knowledge of Pre-caleulis and Algebrai.

Abowt the Course:

The parpose of this course is 10 undersiand and uss disceete SIUCIUTES that arc backbores of computer sclence
This course ks designed 1o equip the studanis with set theory, alpebraic structures, graph theary and optimisanon
technigues. On the completion of this course, the students will be able to apply the basic methods of discrels
mathematics in computer science applications

Caurse Outeemes: By the end of the course students will be able to:

Col Dutling various discrete sructures and the relsed operations, (LOTS: Level 12 Remember)

00, Uilustrate different discreie structures with the help of examples. (LOTS: Level 2:U mderstand)
co3 Apply appropriate technbyues 1o sofve problems related 1o discrete structures. (LOTS: Level 3
Appiy)

o4, Justify the solutions with the heip of proofs. (HOTS: Level § Evaluate)
C0S Synthesise diverse techmigues related to discrege stTUCIURES and optimization for selving real world
proflems and profitable solution for industries. (HOTS: Level & Create)

Coauise Content
Umit-1

Set Theory: Introduction 1o Set Theory, Venn [Hagrams, Set Orperations, Algebra of Seéts; Duality, Fiite,
Infinite Sets and Counsing Principle, Classes af Seqs, Powet Sets, Partitions, Mult Sets, Relations. Canesian
Produet, Representation of Relations, Types of Relation, Equivalence Relations, Functions. Defnition, Types
af Functions, Compesition of Functions, Inverse Function, Posets

Lnin-11

Logic and Prapasitional Caleulus: Iniroducton, Propositions and Compound  Propasiticns, Bagic Lagical
Diperations, Propositions and Truih Tables, Tautologies and Contradictions, Logical Egquivalence. Algebra of
Propositions, Conditional and Gi-conditionnl Statements, Algebraic SIPUCiEres: Group Axioms, Monoid, Semi-
Crroaps, Subgroups, Abeln Groisp, Coaets, Normal Subgroup, Cyelic Group, Lagringe’s Theorem,

Lpae-A1l
Graghs Thetry: latroduction o Graphs. Muli Graph, Directed and Undirecied Grophs, Subgraphs, Biparte
Coraphe, Regular CGiraphs, Connected Griphs, Homomerphic sid Isomerphie Graphs, Cul points and Bridges,
pathe and Circuits, Euler Graph, Hamilhonion Graph, Phner Graph, Euler Formuly, Weighted Graphs.

= } ﬂ

il




Difkstra's Shorest Path Algorithm for Weighted Graphs, Trees. Spanning Trees, Minimum Spanning Tree
(Prim's and Kruskal®s Algorithum)

Uinit-1%

Introduction 10 Optimizanon Techniques, Origm & Development of CL.R., Nature & Characieristic fentunzs of
O.R.. Models & Modeling in Operation Research Methodology of OB Linear Programiming : Formulation,
Graphical solution, stardard ahd metnx forms of linear programming problems, Simples method mnd its fow
chart, Two phase Simplex method, Degeneracy.

Test and Reference Books:

i, % Lipschutz and M. Lipson, Discrete Mathewalics, Tata MeGraw Hill, Third Edition, 2007

1 € L Liw Efewents of Discrete Mathemarics. Tata MeGraw Hill, Fourth Edition, 2017,

1 Kenneth H. Rosen, Discrete Muathematics and ity applicaions, Seventh Edition, Toata MoGraw HIIL 2017,

4 B Rolman, B C, Bushy and 8. C. Ross, Discrere Mahematical structures, Sixth Edithon, PHI, 2012

5 1P Tréembley and R Manohar, Dhxorele Mathematical Structures with Applications 1o Compaier Science,
Tata MeGraw Hill — 13t reprint, 2017,

Sharma, S.0., Chperations Research, KedarNath and Kam Nark, Meerut, 2014,

7. Teha, H.A., Operation Research - An brroduction, MeMillan Publishing Co., Sew York, Teath Editian. 24019,
% Gupm P.K., Himand 5., Operatich Revearoh, Sultan Chand & Sons, New Delbi, 2015.
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MCA-26 Data Structures and Algorithms Lab,

General Course Information

Course Code: MC A-26

Course Crediis: 2

Type: Professional Core Lah

Coorse Contact Hours: 4 howrsweek
Maodde: Lab practice and assggnments

Course Assessment Methods:
Total Muarks: 118 {interaal: 505 externnl: 50

Ihe imsernal and external assessment is based on the level of
participation i aboratery  sessions, tmely  submisskion of
experimenisssignments, the quality of solutions: designed for
the assignments, the performance in VIVA-VOCE, the qualiy
of laboratory file ond ethical praciices followed.

There will be a conilauous process for Lboratsey colme
cvaluation. Twa internal examinations [e:n:h ol S0 marks ) for
the leborsory courses (Minor Labomtory Evaluations, MLE |
and MLE [T will be conducted in the week before or-afier the
mternal examinations for the theory courses, The overall internal
marks will be cnleulmted ns the average of the two mlmri
laboratory course cvalimations.. The cowrse coordinazor will |
comduct these minor evaturtions in the slots assigned to them as |
per their timetable. The Chairperson of the Department will rlnl;-'!
potify the week for the internal laboratery course evaluatisng |
The marks for MLE T and MLE [T must be submitied within .l.!
week of the condugt of these laborutory course evaluations

The extsroal exominmiion will ‘be conducted by extemal
examiner appointed by the Cantroller of Examination along with
the intermal examiner, preferably the laboratory  course |
coordinator, appointed by the Chairperson of the Depirfment. |
I'he fineal pracoéical examinasion of duration three hours will be |
comiduched only m groups of 2025 studenis,

For implementing the spirit of continwous evaluniion, the course
coordinators will maintain the experiment-wise record of the
performmnce of stislents for the laborsiery courses as o pant of
their lab course file.

The course coordinatorTnternal Examinérs/External Examiners
will maintain and subiit the lfurcation of marks oblamed by
the students in internal os well & external evaloations in the
prescribed proformas to the respective deparmments in addition to
submiting and wploading of overall marks on the university
pertal g per the requiremens of the resuls branch, The laboratory
course coordimator will also conduct leboratory coorse exit
survey and, compuie and submit the alamment levels of the
course outcomes of the laboratory course based on direct and |
ndirect @valuation compengnts and submit it 10 the Chairperson |
office along with the infernal assessment marks

About the Course:

a

il g aREFY]
e ] s L B

Pre-reqoisites: Progromming in C/C++ languase,

This Inb. course imvolves implementetion of basic and advanoed dacs stractures and varbows opesations on these
dais structures, The objective of the lab. courss 15 to tridn the studante 1o solve the problems related o dan
structures and choose the appropriate data structure for selving compasational problem efficiently.



Couwrse Ohateomes: By the end of the lab course o student would be abbe o3

C

2.

Cr

i

L o

i,

Implement various data structures and the relsted operstions. (LOTS: Levels 3; Apply)

Analyse space and time complexity of aloorithms, (HOTS: Lovel 4: Anafves)

Compare solutions on the basis of the sppropristeness of dat structire wsed and the efficiency of
the opermbions implemented. (HOTS: Level 5 Evaluate)

Integrate knowledge of dats structures 1o solve real world problems related to data strocture ond
alorithms (HOTS: Level 6. Crente)

Creste writien records for the given sssignments with problem definition, design of solation and
cancldaiong, (HOTS: Lewvel 4 Create)

Demonstrate ethical prachees while solving problems individually or in groups (LOTS: Level 3
Apply),

List of experimenis assignnienis

I Twi assignments relsted 1o ereating and manipulating matrices and linear liss

3 )

=i B U B T

ol

wo pssignments associated with lnked list, pperations on linked s and their applications
F'wo assignments on array and linked implementation of stacks and quewses.

Two nssignments on trees and their opglications.

T'wo nssignments on graphs and their applications

Two assignments on different searching and soming methods with their complexiny anabysis
Cne assignment an chullenging problems on data stroctures 1o be given in groups,

Ihe jicTudl experimienis LS| ZTIMIETiS will e dlr'ilgjlﬂ.'d h:.' the course codrdmator, Line assig el should be
designed 10 be done in groups of 1w or three students. The assignments must meel the objective of the, course
and rhe l2vels of the grven courss outeomes. The list of sssignments and schedule of submigsion will be prepared
by the course coordinator at the beginning of the wmester,
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MCA-27 Python Programming Lab.

General Course Information

[ Couarse Code: MCA-2T Course Assessment Methods:
Coarse Credils: 2 Totnl iarks: 100 {imtermel: 30: external:50)
I'vpe, Professsannl Core Lob e imernel and exiemal assessment 5 based on the level of
Course Congast Hours: 4 hours week participation in laborstory sessions, timely submission of
Mode: Lab practice und sssignments experiments/assignments, the quality of solutions designed for

the mssignments, the performance in ¥V IVA-VOCE. the quality
of laboratosy file and ethical practices followed.

There will be & continuous process for laboratory course
evibuition. Two mfernal examinationy {each of 50 marks) fos
the laboeatory courses (Minor Laborsery Evaluations: MLE |
and MULE 11) will be conducted in the week before or after the |
imiermn] exantinations Tor the theery courses. The overall imernal |
marks will be caleulsted as the average of the two mnor
laharatory course evalisations. The course coordinator will
conduct These minor evaluwtions (n the slots assygmed B them as
per their timetable. The Chatrperson of the Department will only
notify the week for the intamal laborutory course cvaluations
The maerks for MLE 1 apd MLE 1T must be submitted withm o
week of the conduct of these loboratory course eviluations

e external examination will be conducted by extemal
examiner appointed by the Controller of Examustion along with
| the imbernal  examiner, preferably the laboraory course

coordinator, appointed by the Chadrperson of the Department.
Tl final practical examination of duration three hours will be
conducted only in groups of 20-25 students

For implamenting the spiril of continuous evaluion. the course |
coordinators will maintain the experiment-wise record of the |
petformance of students for the laboratory courses as o pan of |
their lak course file.

| The course coordinntor/Interhal Examiners’External Examiners
| will maintain and submit the bifurcation of marks obtamed by
the studes 1o mtermnl as well as external eveluations in the
prescribed proformas to the respective deparments inwddinon o
submiriing and uploading of overall masks on the universicy
portal as per the requirement of the result branch. The laboratory
courie coordinator will also condwct |aboratory course exit
survey and. compute and submit the amminment levels of the
cowrse outcomes of the laboratory course hased on direct and
indirec! evaluation components and submit it o the Chairperson
office along with the internal msessment moarks,

Pre-requisites: Rasic programming skills

Abaat the Coursg:

Python it a scripting programming linguage known for both its simplicity and wide breadih of applications.
For i reason, it 15 considered one of the best langunges for beginners. Used for everything from web
development to seientific computing, Python is referred 1o as 3 penerzl purpose langeage by he progromiming
community. The major objective of Python language fs 10 make the students solve real word problem
I

. 1

" pwIe

5..-"




efficiently using prthon library

Course Outeomes: By the end of the course students will be able to:

O
CO2.
LA,

Lal

£0s
O,

Imphement solutioes (o the given sssigninents in Fythoi. (LOTS: Eevel 3 Apply)

Lise varinms Python packages foc solving different progmmming problems. (LOTS: Level 3. Applyh
Davise salutions foe complex probiems of duta smabysis und mochioe leaming (HOTS: Level & Creste]
Evsluste the oulput of dita arslysis and machme beaming models, (HOTS: Level  Eualuiie

Create Ish secords of the soluisars for the given ssignments, (FOT5. Ly el Cnsicc)

Demonstrate 152 of ethical practices, seif-learning nid 1eam spiril. (LOTS: Level 3 Applya

List of epxperimentyassignments

-

&
1
L)
W

Install Python and explore various popular [DE like IDLE, Py harm, and Ansconda,
Assianments to perform various number operntions like
Find maximum from a list of numbers
GO of twe number
Square root of a number
Check mmber & prime or not
Print first N prime numbers
Remove duplicate numbers from st

g Print the Fibonpegi sries.
Assignments to perform various operations on Strings Like creaton, deletion, concatenation
Create o List L = [10, 20, 30]; Write programs to perform following operations:

4 Inseri new nuimberss to list L.

b Daelete numbers from list L
¢ Sum all numbers in list L.
d
L

mapn o

Sum all prime numbets in list L
Brelee the list L
Create o Dictionary D= | ‘Name™: ‘Allen’, *Age™ 27, 5: 1213436} Write programs to perform
fistlowing operations:
g, Inseri new eniry in D
b, Delete an entry from D,
¢. Check whether o key present in [,
d. Update the value of a key
e. Clear dictionary [,
Two assignments on Sets 1o perform various operstion like unson, mtersection, difference eic.
Two assignments related to searching operation like linear search, binary search,
Three assignments reloted to sonting like celection sort, hubbbe sort, inseriion so,
Demonstrate the use of dictionary for measuring stdent marks in five subjects and you have 1o find
the student having maximum and minimum average marks

10, Two assignment on usage of different avalable packages like random pockage to perform

4. Print N random numbers ranging from 100 15040
b, Print |10 random strings whose length between 3 and?,

11. Two assignments on usage of package such as Numpy, Pandas
|2. Implemeni and demonstrute the functions of a simple calculater.
13, One assignment on implementing object ariented concept such is classss, inheritance, and

14

Mate:

polymarphism.

. Ome assignment on file handling that how data is resd aid written fo a file.

The actual experiments‘assignments will be designed by the course poardimator, One assignment should be
destgned to be done in groups of two o three stdents, The assignments must meet the abjective of the course
and the levels of the given course ouwtcomes. The list of assignments and schedule of submission will be
prepared hy the course coordinator at the beginning of the semester.
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M A-28: Artificinl Intelligence Lab.

General Coorse Information:

Course Code: MCA-28 Coonrse Assesspyent Methods:

Course Cradits: 2 Total Murks: 100 (interasl: 50z external-Si)

Type: Professiomal Core Lah. The infernal and external assessment is based on the level of
Coourse Contact Hours: 4 hours/week pacticipation in lsborstory - sessions, tmely  submission al |
Mode: Lab practice and assignments experiments assignments, the quality of solutions designed for |

the assignménts, the performance in VIVA-VOCE. the quality
of laborntory file anid ethical practices followed.

There will be & continuous precess for Inboratary course
evalustion, Twe intarnal expminations (each of 50 marks) for
the labormtory courses (Minor Laboratory Evalumions: MLE |
and MLE I will be conducted in the week before or afer the |
internal examinatsons for the theory soursis. The overadl intenal

marks will be calculated as the average of the two minaf )
lnboratory courde evaluations. The course coordinator will
conduct these minor evalustions i the slots assigned 1o them ns
per their timetable, The Chairperson of the Department will only
notify the week for the internal laborstory course evalumt ions
The marks for MLE | and MLE 11 muesi be submitied within a
week of the cenduct of these Ieboratory course evaluihons

e exiernnl examuamion will b conducted by exierrmd
examiner appointed by the Coniroller of Examunatyon along with
the internnl examiner, preferably the [aboratory  course
coprdinator, appotrted by the Chairperson of the Depariment.
The firal practical examination of duration three hiurs will be
conducted only in groups of 20-25 students.

For implementing the spirit of continuons evaluation, the course
eoordinsings will mainmidn the experiment=wisa record of the
performance of students for the Inboratory courses s & pam ol
their lab course Al

The course coordinaios/Tnternal Examiners/External Examumers
will maintain and submit the bifureation of marks obrained by
the students in fiternal as well as external evaluations in the
prescribed proformas o the respective departments in addition to
submitting and uploading of overll marks on the university
| portal a8 per the requirement of the resuit branch. The laboratary
| course coondmatar will also conduct Eaboratory coursg cxst
sirvey apd, compute and submit the stninment levels of the
course outcomes of the laboratory course based on direct and
indirect evalustion components and submit it 1o the Chatrpersan
office along with the internal asiessment marks.

