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MO A-
ol DATA ANALYTICS USING R Credit 4(3-1-0)

Unit 1

Introduction: Basic fundamentals; installation and use of software: R Studin, R for mathematics: Arithmetic, Logarithms

Tld Elhpl.\m'_'ﬁ'll!ﬂ'ﬁ. E-Notation: Assigning Objects, Vectors: Cm“;"; st .szquen':ﬁ- Repetition, Sarting, and Lengths,
tarrix Dpermtions and Algebea, Muhidlmmsinn;] Array -Hﬂ'“"ll.lfll:ril: vnhl:-.s . its ations, Factars, Llst1and

Data Frames, specinl values, reading/writing data, Readine files: R-Ready Data Sets and geading in E

importexport data, correlation and aggregation. g )

Unit 11
g and Stacking

|se stutement: Mestin i
recursive

Control structures, Loops, and Function: [T Statements, else Staterments, i€
Sintements, The switch statement, Loops: For and while, Functians: Function creation and return cratements,

functions. scoping rules.

Unit 111
Data Analysis: Data: mumerie, Categorical, univariat and multivariat Analysis of Trata: Centrality: sdean, Median,
Mode, Counts, Percentages, and Proportions Quar:tl;:s. mu :tli':es.aﬁ?:lrﬂud: Variante, tandard Deviation, and the

interquartile Range. Covariance and Correlation Outliers.

Unit 1V
Decigsion Tree in R, R Random Forest, kmeans

Machine Learning: Regression in R: simple, multi-linear, and stepwist,
clustering, examples

Unit ¥
Paramensrs: Automatic Plot Types, Title and Axis

h Coordinate Vectors, Graphical
Box plat, Scatter plat.

Data Visualization: Using plot wit
Bar plots ard Pie Cherts, Hislograms,

Labels, Color, The geplotl Package,

Books & References:

1y Beginning R: The satistical Programming Languigee by Mark Gardenet, Wiley, 2003
2} The R Suﬁw&rE-Fundmnenlals of Programming and Statistizal Analysis by Pierre Lafaye de Micheaux, Reémy

Drouilhet, Benoit Liquet, gpringer 2013.

3) A Beginners Guide to R (Use R) by Alain F. Zuur, Elena N. lena, Erik H.W.G. Meesters, Springer 2005

4) Data Analysis and Graphics Using R. by John Maindonald and John Braon Cambridge University Press,
Cambridge, 2nd edition, 2007. 1SEN 978-0-521-B61 16-8.

§) The R book by Crawley, Michael J John Wiley & Sons, 2012,
ing and statistics by Davies, Tilman M., No Starch Press, 2016.

6) Thebook of R;a first coutse in programmi

v




Ditniled Syllabus
MOA Firsi Yenr, semester-l

Credita: 41 3-141)

MCA=101 PR A MNMING R
VL] frar wyirmatic
. . i"l‘lijl'l}'_,m'r.': F i ¥
oy lewed r'””'-ﬂh"“"j_“,,.;rl e

Busics 1.I-f|II'III.I'IJ-IIIImiI'I.|:: Approaches v problem solving, §he ol hiky
Dhevelupment of progeares, Comeepl o alpooihm ml TR T aned pokee 6 41
Bastes of C: Vlistory of O, Salicet Reptures ol O Stpgetorne of £ [froprm. i priting il
Program. Chrncter s, Pokens, Koyword, |1Il|;_'|:||.il||;1'1, ¢, yupeahilets Frsb e

InputCpul, Operators and expressione,

i, Link ared Fun r

periaf
[Juth BREsts, St fard

LUMNIT I N
: ] eeeepil, FLERLERGCLIGE N
Conditional Progeam Fxeenthom: 01, if-elue, and mested T-cise lalements, gwitch wighments, e i
[ wwitch il e e

switeh valoes, Use of brcik and detiwlt with switeh, Comparison o

Loops and Lteration: for, while und do-while loops, Multiple loon yariahlas, Nested 1H0P™
break and continue sulenenl, .
Funetions:  ntroduction, Types, Decloration of o Funclion, fFunction calls, ”“r!”'"“ . "
Protedypes, Passing srguments looa functon Retom values and thir Ly s, writing mulfifunctionprogrEt
Culling function by value, Reeursive lunchions.

Adnignmint sperator,

funiticent, I uniticn

LUNIT I

Arrays: Array notation und representation, Declaring pne-dimensional iy, nitinfizing arrays. Ve e are
clements, Manipulating arvay  clements, Arays of urknown ©F varying  Size, Two-dimensional - amsys,
Multidimensional arrys.,

Painters: Imtroduction, Characteristics, = amd & operstors, Pointer Lype dexl
arithmetic, Coll by reforence, Passing pointers i funclions, arrdy of pointers, Fointers

Array of pointers,
Strings: Introduction, Initializing strings, Acvessing siring clements, Arriy of sUFinES,

String functions.

aration and assignment, Pointer
i0 functions, Puinter to pointer,

Passing strings 1o functions,

UNIT IV

Structure: Introduction, Initializing, defining and declaring strugture, Accessing members, Operations on
-ndividual members, Operations on structures, Structure within siructure, Array of structure, Poinlers 1o siructure.
Union: Introduction, Declaring union, Usage of unions, Operations on union. Enumerated data types

Storage classes: Intraduction, Types- automalic, register, static and external.

UNITY

Dynamic Memory Allocation: Introduction, Library funetions — malloc, callog, realloc and free.

File Handling: Basics, File types, File operations, File pointer, File opening modes, File handling functions, File
Reeord 1/0 in files.

handling through command line argument,
Graphics: Introduction, Constant, Data lypes and global varighies used in graphics, Library functions used in
drawing, Drawing and filling images, GUI interaction within the program.

Books & References:

Kanetkar Y., “Let Us C", BPB Publications.

1)
Hanly J. R. and Koffnan E, B.,"Problem Solving and Program Design in C", Pearson Education.

2)
3)  SchildtH., “C-The Complete Re ference”, McGraw-Hill.

Goyal K. K. and Pandey H.M., Trouble Free ", University Science Press

4
Gottfried B., “Schaum’s Outlines- Programming in C", MeGraw-Hill Publications.

)
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4 Credits (3-1-00

MCA-107
DATA STRUCTURES AND ALGORITHMS

LIMNIT-1
Introduction to Datastructure: Introduction, Arrays, Sacks Operations on ATTRY S and Stack, (Queue: Typed md

operations, Applications ofi- Arrays, Stack and quese | Tower of Vanol

Umit 11

ed List: Types, Application, Ciarbage Collection

Application, Seguential ggarch, '|:_ril!ury search,
togy, File Giructufe: r]rg,an‘lzatmn‘{-f recaris

dary Indices, A+ Treeindex Files, B Tree

ll;:;kﬁd List, :rrt:. Cra |?h. Searching and File Structures : Link
Lu!npaullun. Tree: Types, Representation and Terminology
compirison and analysis, Graph: Types, Representation and T:rl'rﬂiﬂﬂ
il [!l?ﬂkg, Seguential Files, Indexing and Hasﬁing Primary indices, Secon
index Files, Indexing and Hashing Technigues and llh;;i; anpadsuﬁ:i

Limit 10X
1otic Motations, CGirowth of

Introduction to Algorithms: Analysis, Desi ; . o
i 3+ " gn and Complexity of Algorithms, Asymp
function, Recurrences and their solution methods, Sorling !::1 Wﬁmmm Time: Inseriion sorl, Merge sorl, Hezp sort,
et Sort, Medians and order statistics.

and Quick sort Sorting in Linear Time: Counting sort, Radix Sort, Buck

Unit IV
Advanced Design and Analysis Techniques: Dynamic rogramming, Greedy Algorithm, Backtracking, Iélmnc.h-
and-Bound, Graph Algorithms: Elementary Graph eri:ﬂms. Rreadth First Search, Depth First Search, Minimum

Spanning Tree, Kruskal's Algorithms, Prim's Algorithms, Single Source Shortest Path, All pair Shortest Palh.

Unit-¥
P-Complelensss, Approximation Algorithms, Sorting

String Matching, MP-Hard and N
Algorithms.

Randomized Algorithms,
Polynomials and FFT, mumber Theoretic

Metwark, Matrix Operations,

Books & References:

and A, Tannenbaum, Data Structures using C and C++, Pearson Education Asiz,
Structures in C++, Galgotia Book Source, New

1) LY. Langsam, M. Augenstin
Mehta Fundamentals of Data

2y 2.Ellis Horowitz, 5. Sahni, D.
Dethi.

3) 3.8 Lipschutz, Data Structur

4) 4. Thomas H Cormen Leiscrs

5) 5. Aho, “Design and Analysis
‘“Fundamentals of Computer Algori

s Me-Graw Hill International Editions
Limited, Delhi India.

n “Introduction to Al gorithms”, PHI Learning Private
of Computer Algorithms”, Pearson Education. 6.Horowitz and Sahani
thms", Galgotia Publications Pvt Ltd Delhi India.



