Master of Computer Applications R16 Regulations

Course Structure for MCA (Master of Computer Applications) Reqular Programme
Applicable for students admitted from 2016-17 Acadmic Year

MCA 1°% Semester — Master of Computer Applications

S.No Code Course LA T P| C
1 16MC1101| Problem Solving through “C” Programming 3 1, 0 3
2 16MC1102| Computer Organization 3 1 |0
3 16MC1103| Discrete Structures and Graph Theory 3 0 3
4 16MC1104| Probability and Statistics 3 0 |0
5 16MC1105| Accounting and Financial Management 3 () 3
6 16MC2106| C Programming Lab Q 0D B
7 16MC2107| Computer Organization Lab D 0 |3
8 16MC2108| I.T Workshop and Accounting Lab g 0 |3

TOTAL | 15 3 9 21

MCA 2" Semester — Master of Computer Applications

S.No Code Course L| T| P C
1 16MC1201| Design and Analysis of Algorithms 3 1 03
2 16MC1202| OOPs through C++ 3 1 [0
3 16MC1203| Data Structures 3 1 0O
4 16MC1204| Principles of Programming Languages 3 3
5 16MC1205 Organization Structures and 3 ol o 3

Personnel Management
6 16MC2206| C++ Programming Language Lab 0 0 |3
7 16MC2207| Data Structures Lab D o |3
8 16MC2208| Corporate Soft Skills Lab 0 o 3
TOTAL | 15| 3| 9| 21
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MCA 3" Semester — Master of Computer Applications

%
Z
o

Code

Course

16MC1301

Database Management Systems

16MC1302

JAVA Programming

16MC1303

Operating Systems

16MC1304

Software Engineering

16MC1305

Data Communication and Networks

16MC2306

Database Management Systems Lab

16MC2307

JAVA Programming Lab

0N W NP

16MC2308

Operating Systems Lab (LINUX)

TOTAL

15

MCA 4" Semester —

Master of Computer Applications

S.No

Code

Course

16MC1401

Object Oriented Analysis and Design

16MC1402

Advanced JAVA Programming

16MC1403

Data Warehousing and Data Mining

ELECTIVE-I

16MC1404

Optimization Techniques

16MC1405

Software Testing

16MC1406

Design Patterns

ELECTIVE-II

16MC1407

Image Processing

16MC1408

Neural Networks and Fuzzy Logic

16MC1409

Network Security and Cryptography

16MC1410

Qualitative and Quantitative Analysis

\l

16MC2411

Advanced JAVA Programming Lab

16MC2412

Data Mining and OOAD Lab

TOTAL

17
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MCA 5" Semester — Master of Computer Applications

S.No

Code

Course

16MC1501

Mobile Application Development

Y

16MC1502

Big- Data Technologies

16MC1503

Wireless Networks

W ¢

ELECTIVE-II

16MC1504

Cloud Computing

16MC1505

Advanced Database

16MC1506

E-Commerce

ELECTIVE-IV

16MC1507

Middleware Technologies

16MC1508

Information Retrieval Systems

16MC1509

Software Project Management

16MC2510

Mobile Application Development

Lab

16MC2511

Big- Data Technologies Lab

16MC2512

Seminar

O| 0| N| O

16MC2513

Internship

TOTAL

15

MCA 6" Semester — Master of Computer Applications

S.No

Code

Course

1

16MC2601

Project Work

TOTAL
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\_\.’ﬂ_’ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

s (AUTONOMOUS)
MCA 1% Semester L T P C
3 1 0 3

16MC1101 PROBLEM SOLVING THROUGH “C” PROGRAMMING

COURSE OUTCOMES:

At the end of the course students are able to

1 Design algorithmic solution to problems.

2 Acquire knowledge about the basic concept ofimgia program.

3 Understand the role of constants, variables,tifiens, operators, and type conversions of
C Language.

4  Design programs Decision making and utilizingetéjon.

5 Design modular programs using functions.

6 Concept of Array and pointers dealing with menmagnagement.

7  Structures and unions through which derived tlgtes can be formed.
UNIT-I

Introduction to Computers and Programming:

Definition, Block diagram along with computer conmgaits, Characteristics & classification
of computers, Types of programming languagBsoblem solving: Top-down design,
implementation of algorithms, Flow charts.

Introduction to C Language — History of C, Features of C, General form of #@gram,
Character set in C, C-Tokens, Data types, Expredsialuation, Operators and Expressions,
Type Conversions, Formatted Input and Output.

UNIT-II

Control Statements and Functions:

Decision Statementslf, if-else, Nested if and switch Statements, Ldogntrol Statements -
while, for, do-while Statements, Nested Loops, dbther Related Statements - break,
continue, goto.

Functions: Function prototype, Definition and accessing, Ragdrguments to a function,
Library Functions, Scope of a function, Storages€és - Auto, Register, Static, Extern, Scope
rules, Type qualifiers, Recursion - Recursive fiort, C Preprocessor, Header files.

UNIT-III

Arrays, Pointers and Strings:

Arrays: Introduction, 1-Dimensional, 2-dimensional arrdyeclaration, Initialization and
Accessing, Multidimensional Arrays.

Pointers: Introduction, Features of Pointers, Pointer Dextlan, Arithmetic Operations with
Pointers, Pointers and Arrays, Array of Pointe@nters to Pointers, Void Pointers, Memory
Allocation Functions, Pointer to Functions, Commande Arguments.
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Strings: String Basics, String Handling Functions.