Prevequisite
Basic knowledae of HTML, XML, ASF, ISP and Web Designing
About the Course:

In this course, the leamers will be sble o develop expertiss refated to general purpese problem solving,
Representation of knowledge, Reasoning ander uncertainty, Planning amd Matural Language processing

e by ey . T L3
ment of CSR ; {ﬁvﬁﬂ
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Comree Outcomes: By the ond of the conrse stodents will be alile to:

CCH. Tmplement various Artificial Intelligences alponthms and lechnigues, {LOTS: Levels 32 Apply)

CO2. Compare solutions provided by different Al algorithms for given problems. (HOTS: Level
Evpluate)

CO3.  Imtegrate knowledge of Al 1o solve comples computing problems . (HOTS; Level & Create)

CiM. Create written records for the given assignments with problem definition, design of soluton and
conclusions, (HUTS: Level b Cremte)

05, Demonstrate eihical practices while soiving problems idividually or i groups (LOTS: Level 3

Apply)

List of Experiments:

Write & program fo implement BFSFS Traversal®

Worite simple Gacis for the stafcments and querying it

Worie 3 peogram for Family-tree

Worile Pragram [ar 'ﬁ-]lll!Ll.':'.'-h-ﬂllﬂ.llil Prohilzin

Wirite a program 10 implement Tic-Tac-Toe game.

Write programs for computation of necursave functions like factorial Fibonacei numbers, et
Write program to solve S-=gueena problem

Write-a Program for water jug problem

B Wrte a program for travellng saleésmin probiém

16F "Wormle a program o ||'|1p!r:|'|-:|:| il s=i orerEinny

aF BJ o=

sl & ot L

Moge:

The sctual experiments/assignments will be desipned by the cowrse coordinatr, Cne peignment shoald be
designed 0 be done i groups of two or three studenis. The assipnments muss mest the objective of the course
and the levels of the given cowrse outcomes. The 18t of assignments and schedule of submission will be prepared
by the course coordinmoe at the beginning of the semester

T {‘:Ihjr::'-'"]'
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MO A-32 Advanced Operating Systenys

{ienevnl Course Infuormation

Course Code: MC =32 Conrse Assesement Methods (mereal: 305 extermal: T0)
Two minor examinations cach of 20 marks, Class Performance

a ] .
Crourse Credits; | measured through percentage of lecturss mifended (4 marks)

Type: Professiane| Cere Assipnment and goiz (6 marks). and end seenesier examination of
. L < T mneks

C Houre: 3 doursiwee o e

Camtnct Hours: 3 daurstwec The syllabus bs divided inio four uits, For the end sewnestcr
Mode Lectures (L] ppamination, nine questions s 1o be set By dad exaniner,

Question number one i compulsory and coniung saven st
answer questhons covering entire ayllatue, Rest elwhd gusesis are
sot by piving ren questions from each unit of the syllapus, A
comdidate is required o amempt any four questions gelecting
least ane fram each of the four units. All questions sarry egunl
miEks

Fxmim Doratian: 3 hours

Precoguisite: Lowbe lge T basie compurting skills and Windows and Limex Crperal ing Syswams

Ahant the Course:

Mhe course explores essential condepls in eperating sysLEms, povering topics such as system functions, process
management, fic systens, distributed operating systems, dendlodks, memory management, and case siudics of
wili-kown operating sysiems. Students gain & désp widerstanding of ihe struciures and fungtionalitks shid
ancberpin iodem operating systems and their applications

Cotrse Outeomes: By the end of the course studcuts will be able to:

COM . List various functions, types and architectaral cheracienstics and other related terminbiosy ol
operating dvatems (LOTS: Level 1 Rememiber')

C02, Explain fundamenial and advanced concepis of operating systems, {LOTS; Lavel 2: 1 indersiamid |

o3, Apply Apply knowledge of file systems, including file tvpes, accoss methods, and disectory
siructures, and snalyse the issues and challenpas in distributed operming systems (LOTS: Level 3
Apply)

C0d, Amalyze desdlock charscrerization, methods for handiing dendlocks, ond memary managemsent
techniques, including paging, sepmentation, and virual memory. (HOT%: Lavel4; Analysc)
Conpare nperating sysiems sich as Windows, LINIX, and Linux thivugh case studies. demonistsing
eritical thinking. (HOTR: Level 6: Evaluate)

Course Content

Umil=1

fntroduciory Conceplst Opeinling sysiems fiinctions md clorcteristics, Computer systes afgonialion,
Computer system archileciure, Opevating gysiem structure, Virtual machines, Profectior & securiy, Uperniing
systemn scoviges and systen ealls, Types of Opcruting sysiems: Batch operating system, Time-sharng 05,
Distribwited operating system, Real time systems. Network operating system. Multiprocessor 05, Mobile O5,
Brea| vinte 108, Cloud 105

Processes: Process in memery, Process smees, PCH, Process scheduling, Inter-process COmMmuniciion,

CPU scheduling: Levels of Scheduling, Scheduling criteria, Scheduling algorithms, Multithieading models
Thrashing.

File Systemst Types of Files and thelr access methods. File allocation methods, Directory stracune

P
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MO A-31: Machine Learning

General Conrse Information:
Course Code: MCA-31 Course Assessment Methods Iinttrnnl; 3 external: 70
Course Credits: 3 Two minor examingtions each of 20 marks, Class Perfosrmance
Fype Professional Core measured through percentage of lectures attended (4 musks)
Contaot Mot 3 hounvwerk ?uﬁ;f‘unr:lm and quiz {6 marks), and end semaster examination of

Mode: Lecturas {1}

; The syllabas is divided nto four units. For the ol semesier
Esxam Dairatien: 3 hours

examination, nine gquestions are o be set by the examiner.
Criestion number one is compulsory and contalns soven short
answer questicns covering entire syllabus. Rest cight questions are
set by giving two questions from each unit of the syliobus. A
candidate i required 1o anempt any four questions selecting. m
least ane from each of the four units. All questions carry cqual
miarks

Pre-requisites: Hasics of Linear algebra, Statistics, Probability and Daza hondling
Aboul the Conrse;

Machine learning is the study of computer algorithms that improve their performance through experience
Machine leaming drnws iis conceptus] foundation from the fiebds lke artificil inteliigence, profabilicy and
statistics. computational complexity, cognitive science, hiology, and imformation theory eic. The course introduces
some of the key machine leamning algeeithms and the theory that farm the backbone of these algorithms. The
exampben of such algorithms are classification algerithms for lenrning patterns from data, chustering algosithms
for grouping objects based on similarity, newral network algorithms for pattern recognition, genetic algorithms
for searching lergs and complex search spaces eto.

Cowrse Outcomes: By the end of the course sindents will be alile to;

CO1l Define. mathematical, statistical and machine learning lerminofogy and concepts (LOTE:
Lewel | Hemember}

02 Mustrate the understanding of supervised and unsupervised machine learning aigorithms
(LOTS: Level 2t Understand)

03, Apply machine leaming algorithms to eplve problems peraining to discovery of regularitws
and potterns, (LOTS: Level 3¢ Apply)

4, Compare the performonce of different machine leamiing algorithms based on evaluation
iretrics, [HOTS: Lewved 40 Anelysa)

CO5 Imierpret the resulty of machme leaming algorithms. (HOTS: Level 5: Evaluate)

Course Confenl
Umiti-1

Introduction: Whot is machine learming? Types of machine learming, Examples of machine learning
applications: lonming assoclations, classifications, regression, unsupervised learming. reinforcement leaming
U nsupervised learming : k-mean clustering, salf-organizing feature map (SOM algorithm)

Dimensional Reductbon: Principal Component Analysis

Linit=11

Decision tree: Inroduction, decision tree representation, appropriate problem for decision tree leanung
algorithm, hasic decision tree learning algorithm, entrupy mEasures, information gain measures, Example
probiens for (1l usirating 1o

Hepression: Linear regression. linear regressaom examples

rment of CSB
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Lmit=111

Artificial neural metwork: Introduction. bialogical motivation, neuril network Tepresenlation. appropTiale

aroblet for neural network learming, perceptron, represeniation power of perceptron, perceptron (raining rule,
gradient descent and defta rule, multibayer network and hackpropagation algorithm, u differentiable threshald

it the backpropagation olgonthm, convergence did bocal minima, deep arming,

Umil-1%

Bayesian learning: Introduction, Bayes thearem, Maive Bayes clussifiers.
Instance based learning-rearest neighbour leaming, remarks on k-nearest neighbous algorithm
Suppoert Yector Machines: optimal scparation, kerels, extensions to the suppornt vector mackne

Text andd Relerence Books:

1. Tom M, Mitchell, Machine Learning, McGraw-Hill, Indian Edition (First), 201 8.

2, Stephen Marstaid, Mackhine Learning. AN Algorethunic Perspective, Chapman and Hall ‘TR, Second
Edition, 2014

3. Ethem Alpaydin, hetroduction fe Machine Learmng, MIT Press, Fourth Edition, 2020

4. Bishop Christopher. Patiern Recogmitizn and Maching Learning, Sprimger Verlag, 2006

5 Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Learning: Data Mining,
Inifierence amd Prediciion. Sprmger, Second Edition, 2009,

& 1. Haon, JPei ond H.Tong. Data Mining Concapts and Techmigues, Fourth Edition, Elsevier, 2022

%
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MCA-33: Datn Analytics

General Coorse Inlormation:

Course Code: MCA-33 Course Assessment Mothoda (internal: 305 externals T}
Course Criedigs: 3 Two minor examinstions ench of 20 marks, Class Performancs
[vpe Professional Cone meassred through percemage of lectures atended (4 marks}
Contact Hours: 3 hours'wiek Assignment and quaz (6 marks), and end semester examination of
belode: Loctures (L) T marks.

Exam Duration. 3 hours The =yllabus s divided im0 four unitz. For the end semastor

exmmination, nine guestions are 1 be set by the examiner
Chuestion number one is compulsory and coniging seven short
answer questions covering entire sylinbus. Rest eight questions are
el by giving two questions from each unit of the syliabus, A
cundidate b5 required 1o attempt any four guestions selecting af
least ome from each of the four units. All questions carry equul
marks

Prerequisite: Basic programmibng skills and statistics.

Abaut the Comrse:

[hiks course covers hos [0 works with vectars metrices, Linis and Dataframes. It slso ncludes the exploratory
dutie unilysis, pre-provessing of data, effective visualization of data and predictive models and their evaluntion.

Course Outcomes: By the end of the course students will be able to:

1. Deflme the basic terms related o dotg analviies {LOTS: Level 12 Remember)

02 Describe methods used for datm manipulation, exploration, visualizstion, statistical and predictive
pralysis (LOTS: Level 20 Bndermanding)

01, Solve explorstory mmalvsis, descriptive summuries, data visuafization and predictive modeiling problems
(LOTS: Level 30 Apply)

CO4. Analyse the quality of o model fit (HOTS: Level 4: Analyse).

Cors. Conelude the Nindings of predictive modelling (HOTS: Level 5: Evaluate),

Conrse Conient

Unit-1

Drata Analytics prefiminaries: Scales of measurements and thelr implementation. Workmg with vectors,
matrices and tabuiar datn (dati friomes), reading and writing tabular dota from and 10 Tiles. Describing data
with stanistical summaries (mesn, medion, mode, vartance and standard devintion), Diseriminating between
sample and population, Quantile-Quantile plot. writing wser-defined funcrions in R/Python

Manipulating tabulnr data: Sorting, filtering cases, selecting varfables, deriving new varnbles, grouping
and summarizing data working with packages (dplyr, tidvverse of any equivalent packoge in Python) for
data manipubutions and iransformations, discovering correlation between atiributes.

L=l

Exploratory data analysis: Random and nosmally diswibuied voriables. skewed normal distribution. 2-
seore, detecting outliers in dats, handling missing values

Yisualizing data through varioss phots and charts: Piec char bar charts, histogram, frequency polygon,
density plots, scatver plots, box & whisker plos, heat maps and contour plots., plogting the above graphi in
R/Python, plotting with package: ggpka2 in B or any equivalent package in Pyvthon,




Unat-111

Predictive modelling: What 35 predictive modelling, estimating o Fenction, the trade-off between mndel
accuracy and prediction accurscy and model imerpretbiliny, regression vemus Classilication, messorng e
qQuality af fit, The kias and variance trisde- afl

Simple and multiple linear regression modelling: Estimating the coeffickents, assessing the asccuracy of the
cocffichent estimates, assessing the sccaracy of the model. Logistic regression modelling, building regression
models in KPyihon

Umin-1%

Clnzsification Modeling: The process of classification, deciston tree, bayvesian, k-nearest nerghbor, support
vector machine classification models and thelr implementation in B/Python, evaluating o classification model:
confusion matry, accuracy, sensitivity. specificity, f-measure, kappa statistics, ROC and area under curve.
accuracy and imlerpretability of clussification models

Evaluating the securuey of o clussifier; Holdout or random sampling methods, crass-validation, bootstrap
rmethods,

Fext nnd Reference Books:

I. 1. Han, J.Pei and H.Tosg, Daia Mieore Clawcrpis aed .r;'n:.'m.iqr.ln_'_l._[-:[f.cl.'lfr_ Fourth Edrdmon. 2022

I WoN Venables, D M. Smith and the B cors Team, An mdredction 1o B Noves on B A Prageamrning
Envirovmen for Daia Analyds avd Corgpiics, version 3.3.2, 2 &

3, Crareth Jaimes, Daniela Witten, Trevor Hastie, Robers Tibshireni. dr Ssfroduetion 1o Staision Legrering
with Appiications e & Springer, Second Edition, 2021,

4, Hadley Wickham and Garrett Grolemund, & fr Date Science Twpors, Tidy, Transfevm aud aradel Daig,
O Reilly, 2007

% HKoger I Peng, B Programming for Bata Science; Lean Piublishing, 2015
David Beazley and Brian K. Jones, Python Coskhont: Recipes for Maitering Peshvn, O Reilly Media,
Third Editzon, 2012,

7. Andreas O Muller and Sormh Guide, Sefroduciion fo Wecfaime f_ramm_g' with J"_;'Hlu.q, A Cepaiede .I":'-"I" Dhata
Sciemitnr, O Railly, 2016,

g, Paul Teeter, & Coakhook, O Reilly, 2001
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MCA-34 Cyber Security

reneral Course Informaiion:

Course Code: MCA-34 Course Assesament Methods (internal: 30 external: 70)

Course Credits: 3 Twao minor expmimations each of 20 morks Class Performance
['vpe: Professional Core measured  theough percentage of lecwres mmended (4 marks)
Coniiat Howrs: 3 hadrsrwesk Assignment and quiz (6 marks), and énd semester exumination of

70 marks.

The svllabus is divided indo four units. For the end semesiar
examingiion, nine guestions are o be s by the examinct,
Clueatipn mimber ona i3 compulsory and contning Seven ahor
answer questions covermy entare Syllabis. Rest eight questions ane
set by giving two questions from cach wnit of the syllabus, A
candidate. is required by attempl any Toar quessions. selectmg
feast ane from eoch of the four units. All guestions cormy equsl
rirks.

Mode: Lecmares (L)
Exam Dnaration: 3 hiours

Precoguisite: Computes networks, essentials of compuoter security

Ahout the Course:

The mereaze intechniques for uniithorized gecess into gystens hos led io variety of cyber- allacks. To mitizale
the exploitation of the vulinernbilities leading to these attcks, we need to adopt robust security archilzciure
into our premises. We have to choose betweaen vanous evber security technologies. Tn the current scenario, we
requiire o secure end-to-end devices, networks, networking devices. The ohjective of this coarse is fo acquaint
students 1 ¢yber security principles 1o be followed while working onling and offline.

Coorse Outcomes; By the end of the course students will be able to:

{11, Roeognkee the terminalogy and concepts associted with networking and evber securiy, | LOTS:
Lewel 1: Remember)

C02. Disguss ovber security fundamentals, principles, ethical ssues and profeciion agrinst cyberenmes
(LOTS: Level 25 Uinderstiand)

CO3. Suggest spproprivte solutions and cyber lows for the cyber security violation nctivities.(LOTS:
Level 3: Apply)

CO4. Tdentify the challenpes of eyber security, cyber laws and ethical issues. (HOTS: Level 4: Analyse)

COS. Integrate cyher security frameworks for addressing cyber securiry vinlations, {HOTS Level 6
Create)

Course Content

Lmit-1

Cyher Secority Fundumentabs: Network and Security Concepts: Firewalls, Virualization, DNS, Radio-
Frequency ldentification. Attncker Technigees and Motivations, Tunneling Techniques, Fruud Technigues.
Threat Infrastruenmre, Exploitition. Malicious code. Defense and Analysis Technigues:

Limia-11

Ethics in Cyber Security: Privacy, Intellectunl property in the evberspace, Profeszsional ethics, Freedom of
speech, Fair user and ethicnl hacking, Trademarks, Internet fraud. electronic evidence, Forensic technologies,
DHgital evidence collections. Tools and methods used in evbercrime: Introduction, Password cracking,
Keyloggers and spywares, Yirus and worms, Phishing and bdentity thefi. Trajan horses and backdoors,
Stegancgraphy

Umit=111

Cybererimes and Cyber security: Cybercrime and lepal landscape around the world, Cyber laws, The [nduan
[T Act, Challenges, Digrtal signatuses and [ndizn 1T Act, Amendments to the Indien IT Act, Cybercrime and

ef Re?
_::-l-—-



plenishiment, Cist of Cybererimes snd IR legwes, Web threats for organizations, Social computing and
associnted challenges for grganizarions.