Credits #4310

e PRINCIPLES OF MANAGEMENT
LNIT 1

i i wagement, Phought-
'!"-1_;1!1,:51:nh.‘nl as a discipline: Detinition . naure AOPE (i thans o I'I-'h'.'ll'u.\p‘l.‘l'lil'l ahillz Manag
Higtorivcal Prospective , Socinl Responsibiling of Daisiness.

UNITu
i iy i aoedichontt TR I,
Planning: Concept and Purpose. Planning process, Munagement by Qhjeethes MO, Pewisic

entation, concept of

UNIT I
izati g ol s '] he e
Ormmnization: Concept and Purpose of organization, tpes of organteation. h:tm.;:-t rlll 'I-"LI.." r:nhm"i.ﬁ Delegation of
Authority and Responsibiliey . Span of Maragement, 1 ine and Statt Authorits Funectional 3
Authoriny, centralization And Decentribization of Autharity, Coondination Stalling.
LNITIV
irevt i e Tapes, Process Borriers,
Directing: 1eadership Coneepl. Ingredients, Traits, Styles, Roles Communication Coneepl. Tvpes
Making Communication effective, importance, ’
UNITY
arning, Budgeting control

Controlling: Concept. Provides. Requirements for Adequate Control, controlling And &
Imponance. Management Audit. management in future.

Books & References:

1) Drucker. P.F. : Managements. Tasks, Responsibiliries, Practices

2} Asha Kaul; Effective Business Communication (PHI)

3) RonLudlow, Fergus Panton; The Essence of Effective Communication(PHI)

4) Efrain, jae, david. H. Micheal: Electronic Commerce : A Managerial Perspective (Pearson
5) Stoner. Freeman, Gilbert Jr.: Management (Pearson education)
6) Kootz. O'Donnell, Weighrich: Essentials of Management.

i, 77

Education)



Detailed Syllabus
MCA Flrst Year, Semester 11

MCA-162 OBJECT ORIENTED PROGRAMMING USING JAYA Credits 4(3-10)

4 of java, sample

UNIT 1
uppﬁc-u'lim
iables, constanls,

Introduction: [ntroduction — what is java, importance of jave, java lmph:n'-um:.iﬁl.m :
program & compilation, using block 6F coda Dt l)-'[:lul. operators, control structuress Vil sl el
dectaration, literals, scope of variable, type caqting arithmetic operators, relutional aP::r.xmrh‘. mg!'"" “PEIT:H-'
assignment operators, incrémen! —decrement é:peraitnrs. conditional operalars. bit: wise ORPEICS ~I:LL1:1.:'$-M
operatars, dot operators, if-clse, statement, loops (while, do-while, for break, goto, continue reum J SWIG R SR m"'."::"
operator, amay —declaration, crestion, initialization, Ecnglh, twn-dimumlnnnl aTrays, string-String arrays, sing

methaods, stringbuffer class.

fining elass, pdding voriobles,
y method, accessing chass
g, finalizer mathods,
protecled

UNITIL

[Iltl:l.lduﬂinn of classes, objects and methods: What is class, object & method, defi
adding methods, creating objects, constructors THIS key word, garbage colleetion, finalizel
members, vactors and wrapper classes, inheritance, final variables and methods,final classe !
abstract methods and classes, visibility control — public access, friendly nccess, protected RCCESS,privaie

access, String class, Commuand-Line arguments,

UNIT III
rarchy, Method over oading &

Inheritance: Inheritance, Member access, super class, creating multilevel Hie v
overriding, Abstract class, method, Using final to prevent overriding & overloading , the object class, packages and

interfaces,

UNIT IV
Multithreaded programming: creating {hreads, run()method, new thread, thread class, stopping & blocking threads,
eeping, suspended, blocked, using thread

life cycle of threadnewborn, runneble, running, blocked, dead, wailing sl
methods, thread priority, synchronization, implementing the Runnable interface. Exeeption handling: exception
lauses, nested iry statements, throw, throws, finally.

fypes, uncaught exceplions, multiple catch ¢

UNITY

1/0 files in java: Concept of streams, difference betwee
Applet; what is an applet, applet lifecycle, applet class,
applet, Event Handling, Graphical user interface.

n character streams and byte streams.
use of java .awt graphics class and its various meihods inan

Books & References:
ava A Primer, E. Balaguruswamy Tata MeGraw Hill Companies.

13 Programming with ]

2)  Java Programming John P. Flynt Thomson 2nd,

3)  JavaProgramming Language Ken Arnold Pearson.

4)  The complete reference J AVAZ2, Hervert schildt. TMH.

5)  BigJava, Cay Horstmann 2nd edition, Wiley India Edition.
§)  Core Java, Dietel and Dietel.
7)  Java - Balaguruswamy.

-



Credits 4(3-1-0)

MCA-104 CYBER SECURITY

UNIT 1
em, ClA model

formation Syst '
Cvher Secunty.

ent of if :
Developm Gion Securitys

1n§ro-:tucﬁml-| {0 Information System, Type of information system.

of lrffaﬁnalmn Characteristics, Introduction to Information Security, Need of inform?
Rusiness need, Ethical and Professional issues of security.
UNIT I

|nfgm3ﬂ¢|r|- Security Model, Component of an Infermation gecuritys Aszpect of information gecurity, Secunty
attacks (Active and Passive Attacks), Security mechanism and Security Services (X.800)-

UNITIN

inf’onlﬂ:mt‘rnn Security Techniques, Introduction to Cryptography: Terminolog¥: mpmﬁﬂwﬂs‘hae;?;?;“?;
algorithms, Substitution Cipher and Transposition Cipher. gipgle XOR 4 One-way Pads C?ng?p 1“:“, Di 'm"l
Arbitrated and Adjudicated Protocal, One- Way Hash function, public key ::ry'pmgmphh Digital S1ENatETE, 18

watermarking Technigue: Characteristics and Types,

UNIT IV
Security Policies, Why Policies should be developed, wWWW policies, Email Security policies, Policy Review
Process-Corporate policies- Sample Security Policies.

UNITY

Information Security Standards-
Property, Copyright Law, Patent

IS0, IT Act 2000 Provisions: {ntroduction to digital law(cyber law, Intellectual

Law, Software Licensel.

Bools & References:
Wiley & Sons

1. Applied Cryplography by Bruce Schneier, John )
ity management by Micki Krause, Harold F upton, CRC Press

2. Hund hook of information secur

%«/@MW
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" y i Tinik yer protoeals, Widing

UNIr-n

S et avweess sul Lo en @ Tumrie] allovntbons, | AN kil
Mo Mutipde dcess Promoeels, OSSOl D et Collisdon ]
Praa bk baner Baste dosgn Gemies, o canrectho & detectlan alpariilings elesnciiig
wonbowy oo lse creon Paiem limgs, g 8 oes o E ko @ bk 1 ostgol

U
DUCE - 1CMEP — Routing algorithims, congestion conirol

Metwork Daver: Packet switehed petworks 1 AR RARE
wlgorithimg, '||1h.‘1'nu1\ul1'kil1r,.. PO protadnol, 1 alahieses, 10l il 1,

LNTT-IV
Protocol (LDP), Transmission Control Protocol.

Pranspiort Daver: Design issues, conneeiion muigement, Inturnel 'vinsyrort
(TCT =Adoptive Retransmission = Congestion conteal | Congestion ivaidumes = Qos.

UNIT-V
Application Layer: Domain Name system, ilectronic mail (Email), File Transfer Protocol, Hyper Text Transl"t:'._'r. Protocol,
L Securily (DIES, RSA algorithms), Communication Security (1PSec, Firewalls).

Introduction to Cryptography and Networ

Books & References:

1) Data Communication and Networking by Forouzan T™MH

3 Computer Networks by Tanenbaum, , Pearson education

WQVW



CA- i 4010
MEw OPERATING SYSTEM Cred

e, Teal Time Sysiem,

Operating system and functions, Classi ficati active, Time shoti : Ay
k , Classification of Operating systanss Batch, 1AIErE= o System Siucture-
Multiprocessor Sysems, hiultiuser Systoms, Muhiuﬁrnﬁ‘:;‘f S:::t:ma. Multltk'nrdndr.d Gy stemms. Operuting ¥

Layered structure, System Components, Operating Sysiem Services.