UNIT-IV

Structure and Union:

Structure and Union: Introduction, Features of structure, Declarationl dnitialization of
Structure, Structure within Structure, Array ofugtiures, Pointer to Structure, self referential
Structures, Structures and Functions, type deftandnerated data types, Unions, Bit fields.
Files: Introduction, Streams and file types, File openai

TEXT BOOKS:

1 Jeri R Hanly, Elliot B. Koffman, Ashok Kamthan®, Ananda Rao, Programming in C
and data structures, Pearson Education.

2 Byron S Gottfried, Jitender Kumar Chabra, Programg with C, , Third Edition,
McGraHill Pvt. Ltd.

REFERENCE BOOKS:

[EEN

R. G. Dromey, How to Solve it by Computer, PerBolncation,2008

2 B.A.Forouzan and R.F. Gilberg, C Programming &teD&tructures, Third Edition,
Cengage Learning,2000

3 Stephen G. Kochan, Programming in C —Ill EditiBearson Educataion,2004.

J.A. Jones & K. Harrow ,C Programming with problsolving, Dreamtech Press

5 Harry H. Cheng,C for engineers and scientistanéerpretive approach, , McGraHill

International Pvt. Ltd

E.Balagurusamy, C Programming & Data Structurés,20009.

N

»
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 1% Semester L T P C
3 1 0 3

16MC1102 COMPUTER ORGANIZATION

COURSE OUTCOMES:

At the end of the course students are able to

Evaluate the number system conversion problems.

Acquire the knowledge about simplifying the citsiby different methods.
Understand the basic organization of Computeesysind its Instructions.
Learn the instructions to write assembly langyargpgram.

Analyze the Pipeline processing and DMA Techrsgue

Understand the usage different memories in system

O O WN PR

UNIT-I

Digital Fundamentals: Computer types, Functional units, Number SystenssGonversions—
Boolean Algebra and Simplification— Minimization 8bolean Functions— Karnaugh Map,
Logic Gates—NAND—-NOR Implementation.

UNIT-II

Combinational and Sequenial Circuits: Adders, Subtracters, Encoder, Decoder,
Multiplexer, Flip Flops.

Basic CPU Organization:Introduction to CPU, Addressing modes, Instrucfiomats-Zero,
one, two, and three address instructions, Instnatycle

UNIT-III

Peripheral devices, Input-Output interface, Asyoadous, data transfer, Modes of transfer,
Priority interrupt, Direct Memory Access, Input-@ut Processor (IOP).
Direct memory AccessDMA Controller, DMA transfer.

UNIT-IV

Memory Organization: Memory hierarchy, Cache memories, Main Memory, c&dary
storage, Performance considerations, Virtual meesori

Parallel Processing Parallel processing, Pipelining, Arithmetic pipel Instruction pipeline,
Vector processing.

TEXT BOOKS:

1 Computer System Architecture, M. Morris Mano, 3rddition, PHI/Pearson
Education,2008.
2 Microprocessors and Interfacing, Douglas HaltaldcGraw-Hill
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REFERENCE BOOKS:

1 Computer Organization, Carl Hamacher, ZvonkoVsaneSafwatZaky, Vth Edition,
McGraw Hill

2 Fundamentals of Computer Organization and DessgvaramaP.Dandamudi, Springer
Int. Edition.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 1% Semester L T P C
3 1 0 3

16MC1103 DISCRETE STRUCTURES AND GRAPH THEORY

COURSE OUTCOMES:

At the end of the course students are able to

1 Study the fundamental discrete mathematical &tres used in computer science and
express statements with the precision of formaiclagpd analyze arguments to test their
validity.

2 Remember the basic properties and operationgdeia sets, relations and functions

3 Study the basic properties related to groups; geoups, monoids, homomorphism and
isomorphism.

4  Apply the formulas of Combinatory in differenpfems.
Analyze the recursive definitions.

6 Understand the basic definitions of graph theory properties of graphs.

UNIT-I

Mathematical Logic: Statements and notations, connectives, Well forn@anulas,
tautologies, Equivalence of formulas, Duality lawautological Implications, Other
connectives, Normal forms, Rules of inference, &iaecy of premises and Indirect method
of proof.

Predicates: Predicates, Variables and quantifiers, Predicatendta, Free and bound
variables, inference theory of the predicate calsul

UNIT-II

Relations: Properties of binary relations, equivalence refetjocompatibility relations,
partial ordering relations, Hasse diagrams.

Functions: Inverse functions, composition of functions, rextwe function, Lattices, The
pigeon-hole principle.

Algebraic Structures: Algebraic system examples and general propertasj groups and
monoids, groups, subgroups, homomorphism, isohismp

UNIT-MI

Combinatorics: Basics of counting, Combinations and permaotesti Enumeration of
Combinations  and permutations , Enumerating Coatliins and permutations  with
repetitions, Enumerating permutations with consgdi repetitions, binomial coefficients,
The binomial and Multinomial theorems , The prieipf inclusion- exclusion.

Recurrence Relation: Generating functions of sequences, calculating fiobexiits of
generating function, recurrence relation, solviegurrence relations by substitution and
generating functions, methods of characteristics.o
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UNIT-IV

Graphs: Introduction to graphs, types of graphs, graphd@sminology and special types of
simple graphs, representation of graphs and grapmarphism, Spanning Tree, graph
traversal techniques (BFS & DFS) ,Minimum Spannirrge Algorithms, Euler paths and
circuits, Hamiltonian paths and circuits, planaagrs, Euler’s formula, graph coloring.