Lmit-1%

Protecting  Critical  Infrastructores: Crincal Infrastracmures: Mey  Assets, Critical Infrastruciune
Interdependencies, Internet, Social Media and Cyber Anacks on Critical Infrasructures, Cyber Threat
Spectrum- Cyberspace Attacks and Weapons, Framewark for improving Critical Infrastructure Cyber security,

Text and Reference Books;
i lomes Graham, Richard Howard, Cyber Securiry Exventhals, CRC Press, Taylor & Franais Group,

Firs1 Edition, 2011,

Thomas A, Johnson, Cwber-Securiry Protecting Critical Tnfrastruciires from Cyber Ataek ang vty
Warfare, CRC Press, First Edition, 2013

1 Mina Godhole and Sundt Balnpure, Cyber Securin, Wiley Tl 2000 1
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MCA-35 Theory of Computation

Cienernl Course Information

Couree Code: MCA-35 Coorse Assessment Methods {internal: 305 external: T
Corse Credis: 3 Two mimoer exarmbations each of 20 marks, Cliss Perlformance
mensured through percentage of lectures attonded {4 marks]

Vs Professional Core
Asslgnment and quiz (6 marky), and end semesier exanunaion

Contag bours: 3 hoursweek

A b of T marks.
Maode: Lectures (L) The syllabus is divided into Toor usits. For the end semestor
Exam Duration; 3 hours gxaminstion, nine questions are o be s by e examines

Cuestion number ope 1% compulsory and contoins. seven short
amAwer gliestions covering entire sylkabus. Reso eight questions
are set by giving two gquestions from each unit of the syllabus.
A candidate is required te attempt any four questions selecting
at least one. from each of the four onits. All guestions carry
eigoal marks,

Pre-requisites: Background in the fundomentals of discrete mathematics,

Abaut the Comrse:

Forrmal Longusees and Automata theory presents the theonetical aspects of computer science; which fny the
foundation of compiting science. The course introgfuces some fundanental concepts in automita theory and
formal languazes including grammar, finie smomaton, regular expression, formal language, pushdown
alomaton and Turing maching

Course Oatcomes: By the end of the coisrse students will be able to:

COl. Define terminology and concepts related to theory of computation. (LOTS. Leved 11 Remember)

CO2, IHustrate the undesstanding of concepts and apphications of theory of computetion. (LOTS: Level
2 Uinderszand)

L1353 Apply the principles of theory of computation te solve computational problems. (LOTS: Level 3
Apply]

CO4. Compare and contrast the hierarchy of grammars, (HOTS: Level 4 Analyse)

C005. Design various types of automata for given problems, (HOTS: Level 6 Create]

Conrse Content
L mit-1

Finite Automata and Regular Expressions: Finste State Systems, Hazie Definitions Non-Deterministic finie
automuta (MDF A), Deterministic finite suomata (DAY, Equivalence of DFA and NDFA Finite automata with
E- moves, Regular Expressions, Equivalence of finite sutomata and Regular Expressions. Regular expression
conversion and viee versa, Conversion of MFA 1o DFA by ArdensMethod.

Limit-11

Introduction 1o Mechines: Concept of bavic Machine, Propenties and limitatwons of FSM. Moore and mealy
Muachines, Equivalence of Mooré end Mealy machines,

Properties of Regular Sets: The Pumping Lemma for Regular Sets, Applications of the pumping lemma,
Closire properties of regular sets, Myhill-Merode Theorem and minimization of finite Automata, Minimization
Algarithm.

Lmai-101

Crummars: Definition, Context free and Context sensitive grimmar, Ambiguity regutar prammar, Reduoced
forms, Removal of useless Symbols and unit preduction. Chomsky Mormal Form (CNEF), Uriebach Mormal Foem

e 'h'_llﬂn

_—




{CINFY
Pushdown Awicimata: Introsbuction o Pushdiwn Michings, Appleation of Poshdown Machines

Umit-1¥

Turing Machines: Deterministic and Non-Deterministic Turing Machines, Design of T.M, Halting problem of
M. PCP Problem

Chomsky Hierarchies: Chomsky hierarchies of grammars, Unrestricted gommars, Conlext sensitive
languapes, Belotion between Innguages of clisses
Computability: Bagic concepes, Pramitive Recursive Functions

Text and Reference Boals:

I. Hoperoaftds O 13, Ullman, B Mothwank, Dafroduciion o amfimaty theory, fangroge & computition,

AW, Third Editson, October 2013,

K. L. P. Mishra & N, Chandrasekaran. Theory of Compider Scfdwomnans,  Languoges

cemtpitalion, PHI, Third Editien, Januwary 2006

3. Poter Linz, fetraduction to formal Longuages & Awtomara, Jones &Bartlett Publication. Sixth Editwon,
lanary 2006

4. Ramond Greenliw and H. Jomes Hoover, Fisedamentals of the Thooryof Computation- Principles and
Fractice, Harcourt India Py, Lid,. July 19498,

% M. R Lewis & C H, Papaditriou, Elemients of thiory of Compardation, PHC, 1998,

B John O Maniv, Suredietion to Lenguages and the Theory of Compatation. TMH.. Fourth Edition,
2011

1d




L=

gy g wnpagy L Mo 5]
SR -
TEpRALDT] NEMLILTTHY &

SPEALIEIEIER Y | [

{aneany g aaa] ss Lo smagead waagd o) eEwmne jo SRy snopma ._E_.J_.._. (]

(asATEY (F [RAST S5O ) S jo Syaming g Eeieey pae aedwo) 700

Ay b paaacp L)
swgoud peuosmndwoa 21j0s M ungitndinn po Lnag) jo saqelizond ap fpldy E00

(PUERIEPELY T (A4 ] G100 uemmndiin

o - - * = : = I i T |jo Sosp o wonespdde pue adadgos jo Furpisiiapun g ayEasnil {00 |
(KB [TRITTRET]
. - - - = - i | |janary s (ory) wonendmng (i Uy o page)ad sidaaund pon AFops SIS, AU (00

Thod

(AL

(i

6iCd

LO 90 [SOd [FOd

_.m.ﬁu.— .HIH..___"— 13

SOUGINL ) FREND y §0 16 ]

ey ) uoneinduio y o SI02) ) NLIERY BENERINIY 000



MOCA-36 Machine Learning Lab,

reneral Course Information

| Course Code: MCA-36 Course Astesament Methods:

Cowrse Credis 2 Totnl Marks: [ (internal: 50; external:540)

Type: Profesional Core Lab The internal and extermal nssessment is based on the level of
| Course Contact Hoars: 4 hours week participation in laboratory sessions, timely submission of
| Mode: Lab practice and ussignments experiments/assignments, the guality of solutions designed for
' the =ssignments, the performance in VINVA-NOCE, the gualiy

of Ebarstery file and el prectives Tallawad,

There will be & condinuois process Tor laborafory cowse
evaluation. Two internal examinations {each of 50 marks) for
the laboratory gourses (Minor Laboratory Evaluations: MLLE |
and MLE [T) will be conducted in the week before or afiter the
Intemal examinations fior the theory courses. The ovarall fnternal
marks will be calculnted as the avernge of the two minor
fnbopstory course evaluations. The courss coprdinalar wall
conduet these minoe evalinstbass o the lsls nmgned 1o e as
per their timetahle. The Chntrperson of the Deparment sall pnly
notify the sweek for the inteenal laboratory course evaluntivns.
The marks for MLE 1 and MLE 11 must be submifted within a
week of the conduct of thess laboratory course evaliEtions

The exiemal exominotion will be conduected b extermal |
examines appointed by the Controlker of Examintion nlong with
the internnl examiner, prefernbly  the  faboratorsy  coirse
| comrdinator, appointed by the Chairperson of the Deparment.
The final practical examirsation of duration three bowurs wall be
comclucted only in groups of 20-15 students

For implementing the spirit of continuous evaluation, the course
coordinators will mainiain the éxperiment-wise record of the
performunce. of students for the Bboratory courses as a part of

their lah course file.

The course coordimstor Intersd] Examiners/External Examiners
Pwill mintain &nd submn the hifrcation of marks obtamed by

| the dindents an dotecial as well os external evaluations in the
preseribed profosmies 1w the reapective departments in adedition 1o
submitting and uplosding of overall marks on the wniversity |
porial as per the reguirement of the resalt branch. The laboratory |
| Colsfse coordinator wall . alss conduct |:||'||:|m|nr': COUTRE &N
Csurvey and compute and submit the attoinment levels of the
cotrse ouleames of the laboeatory course based on direct and
indirect evalieation components and subrmit i to the Chaerperson
office along with the mternal assessrment marks.

Pre-requdsites: Pregramming in Java. Python B oand Oerave/ MATLAR.

Abhout the Conrse:

In this lab, courte, students learn foowolve pptimizntion, supervised and unsupervised lewming peoblems using
machine leaming tools. Students will use machive leaming tools available in WERA, R, Python and Chorave
ete. The lab experiments involve downloading datasers and applying machine leaming techniques on these
datasets, The coirse has a special focus on interpreting and visualizing results of machine learning algorithms,




Cowrse Duicomes: By the end of the srurse students will I able to:

0] Implement moghise leaming alporiihms using modem machine learning 1oals. (LOTS: Level 3
ApjHy)

02, Analyse the rends In datesets asing descriptive sustistics. (HOTS: Level 4: Analyse)

3. Apply deseriptive and predictive modelling. (LOTS: Level 3; Applyl

€04 Compare and contrast machine learming algorithms for a given problem. (describe dartsets using
descriptive statistics, (HOTS: Level 5 Evaluate)

i35 Create lib records of sssigrment by incorporating problem defimitions, design of solutbons, resulls and
witergretntions, (HOTS: Level & Create)

Cr6. Demonstrate use of ethical practices, self-learning and team spirit. (LOTS: Level 3 Apply)

List of experimenis/assignments

[ Install WEKA RPython Octave and leam 1o use these sofiwire packages.
1 Two gsslenmems related to clissification algorithos and iterpriting the reults of these algorithms
| wi mssigmmentis related to clustering algorithms and interpeeting the resilis of these algorithmas.

1 Ihree ussignments on designing newral networks for solving leaming proflems
4. Two assignments on mnking or seleeting relewvant frutures,
#. Two assignments on linear regression and logistic regression,
T One assigoiment 1o be done in groups,
Mot

[e acrunl experiments astignments will be designed by the coune coordinmor, Une assignment should be
dossrmed o be dona 0 groups of wie or e sidents. The exsignments must meet The cbjective of the canrse
and the kevels of the given course owteomes, The [ist of assignments and sehistule of submisaion will be
prepared by the course coardinaor 41 the beginning of the semester.
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MOCA-37 Data Analytics Lab,

General Course Information

Course Code: MCA-3T

Course Credits: 2

Type! Professional Core Lab,

| Course Comntatt Hours: 2 houra‘weel
Mode: Lab practice wnd assignrmenis

Pre-requisites: Basic programiming skilla.

4 booi the Coarse:

The course coordinaorTnemal Exsminers/External Examiners

| office along with the internol assessment marks.

Course Assessment Methods:
Ciourse Assessmont Methods {internal: 503 external:30)

The imternal and external assessment is based on the level of |
mrbcipation m  laboratory  sesseens, timely - sobmission of |
cxpertments/assignments. the guality of solistions designed for
the assignmsents, the performance in VIVAVOCE, the qualify
of lsborutory fike and ethical practices followed

There will be 8 continuous process (or |[shoraioey course
evaluation. Two miermal enaminations (each of 50 marks) lor
the loboratory sourses (Minor Laboratory Evaluations; MLE |
and MLE I} will be conducted in the week before or afier the
intemal examinations for the theory courses: The averall internal
marks will be calculnted as the average of the two minor
lnbormtory  course evaluations. The course coordinator will
condect these minor evaluations in the slets pssigned to them s
per their timetable. The Chairperson of the Department will anly
notify e week for the mermal loboratory course evalustions.
The murks for MLE | spd MLE 11 must be submined within a
week of the conduct of these laboratory course evaluations:

The cxternal examination will be conducted by externsd
examiner appoinied by the Controller of Examination slong with
the Intermal examiner, preferably the laboratory  course
covrdinatar, appoinded by the Chairperson of the Deparmen:.
The final peactical examination of duration three hours will be
combuied only iy groups of 20-25 students,

For implementing the spirit of continuous evaluation, the course
coordirators will maintais the experiment-wise record of the
performance of students for the laboratory cowrses as & par of
tlseir lab course file.

will maintain and sbmit the bifircation of marks obtamed by
the students in infernnl &= well as external evaluations in the
prescribed proformas o the respective departmmenis in addition
submining and eploading of overull marks on the university
paortal s per the reguitement of the result branch, The laboratery
course coondinattr will also conduct loborntory course exil
strvey umd, compute and submit the attainment levels of the
course outcomies of the laboratory courss based on diroct and
indirect evaluntion components and sabmil it 1o the Chairperson

The objective of this lab, & 10 enable siudents 1o learn BPMythan programming construgts for manipalating,
exploring and visualizing dota. It involves spplying descriptive und inferential statistics. It also covers
implementation of advanced dats anolytics fools for regression, classification and clustéring

rement of CAL
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Conrse Outcomes: By the end of the course students will be ahle 1o

COL.  Apply pre-processing lechniques to real workd dats, {LIVTS: Level 3 Applyh

COZ. Selve problems of predictive analytics. (LOTS: Level 1 Apply)

031, Evalumie the performance of predicrive models. (LOTS Level 5! Fvaluato)

£, Design complete dati analytics experiments. (LUTS: | vl fi Creai)

04 Create Inb ssignmend recond than includes problem definitions, sailiriinme, Teauls, snd concluskors (THITS: Level
i Cheale)

O, Demansteate sthical praciices, sell-lcaming and team spird

List of experimenis/assignments

Four Assignments on descriptive statistics

|
1. Four Assignment on visualizing data
1. Four Assignments on Pre-processing Data
4 Two assignments i selve linzar and nos-linear regression problems
§. Twe psignments on classification problems
6. Two assignment on different sampling technigues,
Note:

The actual experiments/assignments will be designed by fhe course coprdmator e asstpnment should be
designed to be done in groups of two of three studens. [he assignments must meet the objestive of the course
and the levels of the given cousse outcomes. The list of assignments and schedule of submission will be
prepared by the course coordinator at the beginning of the semesier
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MOCA-38 Industrial Training

General Course Informaiion
Course Code: MCA-38 Course Assessment H-l-!thnd:s_flm Ml}.ﬁ}_
Coiifse Credns 2

Mode: Self learning in industry.

iAm internal evaluation is done by o faculty member appointed by
the Champerson of the Department.

The evaluation i bused on the weightage of the following four
criferin

Slgnificance of knowledge of the intemship dommin: 30 %
Modern tools wsage, skill enhancement and the computing
system develaped: 30 %

. Presentation and Report Writing: 25 %

Fal =
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About the Industrial Training:

The students do training/intern=hip in [T or computing application related [ndustries affer the second semesier.
Duaring the isternship they are expected to learn modem tooks/software and develop applications that can be

corpleled within 4 to & weeks,

Course Outcomes: After doing internship students will be able to:

ol
Oz,

Ciha,

[

05,

COb

ca7

Analyse the suitability of computing rechniques and modem tools for solving problems. {(HOTS:
Level 4: Analyse)

Identily the strengths and limitations of the work done during industrial training. (HOTS: Level §:
Evaluate)

Equip themselves with modem tools 1o solve complex computing problem. (LOTS: Level 3: Applyi
Build effective verbal communication skills and team sprits. (LOTS: Level 3: Apply)

Interact with personeel from Industry and follow engineering and societal praciices, {LOTS: Level
3 Apply)

Fullow ethical and socictal practices while doing the waining and writing report. (LOTS: Level 3:
Appiy)

Develop communication skills fior preparing technical reports and presentation. (HOTS: Level &
Crente)
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MCA-41 1oT and Cloud Computing

Ceeneral Course Information

Course Code. MICAN]
Course Credita: 3

Type: Professwomal Core
Contact Houss: 3 hours'week
Minde: Lictures (L)

Esarm Dyisation; 3 hours

 Course Assessment Methods (internal: 30; external; 70)

Two mimor examinations each of 20 marks, Class Performance
measured through percentage of lecwres attended (4 marks)
Assignment and quiz (6 morks), and end semester examination of
Tl marks.