UNIT-1

UNIT-I1
. i . syanhotes, Classical Problems In
stusion, Gt e th}g’rr;tiaunici:mm maodels and Schemes,

reblem; Inted Process

Process Concept, Principle of Concurrency, Mutual Ex
Concurrency- Dining Philosopher Problem, Sleeping Barber P
Unit-111
§cheduling Coneepts, Performance Criteria, Process States, Progess Transition Diagrarm. Ech:dulers‘;ﬂr:::{ifﬂmﬁeﬁf::
(PCB), Scheduling Algorithms, Multiprocessor Scheduling. Deadlock System madel. Deadlock chard g ' ;
Avoidance and Detection, Recavery from deadlock.
Unit-I¥

suding, Swapping, Memary Allocation,

& i ; mic L vy !
Logigsl: Adusas SpAS e ming with wariahle partitions, Paging,
emand paging, Pape

Fragmentation, Memory Multiprogramming with fixed paritions, nulliprogram i
Segmentation, Paged segmentation, Virtual memory conceps Demand paging, Performance of
replacement algorithms, Thrashing, Cache memory organization, Lacality of reference.

Memary, Address Binding, Physical

concept, File orpanization and

Unit=¥
protection and security.

RAID. File System: File

Disk storage and disk scheduling, ;
lementation 1S5UES, File system

VO devices, and /O subsyslems,
4 File sharing, File system amp

aecess mechanism, File directories, an

Books & References:

1) Silberschatz, Galvin and Gagne, —Operating Systems Conceptsl, Wiley

2) Sibsankar Halder and Alex A Aravind, —Operating Systemsl, Pearson Education

3) Harvey M Dictel, — An Introduction to Operating Sy steml, Pearson Education

4) DM Dhamdhere, —(perating Systems . A Concept based Approachl, 2nd Edition, TMH
5) William Siallings, —QOperaling  Sysiems: Internals and Design Principles 1, g% Edition, Pearson

Education

o /T




MCA-110 D —— 4 Credits (3-1-0)
] tl L
LINIT- 1
Evcilud b 2 ) " yning, pvolutionury and Spiral
volution ond impact of Soltware engineering, soltwiee lile syele pinibelie: AWk fulls 1::'1:.::1‘:'_:1; %l{mlu"ﬂ:ml:l'll_‘i anulysis and

models. Feasibili runcti . s
spcciﬂcm:::lhlhw study, Functional and Nen-functional requirements, Requireiiets

e qoflwire design: 131 und
funetion-onerist = e, Coding standards

UNIT- 11
sy i liee b

ga.im.: mslu':‘.s in mﬂﬁmn: dn:rsi_gn. mobuliarity, eobesion, coupling aml 18
truetire ehiart, objeol modeling using 1IN, Object-oriented s llawanre o

and Code review techniques

yering,
Joelaprient.

uNIT- 111

R T ite b nd blag
Fundamentals of testing, Unit Testing, Integeation Testing, Acceplance Tesiing, Regression IU—‘-‘TL“EI-* wu:“;u;ﬁ‘?n‘:m;t
box festing, Alpha and Beta Testing of Products, Test coverage analysis and (et case design Lechmisuis,

Static and dynamic analysis, Software reliability metrics,

UNIT- IV

I i st I pintenance,
Software Maintenance and Soflware Project Management, Sofiwarg as 4n gyolutionary entity, need for main oo
categories of maintenance: Preventive, Correclive wnd Perlective Mainlenanee, Cost of hAuintenance.
Activities, Change Control Process,
parameters such as Cost, Elons,

UNIT-V
ration Management
s, Sofiware Risk Analysis and

Software Re-Enginceting, Reverse Engincering. Software Configu
Software Version Control, An Overview of CASE Taools. Estimation of Various
Sehedule/Duration, Constructive Cost Models (COCOMO), Resource Allocation Model

Management.

Books & References:
, 11 Edition, MeGraw Hill International

R. S. Pressman, "Software Engineering - A practitioner’s approach”

editions, 1992,
* Pearson Education Asia, V1 Edition, 2000.

IAN Sommerville, “Software Engincering
ch to software Engineering”, Springer Verlag, 1997.

1)

2)
3) Panksj Jalote, “An Integrated Approa



Dt i bleal Sy Hilves

ML A Sennd Y enr, Seamevies m

MOA-201 COMPUTER GRAPITICS AND ANIMATION  Credits 40 Ll

ol dnnp il bt € Tyl s
ul pct il w e, b
ne b by, veloeshe e

UNIT L

I I
sl gt | e, W
] et il =y il i

U 3 af = g 5 a
Tdroehuetion: Ovigin oF Computer Graphies, Dypes ol applicath
o e, ITTERC R

|t}:h|ﬁ[~i}. l.'h!€|ltln;r I'I‘t'.llll‘l"lt"h windd Drevdees: Pobnt plottbng techimmgues
druwing ;Il_J_l{IlI'Ilhll‘i?-. virele pemerators, Disploy deviees, CR L, inferiel mensss
drowing display. Raster amd sondom display provess system

UNIT II

. i ayecsetivntbon, Pypes b MY
I'rar qn: il eoncienation o L L ALY ied ! ;
tsfortnation. Prineipley, VOB i die elipppainge algarhibang, nridping

Two Dimensional Transformnotion:
Pt i,

penslormation, Windowing und Clipping coneepts, Window o vienpor
division, clipping polygon elipping s otlier graphie entities,

UNIT I

= ™ u - + . i [TeR 1 [ i
Graphic Packages And Display Files: Graphics Rules for Graphics soltware design, sepments, Cirnphic uu?hnu. Wllml.taw
and Miscellancous functions, Funetions for segmenting the display files, Posting i Llpasting seguen, o
schemes, Default error cor witions and append o segment, elvcsh concurrent with peconsiipetion sl Tiee storage wiloculion,
Display lile structure, geometric, models, Symbol und lastances,

UNIT IV
raphical input technigques: Positioning wed

deviees G
poliing tisk design,

Painting nnd positioning devices, Thiee dimensionil Tnjput
Functions for hondling evems,

Input Devices:
svent Handling, Polling, Interrupts, liventqueue,

Pointing. Introduction to |
On-line character recognition.

UNITV

3-D Graphics;
Hidden line and surface elimi

Animation: Fundamentals of computer anim
Layer and Creating Animation

Technigues for achieving realism, Paralle! and Perspective Projection, 1D Transformation, Curves & surfaces,
nation, Transparentsolids and shuding, Introduction W Virtual Reality.
ation, Animation Techniques. Animation and Flash Overview, Using

Books & References:
phics by W. M. Newman & R. F, Sproull, MeGraw Hill

raclive computer gra
Schuum's Out-ling Series

astick&Gordenkalley,
arn & Baker, PHL
and Animation by Malay. K.Pakhira, PH1

1) Principles of inte
2) Computer Graphics by Roy A. Pl
3) Computer Graphics by Donald He
4) Computer graphics, Multimedia

< T



MCA-213
WEB TECHNOLOGY

UNIT]
tl'i-‘l:-nngut'ﬂ“ to WWW : Protocols and programs, sectrs connections application and development toils, the web DIOWSER
¢h Design: Web site design principles, planning the site I

und nm-ig.minn,

UNIT 11
ptreduction 1o

gjmple HTML forms, weh site guructuTe
gide BrowsET

introduction 1o HTML: The development process, Him ltngs and
525, N

XHTML : XML, Move to XHTML, Meta tags, Character entities, frames 0

UNIT LI
colors and

Style sheets : Need for CSS, introduction to CSS, basic gyna and structure: psing €55, 'rﬂﬂksfj-?‘-‘“d images,
properties, manipulating X5 using fonts, borders and hunés. MArZine. padding Tists, poﬁmuning asing CS5S-

UNITTV
Client side scripting. What is Javaseript, How t0 develop Javaseriph simple Javascriph varigbles, functions,
and objects, Javascript oW ghjects, the DOM and web

d repetition , Advance Javaseript +Javascript
forms and yalidations

Javascript 2
conditions, loops an
hrowser environments,

UNITV
our Drowser, Ajax: introduction,

ML, CSS and Javaseript, events and buttons, controlling ¥ :
XML Introduchon 1o WML, uses

hased web app'l'lr:atifm, alternatives of ajax
g XML with awﬁca‘tinn.]{ML,‘.{EL and

0OTD and Schemas, well formed, usin
elements, transiorming with XSLT

DHTML : Combining HT
advantages & d isadvantages ,PUrpose of it ajax
of XML, simple ML, XML key components,
¥SLT. Introduction 10 XSL, XML transformed simple example, X5k

Books & Referances:

»HTML Black Book”, Dremiech press.

Black Book, Dreamtech Press
| World Design, Knuckles, Wiley-India

el & HM. Diettel Pearson

|y Steven Holzner,
7} Web Technologies,
i) Web Applhications - Concepts and Rea
4y Internet and world Wide Web How to program. p.). Dei




Crediti-4(3-1-0)

MCA-205
GUT Programming

LINIT' 1
oading and Exceution, Commaon Type

5], on nguage Specification(CL8), MSIL, [niraduction i PR i :
Programming, components of Visual Studio zﬂmnlirjr-'_ Ii.truduciinn {0 visual basic TR dlflbrj,: T.L;:::L::E::g VTII‘“TN'
type conversion, constant, enuimerations operators, statement, scope ard 1 fetime ol variables, SElEEHBI = 5, looping
statements, arrays. Procedures and function, parameter passing in functions.