TEXT BOOKS:

1 J.P.Trembly, R.Manohar(1997), Discrete Mathenaat®tructures with Applications to
Computer Science, TakcGraw Hill, India

2 KennethH. Rosen, Discrete Mathematics and its lidmons, @6'edition,
TataMcGrawHill,India.

REFERENCE BOOKS:

1 C.L.Liu, D.P.Mohapatra (2008), Elements of Discri@thematics, $ledition
McGrawHIill, India. Ralph P.Grimaldi and B.V.Ramag@(6),

2 Discrete and Combinatorial Mathematics-an Appliettoduction, Sedition, Pearson
Education, India.
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\'A] AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR
Qs

- (AUTONOMOUS)
MCA 1% Semester L T P C
3 0 0 3
16MC1104 PROBABILITY AND STATISTICS

COURSE OUTCOMES:

At the end of the course students are able to

1 Gain the concepts of normal distributions andggang distribution.

2 Apply the knowledge of normal and sampling disttion to various practical situations
using normal tables.

Test the hypothesis of various Engineering prokle

Investigate the small samples us'rhzgand t — tests.

Get the concept of F — test.

Analyze various industrial applications using Ase of variance.
Apply various control charts to quality contrests.

~N o o1 ~AWw

UNIT-I

Distributions: Binomial, Poisson and normal distributions —Prapsrof normal distribution —
Areas under normal curve — Population and Sampealing distributions of means (with
and without replacement).

UNIT-II

Test of Hypothesis and Large Sample TestStatistical Hypothesis — Tests of Significance -
Null and Alternative hypotheses —Types of errokgvel of Significance — Critical values and
region — One and two tailed tests — Procedureypothesis testing - Testing of significance of
means and proportions.

UNIT-III

Small samples testsDegrees of freedom - Chi — square tedf - test for goodness of fit -
2 x 2 contingency table - Student’s t — distributioresting of single mean and difference of
means- F — test.

UNIT-IV

ANOVA& SQC: ANOVA - One and Two — way classifications.
Introduction — Chance and assignable causes oati@ri— Process and product control —

Control charts Xand R,Xand 7 charts — p, np and ¢ charts.

TEXT BOOKS:

1 Fundamentals of Statistics — S. C. Gupta —HinaaRyblications (6th revised and
enlarged edition).
2 Probability and statistics by Dr.T.K.V.lyenga® -Chand &Co-Revised edition.
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REFERENCE BOOKS:

1 Higher Engineering Mathematics - Dr. B.S. Grewléhanna Publication (42nd edition).
2 Probability & Statistics — E. Rukmangadachari &Eshava Reddy — Pearson Education
— Revised edition.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 1% Semester L T P C
3 0 0 3

16MC1105 ACCOUNTING AND FINANCIAL MANAGEMENT

COURSE OUTCOMES:

At the end of the course students are able to

1 Study various types of accounts and identify ddferaccounting principles.

2 Create financial statements in accordance with @#ge Accepted Accounting
Principles.

3 Analyze financial statements using standard firmratios of liquidity, activity, debt,
profitability and market value.

4 Understand the organization financial functiond abjectives.

5 Apply technigues for estimating the cost of eaomponent of the cost of capital and
understand how to assemble this information intost of capital.

6 Evaluate the capital budgeting and resource atiloe.

UNIT-I

Introduction to Accounting: Accounting Principles, Double Entry System of Aggbting,
Classification of Accounts.

Financial Statements: Introduction to basic books of accounts, Jourrmad &dger, Trial
balance, Preparation of final accounts - Tradingpant, Profit and Loss account and Balance
sheet (with small adjustments).

UNIT-II

Introduction to Financial Management: Meaning and scope, Goals & Objectives, Role of
financial manager, Sources of finance, Goals drfaial management, Time value of money,

Leverages: Operation, Financial leverage and coetbieverage. (Simple problems)

Capital structure, Cost of capital: Cost of equiBreference shares and bonds —Weighted
average cost of capital.(Simple problems)

UNIT-MI

Financial Analysis Through Ratios Ratio Analysis, Classification of ratios — Shagtm
solvency and Long term solvency — Profitabilityioat Analysis and interpretation of
Financial Statements. (Simple problems)

Funds Flow analysis: Meaning, Importance, Statement of changes of wgrktapital,
Statement of sources and Application of Funds (&rmpoblems).

UNIT-IV

Break Even Analysis Concept of Break Even Point, Cost —Volume —Praifalysis,
Determination of Break Even Point, Margin of Safatd P/V ratio. (Simple problems)
Capital Budgeting: Capital and its significance, types of capitaltifation of fixed and
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working capital requirements, Methods and sourcesasing capital. Capital budgeting:

Features proposals, Methods of capital budgetiagb&ck method, Accounting Rate of Return
(ARR), Net Present Value Method (NPV). (Simple peats)

Codes/TablesPresent Value Tables need to be permitted intexhenination Hall.

TEXT BOOKS:

1 Financial accounting - Dr.S.N.Maheswari. Sultdra@ publications,2009.
2 Financial Management — Sundhindra Bhat ,Excelipations:2009.