The syllabus 15 divided into foor imiss, For the end semester
EXAMIMATION. nind questions ore Lo be fet by the examiner,
Question nmber one i compulsory and contiing seven shar
Enswer guestions covering entire svilabis; Rest cight questions are
set by giving two questions from each wnit of the svilabus. A
candidate ix required to-attempt anv four questions sekecting ot
beast one from each of the four units, All questions carry equal
marks

Pre-requisifes; Basics of Computer Network, Distributid Systern

Aboui the Cowrse;

The abjective of the course is to give students a comprehensive understanding of the vision and impact of loT,

|&+T Markel perspective, Cloud architectures for cloud computing |

Course Chilcomes: By the end of the eourse students will be able to;

COl. Define concepts related to internet of things and cloud computing. (LOTS: Level | Remember )

CO2 Demanstrate o deep understanding of 1oT and cloud computing fundamentals, including key concepts,

componenis, s fechnotegies (LOTS: Level 1: Understand)
COY Apply cloud computing 1echnigues for various applications. (LOTS: Level 3: Apply)

CO4. Analyse cloud eompating models; architectures, services, 10T devices and solutions, (HOTS: Level 3

Analvse)

€05, Develop cloud and 10T based apphications, (HOTS: Level 6: Create)

Unit-1

Couorse Content

Overview of Cloud Computing: Briel hstory and evolution - history of gload computing, evolution
of cloud computing, raditional vs. cloed computing, cloud service models {lass, PaaS & SaaS) cloud
deployment modeks (public, private, hybrid and community cloud). benefits and challenges of cloud
computing, introduction 0 AWS public cloud vendor, cost optimization in AWS, bastes of virtualieativn.
vimsalization technologies, server vinualizatien, VM migration techniques, role of virtuaiizagion in cioud

computing, introduction o EC2 service af AWS

Umii-11

Working with Private Cloud: Private cloud definition, characteristics of private cloud. private cloud
deplovment meodels, private cloud vendors - CloudStack, OpenSiack, Ewcalyptus Micrasaft private

cloud & benefits and challenges, private cloud implementation in Amazon EC2 service

Unit-111

Working with Public Clouds: What ls public clowd, why public cloud, when 1o opt for pobiic clond, public
cloud service madels, public clond players, infrastructure as a service offering, laaS vendors, PasS afferings,

RATIIETE OFf TR %
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Pans vendors, software as o service, demonstrating  public cloud with AWS & storage pngl datakasd
services, privite v public doud = when e choose.

Umit=1'%

IvT Archltecture- Introduction, Stste of the art: Architecture reference model- intrasduetion, relerence
model and architecture, loT reference model

16T Reference Architecture: loT reference architecture- introduction. functional view, informeatien view,
deplovment and  operational vicw, other relevant architectural views, real-world  design  constraints-
imroduction, techmcal design constraints-hardware ks populur again, dets representution and visualization,
interaction und renste contigl

Test and Reference Books:

1. Jan Holler, Viasios Tsiatsis, Cathesine Mulligan, Stefun Avesand, Stamatis Kamouskos, David Bayle,
From Machtne-fo-Machkine to the faternet of Things. Sieroduction o d New Age of Intelligence, 15t Edition.
Academie Press, 2014

®  Hwang Kal. Fox Geoffrey ©, Dengara lack G, Duribured vl Toud Compating, Frean Paradiel

Proigenxtme t dhe fniermed of Thimges, Mg gan Raufmann Publishers, 2001,

Ruaninghouse Jobn W, and Ransome James F. Clowd Computing: Implempnration, Managemon, and

Kecurity, CRC Press, 2009

4. Vele Toby, Velte Anthony, Elsenpeter Robert, Cloud Computing, A Pracrical Appraack, TMH, 2013,

4 Vijay Madisenti nnd Arshdeep Bahga. Ffavermer of Thingsy (A Hani-an- approachy, 15t Edition, VFT,
2014
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MO A-42 Mobile Application Development

General Course Information N _ B
Courss Code! WC A=d2 Course Assessment Methods (internal: 36 exterual; T
Course Credits: 3 Twes minor examinations each of 20 marks, Class Performance
measured through percentnge of lectures atterded (4 marks)
Assignment and quiz (6 marks), and end semeste gxamination of

Type! Professionel Core
Contact Hours: 3 hours-week

70 marks.
Mlode: LA:I:II.!I'I'-HLl The syllabus 15 divided into four units For the emd scmesber
Fxam Duration: 3 hours expmination, nine quesiions are 1o be sel by the examiner

Question number ane 15 compulzory gad contalne seven shon
answer questions covering entise syitabus. Rest cight guistions are
set by miving two gquestions from each unit of e syllabus. A
candidate it vequired to unempt any four questions selecting at
lenst one from each of the four wnits. All questions carry equal
T £

Pre-requisites: Java Programming and Ohject-Oriented programming, Knowledge of RDBMS und OLTP

Ahvoad Uhe Conrse:

Mobile Application Development is introduced as a professional elective course for stisdents keepmg i view
the Employers’ requirements. Android Platform farms the basis for developing Mobile Applications since the
lust decade s compared 1o 108 Platform for Apple Products. The Environment reguires developing Liser
Immerface using Butons, Check-Boxes, A lert Dialog and s kind,

Course Outcomes: By the end of the course students will bie mble it

Ci1l State hoscs of Android. is Evolution and s Architecture. (LOTS Lavel b Rémemibsar)

CO2 Demonsteite the lifeeyele of software for Android mobile applications.

CO5. Prepare mobile applications on the Androwd phatformm, {LOTS: Level 3; Apply)

£, Compare working with buttons and other widgets far visual enviromments. (HOTS: Level 42 Analyse)
05, Develop mobike applications asing data storege in SCpLite Database, (HOTS: Level 6 Crests)

{owrse content

Lmie-1

Mobile (0% Architeeture: Android, Bilackberry (05, Firefox 08, 108, Window OF, ARM ond MIPS progessor,
Chalienges of the mobile platfonm, Hello Androdd example, Internal Derils, Dalvik ¥, Software Stack,
Android Core Building Blocks, Android Emulator, Android Manifest, xml, R.jova file, Hide Title Bar, Screen
Cirigmtatinm,

U=

LI Widgers: Working with Buiton, Tozss, Custom Toast, Bulton, Toggle Buiton, Switch Button, [mage Button,
CheckBox, Alert Dialoy, Spinner, AutoCompleteTextView, RatingBur, DatePicker, TimePicker, ProgressHar,
Chifck Contact Budge, Analog Clock and Digital Clock, Working with hardwars Button, File Downlaad,

Umis-111

Activity, Intent & Fragment: Activity Lifecycle, Actvity Example, Implecit Intend, Explicit Intent, Fragment
Lifeevele, Fragment Example, Dynamic Frazment.

Android Menu: Opthon Menu, Context Menu, Fopup Meni

Lt Manager: Relalive Layout, Lisear Layout, Table Lavaut, Grid Layout,




Limit-1%

Adaptor: Array Adaptor, ArmayList Adapior, Base Adaplor.

View: GridView, WebWiew, ScrollView, SearchView, TabHost, DynamibeListView, Expanded Lirview
SO Lite: S0 Lite APL SQLiwe Spinoer, 501 e LkstView

XML & JSON: XML Parsing SAX, NML Parsing DOM, XML Pull Parser, JSON basics. PR3N Parsing.

Toxn umd Reference Books:

1 Redazione 1o Programmo, Android Programming, 2011

3 John Horton, Android Programming for Beginnerd, packt publishing, 2013

3 Fason Wei, dndrond Datahase Prograsiming. packt publishing. 2012

4. Mogk L Murphy, Andreid Programming Tiorials IrdEdition, 2010

5 Bill Phallips et al., Andraid Progromming - The "G e Rumehy G, 20007

6. Rick Rogers et al, Android Application Developmeni: Programming with the Croggle SO, 2004,
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MCA-43(i) Big Daia Analytics

General Course Information
Course Code: MCA=23(i) Elective-1 Course Assessment Methods {imternai: 30: external: Ty
Course Credits: 3 Twn minor cxaminations exch of 20 marks, Class Performance
Type: Professional Core measured through percentage of lectures attended (4 marks)
' Assignment and quiz (b marks), ad end semestar EX AL

Laﬁui Houirs _1.1h|:|ur1-"|.'.-r_"|.'li of T marks
poce cctures i The syllabus is divided inte four units, For the end semesier
Exam Duration: 3 hours cxamination, nin¢ questions are 1o be set by the examincr,

| Cestion number one is compulsory and contaims seven sheorl

answer questions covering entine syllabus, Rest gight questions
| re set by glving two questions from cach unit of the sytlabies
A cancidate ks required to atternpt any four questions selecting
at henst one from each of the four units. All questiens carry equal
marks.

Pre-requisites: Basics of stutistics and data i

Ahaut the Course:

This course simas to pravide stodents with the knowledie of curmen challenges, methodologees and technnlogies
in processing big data. Emphiasis will be pinced on the students’ understanding af the ratienales behingd the
technologics and the students” ability 1o wnalyss hig dam using professional packages and 100ls.

Course Outcomes: By the end of the conrse students will be ibile to:

011, Recall the concepts and erminology of big data analytics. (LOTS: Level 12 Rememberi

12, Deseribe algorithmes and technigues for hig datn analytics. (LOTS: Level 2 Limdersgamsd)

03, Apply technical skilis and modern fos for descriptive and predicative modelhng for b dma, LOYTS:
Level 3: Apply)

CO4. Judge different frameworks for big data analytics, (HOTS: Level 4 Analyse)

(05 Examine critically the performance of big dat analytics alaorithme and techmigues, (HOTS: Level 5:

Evaluate)
CO6. Devise schemes for big data snabytics for solving hig dutn problems in efficient mannes, (HOTS: Level

fr; Createh

Course Confent

Unit-1

Introduetion: Overviews of Big Datn, State of the Practice in Analytics, The Data Seientist, Big Datn Analytics
in Industry Yerticnls, Datn Analytics Lifecycle Challenges of Conventional Syatems, Statisrical Comcepts:
Sampling [hswibutions, Re-Sampling, Siistical Inference, Prediction Error, Regression Modelling.
Multivariale Analysis, Bavesisn Modelling.

W wit=11

Mining Data Streams: Stream Lata Model and Architeciure, Stream Computing, Sampling Data in a Streai,
Filtering Streams, Counting Distingt Efements n & Sream, Estimating Moments, Counting Uneness [m &
Window, Decaying Window, Real time Analytics, platform (RTAF} Applications, Case Studies. Real Time
Sentiment Analysis, Stock Market Prediction

Linit-111

Freguent temset amd Clastering: Mining Frequent ltemsets, Market Based Model Aprion Algorithm,
Handling Large Data Sets in Main Memory, Limited Pass Algorithm, Counting Frequent lemsels in n Stream,

Clustering based Tﬂhulq;:u: Hierarchical, K-Meuns etc., Clustering High Dimensicna] Data, CLIQUE And
et

. -_-_t'-"tﬁ W ,_“1 L ﬁlﬁ_‘l{lﬂ
w s W P~




PROCLUS, Freguent Pattern based Clustening Methods, Chistering in Mos-Euchidean Space, Clustering for
SbrEanis and Pl iumm.

Upit-1

Frame works and Visuatization: Overview of Map Reduce, Hadoop, Hive, MapR, Sharding, Mo S0L
Databases. 53, HADDOP, Distributed File System (HDFS). Visualizations: Yisuel Data Analysis Techniques,
ifsernction Technique and Applications.

Test mnd Heference Hashs:

Wichisel Berthold, David 1. Homd, frtefiigens Data Amalysis, Springer, LN

A. Rojarsiman, ) D, Ullman. Mining of Mooy Datasets, Cambridge University Press, 2002

@il Franks, Tuming the fig Data Tidal Weve. Finding Opportunities In Hure Doty Streamy with
Acvanced Analviics, John Wiley & sons, 2013

1 ditenn J. Mvatt, Making Sense of Data, Jolin Wiley & Sens, 2007,

e Wogrden, B Dove Clozrary. O'Reilly, ikl
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MO A-4300) Software Project Management

reneral Course Information

Course Code: MCA3(i1) Elective-] | Course Assessment Methods (intertial: 30; external: 70)

Ciourse Credits: 3 Two minor examinations each of 20 marks, Class Performance

Type: Professional Core measured through percentage of lectures aniended {4 marks)

Comtiect Hours: 3 hours'week Assignment and quiz (6 marks), and end semester examination
: of T marks:

Modey Lectures (L) The syllabus is divided into four units, For the end semester

Fxam Diuration: 3 hours pxaminstion, ning questions are 10 be set by The examimer

Question pumber one 15 compubsory and contains seven short
answer questions covering entire syllabus. Rest eight questions
are st by giving two questions from each unit of the Syllabus.
A condidate & required o attempt any four questions. sleching
at least ane from each of the four units: All questions carry equal
miarks.

Pre-respuisites: Preliminary knowledge of Software Engimesning.

Ahout the Course:

The ¢oirse fnvolves raining students in software project munagement and project planning. 1L focuses on the
need for cureful planning, monitwring and contrel for delivering quality projects in time. Besides thes student
e 1oy measure the success of & project in meeting its objectives.

Course Duteemes: By the end of the course students will be able to:

0 Cratline basic coneepts relsed o software project management and planning, project gvaluation. nisk
munagement mnd software quality. (LOTS: Level 1@ Remember)

02 Demonstrate the knowledge of software project management concepts. (LOTS: Level 2; Understand)

COL Apply software project management principles for risk snalysis and quality management. (LUTS
Level 3: Apply)

COM Manage conracts and people as individual as well as in teams for soffware development. (LUTS:
Lével 3 Apply)

COF Analyse sofiware project planning and development strategies, (HOTS: Level 50 Analyse)

Cin,  Evalaate sellwore development prijects, | HOTS: Level & Eviluate )

Course Conteni
L mii-1

Introduetion 1o Software Project Mansgement(SPMj: Definition of Software Project. Software Froject Vs
Uther types of projects, activities coversd by 5PM, categiwizing software projects. projoct as sysiem,
mankgement control, Requirement spesification, Information and contral in OTEINIZAtON, Project mEnsgement
Irfe cvcle.

Stepwise Project Planning: Inroduction, selesting a project, identifying project scope and objectives,
identifying peojecs infrastrucrure, analysang project charcteristics, identifying the praject products and
sctivities, estimate elforts for each activity, idenfifying activity risk. allocate resources, review/publicize plan

Limii-10

Project Evaluation and Estimation; Cost-Blenefit analysis. cash flow [orecasting, cow benefin -evaluation
wecluiques, Selestion of an spproprinte praject, choosing technologies. chowe of process models, rapid
spplication development, waterfall model, V process model and spiral model, Albrecht function point analkysis
Activity Planning: Objectives of actnaty planning, praject schedule. prajects and activities, sequencing and
scheduling activities, network planning model

1




I
]

Linig-111

Risk Management: Introduction, the noture of risk, managing risk. risk identification, risk analysis, seducing
thie risks, evaloating risks o schedule, caleulating z-values,

Resource Allocation: Imroduction, the natiere of resources, identifying resource requirements. scheduling
resnurces, crepbmg critical paths,

Uimie- 1%

Mansging Contracts und People: [ntroduction, types of contract, stages in contract placement, s of
COTMFOCL COMTact management, acceptance, managing people sml organizng feams:  Introduction,
undesstznding organczation bekaviour: 8 background, selecting the right perzon for job, instruction in best
methods, motivetion, working in groups, becoming a team, decision making, leadership, orpankeation
AbFUICIares.