UNITII
with forms: Textbox, Label, Button, Listhox,

Working with simple licati icati i
ple applications and complex applications. Working ListView, TreeView, Toolbar, StatusBar, Link

Combobox, Checkbox, PictureBox, Radio Button, Panel, Scroll bar, Timer, . : . :
Label — their Properties, Methods and ev iulonBoxes: FileDialo saveFileDialog, FontDialog, CalorDialog,
ents. DialogBoxes: OpenFi Es Major Error Types: Syntax, Execution and

Pd[}LDialng. _Design_ing menus: Menu, ContextMenu, access & shortcut keys. i
logic errors. Exception, Exception handling and user defined exception. Debupging and breakpoints

UNIT 111
ies, creating a class, inheritance,

Introduction to object-oriented programming, class, object, methods and propert
& ¥ Access modifiers: Public, Private,

overloading and overriding, polymorphism, encapsulation, constructors, interface.
Protected, Friend. Using namespace, using imports statement, creating class library.

UNIT IV

Introduction to data access, overview of ado.net, ado.net architectures and its components. Using visual tools for data access,
data form wizard. Working with Connection, Command, Data Reader, Data Adapters. Working with Data Set, Data Tables,
Data Columns and Data Rows, Using Data View, Working with Data Grid View. Reporting using Report wizard, Data

binding with different controls

UNIT YV

ASP.NET 4.0, Web form vs windows form —advantages and disadvantages. Web applications pieces. Benefits of ASP.NE
web pages. Website files: global. asa, web. config, Thin-client architecture, Web forms for client and server-side processin
Performing data validation, site layout, themes and navigation. Using Grid view to build data-driven web form. Deployir

desktop and web application using wizard. Create a setup application

Books & References:
I }-E.Bﬂlngurusnmp—l?mgmmminginC#l.TataMchw—l—l'ili,Eﬂm.

2) ‘Beginning ASP.NET 2.0 in C# 2005° byApress
3)'C# with NET Framework * by Shibi Pannikar & KumarSanjeev

4. JLi ProgrammingC#1,2nded.,0" Reilly,2002.

§ v



redits 4(3-1-0)

M A-207 .
CRmmemmE 1Y THON PROGRAMMIN G

NI

Iulrn:ql_m-lhm te Pyihon- Weitlng und Exceuting First Pyibon Program 1Literal, lopsiants, Numhurs,. htrlng;;a;;ihrii,%:ﬁ
Il.t'l.:llllill.‘l'.‘i. Pl Pypes, InputfOutput Openation {-'“”“T,IMH Ituih"-‘t"d R Indentation {.}'I:":lﬂif"' S.'hi.ﬂ- ke
Avithmetic: Operators, Compieizon CIperutors "Zi-m'll.' FIRA] I*Ll'uturlli Unury Operstars, Birwis 'npﬁmil"'urs:css‘:um|“1’}‘h"".
Fogival Opertoes, Membership Opermiors, Illn.'l;ﬂll:r-l.} ;.:rillm'rl:b{‘.lﬂl_'{:i;ln|'5 Precedence and Associntivity, S Decision Contral
Oypentions on Strings, Coneatenation, Multiplicn iuu{Tw' Steing Repetition), Stiee u String Ty e ttes
Stantemen s 1 statenent, Hclse Statemen, Nesied i satements, 1=eliTelse stolement, Basic L
Loy, Mested Do, Uhee Breah Stutement, The fl?r‘-l.in-uu Hl..LLun:u:'111,'l'hc e Sratement.

pap SIruetures: while loop, for

nd Lifstime JLocal and Global
,‘l.-'m-inbtcrlnngth Arguments ,
statement Name of Module

LNET I

Hulf:ling Blocks in Python - Functions ; Dolinition Calling ,Parmmeiers N
Varinbles | retuen staitensent Reguived Arguments | Keyword Arpumenis Defaull
Ll Vumctions . Docomentation Steings | Reeyrive Funetjons, Modules (The from..

ariable Scope @
Argumn:ms
JAmport

Mtakang yowr oovn heloddules

UNIT I
Python Strings :Concatenating, Appending, and Mulliplying Sirings String Formatling Operator , Buiil-inl Sll'él'lﬂ. Mﬂ.hud‘r’.
Slive Operation . in and not in operators Comporing Strings Jterating Steing  The String Mudul? Regu ﬂf E“.r’ms'r“:f'r ;
match() . search() , sub() , findall(y , finditer(). File Hundling File Path Types of Files ,ASCIL Text Fites , sl
Opening and Clasing Files Jeading and Wriling Viles Renaming and Deleting Files . Data Structures :Lists  Tuple SE1S

Dietionarics List va Tuple vs Dictionary vs Set .

Uit 1V
Objects, Data Abstraction and Hiding

Classes anid Objeets : Introduction Classes and Ohjests, Defining Classes JCreating k ¥
fhrough Classes Class Method and sell Argument [ The _init_{) Method , The __del_() Method ,Public and Private Data
Members, Private Methods , Calling a Class Method from Ancther Class Method , Built-in Functions to Check, Get, Set, and

Delete Class Atributes, Buili=in Class Adiributes

Unit ¥
Intraduction . Tnheriting Classes in Python | Polymorphism and Method Overriding , Types of Inheritance |

Inheritance

Composition or Containership or Complex Objects , Abstract Classes and Interlaces , Metaclass ; Error and Exception

Handling : Introduction to Errors and Exceptions , Syntax Errors, Logic Error , Exceptions , Handling Exceptions | Multiple
ixcepl Block Without Exception , The else Clause , Raising Exceptions

Except Blocks , Multiple Exceptions in a Single Block , |
. Instantiating Exceptions , Handling Exceptions in Invoked Functions , Built-in and User-defined Exceptions , The finally

Block . Pre-defined Clean—up Action Re-raising Exception, Assertions in Python,

Books & References:

1) Python Programming: Using Problem Solving Approach : Reema Thareja

2) Core Python Programming by R. Nageswara Rao

Ny



Detailed Syllabus
META Second Year, Semester-1V

3-1-0

MCA-202  ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING Credits {

cgn machine think?, Al

LUinit 1
af Intelligent Agents.

Introduction to Artificial Int . : ial Intelligenc,
p elligence: Foundations and History of Arificial In
techniques, components of AL, Appicatians of Artfieal Inieiigence,Intelligent Agents, SIS
Computer vision, Natural Language P i

h strategies(hill climbing
S), Informed 568K Adversarial Search,

i nistic problems,
d up]l_ll; propositions’ logle, Theory of first
]u'ﬁn“, probabilistic reasoning, Ltility

Unit Il

Searching: Searching for solutions, Uniformed sea spies(BFS,DF
search,best-first search,A® search,IDA®,AG*), ot :;ﬂ Emol:ri:hm's an
Search for games, Alpha - Beta pruning. Knowledge Representation & Reasoni
order logic,Inference in First order logic, Forward & Backward chaining, Reso
theory, Hidden Markoy Models (HMM), Bayesian Networks.

Uit IT1

Machine Learning - Introduction , Model of Leaming , Types of Learning , TYPES pf problem : R:;g:ﬂs:‘fm& ﬂ;ﬁi’l
Classification, Supervised and Unsuperviged ]r:a:'ninﬂ.. Reinforcement Learning Linear Regress :1" it .:”__“' h?

representation for single variable, Single variable Cost Function, Gradient Decent for L.EEEEEI‘ Rf:g.l:f.f:.?»smlg ! ;:j i 1; @
model representation . Logistic Regression :Classification, Hypothesis Representation, BECSC o by “.E’.' “5;
function, Advanced Optimization, Multi-classification (One vs All), Problem af Overlitting, Regularization, Bias an

Variance,

Umit TV

Data Prepossessing : Label Encoder, Standard Scalar . Supervised Machine Learning : k'ﬂﬁamtwm'ﬁhb“”- Support
Vector Machine, Decision Tree, Random Forest, Hyper Parameter Tuning, Over Fitting and Under-filting .
Unsupervised Learning-K-MEAN Clustering , Random Initialization, Choosing number of clusters, .
Unit V Python Library for Machine Learning - Numpy : Basic & Advanced Array Operations, Slicing, Indexing.
Pandas ; Creating o DataFrame, Dealing with Rows and Columns, Indexing and Selecting Data, Working with Mmamﬁg
Data, Seaborn: Stripplot, Swarmplot, KDE Plot, Box plot, Pair plot, Count Plot, Joint Plot . ScikitLearn: Data Split,
Model Training, Confusion Matrix, Performance Metrics . Tensor Flow : Tensor, Graph, Session, Placeholder . Keras
s metrics , optimizers , activations function , Building an ANN, Evaluating, Improving and Tuning the ANM, Building

CNM, Evaluating, Improving, Tuning the CNN.