REFERENCE BOOKS:

Financial Management - Prasanna Chandra, TMH, Dielvi.

Financial Management - | M Pandey, Vikas Pubfighiiouse, New Delhi.

Financial Management and Policy - Van Horn, JameBrentice Hall of India

Financial Statement Analysis, Khan and Jain, RBI09

Accounting and Finance, Jai Bharat publicatiors. K.RajeswaraRao & Prof. G.Prasad.

a b~ wN P
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 1% Semester L T P C
0 0 3 2

16MC2106 C PROGRAMMING LAB

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand the basic concept of C Programmind,itandifferent modules that include
conditional and looping expressions, Arrays, Ssjrgunctions, Pointers, Structures and
File programming.

2 Role of constants, variables, identifiers, opmsattype conversion and other building
blocks of C Language.

3 Use of conditional expressions and looping statémto solve problems associated with

conditions and repetitions.

Role of Functions involving the idea of modubarit

Concept of Array and pointers dealing with memmognagement.

Structures and unions through which derived tgtes can be formed.
File handling for permanent storage of data oo

~N o o1 b~

List of Experiments:
Programs on Expressions.
: Programs on decision control statements.
: Programs on loop statements.

: Programs to implement on functions.

1
2
3
4
5: Programs to implement on parameter passing igobs.
6: Programs using recursion.

7: Programs using arrays.

8: Programs to implement string handling functions.

9: Programs to implement on pointers.

10: Programs to implement on structures.

11: Programs on files.

12: Programs on command line arguments.

TEXT BOOKS:
1 Ashok N.Kamthane, Programming with ANSI and Tu€ho
2 R.G.Dromey, How to Solve it by Computer, Premtitall Of India Ltd, New Delhi.

Pearson Education, New Delhi.
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REFERENCE BOOKS:
1 M.Cooper, The Spirit of C, an Introduction to reod programming, Jaico publishing

House
2 Ashok N.Kamthane, Programming with ANSI and Turkigpearsons Education,

NewDelhi.
3 Byrons Gottfried , Programming with C, Schaur@stline series, Tata McGraw Hill.

Publishing Company, NewDelhi
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 1% Semester L T P C
0 0 3 2

16MC2107 COMPUTER ORGANIZATION LAB

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand the basic concepts of MASM-6.11.

2 Understand how to work in the area of electrodesign and assembly language

programming of small, dedicated computers.

Acquire the knowledge on assembly language progitasing assemblers.

4  Analyze, Write programs & implement microprocedsased system in both hardware &
software

w

List of Experiments:
1: Introduction to MASM/TASM.

2: Write an Assembly Language Program to display Brgxt message.
3: Write an Assembly Language Program to Read anpl@jithe character.
4: Write an Assembly Language Program to performhimgetic Operations on two Decimal
numbers.
A) Addition B) Subtraction C) Multiplication D) Division
5: Write an Assembly Language Program to print Umaese letters from A to Z.
6: Write an Assembly Language Program to print Difyidsn O to 9.
7: Write an Assembly Language Program to find leraftthe String.
8: Write an Assembly Language Program to Revers&then String.
9: Write an Assembly Language Program to Concatematidtwo Strings.
10: Write an Assembly Language Program to find 1's @ament of a digit.

11: Write an Assembly Language Program to find Faatai a given number.

12: Write an Assembly Language Program to check therghumber is Even or Odd.
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REFERENCE BOOKS:

1 IBM PC Assembly Language and Programming, P. Adibl Edition, PHI/Pearson

Education.
2 Introduction to Assembly Language Programminga&ima, P.Dandamudi, Springer Int.

Edition, 2003.
3 The 8088 and 8086 Microprocessors: Programmirigrflcing, Software, Hardware and

Application, 4" edition, W.A.Triebel, A.Singh, N.K.Srinath, PeansBdition
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)
MCA 1% Semester L T P C
0 0 3 2
16MC2108 . T WORKSHOP AND ACCOUNTING LAB

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand the need of PC Hardware, internet &&Wide Web and office suites.

2 Learn how to use different software’s.

3 Analyze the need of PC Hardware, Internet & WoMdidle Web and Office suites

4 Install and use different software like WindowsP XLinux, and MSOffice suite
component.

Understand the basic accounting concepts andipies.

Create Accounting and inventory masters, Vouchedsbasic reports in tally.

o Ol

Generate the accounting balance sheet in tally.

List of Experiments:

PC Hardware:

1: Identify the peripherals of a computer, Componemta CPU and its functions. Draw the
block diagram of the CPU along with the configuratof each peripheral and submit to your
instructor.

2: Every student should disassemble and assemble@hbakk to working condition. Lab
instructors should verify the work and follow it wgth a Viva. Also students need to go
through the video which shows the process of askegnh PC. A video would be given as
part of the course content.

3: Every student should individually install MS windsvon the personal computer. Lab
instructor should verify the installation and fallat up with a Viva.

4: Every student should install Linux on the compuldris computer should have windows
installed. The system should be configured as toat with both windows and Linux. Lab
instructors should verify the installation and éo¥l it up with a Viva. Execution of Basic
Linux Commands.

5: Hardware Troubleshooting: Students have to be given a PC which does not dthoetto
improper assembly or defective peripherals. Theyukhidentify the problem and fix it to get
the computer back to working condition. The worknéshould be verified by the instructor
and followed up with a Viva.