Software Cruality: Introduction, the place of software quality In project planning, the importance of software
quality, defining softwire quality, MeCall’s sofiware quality fociors, product versus process qualiny
manigement, external stndards, techniques o enhimce software qualiny.

Text and Reference Books;

Haob Hughes and Mike Cotterell | Soffwars Profect Manegement, Sooth Editien, TR, 2018,
Walker Royee, Sffwerre Provect Monagemend, | Addison Weskey, 1998

Pankaj Jalote , Soffware Projec Maragemens  Practice, Pearson, 2002.

Ramesh, Mamagiog (lobal Sofmware Projects, TMH, 2005,

e

L LTI T T I T 12t 9T 99977 T T LN 0N0N0N01
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MOCA-43{iii) Digital Image Processing
Greneral Course Information

Course Code: MCA-43(iii) Elective-] | Course Assessment Methods (intermal: 30; extermal: 70)

Coorse Credits: 3 Two minor examinotions each of 20 marks. Class Performance

Fype: Professional Care meastred through percentage of lectures aftencded [4 marks)

Contuct Hours: 3 hours'week Assignment s quiz (6 marks). and end semester examination
; i ol 70 marks,

Mode. Lectures (L) Tt 5yElabuus g divided into four units. For the end semesier

Exam Duration. 3 hours | eXaImination, mine questions are fo be wr by the eximimer

| Question number one & compulsory and contiting. seven short

| BREWer questions covermg entird syllabus. Rast eight questions
are set by glving two questions from each unit of the syllabus:
A candidate is required to attempt any four guestions seleeting
At least one from cach of the four units, All questions CirTy
equal marks.

Prerequisites: knowledge of basic fincar algebra, baske probability theory, basic programming tweehaiques and

Fourier Tramstorms.

Aboart the Course:

Dugital Imuge Processing provides o theoretical foundation of digital image processing concepts. This course
delivers mathematical fousidation for digital mamipubation of images, image ACQULSIGON, pre-processing,
enhancement. segmention and eampression. Students leam algorithms tha perform. basic image processing
operations {c.g., histogram processing. naise removal and image enhancement and restoration). Algorithms for

image analysis {e.g., image compression, image segmentation and image Tepressntation) are explined.

Course Outcomes: Ry the end of the course students will be able to:

CO1. State concepis related to wmige acquisition and processing. (LOTS: Level 1 Reémember}
COL Mostrate the principles and methods in image processing. (LOTS: Level 2: Understand)

C0O3. Apply mathematical funictions for digial maripulation of images such as fmage acquistion, pri-

Provessing, scgmentation, compression and representation. (LOTS: Level 3 Apply)
LM, Campure various imige processing techniques. (HOTS: Lavel 4: Analyse)
CO5. Assess the viriows image processing technigues for a given problem, (HOTS: Level & Evaluate)

CO6. Design and implement algorithms for digital image processing eperations such as histogram
equaiization, filering, enhancement, restoration and denvising, segmentation, compression. (HOTS:

Level fi: Creais)

Course Content
Umin-1

Introduction and fundamental to digital image processing: What 15 digital image pracessing, Origin of
digital image processing, Examples that use digitnl image proceising, Fundamental steps modigital mnoge
processing, Components of digital image processing svatem, Image sensing and ncquisition, Tmage sampling,
Quantization and representation, Basic relalionship hetween pivels

Image enhancement In spatial domain and frequency domaim: Background. Basle gray  fevel
tranaformation, Histogram processing. Basics of spatial filtering. Smoothing and sharpening spatial and the
frequency dormain filters,

Unit-11

Image Restorathon: Image degradation/restoration Process, Noise models, Restoration m presence of nokss,

‘gn
Ly
\%,

|
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MCA-43(iv) High Speed Networks

General Conrse Information
Course Code: MUA-43(iv) Elective-1 Conrse Assessment Methods {infernal: 30; external; 70)
Coniesd Credits 3 Twi mindr exaominations each of 20 marks, Cles Performonce
measuted through percentage of lectures attended (4 marks)

Fype: Professionel Core v
Assignment and g (6 marks ), and end semesier examinstion of

Contat Hours: 3 hours wigek

Mididhe: Loct: L T marks.
o _"“_{ 4 The syilabus s divided mto four wnits, For the end seeneser
Exam Duration- 3 hours examination, nine guestions are 10 be sct by the examiner

Cuestion number voe s compulsory and comaing soven short
answer questiens covering entire syllabus, Best gipht questions
are $0f by givipg fwo guedtions from esch unit of the sy llabus. A
candiclate o required 12 atempl any four guestinhs selecting al
beasr one from cach oF the four unpbis Al questions cary equal
inarks

Fre-requisitest kipowledge of compumer neiworks

Abori the conrse:

High Speed Nitwurk s & profesionil core course based orowrd Metwork Srchiieeiunes, protovels psed peros;
Mg livers, lechniguds dssd m communication and modes of data irmnisfer. The course deals with vreating Hish
Speed Metwirks fr oy organ leadoninsthute switl its vanous phoses/life cveles

Cannrse Chaleopmes: By the cod of the eourse students widl he able tis,

L0001 Chitline dilferent high speed neswork technologies. (LOTS: Level §; Rencinbor)

COT, Explain working of different wined / wireless technologies sultible ot | AN and WAK
comeiunication (LOTS: Tewvel 2t Understand)

LLAT Bise fogh speed teswork technobogies o provide solutions for oresting efficient networks (L0075
esl 30 ApPlY)

bt Linmpiare ditiereny hegh-specd rechnolegses i, differsin seenamos | shEtons. (17075 Level @

Analyse |

CLE Recogniee the evolving trends and cmerging wechnologies in gh-speed nebworks. smying epeduned
with industry developments and sdapling 10 changing network. reguirements. (1T Lavel &
Evalnete)

Comise Canbeat
[T

Crigabit Kthernet: Ongrview of et Ethernot, Gugahin Ethemet - gverview, apeeificstions, livered protacol
arvhitectire, frame format, nefwork design using Gigahit Ethernet. applications, 1000 Btherns - overview,
fwyered privocsl architecture, frame formai,

Fibwr Chanael: Fiber channel — overview, topologics. pors. lavered protocol archecture, frame struciurs.
clase ol service

L RE A I
Fraome Relay: Protocel architeeiure and friome format
IS0 & B-ISDN: Channels, interfisces, addmsing. prodocel archiieciung, services.
ATM: Virtual cieuits, ¢ell swilching, reference model, taffic manngement.

Linit-111

Fereloss Netwarks: Dxisting ond emenging smndards, Wireiess LAN (BO2.11), Brosdband Wireless (302164
Shictoodn (RIT 150 thedr lovered protocol architecture and socurity. Mobile Networks — GSM, CDMA

! ﬁ.‘.‘ﬂ
w7,




Firabi=Iv

Imicrned Layer: 1FVa and 12V6, 1P sddressing, IP classes, CIDR.
Frawsport Layer: UDPITCT protocols & urchitecture, TOP connection msanagement,
Apphention Laver: DS, E-Mail Vides ove: [P

Tt wint Pefomenee Povls:

techen Seliiler. obile Communtcation, fearson, Second Edition, 2009,

Amdrew 5 Tancabanm, Nick Feamster. David ) Wetherall, Canigruter Networky, Pearson, Sixth Edition,
2l

3 Whliam CY Les, Mobile Chmammanicarion Engiveering, Theary and Applications, McUirawlill, Second
Edution July 2401 7,
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MO A=44{1) Soft Computing
General Course Information
Course Code: MCA-34{1) Elective-11 Coiirse Assessment Methods (imternal; 305 externak Vi)
Cokmse Credits: 3 lwa minoe examinations each of 20 marks, Class Perormnce

measured through percentage of lectures attended (4 marks)

Twpe: Professignal Core : I A
Assipnmant and quix {6 marks) and end semesier axamInalon

Contact Hours; 3 howrs week

e T [ of 70 marks
ociec Laetures L) The syliabus is divided into four units, For the end semester
Fxam Duration: 3 hours examination, nine questions are to be set by the examiner.

Question number ong is compulsory and contains seven short
Andwer questions covering entire sy linbus, Rest exght questions
are set by glving two questions from esch unit of the sy ltabus,
A candidate is required to attempt any four questions selecting
al lgnst one from each of the four unite. All questions Carry
gqual marks..

Prerequisites: Basic knowledge of Probability Theory, Sel Theory and, [k Strocture and Computer Algorithms

Aboad the Couwrse:

We neod 10 learn soft computing technigues te make intelligent machines that possess human like abilities 12
reason, Jeam and handle the urcertainty und vagueness often inherent in real world problems. Unlike
conventional computing, soft computing techniques are tolerant of imprecision, uncertinty and
approximations, and provide low cost, robust and tractable solitions 1o the complex real-world probilems where
conventional methods fisil to do 50, This introduciory course on soft computing 5 going to cover Cienefic
Algorithmis, Astiftcinl Neural Networks and Fozzy Logic.

Course Outeomes: By the end of the course students will be shle to:

COl. Define the terminofogy and concepts telmted to soft computing technaques. (LOTS: Level 1:
Remember)

C02, Discuss soft computing techniques including genetic algorithms, furzy systems und neurnl networks,
(LOTS; Level 2: Understand)

C013, Solve problems related to Genetic nlgorithms, Fuzzy logic and Neural Metworks (LOTS: Level 3
Applw]

Cod. Apalyse the design of Cenetic Algordhms, Neurdl Networks and Fueey Systems, (HOTS: Lewvel 4
Analyse)

Ci35 Justify the design of & soft computing algorithm for & given problem. (HOTS: Level 5: Evaluate)

CoM. Design Genetic Algorithms and Newral Metworks 1o selve optimization and pastern recogition
problems. (HOTS: Leved 6; Create)

Course Content

Umi-

Intraduction to Soft Computing and relsted definitions: Defining soft computing, Differentioting the situations
for application of hard and soft compuring; Working of 2 simple Genetic A |gorithm: Repeesenttion/Encodmy
Schemes, initializing a GA populasion, evaluation function, genetic operators, Funetion optimization using GA
Study of parmeters of genetic algorithms and 15 performince, sampling and selection mechanisma. Scaling
of (A popllation,

L mit-01

Designing Genetic Algorithms for different applications: Different types encoding schemes, role of fitness
funceion, different types of senetic operators, Designing GAs for numerical optimization, knapsack probiem
(s fheide
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and ravelling salesperson and other similar problems

Puizysets: Hasicrerminologvamadde f'lr|1liumupnm1|1nsunFu?JF¥E!s.HFfm‘lmtlatlluniandpu:nmﬁtriul:mrl.
MEs of one and rwo dimensions, Derivativies of parameterised MFs, Fuzzy numbers, Extension principle and
fuzzy relitions, Operations on Fuzzy relitions. Linguistic variables, Fuzzy If-Then Rules. Compositional mile
of inference

Umit-1Y

meurnl netwarks: B terminology’ and definitions, Mode! of an artificaal newron, Sipmod function, Neoral
setwurk Archilectunes, Rosenblatt's Perceptron, Fixed increment percepiran leaming wlgorithm for o
¢hussificntion prablem, Exampies of leaming of ANDVOR gute by perceptron, XOR problem, Back Propagation
Neural Networks: Architecture of o backpropagation network, Model for multi-lisyer perceptron, Back
propagation leaming, Delta or gradent descert learming rule and effect of learming rate, Back progagation
learning algorithm

Text and Reference Books:

Lo Bavid, E Goldberz, Genorie Algorithms e Search, Clprmnizarion and mochdne Jearnimy, Addison
Wiesley, 1994

I Ehigrmiew Michalewice Genpsic algurihmns = Datg Siruchures = Evaldition Programs, Springers-
Verlyg, |59

5 M Mitchell, An Introduction o Generle Alporithmy, Prantice-Hall, 1098

4. 8 Rijascharan & G. A. Vijayalakshmi Pai, Newrad Nenworks, Fuzzv Logic and Gemetie Algorithmy:
Syenhesi & Applicationy, PHI, 2003,

3.5 M. Sivanendam & 5. N, Deepa, Principles of Soft Computing. Wiley - lndia, 2007
J<5 R Jang, © -T. Sun, F. Mizutani, Menrp-Firzsy and Soff Commpmriing, PHI, 1997,

f simon O, Maykin, Meoral Netwirks, 4 Comprohenrive Fourrdation, PHI, 1991,
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MC A-d4{ii) Compiler Design
General Course Tnlormaotion

Course Code: MCA-440ii) Elective-1l  Course Assessment Methods (internal: 30; external; 70)

Course Credit: 3 Two minor examinntions each of 20 marks, Class Performance
Type Professional Core memired through percentage of lectures attended (4 marks)
Canibicct Hitiw: 3 hooisiwaek ::;rﬁgﬂ;fﬂ and guie (6 marks}, and ond semester examimation
"_t‘:'d' Leceures (L) The svllabus |5 divided into four units; For the end semaster
Exam [heration: 3 hours examination, nine questions are to be set by the examiner

Question number one s compulsory end contams seven short
answer guestions covering entine syllobus, Rest eight questions
are set by piving two questions from each unit of the syllabus
A candidate & required so attempl dny four questions selecting
at least ane from epch of the four units All questions carry
counl marks

Prereguisites: Knowiedee of Discrete mathematic, Theory of computation and Computer algorithms

Abount the Course:

Compilers have become part and parcel of today’'s computer systems, These are résponsible for masing the
ser’s computing requirements, specified as a picce of program, understandable to the underlying machine.
I hese tools work as interfoce between the entities of two different domains — the human being and the machine.
Compiler deslgn covers baske translation mechanism and, error detection and recovery. Tt also includes lexical.
syt and semantic anolyais as front end, and code generation and optimization as bock-end.

Course Dutcomes: By the end of the coarse students will be whle to:

Cio . Stape principles of compiler design, (LOTS: Level |: Remember)

CO2. Miustrate the essential phses for putomatically converting source code imo tErget code, (LOTS: Level
2: Undersiand)

03 Apply lexical analysis, syntay analvsis and code optimization techniques for solving problems. (LOTS:
Lewdl 3 Appiv]

LU, Analyse o porsg iree and g given BMF grammar, (LOTS: Level 4 Analysa)

08 Compare and contrast syntax-oriented translation schemes (HOTS: Level 5: Evilumte |

COb. Design a lexical onalvser fram the specification of a longuapge's lexical rules. (HOTS: Level 60 Create)

Course Content

Lmit-l

Introduction To Compilers: Compilers and ranshators, need of ranslaions, structure of compiler its different
phases. Compiler construction teels
Lesical Analvsis: Role of lexical analyzer, design of lexical analyzer, regular expressions, Specification and
recognition of 1okens, impul buffermg, A langunge specifving lestbeal analyzer. Finite sultmuin, comversmun
from regular expression w finite automats, and vice versa, minimizing number of states of DEA
Implementation of lexlcal analyzer.