Books & References:
1) Stuart Russell, Peter Norvig, —Artificial Intelligence — A Madern Approachl, Pearson Education

2) Elaine Rich and Kevin Knight, —Artificial Intelligencel, MaGraw-Hill

3) E. Alpaydin, Introduction 1o Machine Learning, Prentice Hall of [ndia, 2006

4) T, M. Mitchell, Machine Learning, McGraw-Hill, 1997.

5) C, M. Bishop, Pattern Recognition and Machine Learning, Springer, 2006.

6) R. 0. Duda, P. E. Hart, and D.G. Stork, Pattern Classification, John Wiley and Sons,

2001,



' 1-0
MCA-204 ADVANCED WER DEVELOPMENT TECHNOL OGIES Cr:l:"t!r(} )

Limit I i
i duction to Document
fnﬁmdu-:honlm JavaScript, Applying JavaSeript (internal and external) Understending 1 Sﬂt;xmlr?; ;‘la".lrfipulaliaﬁ, Ohbjects m
Window Object, Variables and Operators, Data Types and Num Type Conv ersion, ‘|:~,-1,ath an
Arrays, Date and Time, Conditional Statements, Switch Case, Looping in JS, Fu potions.
Unit 11 o
i - dering List and Portals,
Inln}duchun_, Templating using JSX, Companents, State and Props, Lifecycle of cc:mpuﬂ‘!ﬂtsa fen §
Error Handling, Routers, Redux and Redux Saga, Immutable. js, Service Side Rendering
Unit Testing, Webpack ”
and Utilities, Node js Modules, Node js

Unit ILI
Mode js Overview, Mode js - Basics and Setup, Node js Consale, Node js Comm

Concepts, Node js Events, Node js with Express js, Node js Database Access
MongoDB with PHFP, MongoDR

Unit 1V
SQL and NoSql Concepts, Create and Manage MongoDB, Migration of Data into MongoDB,

with NodelS
Services Offered by MongoDB

Unit ¥
i h
Python Installation & Configuration, developing a Python Application, Connect MongoDB with Python

Suggested Readings: SR S
MASTERING HTML, CSS & Java Script Web Publishing by Laura Lemay, Rafe Colburn, Jenni yimin. BPB
mModern Full Stack Web Developer, by

Publications.
The Full Stack Developer: Your Essential Guide to the Everyday Skills Expected of a

Chris Northwoo, APRESS Publisher. ; -
ASPNET Core 3 and Angular 9; Full-stack web development with NET Core 3.1 and Angular 9 by Valerio De Sanctis,

Packt Publishing Limited Publisher. ‘
Full Stack Development with MongoDB, By Manu Sharma, BPB Publisher.

Advanced Web Development with React, By Mahan Mechul, BPB Publisher.

VQ/W




Detailed Syllabus of Electives

5359
4 (3-1-0)
THEORY OF COMPUTATION Creditsd {

UNIT |
Introduction: A penerg) | . . |5 of Computation: RAM and
B introduction 1 Sirings, lungueges, graphs, (recs and relations, M??;ﬁ gystems, Mon deterministic

RASE Modely of Com i o it
o -tmputstion, Finite State Machine: e 3 iengs Deterministic- i
3,“1;;'”"““ ""‘““hl“-"" wihOUL e-moves, utluivaI:-lrru:'m;t:’rl;ltﬁuzllarl:;:%?f; without e-moves; C nns!ru::un:_ of Ti; Lli-:aﬂu:ﬁ:;
IR c-moves, A with ot - ] n 1 e : re cal npdachine, Ap
Limitution ol A, put: Maoore and Mcaly machine, Equivalence of Moore and Mealy

umNITn

ropertics of regular sefs: Regular expression (RE) , Definition, Operators of regular ik A ar;iﬂgr;hpﬁcgelﬁ;
ﬂJEL‘.h‘FF!-H: laws For “I..'g'-l]ﬂ!' L:Xprusa‘iungl Kh:un"s Theorem, Construction ufﬂegl.liﬂ.l' eNpressIon from Tl £p B !
Lapression, Arcen Thoarem, Non Regutar languapes Fu:-npinn Lemma for regular Languages. Application of Fumping
Lemme, Closure propertics of Regular Languages, Decision pm?]-::rtics of Regular Languages.

UNIT IIT

Context Free Grammars {CFG]_ Chomsky Hier Grammars: TyEJEﬂ. 1, 2 and :-I- ﬁlmmmﬂﬁ'l}. Cﬂm’ﬁxtl Fre.ae
grammar{CFG) and Conlext Free IﬂﬂEUﬂEﬁSiCFLJ:ale;&t%n?l:riun, Examples, Dervation , Derivation Trees, :‘kml'glgull.;.- in
Grammar, Ambiguous to Unembiguous CFG, Simplification of CFGs, Normal forms for CFGs: CNF(Chomsky nlm:mai
form) and GNF (Griebach normal form), Conversion of a given grammar into Chomsky normal form, Griebach normal form
fexamples only), Closure properties of CFLs, Decision Properties of CFLs: Emptiness, Finlteness and Membership, Pumping

lemmu for CF Ls:

UNIT IV
Push Down Automata: Definition of instantaneous descriptions, definition of Deterministic PDA, Construction of PDA for

a given language, Two Stack PDA and its construction, construction of CFL's given the transition function of PDA,
Equivalence of PDA and CFG, CFG to PDA and PDA to CFG,

UNITV
Turing machine (TM): Definition, Types of TM, Different representations of TM, Construction of Turing machines for

simple languages, Definition of Computable languages and functions, Definition of total recursive, partial recursive
functions, Church Thesis, Post correspondence Problem, Halting problem.

Books & References:

KamalaKrithivasan, RamaR,—IntroductiontoFormalLanguages, AutomataTheory and  Computationl,

I
) Pearson Cducation.
2) Martin). C..—IntroductiontoLanguagesand TheoryofComputationsl, TMH.
3 Papadimitrou , C.and Lewis, C.L., —Elements of the Theory of Computation ,PHI,
4)  K.L.P.MishraandN.Chandrasekaran,—TheoryofComputerScience:Automata, Languages andl
Compulationl, PHI i
§)  Cohen D.LA..~Introduction to Computer theory, John Wiley & Sons.

Vs
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ADVANCED COMPUTER NETWORK £ pedits 403 }

LNET T
Tt eaduetion
g . f i LI
l":n-:.w r::llurrlr::} Ulser Dhabispenim Protoend TN Foormat ol DT messagee, 108 o, uaifis 1 1u;ujur,l 1 J:"I;plf.hliuﬁu::t?h,"-:-lr-“::-F
ez, Urossimdssion ©unieol o iy iy ey i raf ReTiable de o -
o it IR . presescaal 1€ e pleed T Strem [ 3eel ey, propsy i . s S
::JJ:_” :,LI!?“'.l:.h,Jl,Lh."" wirdenw, 1 [Prl Corrsetion ,,..,J| 4:”,,;“,,,‘,".” pertive surne) el e e Susprmentty H:r-:::m”::J“::Iit;::_:
”-Flllllll:lh. .{ I ."c-l.‘-!'.!]'ltﬂ' j-'|!u!ll,'||.,'if'|.l arpliones, Limiiations of 10 i I‘I1||I||U|| LR |l-”|-l-|1|'.|_'.u I .Irulrntnl-1 -I-”'
FIRTOE iur.mnl. enciprbition, dainmam e pilwork ML I:J:ul S frewaasmbly 0 B 3
Dutugrsin options. Classfull und ¢ b Ay 5 e i :

UNIT' I
Hﬂllllhlj: ulnzhllm-lnrr wond EP switehing: Cores, peers and algorithins, Rouling Architeuturee, [Louting !n:l'.-w'.'n plr.'-;.r":tlit "."'
Leantting, with ey smstoniomons systens; 1 gl irl[i.ilarl- I \U:'é[:'.hiﬂ]:' u.r.;l MY, Switching techinalogy, using switching with

11, MIMLS encapsulution, MEPLS and Pogmiciiativn

LINIT 1
agent Discovery, Agent registration,
I neraction hetween NAT and 1CME,

Mubile 1F: Introduction, Mobile 1P choraeteristics, Mohile [P operations, Foreign
fragmentation and reassembly,

Mussage Format, Communication with home netweork, VPN addressing and routing,
Header Format 1Pv6,

Voice and Video over 1 (IR, RSVI and GaS) 1Pv6: why 11Pv6, g
hexadecimal notation, Address types, unspecificd and Jouphack addresses, 1Pvd Vs IPVE, Mobile TCP.
UNIT IV

chitecture, WLAN applications,

Emerging Wireless Technologies: WLAN: Advantuge wnd dismdvantage, WLAN ar :
Wi-Fi, Bluetooth, Security

HiperL.AN technology, WPAN technology, WMAN Technology, Wi-Max, Wi-Mux and 3Gpp,
in Wircless Networks (WLAN, WPAN and WMAN), interoperatibility of WirclessNetworks.