6: Software Troubleshooting:Students have to be given a malfunctioning CPUtdisystem
software problems. They should identify the problend fix it to get the computer back to
working condition. The work done should be veriflegthe instructor and followed up with a
Viva.

Internet & World Wide Web:

7: Orientation & Connectivity Boot Camp: Students should get connected to their Local
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Area Network and access the Internet. In the psottesy configure the TCP/IP setting. Finally
students should demonstrate, to the instructor, tooaccess the websites and email. If there is
no internet connectivity preparations need to bdertay the instructors to simulate the WWW
on the LAN.

8: Search Engines & Netiquette Students should know what search engines are anddo
use the search engines. A few topics would be givetine students for which they need to
search on Google. This should be demonstratecetm#itructors by the student.

MS Word:

9&10: The mentor needs to give an overview of MicrogdfS) word 2007: Accessing,
overview of toolbars, saving files, Using help amdources, rulers, format painter in word.
Give a task covering to create project certific&teatures to be covered:-Formatting Fonts in
word, Drop Cap in word, Applying Text effects, Ugi@haracter Spacing, Borders and Colors,
Inserting Header and Footer, Inserting table, uBiregving toolbar in word.

MS Excel:

11&12: The mentor needs to tell the importance of MS eff007 Excel as a Spreadsheet tool
covering Accessing, overview of toolbars, savingedXiles, Using help and resources., Also
give a task that is covering the features liked{Bres, Format Cells, Summation, auto fill,
Formatting Text.

MS Power Point:

13&14: Students will be working on MS power point thatdsethem create basic power point
presentation. Topics covered during this Exeramdude :- PPT Orientation, Slide Layouts,
Inserting Text, Word Art, Formatting Text, Bulleais®idd Numbering, Auto Shapes, Lines and
Arrows in Power pointStudents shall be given a model power point praesient which needs
to be replicated (exactly how it's asked).

COMPUTERIZED ACCOUNTING TALLY LAB

15: Creation of company, Accounts Configuration, Glesstion of Accounts using Tally.

16: Accounts Masters, Accounts Voucher-Voucher Entigonversion, Interest
Calculation, Printing of voucher using Tally.

17: Create a Contra Voucher, Payment and Receipt \Gouding Tally.
18: Create Sales and Purchase Voucher, Credit noteBelnit notes using Tally.

19: Create Trading Account, Profit / Loss Account,@ue Sheet using Tally.
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REFERENCE BOOKS:

Accounting with Tally 9.0 by Dinesh Maidasankia publications.

Financial Accounting on Computers Using Tally Bgmrata Agrawal

Comdex Information Technology course tool kit 8kGupta, WILEY Dream tech

The Complete Computer upgrade and repair boole@itcon Cheryl A Schmidt, WILEY

Dreamtech

5 Introduction to Information Technology, ITL Eduaati Solutions limited, Pearsc
Education.

6 PC Hardware and A+Handbook — Kate J. Chase Pltir@gboft)

7 LaTeX Companion — Leslie Lamport, PHI/Pearson.

8 IT Essentials PC Hardware and Software Compadaide Third Edition by David
Anfinsen and Ken Quamme. — CISCO Press, Pearsocaidn.

9 Trouble shooting, Maintaining and Repairing P&d,Bigelow, 5thedition, TMH.

A WODN PR
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 2" Semester L T P C
3 1 0 3

16MC1201 DESIGN AND ANALYSIS OF ALGORITHMS

COURSE OUTCOMES:

At the end of the course students are able to

1 Analyze the asymptotic runtime complexity of algons for real world problems
developed using different algorithmic methods.

2 Find the optimal solutions by using advancedgteand analysis of algorithm techniques
like greedy method and dynamic programming.

3 Apply the search space and optimization probkechriques like backtracking and branch
and bound method to solve problems optimally whadvanced algorithm design
techniques fail to find solution.

4  Distinguish the problems and its complexity alypomial and NP problems and can
formulate some real world problems to abstract erattical problems.

UNIT-I :

Introduction : Algorithm Specification, Performance Analysispace complexity, time
complexity, Asymptotic notation: big oh notationmega notation, theta notation, and little- oh
notation.

Disjoint Sets Disjoint set operations, union and find algorigynconnected components and
spanning trees, bi-connected components.

UNIT-II:

Divide and Conquel: General method, binary search, quick sort, meaye Stassen’s matrix
multiplication.

Greedy Method General Method, job sequencing with deadlinesapkack problem,
minimum cost spanning trees, single source shqutebs.

UNIT-MI:

Dynamic Programming: General method, matrix chain multiplication, opai binary search
trees, 0/1 knapsack problem, All pairs shortesthgatravelling sales person problem,
reliability design.

Backtracking: General method, n-queens problem, sum of subsgigph coloring,
Hamiltonian cycles.

UNIT-IV:

Branch and Bounc: General method, travelling sales person problefink@apsack problem.
P, NP and NP-Complete ProblemsP and NP problems, NP-complete problems, non
deterministic algorithms, cook’s theorem.
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TEXT BOOKS:

1 Ellis Horowitz, “Sartaj Sahni and Sanguthevagjdekaran”, Fundamentals of Computer
Algorithms, Galgotia, 2004.

2 Allen Weiss, “Data structures and Algorithm Amaty in C++”, 2nd Edn, Pearson
Education, 1996.

REFERENCE BOOKS:

1 Parag Himanshu Dave, Himanshu BhalchandraDavesigp and Analysis algorithms”,
Pearson.

2 M.T. Goodrich, Robert Tamassia, “Algorithm desi§oundations, Analysis and Internet
examples” Wiley student Edn, John Wiley & sons.