Lmi=11
syvatns Amabysin: Hole of parsers. context free grammars, defininon of parsing. Parsing Technwgue: Shift-
reduce pArsinge, eperabon precedaencs paring, top down pn:.iinr_'_ pﬂ:!dﬁl'l'-l'l.'- p.nrting

Umis-111

LR parsers, SLE, LALR and Canonical LR parser. Syntax Directed Translations: Syntax directed
definition. construction of symax trees syitay directed translation scheme and implementation of simtix

- i ]
o2

=




directed wanslanon, three address code, quadruples and triples

Unit-1%

Symbed Table & Error Detection amd Recovery: Symboi tables. its contents and data structure for symbol
thles; trees, arravs, linked lists, hash tables, Errdes, lexical phase erfor, synlachic phiste erfor, Semantic eror
Code Optomization & Code Genesation: Code generation, forms of objects code. machine dependen! code,
opiimization, repister allocatbon fof Jemporary and mser defined varahées

Test and Reference Books:

P
3
1

Alfread V. AHD, Ravi Sethi and 1.0 Lllman, Compiery Principie. Technigques ard Tools, Addisen
'l."."l:'sll::, 0T

Trembiny and Sorenson, Dhenry aid practiee of compiler writing, MeGiraw Hill, 1985

Diliarivdore, Syarem soware, MGH. 19846,

Alfred V. Aho, Jeffrey D, Ullman, Prineinder of Coarpifor Desigor, Sarosa Publication. Xonl

-
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MO A-44ii) Data Mining Techniques

Greneral Course Information
Couree Code: MCA-d4(i) Elective-11 | Course Assessment Methods (internal: 3 exiernal: 70)
Comrse Credits: 3 Two miner examsinations cach of 20 marks, Class Performance

Type: Professional Core measured through percentage of lectures atended (4 marks)
Assignment and guiz (6 marks), and end semester examination

Contact Hours: 3 hours'week

of T murks
'"'.“"“ M) l_l":' The syllsbis is divided into four units. For the emd semesier
Fxum Duration: 3 houts exnmination, Hne guestions are 0 be sek by the examing

Ouzstion number one s compulsory and contains seven shon
anEwes questions covering entire syllabus. Rest cight questions
are set by giving two questions from each unit of the syllabus
A candicate is required to attempt any four quéstions selecting
at least one from ench of the four units. All guestions carry
couenl marks,

Pre-requisites: Knowledge of database systems. clementary knowledge of statistics and probabily

Abogt the Course:

[3at is growing exponentially day by day. There is i need 10 process and analyvse the daia o extract knowledge
fram i1, so that one can wae that knowledge for decision making, This course provides introductory concepts af
duts mining and data warehousing. The course will be taught with a database as well as machine leaming
perspectives. The objective of the course is to provide a comprehensive undersanding of data prep-procossing,
data mining tasks and evaluation of results ohtained out of datn mining processes,

Course Dutcomes: By the end of the course students will be able

COL. Outline various types of datn mining snd date warehouse concepss mnl fechniques. [ LOTS:

Level |: Remember]
02 Explain characteristics; architecture of a dats wanchouse, OLAF operations and datn mining

tasks, {LOTS: Level 2! Understand)

CO5. Apply various pre-processing and data mining technlques o extracting vitluable infermation
from dmte, (LOTS: Level 3: Applv]

C0M. Evaluate the descriptive and prediciive data mining models. (HOTS; Level 52 Evaluate)

0%, Plan a dois mining process for discovering knowledge from real-world databases. (HOTS:
Lewvel & Create )

Course Conient

Umit-1

Introduction to Data Mining: Kind of data 1o be mined, Data Mining Functionalities. Technologies used in
[3ata Mining, Applications of data Mining, Major [ssues in Data Mining

Duta Pre-Processing: Need for preprocessing. Dasa Objects and Anribute types, Statistical deseryption of dain,
Date Visualization, Measuring similarity and dissimilarity of data, Data Cleaning, [xata Imegration, Data
Heduction, Data Transformation and Dats Discretization

Lmit-11

Data Warehouse: Introduction, Data Warehouse and Database Systems, Data Warchouss Archifecture; Diata
Warehouse Models, Daza Cube and OLAP, Mulridimensional data Model, Concept Hicrarchies, CHLAP
operations, Data Warehouse Imiplementation

Umit=101

Mining Associations and {__‘ﬂ!l‘l‘l_l, Froguent Patterns, Associations and Comrelatsons, Frequent

5 4 'y
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inverse fiftering, Minimum mean sguare filtering, Geomeeric mean filter, Geometrde tranaformations. Caolor
Image Processing: Color fundamentals, Color models, Basics of full color image processing, Color
trinsiormations.

L'mit-111

Imuge Compression: Fundamentals, lmage compression models, Error free compression. Lossy compression.
Lmage Segmeniation: Detzcton of discontmuelties, Edge linking and boundary dewesction, Thresholding, Region
Based segmentation,

Unie-1V

Representation, Deseription snd Recoppition: Represenfation-chain codes, polyvgonal approximetion and
skelens. Boundary descriptors-simple descriprors, shape numbers, Regional deseripiors- simple, topobogicnl
desoriptors

Hecogmithem: Fanern und Pamnern elasses,

Text pmd Keference Books:

. Rafael C. Gonzalez and Richard B, Woods, Digifal fmage Processing, Pearson Education, Ed, 2001

2. Anil K, Juin, Fundemencals of Digitad fmage Processing, Pearson Education, PHI, 2001

3 ;I'mku Acharyn and Ajov k. Ray, mage Processimg-Princigles and Applications, John Wiley & Sons.

ne., 2005

L hondn and 03, Do Mayumdar, Odgined Tmepe Procesying ond Anabes, PHI, 2003

. Milan Sonka, Vacloy Hlavac, Hnﬂm Bowle, dmingge Proveseinge, dmefvsi angd Mpckime Vivion, 3
editismt. PWS Pubhshing Company, Themson Learning, 19994,
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Iemser Mining wsing Aprioni Algorithin, Generating Associstion Bules from Freguent [emsets. Improving
efficiency of Apriori, Pattern Growth Approach for Mining Frequent emsets, Pattern evaluation Methods,
Advanced Pattern Mining: Pawern Mining in Multilevel and Multidimsensional Space, Constraini-[ased
Freguent Pattern Mining.

Lini=1%

Clussification; Introducion, Clsssifeation asing Decaon Tree Induction, Bayesian Classification Methods,
Rule Based Classification, Medel Evalustion ond Selection, Techniques 1o Improve Classification Accuridy
Classificntion by Backpropagation, Suppont Vector Machines and Lazy Lesrmners.

Cluster Analysis: [ntroduction, Basic Clustering Methods, Partitioning Methods, Hierarchical Methods,
Evuluation of Clusierng

Tenl nnd Helerenee Hooke:

I hawe Han, Micheling Kamber and Jian Pei, Dava Mining Concepis wud Techmigues, Morgan Kaufminn
Puiblishers, Third Editkmy, July 2001,

2. Alex Berson, Stephen ). Smith, Dute Waerehowsing, Dara Miming & OLAP, Tata MceGraw Hill, 2004

3. Pang-King Tan, Michael Steinbach and Vipin Kumar, farredeciv ta Dote Miniag, Pearson Education,
2014

4. K F. Soman, Shyam Diwakar and V. Ajay, Tngight iwe Dava Mining Theory and Praciies, Easter
Economy Edition, Prentice Hall of India, 2009,
G ke Grupea, Sewelicetan o Darg Mining wik Cave Siardier. Prentice Hall of India, 20006
Daniel T. Larese, fhata Ming Methods amd Models, Wiley, 2006
W L I, Swilding vt Sare arahouse, Wiley Indin, 20Kk
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MUA-44{iv) Computer Graphies

General Conrse Information

Course Code: MCA-4{iv) Elective 11| Course Axstssment Methods (internal: 30; externai: 7o)

Corurse Credis: 3 Twa minor examinmions each of 20 marks, Clags FPerformance
Fvpe Prodessionnl Care messured trouph perceitage of lectures anznded (4 marks)
Conjagt Hobfs: 3 hisiers/wissl, Assignment and quiz (6 marks), mnd end semeier L TR
Mode: Lectures (. of 70 marks.

Ewam Pruratioo: 3 hairg The syllabus s divided imto fowr anis. For the end SeTnEsie

eXLmination, nine questions are to be set by the examiner
Question number ane ls compulsory and conaims seved bt
HEIRWET qUEsIonRs covering entire syliobus, Bexgt right guestions
are 4 by giving two questions from each unit of the sl
A vindtidute 1 reguired wo mitempt any foar Quesiions selecung
al lenst one from cach of the four units. ATl yuestions carry grjuel
meieks

Pre-requisites: Hisic mathematical cancepts and computer algorithos
About the Comrse:

1 coeldc delvis it grphic reehmgques. algonithms, e urging models. Students leam 10 crewte 2- 19 sad
BN objocs apgly cliopang and iransformntion Pechiigues, sud compare vzl sraphics olgoritim.. This
Ol Suips sludents 0 design user-friendly interfaces snd grasp the fimdmments! comaepes (3] Eoppe
Eraphics

Lourse Chatcomes: By the end of the course students will hi abbe din

LEX - State basic conespits refated to graphics, (LOTS: Level |- Rememnar)

FLE Duseribe ti ponciples of credting graphical abvjects ind graplieal wser mverface ippliciriom.
LTS Level 2 Understand)

CLEE  Awply difTeren chppung and trans formntinns techniques fisr divers: petwnetric objecis (LOTS: Lo
h o ."'|.|1[Ih |

Cls. Compure different graphicy alyorithms for geomenic objects, (HOTS: Leve! 4 Anahse)

O3 Design and represent curvies and surfaces using parametr: metheds such ns Bezier and B e
curt s, and ferpolion ‘echnigues. (HO'TS: Level 6 Craste)

ot rse Comieni

Lomii-i

Intradostion to Computer Graphics: What |« Computer Graphics, Comguer Limaphics Apslications
Lemputir Uraphics Hardware snd software, T'wo dimensional (triphics Primitives: Pomis aad Lines. Line
riwitig wiperithms: DDA, Bresenham's: Cirele drawing algerithms. Using poler coordinates. Rresenhom s
circls . Craving,  nrid-peint cirole drawing alperthm: Filled ares agorithms: Sean-ling: Polvaon fillimg
tgornum. houndary flled algorithim

Lol

FeoThree Dimensional Viewing: Thez-Dview Ing pipeline, windows, viewpors, window 1o view o
mapping, Clipping: point, clipping line (algorthmsk- 4 bit code algorithm, Sutherland-cohen aleoritim
paramerric Line clipping algorithm (Cyrus Heck) Polyaon ¢lipping algorithm: Sutherband-| tadpemnn polyian
clpping algocithim

P dhimetissonul transforeitions: s iarmations, e niog scaling, romtion, reflection. comnmrr
BT do et o

Three dimensional transformations; Three-dimensional graphics concept, Matri reprassrintion of -0

Cy :

wi”




Trasaloemations, Composition of 3-0 transformation.
(AT P

Viewing in 3D: Projections, types of projections, she maticmatics of planner geemetne projecliong, eanrainale
SYSHETS,

Hidden surfiee removal; Introduction to hidden warfaze removal, 7- buffer algorithm, scanling algorvrhm,
area sub-division algorithm

Lmit-i

Representing Curves and Surfnces: Parametric representation of curves: Bezwr curves, R-Spline curves
Parametrs representation of surfaces, Interpolation method.

Hiamination, shading, imige manipulation: |lummation models, shading models for polygons, shadows,
mansparency. Wit is an image? Fillering, image processing, geometric transformation of images.

Fexs ane refesence boolos:

| James D, Foley, Andeies van Dam, Stevan K. Feiner and JohbF. Hughes, Comprii Graphicy Principles
wad Practices, AddicionWesley, Third Cdition, 2009

7 Prufeep K Bhags Compuier Grapiics, 1K lstemational Pub, New [elhi, Third Fdithon, 201 3

3 Donmld Hesm aad M. Peuling Baker, Coampater Uirapdvicy, PHI, Second Edition, 1999

4. David F. Rogen, Procedural Elemens for Computir rrapleics, TOAH, Second Edatbon, July 2007,

. Al W, Fandamesaiy of 3Dimensiona! Computer Graphics, AddislonWestey. Third Editioa, 2000,

6 Corrign bohn, Compute- Graphics: Secreey e Sufupions, BEE, 1994,

1 PilamiadMahondea, Graghics, GUI, Gaes & Multimeedia Projecs in € Standard Pub., 208K

§ M Krishanmurthy, Seroducnas fe Comprier Graphics, TMH. 202,
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MCA-45 1oT and Cloud Computing Lab.

General Course Information

Csrse Code: M A-45

Course Credits, 2

Twpe: Profiessidnal Core Lok

Course Contact Hours: 4 hours wesk
Maxde; Lab practice and sssignments

| Total Marks: 100 {internal: 50; external:50)

Course Assessment Methods:

The intemal and exterdl gesessment is based on the level of
participation in laborsory sessions. timely submission of
experiments/asstznments, the quality of solutions designed |
for the assignments, the performance in VIVA-YOCE, the
guality of laborstory file and ethical practices followed.

There will be 4 continuous progeéss for lahoratory course
evaluatbon. Two indernal examinations (2ach of 50 marks for |
the |ahortery courses iMinor Laboratory Evaluations: MLE ||
I and MLE 1) will be conducied in the week before or afier |
the intesnal examinations for the theory courses. The overall

internal marks will be caleulated s the svernge of the two

minor Inboratory course evaliations. The course codrdinmasr |
will conduct these minoe evaluntions in the slots assgned to |
them as per their timetsble. The Chairperson of s
Department will only notify the week for the intersal
laboratory sourse evaluations. The marks for MLE | and
MLE 11 must be submitted within a week of the condust of
these lsboratoey course evaluations.

The external examination will be conducted by external
examiner appointed by the Controller of Examination alomy
with the internnl examiner, preferably the labormony colsse
goord inator, appainted by the Chairperson of the Departiment. |
The final practical examinetion of duration three hours will |
he condected only in groups of 20-25 stedents,

For implementing the spirit of continuous evaluation, :hel
pourse ¢oordinators will maintain the experiment-wise record |
of the performance of students Tor the labortory eonrses oy a
part of their Iab course (ile

The course coordinator/internal — ExaminersExternal |
Examiners will maintain and submit the bifurcation of marks
obfained by the students in miermal as well a5 extenal
evaluations in the prescribed profommas 0 the respective
departments in addition o submitting and uploading of
overil] marks on the oniversity poral & per the:requirement
of the result branch. The laboratory ¢osurse cosrdinatoe wiil
also condect laboratory course exit survey and, compute and
submit the aftainment levels of the course outcomes of the
laboratory course based on diregt and indirect evaluation

components and sebmit it 1o the Chalrperson office along |
with the intermal assessment marks.

Pre-requisites: Basic programming skills.

Abhaut the Course:

This course in 1oT and Cloud Computing equips students with the skills o apply clousd an I-|.-1'1,['rm1m~nrl;s
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etfectively. They Jenrn 1o analyze choud setaps, design workflows, and mainain ethical practices. Through
experiments and assignments, students gain hands-on experience with various Amazon Web Services,
databases, and loT prorocols, enhancing their ability 1 nddress real-world problems n these damains,

Cirurse Dutcomes: By the end of the course students will be sbie fo:

L Apply cloud computing and 16T frameworks 1o &ddress the problems in respective dumains (LAOTS:
Level 3 Appiy)

COL Anulyse the cloud computing setup with its. vulnerabilities and  applications using - different
architectures, (HOTS: Leval 4: Analyse)

COF. Design different workflows according W reguiremicnis and apply mEp reduce programming model
(HOTS: Level 6:Cnaate)

CiM. Create lab record for assignments that includes problem definitions, deslgn of solutions and
conclusions, (HOTS: Level b Create ]

U Demonstrate use of etbical practices, self-leaming and \eam spirit.

List of v periments assignments:

Amazon Simple Storsge Service (Amazon $3) and Amazon G lacier Storape

|

= Amazon Elsstic Compute Cloud {Amazon EC2} and Amazon Elastic Block Store

3. Amazan Virtual Private Cloud ( Amazon VPC)

4. Flestic Load Baluncing, Amazon ClosdWatch, and A uto Scuting

5. AWS ldentity and Accrss Management (1AM

B Databases and A Ws

T 805, SWE, and SNS

8. Domain Name System (DNS | and Armazon Route 53

9. Amaron ElsstiCache

I Additional Key Services

Ll Security on AWS

12 MQTT, RESTHTTP. CoAP, MySOL. apache for handling  HTTP Regquests, PHP & MySOL
for dete processing, MoagoDH object bvpe database

13 HIML. CSS & (Query for U1 desipning, 1SON Tib for data processing, security & privacy dluiring
development, Working with arduinog  and meel  galilen beards Baapberry P

Nurtes

The nctual experimenisassipnments will be designed by the cowrse coordinator. e nssigfiment should be
designed to be done in growps of two or theee students. The assignments must meel the objective of the course
and the fevels of the given course gatcomes. The Hst of sssignments and schedule of submission will be prepared
by the course coordinator at the beginning of the sernester
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MIC A-46 Android Programming Lak,

General Course Information

Cionerse Code: MCA-6 | Conrse Assessment Methads: - |
| Conzrse Credits: 2 Total Murks: 10} (internal: 50; external:54)

Type: Professional Core Lab. The intemal und exiemal assessment s based on the level of |

Course Contagl Hours: 4 hours week participation in laborsory sessions, timely submission of

Mode Lsh praciice and assignmients expoerimenis assignments, the quality of solutons designed for

the Esignments, the performance in VIVA-VOCE, the quuliy
of laboratary file and ethical prictices folkowed,

There will b a conitinuons procsss for laboradory ciurse |
cvalortion. Two intomal evominatons (each of ©0 marks) {or |
the lahoratore courses (Minor Loboratory Eveluations MLE |
and MIE Hp will be conducted m the week befosn or wlier the
iiemal examinztions for the theory coumes. The oveml| ivtemal
marks will he calculnied as the sverage of the two minor
laboratery course eveluations: The course couedineis wili |
conduct these munor evalimtions i e slots assigped to them ns |
per their timetable. The Chairperson of the Depaniment will omls
notify the week for the intorna! lnbovatory course evilluntions |
The marks for MLE | and MLE 11 moste b selsmired within o
weeh of the condoct ol ihese lnhoratory courie evalsineis :

Fhe. exiemal  examinabsan will e conducted by axiermal
canmiinet nppainted by thee Controller o Exnminntion diong with !
the internal examiner, prelorubly  fhe laboralory  course !
coordinator, appointed by the Chnimperson of the Depadment |
The final practical examinigtion of durason three hoprs Will b |
conducied anly in groups of 20-25 stadenis.