UNITYV

Adhoe Networks: Inirastructure based and infrastructure less Networks, Types of Adhoc protocols, Applications of adhoc
networks, Limitations of Adhoc networks, Rauting in Wireless Adhoc Networks, types, case study: Dynamic Source routing
protocol, Cluster based Routing protocol, Rouling in vehicular Adhoc networks, Wirelss Adhoc (MANET) Vs vehicular
Adhoe Networks (VANETs), Introduction Lo Sensor-and meshnetworks.

Books & References:

1) Murthy and Manoj, Ad Hoe Wircless Networks, Pearson Education Publication,
21 Jochen Sehiller.—MuobileCommunications Addison-Wesley.
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Creditsd(3-1-0)

MO A-353
NATURAL LANGUAGE PROCESSING

L'mit I
uating Language

Eual
N, [ Matural

cutions 0f g, Organization ©

Introduction o Natural Language Undersianding: The sludy of Language, Appli O eyiandii

Understanding Systems, Different levels of L A

. anguape Analysis, Representation
language Understanding Sysiems, Linguistic Background: An outline of English syntaX.
Uimit II 1 -
‘ ; jon, database inter
Introduction to semantics and knowledge representation, Some applications like machine translation

an Metwork Grammars,

L'nit 111 el
pom-Lip Parsers, Transil mMorphological

Grammars and Parsing: Grammars and sentence Structure, Taop-Deawn and Bolle com for English,

Top-Down Chart Parsing. Feature Systems and Augmented Grammars: Basic Fealure sy

Analysis and the Lexicon, Parsing with Features, Augmented Transition Networks.

Unit IV . Flandling questions
Languags,

Grammars for MNatural Language: Auxiliary Verbs and Verb Phrases, Movement Phcnnmcﬁﬂ?q:;?u Pariﬂr-

in Context-Free Grammars. Human preferences in Parsing, Encoding uncertainty, Determinis

Prohabilities, Part-of-Speech

Lmit ¥V )
Estimarng Semantics and Logical

Ambiguity Resolution: Statistical Methods, Probabilistic Language Processing, i
tazzing, Obtaining Lexical Probabilities, Probabilistic Context-Free Grammars, Best First Parsing.

Form, Word senses and Ambiguity, Encoding Ambiguity in Logical Form.

Books & References: | Prentice Hall, New
1) NLP: A Paninian Perspective by Akshar Bharti, Vineet Chaitanya and Rajecy Sanga

Delhi
2) Natural Language Understanding by JamesAllen, PearsonEducation

3) Speech and Language Processing by D. Jurafsky, J.H. Martin, Pearson Education
4) Language as a Cognitive Process by T. Winograd, Wesley

il



MCA-354
DISTRIBUTED SYSTEM Credits 4(3-1-0}

UNIT T
ibuted systems Over cemrlized
A4 muliprpoessars, switched

I“"ﬂﬂuttinp_ to di et
stributed sysrem PWhat is distributed sysiem, Advaniages of dis
Hetwork 8, true distribuned

systems ond PCs. D

Multiprocessars ﬁuf;:.ﬂﬂ:::ﬁra of distributed sysiem. Hordwaore concepls: [Bus base
PicEs CONmY ; i " e

systems, Multiprocessor time shairing ;ﬁ:ﬁﬂwuhﬁ wull compulers. Softwore Cancep

UNIT I
m Architecture [ypes, Various issues
Process Synchmniza:iun. Resource

AN and LAMN), Communication

Architee
o dmrit::.ré”;,,'i'riﬂ?ﬁ",'i“‘f !_‘irfn:m: Muotivation of distributed operating system, Sysie
Management Sq::.'u.rth E‘T"‘:m' Global Knowlege, Naming, Scalability, Compatibility,
Primitives Tlh Ve i “""%'SQW'“ computing modal, Communication Metwork W
» The Massage Passing Model, Remote procedural calls.

UNIT I
i, absence of global

£ distributed systc ;
reuording

Theoretical Foundations of Distrib immitati
Fheo uted Operating svstem; |npherent limitation &
clock, Absence of shared memory, Lamport's Lfgiﬁf:fmi Grl:;l‘;ml State ChaWdF‘L'ﬂmFqu it B2

algorithm, termination detection.

UNIT IV

AJgnrithm. Distributed algorithm, Token ring alporitin, Deadlock in distributed system. Distributed dcadim:\k detection,
Distributed deadlock prevention. Intoduction 10 Agreement protocols, System models: Asynchronous Ws Synchronous
Computation, Model od processor failure, Authenticated Vs Non-Authenticated Messages, Performance Aspecls.

Distributed deadlock, Distributed Mutual Exclusion and Agreement Protocol Mutual Exclusion: Centralized

UNITV

Distribuied data storage and distributed Query Processing : ;
Dats Replication, Data Fragmentation (horizontal, vertical and mixed), Data replication and ﬁ‘ﬂgqﬁtﬂtﬂﬂﬂﬂ. Quf-r!r
Transformation, Simple join Processing. Semijoin strategy, Join strategy that exploits paralieiism, Distributed transaction
model.Commit protocols-two phase commit and three phase commit, Concurrency control- locking protocol and time

stamping, Deadlock handling - centrafized and distributed approgches.
Books &References:

1) Advanced Concepts in operating system by MukeshSinghal and Niranjan G. Shivaratri.
2) Distributed operating system by AndrewS. Tanenbaum.




MCA-355
WIRE
TRELESS NETWORK AND MOBILE COMPUTING Credits 4{3-1-0)

UNITI

mahile devices,
tosprelonpy, sl
petivns, beTier
Is, Lownlization

aracleristics ol
diuim, wihraless
Introaetiont, [
fagt, Praoces

Overview of wi

q wireless : :
Electromagnetic SpcnlrLIr:“ T:;nd‘il:hmm: History, Different Genorations, General ¢h
system (cell concepts, cell hi Propagation mechanisms, characteristics of wirsless me
architecture, ilpplicmil::na and a:—rfﬁ“’* cell fundsmentals) Issoes in mohite campueling:
and calling Handover, Securily vices, GSM: Mohile services, System architeeture, Radio IBer

UNITII
cal TEEL 802,11 metwork),

mechanism), PR AN
LAMZ (Mhysical fayer,
i lewmare pritoce]

WLAN: Techni 4 .
IEEE B02.11 ::::glj;::f]u; Lus?ﬁ' :i“‘ﬂ-“ eeal, types, components and services offered by a Lyp
HIPERLAN standard HI:I }'S:{:ﬂ ]?}IEE' M%"C laver mechanism & functionzlities, CSMAICHA
MAC sub-layer » HyperLAN/I (physical layer, DLC & RLC layer, MACT sub-layer), Hyper

YEr, power canservalion issues) BLUETOOTH: Specifications, transport pnmu:ﬂl [N R

group, profile.

UNIT 1T
erminals, near mnd far

Medium access control (wireless): Motivation for a specialized MAC (hidden and exposed

terminals), SDMA, FDMA, TDMA and COMA.

UNIT IV
IP packet delivery, agent adverlisement

Mobile Network layer: Mobile [P: Goals, assumptions, entities and terminology,

and discovery, registration, wnneling and encapsulation, optimizations, and dynamic host configuration protocels (DHCP),
Mobile Transport layer: Traditional TCP, Indirect TCP, Snooping T"-":P.. Mabile TCP, Fast retransmission/ last recovery,
transmissicn/time-out freezing, selective retransmission, transaction oriented TCP. Wireless Application Protocol WAL
Intraduction, protocol architecture and treatment of protocols of alllayers.

UNITV

Introduction & issues in Ad Hoc wireless networks: introduction ( cel

Medium Access Scheme, Routing, Multicasting, transport layer protocols, Pricing

organization, security, addressing and service discovery, energy management, Scalability, deployment considerations, lssues

in designing a routing protocol for ad hoc wireless Networks (Mobility, Bandwidth constraint, Error prone shared broadeast
Resource Constraints, characteristics of idle routing prolocol),

radio channel, Hidden & exposed Terminal Problems,
Classification of routing protocols: Table-driven routing protocals (DSDV,WRP), On-demand routing protocols (SR,

AOQDV,LAR).

lular vs ad hoc wireless networks and applicalions),
Scheme, QoS provisioning, Self

Books & References:
Ad Hoc Wireless Networks, Pearson Educationpublication.