3 Aho, Ullman and Hopcroft, “Design and AnalysisAdfjorithms”, Pearson Education.

Richard Johnson Baugh, and Marcus Schaefer, thAlgos”, Pearson Education.

5 T H Cormen, C E Leiserson, and R L Rivest, Iniiitbn to Algorithms, 2nd Edn,

Pearson Education.

I
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\_\.’f_’ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR
i (AUTONOMOUS)
MCA 2" Semester L T P C

16MC1202 OOPS THROUGH C++

COURSE OUTCOMES:

At the end of the course students are able to

1 Differentiate between structures oriented prognamgy and object oriented programming.

2 Understand and apply various object orientedufeatlike inheritance, data abstraction,
encapsulation and polymorphism to solve various mding problems using C++
language.

3 Apply concepts of operator overloading, constitscaind destructors.

4  Apply exception handling and use built-in clagses STL.

5 Understand the file concepts.

UNIT-I :

Programming Paradigms: Disadvantages of Conventional programming, Objaiented
Programming, Key concepts of Object oriented pnogning, Advantages of OOP, Object-
Oriented Languages, Object based languages. EvolatiC++.

C++ Declarations: Parts of a C++ program, Tokens, Data Types — Bakcived, User
defined, void. Variable Declaration and Initialivet, Dynamic Initialization of variables,
Reference variables, Constants, operators, Memaapagement operators, cin and cout
statements.

Control Structures- if-else, Nested if-else, jump, goto, break, comg, while, do-while, for,
switch-case.

UNIT-II:

Functions: Introduction, main () function, parts of functionmssing parameters, Return by
reference, default arguments, inline functions, ctiom overloading, precautions with
overloading.

Class Overview Structures in C and C++, classes in C++, claskadsion, Access specifiers,
Defining, Member functions, Object creation, Mematlpcation to class members, Accessing
of class members. Static Class Members: Static raewdriables, Static Member Functions,
static objects. Passing objects as arguments, meguobjects, Friend functions

UNIT-MI:

Generic Programming with Templates Need of templates, Function templates, Function
templateswith more arguments, Overloading of Template Fumsj Class templates, Class
templates with more arguments, Guidelines for tetesl

Constructor and Destructor: Characteristics, Constructors with arguments, Googirs with
default arguments, Copy Constructor, Constructor overlagadiestructors, Dynamic
Initialization using constructors, Recursive Coustor.
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Operator Overloading: Operator Overloading Fundamentals, Operator fancOverloading
unaryand binary operators, type conversions, Rulesverloading operators.

UNIT-IV:

Inheritance: Base class & derived class, Access specifiers amples inheritance , types of
inheritance- single, multi level, multiple, Hierarcal, hybrid, multipath, virtual base classes,
Constructor and destructor in derived class. Adsged and disadvantages of Inheritance.
Polymorphism: Binding in C++, Pointer to derived class objectgrtyal functions —
Runtimepolymorphism using virtual functions, pure virtdahctions, and Abstract classes.
Exception handling Principles, keywords. Exception Handling Mechanism

I/O Streams. Console I/O-Unformatted 1/0 and formatted 1/OleA7O-opening and closing a
file.

TEXT BOOKS:

1 Ashok N. Kamthane, Object Oriented Programminidp Wii++, Pearson Education, India,
2003.
2 Herbert Schildt, C++ the Complete Reference,d bdition, Tata McGraw Hill, 1999.

REFERENCE BOOKS:

1 Barkakatin, objects oriented programming in CRHJ, 1995.
2 Lafore, Object Oriented Programming in C++, Fowtition, PEARSON EDUCATION.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 2" Semester L T P C
3 1 0 3

16MC1203 DATA STRUCTURES

COURSE OUTCOMES:
At the end of the course students are able to

1 Apply Concepts of Stacks, Queues and Linked Lists
2 Develop Programs for Sorting.

3 Interpret concepts of trees.

4  Select appropriate searching algorithms.

5 Develop programs for Trees.

UNIT-I :

Introduction to data structures, Types, Operations.
Stacks: Introduction, Stack operations, Applications.
Queues:Introduction, Operations on queues, circular geeBeority queues, Applications.

UNIT-II:

Linked lists: Introduction, Singly linked lists, circular linketists, Doubly linked lists,
Multiply linked lists, applications.
Implementation of Stack and Queue using linked list

UNIT-III:

Sorting: Introduction, Selection sort, Bubble sort, Insmrtsort, Merge sort, Quick sort, Heap
Sort
Searching Introduction, Linear search, Binary search, Riéxxi search.

UNIT-IV:

Trees: Introduction, Definition and basic terminologi&gpresentation of trees.
Binary Trees: Basic terminologies and types, Birtegg traversals, Applications.
Binary search trees, Balanced Trees, AVL treesgy5piees.