For implementing the spirtt of comingeos cvaluation, the cowre
coxiwdinators will mainiam the coperisient-wisa récord of e
performunee of students for the fnbomatory courses as & pard ol
their lab course fibe.

The vourse coordinaion Tntermil Exannmers Cxtcmnl Examimars
will maintain and aubnit the bifurcation of morks obinned by
the students in intornad a5 well s cvernal evaluations in the |
prescribed proformas to the respective depurtments in addition 1o
subipitting and aploading of overnll marks on e aniversity |
postil s per the reguirenent of tse result branch. The laboratory |
course coordinator will alse conduct laborbery course ext
survey amd, compune and sehimin the mainmen levels of the
[ course catcomes of the laborodory course based o direet and
| indirect evaluntion components and submit i to the Chalrpetson |
allEee alome whh Use indernal assessment marks

Fro-reguiisibes: Java Progremming and Object=snened programming, know kedge of XML, TSCMN and dikishase
|,.I.||.I|,.‘_||:

Abwrui the Conrss:

This kb, courss on Android Programming helps stisdeots 1o leam bow 1w develep endrold apps

Cowrse Outeomes: By the end of the course students will be able to:

Gl Apply Ardroid programming concepts for calling. display, creation ang validonon, (LOTS Level !
Apjiv) -

> iy F‘Eﬂ

. e




COZ Compare the visual oficcm generated by Androdd and: visual stadin frameworks. (FOTS Lovel 4-

Amalyse )

CO3. Gewerate solutions for conten: providers and permissive models, (HOTS' Level o Cresie)

COd. Design spplications for Android Programming by using Android Stidio fremework (HOTS: Level 6
Creaie)

COS. Create lab record of the solutions for assighment. (HOTS: Level 6 Create)

CO6. Demonsirate ethical practices, Independent engquiry and self-leaming 1o solve unssen problommsg, (LTS
Level 3t Apply)

List ol experiments sssirnments:

I Seming up development environment, Dalvik Viral Machine & apk file extension, Fundamentale: o Basa

Building blocks - Activitics, Services, Broadeast Hecoivers & Content providers b 1] Comgonents — Viewsd®

hotificatsons €. Components for communication -Intents & Imtent Filters, AndroidAPl levels (veisions &

VEMSION names

Emulsor-Android Virtuul Device. Lunnching emulator, Edifing emubator settings. Emulator shoreuts, Logeas

usage, [mtroduction to DDMS, Second App: - (switching between activities) Develop an app for dermodistrating

the: conumunication between Intengs.

b, Dedsgn a Basic of Ul strecture, Form wiigers, lext Fields, Layouts, [dip, dp, Stp, ap] versus pr. Men, Optic
menu, Context mene, Sub menu, menu from xmi, menu via code,

4. Impleivemation of Inients {in detil), Ex plicit Iments, Implici intents with Examplis

% Stvies & Themes, stykes.xml, drawable resources for shapes, gradients (selectors), style atiribue in laymou file,
Applying themes vie code and manifest file

& SOLite Programming. SCLie Open Helper, SQLite Database, Cursor, Reading and updating Contacts.
Rending bookmarks.

I Notifications, Broadenst Recelvers, Services md ot fications, Toast, Alarms.

(=

b 111

The actisal experiments/assignments will be designed by the course coordinatar, One mssignment should be desianed
0 De dene in groups of twe or theee stsdants, Tha assignments must meet the objective of the coarse and the levels of
the given course outcomes. The list of asstgmments and schedole of sobmission will be prepared by the course
eourdirator af the beginning of the semeer.
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MCA-4T PROJECT WORK
Greneral Course Information

Course Code MC‘A-I-‘E

Course Credits: 6 )

Muode: Self learning under the Evaluatide is done by the iniemal examiner {project suide) and
puidunce of a fculty external examiner appointed by Controller of Examination

member

Course Assessment Methads ihill:mnl: ﬂi, external: £

The criteria for evaluation are given below

Review of Inemture relmted to problem domain: 15%

Significance and originality of the soluthos presente; 15%

Application of software engineering principles and

project manggement: | 5%

Significance and Scope of resuli 20%,

% Organiation and presentation of maojor progeet report;
20154

b, Level of Ethics and societal issues covered: 15%

|.|..|.\J.|_

-

Ahout the Project Work:

The preject work is an opening o apply computing cancepts, principles, and technigues in & real-life scenano. I
provides opportunity to every studens 1 address compisting application problems of eontemporary importince in
an origingl and innovative way, A siudent lesrms i review the existing solutions for the chosen 1emtative pirahlem
and arvive ar the exact problem statement nd methodology, A student explores the modern tools 1o icfdrese the
problem. Wiiting prodect report offers an Opportunity to organise the ideas and results in an effsctive manner
Overall, the project work inspires project planning and lifelong kearning,

Course Outcomes: After doing Project students will be able in;

COl. Review critically the existing solutions and methodalogses for similar problems. (HOTS: Level 4-
Annbyseh

COL Device original and innovitive sohutions 1o complex computing problems using modem tools. (HOTS:
Level 6: Creste)

CO3. Jusiify the ootoomes of the project work, (HOTS: Leval §: Evaluais}

CO4. Apply the principles of projeci managament while carrying ot the project work. (LOTS: Leve| 3:
Apply)

COS, Organkee and communicate (written and oral) ideas effectively, (HOTS: Lovel 6 Create 1]

0%, Develop solutions that meet ethical, societal, and leyal considerations. (HOTS: Level 6 Create)

Mote:

Studenis start working on their project work in the beginning of fourth semester. Srudents do the background research
for Identifyang appropriate probloms, methodology and toals for their respective project works, Students can Clry
OUL projects in groups of two. In case of group project, the size of the problem should be significant, and members
of the group must specify their individual conribution They are required to complete their project work by the end
of the 4™ semiester. They prepare the final project repants: according 1o the format provided. The guidelines for
preparing and evaluating project report are given m Chipter 8.
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Chapter 5: Guidelines for Assessment of Theory
Courses
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———————————————————————————————————————————————

5.1 Assessment tools for theory courses

Phe pversll direct and indirect tools of assessment for theory courses ane given below

Assessment Tools for Theory Courses |

Direct Tools !

| Sr Mo, Description of the tool C0s Covered
[ 1 Minor Examination | At-least first Three Levels of COs

1 ) B {Remember, Understand, Apply}

3 M imor Examination 1 AT heasy Tirst Four Levels of (00

(Remember, Understond, Apply, Analvse)

'3 Assignmeni | L& Three Levels aof COs
B (Anatyse, Eviluate, Creaic)
[ § Assignment |1 Lust Three Levels of COs
i B LAnzlyie, Evaluate and Creans )

L] Atendance/Level of { Lenrning Curve ind Communication

Participation in Class
7 Final Examination Pogsibly Covening all levels of COs
. Indirect Tools

| End-Semester Survey Covering all levels of C0s

| 2 it Survay Covering all POs

5.2 Guidelines for internal evaluation

|- Al the wachers are required to set questions for sessionnl/minor examindtions pcoording to the COs, The
wvel of COs must be mentiomed against cach guestion.

= The rwo sessionaliminor examinations together most cover at least fiest four levels of COs.

1o dtis compulsory 1o give twio assignments during the semester pertaining to the lus toee levels of OO

. The sessional/minor examination answer sheets must be evaluated g per the COx.

. All the teachers are required to maintain the internal evaluation record according the €0,

6. Allthe teachers are required to submit the mtemal evaluntion record along with the CO attainment levels
1

Mhe respective proformms for making sessional! minor question papers, maintaining CO-wise evalustion
record of the course and submirting the CO atminment levels are given next in this chapter
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Chapter 6: Guidelines Internal and external
Assessment of Lab. Courses
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b1 Assessment Tools for Lab, Courses

The assessment ools for evaluating lab. courses are given below

Assessment Tools for Lab. Courses

Direct Tools

5r Mo,

| Dexsription of the tool

Cirs Covered

Aszignments

1010 15 sssignments based on the last four levels
of COx

(Apply, Analyse, Evaluate, Creste)

|=#

Croup Assignment (s}

Last three levels af (0s

Tad

Internal Examinations (Two
fikneos Inh, azsessments)

'[]mp-}mnuming a8 probbens,

lab. record, VIVA-VOCE,

iag of ethical practices, self- |

learning and group spirit.

-----

Lasi four fevels of Cos
(Apply, Analyse, Evaluate, Cremc)

Esternal Examination
tImplementing p  problem,
labs. jecord, YIVA-VOCE,
use of ethical prictices

Last four levels of COs
(Apply, Analyse, Evaluate, Cronte)

Indirect Tools

End-Semester Survey

| Covering all levels of COx

2

Exit Survey

 Coverng all POs

6.2. Guidelines for internal and external evaloation of kb, COUFSEs:

K

2

e

The internal assessment will be submitted vut ofS0 marks. (20 marks for internal lab, Practicn] coamintions
and 19 for elass performance and attendance)

The internnl evaluation will be done by the course coordinster by conducting intesnal Ik, practical

ExaminmaLions.

The miermnl Ieb practical éxaminations are w be conducted strictly om the pattern of exiernal

exantinmtion.

The evaluation mist be done 10 measure the attzinment leved of COs.
The proforma fior break-up of marks for internal and external lab, course evaluations are given o next page

practical
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Department of Computer Science and Engineering
Guru Jambheshwar University of Science and Technology, Hisar-125001

Internal External Lab, Course Evaluation Proforma

MName of the Progrsmme:
Semesier
| Nomenclature of the Course:
Course Conde:
Tvpe of lab. Assessment { Minor Lab Assessment |/ Minor Lab Assessment2/External)

| SR. No | Boll. Mo Quality of | Class | Ethical practices | Toral
wvlutkorms (VIVA-VOCE) | Performa | followed,  Sell- |
devised and bas=d on lab. fiee  and | Leaming and
tmplamented from COZF w OO0 Chiality. | Team Spirit
of  Lub,
Record. | |
Col coz2 C0o3 C0d Cos CO | 50 |
(13] (5] (5 (3} (13} (5} |
[ I
: :
|
Totul Mo of Students Present: | Absent

Nasmie of the Course Coordinator/ Intemal Examiner | Signature of the Course Coordinator/ Interrial Examiner

- Namie of External Examiner (i Applicable) Signature of External Examiner (If Applicable)




Chapter7: Evaluating Training Report
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7.2 Guidelines for Preparing Industrial Training (MCA-38) Report

All the students are required 1o follow these guidelines for preparing their industrial training report,

.20 General Guidelines

The industrial training repor muost imchede & declaration by the student that he'she has Tollowed
ethical practices while doing the indusrial waininginemship. Any violation of ethical praciices
will lead to rejection of the industrial taining/intemship report. For instunee. a plagkarized
report of @ readymads repont purchased from market will be rejected straight away

7.2.2 Formatting Instructions

The formaiting Instructions are given m Table below,

L. Formatting Instructions
Sr. Mo, | lem Formatting
Lo | Mo, of pigpes Minimum 20 and maximum 40
2 | Paper size Ad
3. | Font Type Times New Roman

4, | Nommal lextsize

]

3, | Page nuinbering

Ploge: Cenire Bodtom
Type: Front materinl in Rorman
numbers

&, Minrgins

Lafy margin: 375 ¢ms (1.5
inci)
Right, bomom, top= 2.5 cms | |

inch)
7. | References/ Biblivgraphy IEEE forrmat
i, Binding soft binding of good quality

7.2.3 Contents of the Industrial Training Report

The contents & the indutirial traming repart should be organised as described below:

I.  Declaration that the students has carmied out his work on his own, 1L histher ongimal ereation, not
plagiarised from any other source and due credit has been given to the source material wsed in the

indusirial training report through references and citations,
Acknowledgemeni

List of figures

Lisl of Tables

List of Abbreviations

Ciontents

DL g




Cenrternin i rive Boly af the imdnsirial traiming repoet
The report must be written in English. The ideas must be orpanized ina clear and concise fashion.

| 5. Mo Content Tentative Mo, of
! | = pAgEs

- | Profile of the Company AL most 2 pojes

2| Inerodection J-4 pages
! 3. | Description of skills learmned -0 poges

4. | Appleeation developed (if any) based on gkills leam: [3-18 piges

3. | Seope of the training/ application developed | paragraph

The industrinl rnininginternship report should no way exceed 40 pages ind should be submitted in
soft binding of good guality

T.2.4, Format of the title page

The format of the title page is given is given on next page.




TITLE OF THE INDUSTRIAL TRAINING REPORT

{Wnite in Times New Roman, | f-point size, Bold and Centred and Uppercase font)

Training report submiited to
Graru Jambheshwar University of Science and Technology, Hisar
Jor the partial award of the degree

[Write in Times New Roman, |2-point size font, Bald, lulics and Centred style after 4
lines gap with 12 font size from the title of the project)

of

{Write in Times New Roman, 12-point size font. Bold, Italics and Centred style after | lnes
pap with |2 font size from the text ahove in three lines)

Master of Computer Applications
{ Write in Times New Roman, 14-point size, Bold, Centred style after “of* after 1 line gap
with 12 font size)

By

{ Wt i Times New Roman 12-point size, Bold, Italics, and Centred style afier the name of
ithe degree with 1 line gap with 12 font sizc)

Your Name

{Enrolment Number)

{Write in Times New Roman, |4-point size font, Bold, Centred sty le after] line gap with |2
font from “By™

Department of Computer Science & Engineering
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE AND
TECHNOLOGY, HISAR

Month, Year
{Write in Times New Roman, 14-point size font, Bold, Centred style, after 2 lines gap
from logo) Py <

W" B =

L n
%ﬂ;‘i (o

Fy Fu Fi Fi F) Fa & Fa s Fi2 Fa Fho b ¥ #

o

L |
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_——_—i

-
[

23 Declaration o be submitted for trining report

DECLARATION

L. Youtr Mamie, Yo Roll Mo, certify that the work contuined in this industrinl training report is oniginal and
has been carmied by me m the

[Campan ) fnme ) —=—=s—==_ This work has nor been submined o any
other institure for the award of any degree and 1 have followed the ethical practices and other guidelines
provided by the Department of Computer Science snd Engineering in preparing the industrial traming

FE T

Signature

Mume ol Stydem

Kepistration Number

Dreparntmient of Computer Science and Engineering

Ciuru Jambheshwar University of Science and Technology. Hisar
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8.1 Guidelines for preparing Project Work Report

All the stsdents are required 1o follow these guidelines for preparing their final project report

8.1.1 General Guidelines:

The report must include o declaration by the student that he/she has followed ethical praciices
while doing the project work, Any violation of ethical practices will lead to nejection of the
report. For instance, o plagiarized report or a readymade report purchased from market will be
rejected straight mway

The project report mus include & similanty index report genceated by Tumitis softwire. [he
similarity index must be less than 10 %6

Project works carrsed out in groups of two students must include the individunl eantrburion of
thee- stisdents.