1) Murthy and Manoj, i
2} Jocken Suhillcr,—MﬂhiieEummuniumiﬂnsl.ﬂddusrun-Wusley.
sNetworksandMobileComputingl, Wiley. 2002

3) !Siujmenmicund(:w;ulvr:.——I-landbunb:ﬂl"#irulw



T Credits 43-1-0)
OBJECT ORIENTED ANALYSIS AND DESIGN

LNIT I
cens( LIPY pltases Cluse siudy the

Introductiog 6 O0OAD Wh is ] ] Wi LRl | [
EL] (3-8 {15': .-“I,IT' w "ﬁ e Irn E
MNeNIGen POYS sy = ] hm iz 1 [N hot are the Lol sl il '
[kt | 1 POS 3} sle I, I Weplion Use L B Mi'll,ll:ling ll,glmin,s_ Use enges Tnotnde, exle Lol ol fate

UNIT II
s Altributes [rommain model

Elabormti . . '
ration Domnoin Models Finding coneeptunl classes and description classes Associatlo e iodieling

refinement Finding conceplual class hivemrelyey Aggregation und Composition UML aetivity diagram

LUNIT I
. - ackage din
Srs:::m sequence dm&m_.mr- - Relationship between sequence dingrmens pnd vse cases Logical archilecture and LML prckage disgram
Logical architecture refinement UML elass disgrams - UML interaction disgsnnis
LUNIT IV
g Controller High Cohesion

GRASP: Designing objects with responsibilities Creator — Infbrmation expett Low Couplin
adapter, singleton, (etory and observer palierna.

Designing for visibility Applying GoF dudgi et

LUNIT-V
UML state diagrams and modeling Operation contracis Mopping design to code LML deployment and component diagrams

Books & References:
Applying UML and Patterns: An Introduction to object oriented Analysisand Design and irerative
development by Craig Larman, Pearson Education

Object-Oriented Analysis & Design: Understanding System Development with UML2.0 by Mike
O Docherty.

b

2)



M A-AS
-357  BOFT COMPUTING Credits 4 {3-1-0)

LINIT 1

FUZZY SET THEORY

Introduction 1o N - Fu

UP‘-ﬁiiD!ﬁ-;';:m‘;:TFun::!ﬂy.Md Soft Computing — Fussry Sets — Basle Delinition vl "|"L‘l""_"1““|""5"'

and Fuzzy Relations - F"-‘-"'I;'nlnt’-r';"l:!cn ubittion and Parametseizstion - Foszy Rules wnd 1uesy Readbhing
o Rutles Fuzzy Reasonlng— Furey Inference Ky s,

Sublbeoralic
{ixtension Principle

UNIT 11

ARTIFICIAL NEURAL NETWORK
| pasran, definition of ANMN,

Newral Network : Structure and Funetion of o single neuron: Biological neuton, arificit Bt
: tos and applications of ANN, single layer
1ol rabe, ALALINE,

Taxonemy of eursl e, Difference binesn ANN and uman bal, harolrs
- gorithm, near STE ' Uiy 1 uriing T e :
MADALIN E! ll'l.ll.ﬂ'!ldugt'nn of MLP, different {iulh?:ﬁ:.::;ll::t:{i'uﬁ“::mwp & ~|,-Ll.pmpl'|g‘;|'""'“ algorithm, derivatian of BIPA,
maomentum, limitation, characteristics and application of EBPA , Error bic

UNIT 111

GENETIC ALGORITHM
reproduction, Genetie
¢, Cenerational Cycle,
raditional method,

encoding, [itness function,
Ritwise operald

Genetic algorithm : Fundamentals, hasic concepis, working principle,
G & other

modeling: Inheritance operator, cross over, inversion & deletion, mutation operator,
Convergence of GA, Applications &advances in GA, Differences & similaritics hetween

UNIT IV
ns of computational intelligence: Primted

icatio
i Soft Computing lor Color

Integration of neural networks, fuzzy logic and genetic algorithms, P
Character Recognition — Inverse Kinematics Problems — Automobile Fuel Efficiency Prediction

Recipe Prediction,

UNITV .
Universe of discourse, Mapping inside fuzzy domain, Fuzzy membership mapping methods,Application 10
problems.

real waorld

Books & References:

J. Ross, —Fuzzy Logic with Engineering  Applicationsl, MeGraw-Hill, 1597,
rir.hms:E:nrch.{JpAimimiumnﬂMm;himLml.ngliﬁdj.lisun Wesley MY, 1989,

4) !-I.anmuhammﬂG.A.V.Pni,—NemnENﬂm.Fuz.‘fafLugimndGcmﬂu&lgmhhnsl.Fl-lL 2003,
R, Eberhart, P. Simpson and R_Dabbins,—Computational Intelligence PC Tools, AP Professional, Boston,

x

2) Timothy
3)  DavisE.Goldberg—GeneticAlgo




MCA-359 BIG D
ATA ANALVS[S Credisd (3-1-0)

LINIT ]

INTRODUCTION TO .

History of Hadoop, .-"l.pu:]:.f I?itlTﬁ AND HADOOP . Types of Digial Duta. Intraduetion Lo Thig Pouaba, Thize 'I‘.lml.l.t“.?u}ﬂﬂ.w ‘\:.

Hiadoop Ecio Svsiei, T84 BichEnFéﬁnﬂlyﬁing Datn with l.|t1.|:~: tooks, Anulysing uta with Hudeep. {ladaop Streaming.
1 Strategy, Introduction o Infosphere Bighnsights and Big Shuets.

LUNIT 11
fee, §ladoup Tike

ggndl §oine It Hadoop
jonit, Sevindizotion,

HDFS (Hadoop Distrib ;
System inter s, Do flom s System):The Design of 1IDES, TDFS Concepts, Com :
« Dt Ingest with I lisime wnd Seoop and Hodoop archives, | Lclasp 10 Cpmpress

Avro and File-Based Dato structures,

UMNIT I
fle ond Horl, Tusk Eecution, Map Riduce

Map Reduce: Anatomy of a Map Red “ai
Types and Formats, Map R.cdumpF:alL:;E:.Jub Run, Failures, Job Scheduling, Shul

UNIT IV

Hadoop Eco System

Pig : Introduction to PIG, Execution Mad | | g w5, Grunt, Pig latin, User Delined
Functions, Data Processing operators., ReN BT, Siowperiagn 8008 Wity DR F
Hive : Hive Shell, Hive Services, Hive Metastore
and User Defined Functions. .
Hhbase : HBasics, Concepts, Clients, Example, Hbase Versus RDBMS,

Big SQL : introduction

Comparison with Traditional Databases, | liveQL, Tables, Querying Dat

UNIT V : Data Analytics 2
Machine Leamning : Introduction, Supervised Learning, Unsupervised Learning, Collaborative Filtering. Big

Data Analytics with BigR.

Books & Heferences:

Tom White * Hadoop: The Definitive Guide” Third Edit on, O reily Media, 2012

1
“Big Data Analytics’ Wiley 2013.

2)  Seema Acharya, Subhasini Chellappan,

3 Michael Berthold, David J. Hand, "Intelligent Data Aralysis”, Springer, 2007.

4)  Jay Lichowitz, “Big Daia and Business Analytics” Auerbach Publications, CRC press (2013)

5)  Tom Plunkeit, Mark Hornick, “Using R to Unlock the Valuz of Big Data: Big Data Analytics with Oracle R
Enterprise and Oracle R Connector for Hadoop”, MeGraw-Hill/Osborne Media {2013), Oracle press.

&
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NICT W .
MHCSECURITY ANDCRYETOGUA I

TINIT I
Twtroabuction: Dol .
! o ey, Sl . ) L e Pt it
Aprmithmes, rypsogsiphie Protocnly o e Tt chplienr, Wippale HONE, IRl
LiWErn
Protocol Thaitding Wlaelio: Dol oy
. LH viniliint boans, 4 i . , e Pk Puine iy i
M L nrhet o e nge Syt rypinsprnghy, Gy ¥ |I;J|I;:m||-.'. aiith baniear gyt

W | sk Fometions, a h
¥ b Vumetions, Conmmumieniion wiig Pldy Kty Coypitenpinpig, | hatad St Lsipeital %1

i Ak |‘|-' sl v L] L] utahicf SEUA Lon
1 1elatin f XA prg

: ;_l'l || (] ol oA n Tt f Tabire

L] i 5

[LLH | Iir“‘l_l‘-.