TEXT BOOKS:

1 Ananda Rao Akepogu, Radhika Raju Palagiri, Btaictures and Algorithms Using
C++, Pearson, 2011.

2 Mark Allen Weiss, Data Structures and Algorithmnadysis in C++, Third
Edition,Pearson Education
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REFERENCE BOOKS:

1 G.A.\V PAI, Data Structures and Algorithms, Cortseprechniques and Applications,

Volumel, 1stEdition, Tata McGraw-Hill, 2008.
2 Richard F. Gilberg & Behrouz A. Forouzan, Dateu8tures, Pseudo code Approach with

C, 2ndEdition, Cengage Learning India Edition, 2007
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\h’ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 2" Semester L T P C
3 0 0 3

16MC1204 PRINCIPLES OF PROGRAMMING LANGUAGES

COURSE OUTCOMES:

At the end of the course Student are able to

1 Express computational solutions in the main @ogning idioms.

2 Select an appropriate programming language fomgpa computational problem, with
justification.

3 Know and understand the principal programmingdrabgons.

4 Know and understand the functional programminglege.

UNIT-I :

Preliminaries: Concepts of Programming Languages, programmingadanLanguage
Evaluation Criteria, Influences on Language dedigimguage Categories, Language design
Trade-offs.

Imperative Programming: Introduction Names, Variables, The concept of Bindings, Type
Checking, strong typing, type compatibility, Scael life time.

UNIT-II:

Data Types: Introduction, Primitive Data Types, Character Sfrihypes, User-Defined

Ordinal Types, Array Types, Associative Array scee Types, Union Types, and Pointer
Types.

Expressions and assignment Statementsintroduction, Arithmetic Expressions,
Overloaded Operators, Type Conversions, Relatiamal Boolean Expressions, Short-
Circuit Evaluation, Assignment Statements, Mixeddm@ssignment.

UNIT-1I:

Statement-Level Control Structures Introduction, Selection Statements, Iterative
Statements, Unconditional Branching; Subprograimgeduction, Fundamentals of sub-
programs, Design issues for subprograms, Local rBeteng Environmentsarameter-
passingMethods

Abstract Data Types: Concept of Abstraction, Introduction to data algtiom, design
issues for abstract data types, Parameterized sdbstata types.

UNIT-IV:

Functional Programming Languages: Introduction, Fundamentals of Functional
programming languages, LISP, ML, Haskell.

Logic Programming Languages:Introduction, A Brief Introduction to Predicate Calus,
Predicate Calculus and Proving Theorems, An Owvenié Logic Programming, The
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Origins of Prolog, The Basic Elements of Prologphgations.
TEXT BOOKS:

1 Robert W.Sebesta,” Concepts of Programming LanglagEighth Edition,
Pearson Education.

2 Terrence W.Pratt & Mervin VZelkowitz, "ProgrammingLanguages Design and
Implementation”, Fourth Edition, Pearson Educafki08).

REFERENCE BOOKS:

1 Kenneth C.Louden, "Programming Languages Princi@ed Practice”, Second
Edition.
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\h‘ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

s (AUTONOMOUS)
MCA 2" Semester L T P C
3 0 0 3

16MC1205 ORGANIZATION STRUCTURES AND PERSONNEL MANA GEMENT

COURSE OUTCOMES:

At the end of the course Student are able to

1 Understand the nature and purpose of organizatidndascribe the main departments or
functions of a business organization.

2 Study the Decision process approaches, essencasdrmel management, its objectives

and basic terms.

Understand the methods of recruitment, selectiocgas and training methods.

4 Understand the importance of decision making irr@achoices, analyze and participate
in the decision making process as a personnel teear employee.

5 Study the organizational factors that are neceggayndwork for a successful Six Sigma
effort.

6 Analyze in-depth knowledge on various tools anthtegues of quality management.

w

UNIT-I :

Introduction to Management: Concepts of Management— nature, Importance anctituns
and theories of management, Systems approach tagearent, Social responsibilities of
management.

Introduction to Organization: Designing Organizational structures: Basic corseglated to
Organization — Departmentation and Decentralizatibypes and evaluation of mechanistic
and structures of organization and suitability.

UNIT-II:

Decision Process Approacl Parts of organization system, development of aatgostrategy,
Dynamics of decision, Role of system. Types of nsdMathematical planning models,
Deterministic and probabilistic models.

Personnel ManagementEvolution, objectives, Personnel policies. Persbnmenagement vs
HRM, Position of the personnel department in thgaaization, Role of personnel manager as
line manager and staff manager.

UNIT-1I:

Man Power Plannin¢c. Need-strategies and limitations, Manpower invgntdvlanpower
forecasting, Job description, Job specificationcrRiément and selection, Interviewing
techniques, Transfers and promotion policies.

Training and Development: Objectives and policies planning, Organizing thaining
department, Training manager and his job, On amdhaf job training techniques, Career
planning and development, Performance appraisal.
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UNIT-IV:

Understanding Human Behavior: Leadership styles, Personality — Johari Window -
Transactional Analysis. Perception: Perceptual gsec Development of Attitudes and
Values, Understanding Group Dynamics, Team Effeciss, Strategies to deal with conflicts
and stress.

Contemporary Strategies: Total Quality Management (TQM), Six sigma, Peaga@ability
maturity model (PCMM) levels, Performance managdmeunisiness process outsourcing
(BPO), Business process re-engineering, Bench nmed balanced score card.