Ihe teport shust be submitted to the internal guide in soft binding ut least 10 days before the
final examination so that be‘she can sugpest changes before the report is presented fo external
examiner

8.1.2 Formatting Instructions
The formatting instructions are given i Table below,

Formatting Instructions I

(% | Item Formatting
i
|| Front Cover Dark Green and contents m aoiden |
| e
2 i'fnia._.frpgu " Minimum 40 and maximum 70
| exchuding front material
ENl Paper size A
[ 4 | Font Type Times New Roman
5 Chapter Heading Fom L&
i Fant of Sections and Subsections 14 and 12 in bold siyle
7 Mumbering sivie for sections and subsections; Do | 2, L1and 2.1.1 [
mint use more than three levely.
[® | Normal text size 12
% | Figures and Tables must be numbered chapter- For example for chapr 2,
wise,
Figures shiould be numbered as Fig
2.1, Fig. 2.2 etc. and Tables us Table
2.1 and Table 2.7 et |
| Table headings on the top of the tables and Figure
| hendimni a1 the bottoms of the figures |
|
10 | Page numbering Place: Centre Bottsm

Type: Front material

in Roman nuntbors

- a;tt?}rflf

)




Body of the repont

in Arabie numerals Pogination miasi
sturt with first page of the frst

chapter and contimes througho the
end of the repart
I1. | Margmms Left margin: 3.75 cms (1.5 inch
| Right. bormom, wop= 2.5 cms (! inchj
12 | References/Bibliography ' IEEE Format
13 | Binding Hard hinding of good guality

%.1.3 Contents of the Project Report

The content of the report should be organised as described below

L

o8 ra e

The first page in the report shoubd be same as the cover page

Dieclaration that the studenty has carried out his work on ik own, [t is hisTher-onginal création.
nadt plagiarized from any other source and due credit has been given o the source matenial sed
in the report through references and cilations.

Samilarity Index Report

Ackmowledgement

List of figores

Lixt of Tables

List of Abbreviations

Cantents

Abstract (i not mofe than 250 words)

This answers the question what have you done” How have you done and brief indication aboul
the results.

Bady of the Report
The report must be written in English. The ideas must be organised in a clear and concise

fashion. Chapters must bhe tentstively organised as balow.

Chapter 1, Intmoduction
This inciudes introduction o rélevant arca of project, problem fornulation ohecivis
of the project, and structure of the project repor.
Chapter 2. Background [betmils and Literature Review
Chapter 3, Design or Framework of the projéct work
Methodology, Data Flow Diagrams. Entity Modelling ete.
Chapter 4, Discussion, comparison and Analysis of Results
Chapter 5. Conclusion and Futire Scope
This includes relevance and seope of the project work, and 18 extensions.
ReferencesHiklography

10, Appendices

£.1.4 Declaration to be Submitted
The format of declaration o be included in the project report is given on next page.

#.1.%5 Format of the Title Page
The format of the title page for the Project Work is given on the next to nest page
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DECLARATION

L. Your Name, Your Registration No., certify that the work contained in this project
mepert A i e ermcoo et
original and has been carried by me under the guidance of my supervisor. This work
has not been submitted 10 any other institute for the award of any degres or diploma. |
hive followed the academic integrity and ethicsl practices. and other guidelines
provided by the Depanment of Computer Science and Engineering while doing the
praject, Whenever | have used materinls (data. theoretical anualysis, figures, and text)
from other sources, 1 have given due credit 1o them by citing them in the text of the
report and giving their details in the references. Further, | have taken permission [rom

the copyright owners of the sources, wherever TCCessany,

Signature

same of the Sudenmt

Registration Number

Department of Computer Science and Engineerin i

Gura Jambheshwar University of Science and Tec hnology, Hisar

Signalune

Name of the Supervisor

Desgipnation

Department of Computer Science and Engineering

Guru fambheshwar Umversity of Science and Technology, Hisar




Similarity Index Certificate

It is certified that T MIrA/MS, vecciinmneeicanns Y ) RS

Registration no. ... has carried owt this project work on the topic
e S — A e * The project report has been
checked by the TURNITIN Software. The simalarity index s %% and it below the

accepted norms of the university. The project repart may he considered for the award

of the degree.

The following is permitted to be excluded while checking similanty index using
TURNITIN:

i Published research papers/articles (if any) bused on the project work where the
student is an author,
i All the guoted work reproduced with all necessary permission and/or
attribution.
lil.  The front page, all certificates. declarations. Table of Contents, List ol Figures,
List of Tables, List of Ahbreviations and references.
iv. Al generic terms, luws, standard symbols and equations.
v. Common knowledge/definitions or coincidental terms up to 14 consecutive

words,

Signature
Name of the student
Registration Number

PR
=



TITLE OF THE PROJECT REFORT

{ Write in Times New Roman, 16-point size. Bold and Centred 2nd Uppercase font)

Project report submitted fo
Gurn Jambheshwar University of Science and Technology, Hisar
Sor the partiod award of the degree

{Write in Times New Roman, 12-point size font, Bold, ltalics and Centred style after 4
lires gap with 12 font stze from the title of the project)

af
{Write in Times New Roman. 12-point size font, Bold, ltalics and Centred style after
two lines gaps with 12 fontsize from the text above in three lines)

Master of Computer Applications
(Write in Times New Roman, |4-point size, Bold, Centred style afier "af” after 2 line
gaps with 12 font size)

by

CWrite in Times New Roman 12-poimt size, Bold, Italics, and Centred style after the
pame of the degree with 2 lines gap with 12)

Your Name Supervisor Name

i Enrolment Number) Designation

( Write in Times New Roman, 14-point size font, Bold, Centred style after 2 lines gap
with 12 font from “by™)

Department of Computer Science & Engineering
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE AND

TECHNOLOGY, HISAR

Month, Year
< o pd
s



Chapter 9: Indirect Assessment Tools:
End Semester and Exit
Survey Samples
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Sample Theory Course Feedback Form (MCA)
Department of Computer Science and Engineering
GURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY
HISAR-125001]
MCA: End Semester Feedbnack Form (Course: Data Analvtics- MCA-33)
Instructions:  This is snonymous survey, You may prefer not to give your personal details. Kindly give

response b the following questions as per vour awn opinion. Your Redback will help in improvingthis
Civ T

F-l

h

Creneral Information

Mame of the student (Cptional)

Registration Mo. [Dptional)

Admission year; {Enter Academic Session, e, 2022-2023)

MName of the Course

Cailrse code

Current Semester




Course Feedback

Plegse give vour responses being objective and homest.

| The suitability of the contents of this course as per the state-of-art requirements.

Uark onfy one oval

..'h:l"1 I'!;.I_Ii.lilz'l‘ll.-' i | k
i (2)
Viery Ciood [3)

Excellent (4]

T The coverage and depth of knowledge provided as per the syllabus of the course.

Meark onfy one-ovil

Poor (1)
Lwood (2]
Very Good (3)

Eagellent (41

3, The effectiveness of the teaching methods and usage of multi-media aids during thecourse.

Mk ondv oine aval,

Poar (1)
Cinid {20
Yery Good (3}

Excellent {4)

I r'i! ’:E'i
=
£ The amount and 5ultah|l-l-,.- of the study material provided “T wiss®

-DL-J‘:'
" -



Mark oorly nne aval

Poor i)
L] (2}
Vers Giood (3]

Excellent (4)

3 The scope of open discussions during and after the class

Mark Grely ume aval

Prsar (1)
Choned 12
Yoy Cacoed (3

Excellent (4)

i State your level of comfort with basic vocabulary of data analytics. (CO1)

Ak l'-'.'.lu'l'. i FITE r|'|'|_|'|'.

e
Weak
Maoderae

ity

State your level of proficiency at deseribing methods used for data manipulation,
exploration, visualisation, statistical and predictive analysls, {CO2)

Yok v e aneged

Nome

Weak

Madorate

High hf:;ijf_;.!:g CsH

RWJ 2T HiZaw



B,

.

LER

State your confidence leval for salving problems pertaining to data manipulation,

exploration, visualisation and statistical and predictive analysis. (C03)
Merk vy ome vl

Mone

Weak

bl sderae
High

Comment on your ability to analyse the quality of a predictive model. (CO4)
Murrk anldy e oval

e i) T

Weak

Midemaie

High

State your capability in concluding the findings of a predictive models? (CO5)
Merrk only ome oval,

RIS

Weak

Misderate

High

state your level of awareness of the course objectives and gutcomes of the dataanalytics

Course.

\ark anly oe vl

Mg =
N ot
: )

y JI_l.'| 1
Moderate I Lt
Hiph
Neso—




3

e

Select the degree to which the course outcomes are met, '

Mark owdy one oval

Mg
Weak
Moderite

High

alate the level of opportunities provided to enhance independent thinking to solve

unfamiliar/funforeseen problems.

Mark oy one ovel

RTINS
Weak
Moderate
High

four averzll judgement about the level refevance of the course towards achieving youabjectives

a5 a professional.

Viark omdy ome oved

NORE
Wenk
Moderat
High

Kindly give two suggestions for improving the content or delivery of this course

L* g I'_J.r:n L3



16.

for filling the survey form
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Sample Lab. Course Feedback Form (MCA)
Department of Computer Science and Engineering

GURU JAMBHESHWAR UNIVERSITY OF 5CIENCE & TECHNOLOGY,
HISAR-125001

MOA: End Semester Feedback Form (Course: Data Analvtics Lab.-MCA-385)
Instructions: This is anonymous survey, You may prefer not o 1l in vour personal detndls. Kindlygive

response o the Fallowing questions as per vour own apinion. Your feedhack will help in improving this
COUrse

i

Crenernl Information

Mame of the student {optional)

Registration Mo (opticnal)

Admission year: (Enter Academic Session, i.e., 2022-2023)

Mame of the Course:

Course code

br e
) ] g L
BT skT Hikay

Current Semester



9

L

4

Feedback for the Lab course

i Flease Dl in the responses being objective and hanest. )

State the level of suitability and depth of the assignments for the course as per the state-of

art requirements.

ek crerd 1 ot anyeed

Mone Low
Maoderate

High

State the level of effectiveness of the support (Hardware, Software and Human Resoure

provided for the lab course,
Viark el v ente vl

Mome Lo
Mdoderae
High

The level of individual help during implementing the assignments in lab

Vark ealy one ovel

M Low
Mlodierate

High

State your level of confidence in carrying out data manipulation and data pre-processingasks?
(coi)

Muark anly one aval.
L]

S

'F FE FRF F1 Fi FR ¥R Fi i #a

§ My M AU ST S

'l



L

Mome Low
Moderate

High

State the level of proficiency with which you can handle the predictive analytics
problems. (COZ)

Muark only me oval

mone [ ow

Maoderate

High

Lomment on your ability to evaluate the performance of predictive models. {CO3)

Mark only une oval

Mg Low
Moderate

State your level of comfort in designing complete experiments for predictive modellingtasks and
interpreting the outcomes for given problems, (C04)

VA iy R A
Mone Low

Mulerale

High

At what level the data analytics lab course has enhanced your ability to create lab recorfor the
gIvEn assignments in an original and elegant and manner? (CO5)

Mark awily ome oval,

Mapiine Lo

Muoderae

High



11

L3,

State your level of awareness of the ethical practices while solving your assignm antsand

working in lab. (COB)
Mk vonly ane oval

Mome Laow
Ploderate

High

Comment on the your level of skill attalned of using data analytics teols.
Wark anly ane oval

Sdovpe L
“Wioderale
High

The opportunities provided for finding solutions to the problems that requires critical
thinking/analysis and creative advances,

Marrk enaly erme ovaaf,

Mone Laosy
Sosbernte

High

State the adequacy of the lab. course providing oppartunity for enhancing problemsolving

and self-learning aptitude,
Viark amfy tme oveld
Mone L
Moderate
High
Whether the lab course provides apportunity for discussions in groups/teams?

Mark omlv one oval,

%{cﬂg""jﬁn




Sone L
MMaoderate

High

14 The opportunities provided to enhance independent thinking to solve
unfamiliar/unforeseen problems.

Meark only one oval

Pairrie | o
"HI'.ll_'lLr.lll.'

High

13 Your level of awareness of the course abjectives and outcomes of this course
Vieers iady BT A |.'.'I
P Low

Mosderate

16 The degree to which the course outcomes are met

Vark only ome oval

Mo Lo

Maoderate

High

Kindly give two suggestions for improving the content or delivery of this lab course

1

E 1+ 1l
\ ﬁf‘.‘ff._':{'%
L=y

L]
_Mﬂn . T L
gL = 5 cath



for filling +he sarvey form




Programme Exit Feedback Form (MCA)
Departmem of Computer Science and Engineering

OURU JAMBHESHWAR UNIVERSITY OF SCIENCE & TECHNOLOGY,
HISAR-125001

Instructions: This is andnymots survey. You may prefer not to fill in your personal details. Kindlygive

Freaponse o the followimg questions as per your own opimion., Y our fesdback will help in Improving this
CuLise

Fhis survey will be conducted at the end of the programme by MCA Programme Coordinator.

I Roll/Regn. Number [Optional)

Id

Mame |Optional)

famd

Emall Address (Dptional)

SECTION -1

4. Why did you take admission in MCA Programme 7 *
Check all that apply.

e programime offers the state af the art courses.
I'he programme has the gualitied human resources and good infrastructure,

I heard good things about this programme from family and friends
The post-gradustes get good jobs after doing programme,

['he fees structure was pffordable.

Any other

L

Da you think that your undergraduate academic preparations were sufficent to succeed in this course?
Mk cortfly owme oval.

Yies
N

Are you aware of the Outcomes and Educational Objectives of MCA Programme? *
G e
v




==1

Ly

10

Mark only one oval,

Yes
No

Does the Programme prepare you adequately for taking up doctoral research or a research ob?
Mark ondy ome oval

Yes
Mo

Does the Programme prepare you to take up a professional frainer/teaching job? *
Mark only one oval,

Ye§
Mo

Does the Programme prepare you 1o work as a professional in IT and its related industries?

Mk ondy ome oval

Yes
Mo

Does the Pragramme prepare you te qualify natienal or state level Bxaminations in your doman,
i.e,, GATE, NET/IRF, HTET etc.?

Mark only ome oval

“es
Mo

Have you cleared NET/JRF ar any other examination? Please specify *

What are your career goatsy *
Mark only ane oval.

Working as a professional in 1T industry Pursuing PhD
~ To do a research job

Teaching in a college or university Any
other

State to what extent the POs are achieved? *

Mark only one ovol.

% N 1-"3_5:1




_h_

Bone Low
Moderate
High

14 Are you satistied with MCA Programme?

If ves, Stafe regsons

I not. suggest things you would like 1o change/improve for the MCA Programme?

. Any Additional Comments

Thanks a Lot for filling up the survey form

Feedback on POs

Y l'l.-"":'ﬁ‘ﬂ




Fhis section is about the theoretical and practical knowledge, and other related skills acquired during MCA
programme bowards schieving POk

1. 3tate your ability 1o apply the knowledge acquired through variety of courses to conce ptualise and
address computing problems.

Merk sily cine ovall

Mane Wenk
Modernte

High

Z. 5tate your level of confidence 1o identify, formulate, computing oroblems and, review research literatures
to sqahe the problems in an effective manner,

Mk only ane oval,

Mone Weak
Modernte
High

3. State your ability to design solutions with appropriate considerations 1o public health an safety, the cultural,
societal and environmental considerations.

Mk omly one aval,

Mone Wik
Moderate
High

4. At what level of confidence you can use research based knowledge, research methods to design experiments
and interpret experimental results?

Mark only one oval

Miosie Weak
Moderate

High

5. State your proficiency to select and apply modern tools te address complex computing tasks.
Meark owly ane ovil,

Mone Weak
Modernte
High

“p ke’ b

SO o




6. State your competence to comprehend the ethics including cyber regulations and professional
conduct.

Mark anly ane oval,

Mone Weak
Moderate

High

7. Towhat extent MCA programme enhances your lifelong learning aptitude? *
Wk cmly e ooep!

Mpne Weak
Moderate
Hagh

8. At what level you can apply project management skills to solve computing problems as
per the requirements and in a given time frame?
Mk carly orre ool

Mone Weak
hMaoderate
High

8. 5tate the level of opportunities you got to enhance your verbal and written communication skills
{Communication with team members and soclety at large, preparing and presenting technical reports

Ve corndy omae fovaa!,

Mone Weah
Moderate
High

1G. State your comprehension about the social, environmental, health safety and cultural issues in local and
Elomal contest as a professional

Mark anly ame vl

MNone Weak
Moderate
High

11 State your potential to work independently or as a member of a team, *

Mark only one vl

s e :
P s




Mione Weak
Moaderane
High

17. State the level of adeptness achieved 1o go for innovation and entrepreneurship. *

Mark only one oval,

Mone Wenk
Moderate

High

for filling +he sarvey form