IJ“.'"."'."h; Authemtieation il Koy exchimpe, Koy o, vl
W T 3| J i < FLET L Y A H b iw, it
.:_;Tlll.ll.llllt ..I%“{n;ln_ll_hll,n||1,|-_. { .|1.-||Iurl'n|-|_m e, Yarne Kooty b, Yot En
Siprmitares, Obilivaous Transber, oldiviog '*I'E'.'I-II'.ln-, Gty contritl S ¢ I;iil""r*""l-'|
UMNIT Y

Key Manugement ; Generating Keys, Nonlinear Keyspiuees, '] rnslerning Eeys, Varifying ey, B B
LNITY

wetric sryplography Fneryptingg
F 1]

iy wurt Sy T
propr i lEniAS [t ]

Using &_Iglbf‘lll:nl.t;: Clhoesing an Alperitan, Dublic Koy cryplapns
Conmviicantzon ©leumels, Enceyptiog dits Tor Storgs:, "r”'l"‘l'.l'-'urll'lt' Al

ooks & Helerences:

1y Applicid Cryplography, Brooe Sehneier, John Viley &5ong
21 Network Securityindd ryplogriply WillmmStalling
1) Coneept ol Network Seuor iysinie) Cryplography 1




Al vl IND )
I
BA 1y LN 1_.“"“. AL NS NIEM ¢ pedllls A L]

IR

L L E R TN A AT
wil ki
[ R TR e i) LTI T LR LIRS TR LR TR VETTUN sk
hllmm-ﬂh-ulhhl.-ul‘l.'h-hn el sy B e
: o il e
s AR A v |”h,|“;::1lllm II;_I'III-w-u folilsatie ymw e '1|||11u|-_h|,||.|,|.||.1|. frples bt BT (A L
CLL I BN TRTTR AT

Uil Vit il

IR

Prata Stwaneimres Fiive et 4
LI :
fmn i Ao, Twoyiid T i, N KT (LA Pl dain

shivmw e "|1|‘IIII|'H|1' 1Y (R R TR
i bLis ||'|||||1
] I.I|1|'| IARTTRS
RIS

Pimn
el fubesbig

w. t
aerhinp L bjeraehny

gl prih b eimeeg

wptermnntbe Baalesdigt © B il
HHIYN LTI YTTTTTTA TR T IR
b, Sttt bdes b,
poin ch

Py gren bk Hindongats Do ' i
I NS v h bonm & Bitoring, Endvwtution, Uesmis m—t

T [T TR

i, 1

(LT NNAY
Lelev ey feetiuek,

et d
wisinn bzt

e Senveh Technbgues: Sei i
3 b slnge i . |
satarienl wind Dobilog, Shukinelly i aind vk,
el Gl

(e o ol i

II i '.‘I.llh-I uthmit i ok it it hy I'i"l"l'h-hll' [ RITI AR IR A it IR ILH

i e sl ol sl '} » : ’ LY ] i TR i . .
(Ll pratbent Wbt Disbeduction,  Copabibon ol per cuptiom, T lorstion

pow bl

UNITY
gepreh  Syslems.

Soliwnie foxt sene alpockilms, {ladawnee et SLME,
i example (gLiLe

Tesd Seavel Adpovithms: Totrunduiget lon,
wluntion, Mensureni

Pforamation System Fyatuition: Totrwdiedion, Mensores seld I sysiem o

sl
Tooks & Relerenves:
on Wetrival, by Yales, Peaeson Liduentlon.

Sk Wiley &Sons.

1y Wloheriy Fiafuseminti

3 Inlormation Storgs & Retieval by Roberl Kaorlhoge .

Ve i ’/7’ ( /
\ /,f‘" ,

e




S5-Jol
(H its 4(3-1-0)
UNIT | AN IMAGE PROCESSING o

GEOGRAPUIC INFORM

: ATION «
( . Vi s SVeT
nump:.lm ks n!"(.lh.ll undameny| FHie \':‘* TEMm: Geographic {nf . . Introductio

ata collection datm inpu gng il PERILiong of (1 o niormation  System: o5 of data representation-
Feature based GUS mapping, 134, H::'- Mimnng) Hig_ili‘y;n-g .:I:,;E;IMI I-mm:::.nrr_r rn;-g[aﬁzsfgﬁm"“ '
and Analyvsis, Integrated ﬁ' Bissial ] JUE - T R AN scanning, G Data Flie B | sanipulation

A Malyg] ) |I!:h_|l1||,|'%.|”|. . oy w ofthe Data
VS Of the SME] g Altrll:ﬂg l:;:lrlll.h.lt:lud;rl':;;:ﬁ;gffﬁgvg'gc& GPS.

UNIT I

Introduction to Digit . ital i

processing, Um"l"t‘rtn.n?lr::;'“ugnk :::::ﬂ;inﬂ: Applications of digital image processing, StePs > ﬂﬂﬁuémﬁ

between pixels, Imagse | (ES Processing syst : ing and Quantiz=l o0

l::ul‘:nfquuls. ;{iHIL}LJ,I ::E::r‘::l:m'cfnm‘m: [Iitcllsi:yiirﬂ};‘jsFE':IITI:I’I::;EE: ::dm E:}lantﬁirlﬁitﬂﬁ“& Point and Ma:sk e
essing, Fundamentals of spatial filtering, Smoothing and sharpening spatial filters.

LINIT I

Transform, Frequency
for Fundamentals,

Filtering i ws .
ng in frequency domain: Fourier series and Transform, Discrete Fourier
Deessing,

33;2;1:;:];:I:‘:T1gl Fundamentals, Homomorphic F iltering. Color Image Processing: CO
o maeiensties, Color models, RGB, CYK, CMYK, HIS, YIQ models, Pseudo color image pr
olor image processing, color transfotmations, Smuoothening and sharpening of images.

UNIT IV

Imngf.- Restoration: Model of Image Degradation/Restoration process, Noise models, Linear, Inverse
filtering, Mean Square Error Restoration, Least Square Restoration. Image Compression Fundamentals:
Lossless and Lossy Compression, Basic Compression Methods: Huffman Coding, Run-Length Coding,

LZW Coding, Arithmetic Coding, Bit-Plane Coding, Predictive Coding, Transform Coding, Wavelet Coding,
Compression standards.

UNITY

Image Segmentation: Fundamentals, Point, Line and Edge Detection, Thresholding. Region- Based
Segmentation. Image Representation: Boundary Representation, Chain Codes, Polygonal Approximations,
Sianatures, Boundary Descriptors, Simple Descriptors, Shape MNumbers, Regional Descriptors, Topological

Descriptors, Texture.

Books & References:

1) GonzalezR.C., Woods R.E,, “Digital Image Processing”, Pearson Education.
2) Ganzalez R.C., “Digital Image Processing with MATLAB”, Tata McGraw Hill.
Sonka Milan, “Image Processing Analysis and Machine vision™, Cengage Leaming,

3) 3 ;
4) William K. Pratt, “Digital Image Processing”, Wiley India Pvt, Lid.
er D. Dutta, “Digital Image Processing and Analysis”, PHI Leaming,

) Chanda B., Majumd i) ;
6) Jain A.K., “Fundamental of Digital Image Pm“s?“}g”' PHI Leaming,
Esakkirajan S., Veerakumar T, “Digital Image Processing”, Tata McGraw Hill.

7) JayaramanS., e _
tal Image Processing”, Pearson Education

8) Annadurai, “Digi



Credits: 4 (3-1-0)

CLOUD COMPUTING MO A-365

UNIT T Introduction

« seenarios, History of Cloud Computing - Cloud

models around Clouds — Major Players in Cloud
Nimbus - Open Nebula, Cloud Sim. MCA

Cloud-delinition, benelits, usig
Architeeture - Types of Clouds - HBusiness
Computing- issues in ¢ Jouds - Luculyptus -
Seeomnd Year, Semester-T1

UNIT 11 Cloud Services
Types of Cloud services: Qullware as a Service-Platform as a Service —Infrastructure as a
Service - Database as # Service - Monitoring as Qervice ~Communication as services.

Service providers- Google, Amazon, Microsoll Azure, [13M, Sales foree.

UNTT 1 Collaborating Using Cloud Services

Fmail Communication over the Cloud - CRM Management - Project Management-Event
Management - Task Management — Calendar - Schedules - Word Processing Presentation —
Spreadsheet - Databases — Desktop - Social Networks and Groupware.

UNIT IV Virtualization for Cloud

Need for Virtualization — Pros and cons of Virtualization — Types of Virtualization System
Vm, Process VM, Virtual Machine monitor — Virtual machine properties Interpretation and
binary translation, HL1, VM - Hypervisors — Xen, KVM, VMWare, Virtual Box, Hyper-V.

UNIT V Security, Standards and Applications

Security in Clouds: Cloud security challenges — Sofiware as a Service Security, Common
Standards: The Open Cloud Consortium — The Distributed management Task Foree —
Standards for application Developers — Standards for Messaging — Standards for Security,
End user access to cloud computing, Mobile Internet devices and the cloud.

Books & References:

I. John Rittinghouse & James Ransome, Cloud Computing, Implementation,
Management and Strategy, CRC Press, 2010.

2. Michael Miller, Cloud Computing: Web-Based Applications That Change the Way
You Work and Collaborate Que Publishing, August 2008,

3. James E Smith, Ravi Nair, Virtual Machines, Morgan Kaufmann Publishers, 2006.

4. David E.Y. Sarna Implementing and Developing Cloud Application, CRC press 2011,

5. Lee Eat?gﬂr, Tim Grance, Robert Patt-Corner, Jeff Voas, NIST, Draft cloud
computing synopsis and recommendation, May 2011.

6. Anthony T Velte, Toby J Velte, Robert Elsenpeter, Cloud Computing: A Practical
Approach, Tata McGraw-Hill