TEXT BOOKS:

1 Organizational Structures and Personnel Managemedubbarao HPH, 2009.
2 Personnel Management, Mamoria & Gankar, HPH, 2009

REFERENCE BOOKS:

1 Organizational Behavior, Robbins: Pearson, 2008.
2 Industrial Business Management, Martand T Tels&n@hand.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o (AUTONOMOUS)

MCA 2" Semester L T P C
0 0 3 2

16MC2206 C++ PROGRAMMING LANGUAGE LAB

COURSE OUTCOMES:

At the end of the course students are able to

1 Apply Abstraction to create models based on ¢aéworld.

2 Understand several techniques from previouslgbéished paradigms, including
modularity, encapsulation and Polymorphism.

3 Apply greater flexibility and maintainability programming.

4 Improve the knowledge on Objects and class.

List of Experiments:

1: Programs on Tokens.

2: Programs on Dynamic Initialization of variables.

3: Programs on control statements ( if-else, Nedtetbe, jump, goto, break, continue, while,
do-while, for, switch-case).

Programs on Memory management operators.
Programs to implement on parameter passing tegésiq
Programs using inline functions

Programs using function overloading.

Programs to implement Access specifiers.

: Programs on Friend functions.

10: Programs on Copy Constructor.

11: Programs on Constructors with defaariguments.

12: Programs on types afheritance.

© N OaA

REFERENCE BOOKS:

C++ How to Program by H M Deitel and P J Deitel.

Object Oriented Programming in Turbo C++ by Rohafore , Press.
Programming with C++ by D Ravichandran

Object oriented Programming with C++ by E Balagamy.

A WDN PR

Audisankara College of Engineering & Technology (Autonomous) Page 31



Master of Computer Applications R16 Regulations

\\/ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU  DUR
- (AUTONOMOUS)
MCA 2" Semester L T P C

16MC2207 DATA STRUCTURES LAB

COURSE OUTCOMES:

At the end of the course students are able to

1 Develop programs using recursive functions.

2 Implement stacks and queues using arrays

3 Develop Programs for searching and sorting algms.
4 Develop programs using concepts of trees.

List of Experiments:

=

Write C programs to implement the stack usingyara

Write C programs to implement the Queue usingyarra

3. Write C programs to implement the following Stagpkcations
i) Infix to post fix ii) Evaluations of postfix expression.

4. Write C program to implement the following typesgoieues
i) Priority Queue ii) Circular Queue.

5. Write C programs to implement the Singly linkest li

6. Write C programs to implement the doubly linked. lis

7. Write C programs to implement the following seaatdorithms:
i) Linear Search ii) Binary Search iii) Fibona&garch.

8. Write C programs to implement the sorting algorighm

9. Write a C program to implement binary tree usingys and to perform binary tree
traversals.
i) inorder i) preorder iii) postorder

10.Write a C program to balance a given tree.

no

TEXT BOOKS:

1 Ananda Rao Akepogu, Radhika Raju Palagiri, Datac&ires and Algorithms Using
C++, Pearson, 2011.

2 Mark Allen Weiss, Data Structures and Algorithmnadysis in C++, Third
Edition,Pearson Education

REFERENCE BOOKS:

1 Langsam,M. J. Augenstein, A. M. Tanenbaum, Dé&tacsires using C and C++, 2nd
Edition, PHI Education, 2008.

2 Sartaj Sahni, Ellis Horowitz, Fundamentals of atStructure in C, 2nd Edition,
Orientblackswan, 2010.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)

MCA 2" Semester L T P C
0 0 3 2

16MC2208 CORPORATE SOFT SKILLS LAB

COURSE OUTCOMES:
At the end of the course Student are able to

1
2
3
4

5

Develop formal communication skills in a work g#a

Create them acquire team skill by working in grawtivities.

Equip them with suitable language and speeclematin a workplace.
Enhance the ability of critical & lateral thinkinwhile addressing the issues at any
situation.

Present themselves confidently in job interviews.

List of Activities:

~N o ok WN Bk

: Phonetics, Introduction to Vowel Sounds & Consogant
. Introduction to Stress and Intonation.

. Situational Dialogues.

: Group Discussions.

: Debate.

: Just A Minute.

: Resume or Curriculum Vitae and Covering Letter.

8:

Interview Skills.

REFERENCE BOOKS:

“Soft Skills” — Know yourself & know the world br. K. Alex.

Technical Writing and professional communicatidaogckin and Olsen Tata McGraw-Hill
2009.

Speaking about Science, A Manual for Creatin@CRresentations by Scott Morgan and
Barrett Whitener, Cambridge University press, 2006.

Technical Communication by Meenakshi Raman &Satag8harma, Oxford University
Press 2009.

Resume’s and Interviews by M. Ashraf Rizvi, TeteGraw-Hill, 2008.

Form Campus to corporate by KK Ramachandran ah&&rthick, Macmillan
Publishers India Ltd, 2010.

English Language Communication: A Reader cumMahual Dr A Ramakrishna Rao,
Dr G Natanam & Prof SA Sankaranarayanan, Anur&ihdications, Chennai 2008.
Managing Soft Skills by K R Lakshminarayan andiiruguvel, Sci-Tech Publication,
2010.

Business Communication by John X Wang, CRC P&sscial Indian Edition, 2008.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)

MCA 3" Semester L T P C
3 1 0 3

16MC1301 DATABASE MANAGEMENT SYSTEMS

COURSE OUTCOMES:

At the end of the course students will be able to

Identify and define the data models needed tmdesdatabase.

Create conceptual and logical database desidarfye enterprises.

Apply Integrity constrains over the relations.

Understand normalization process on existingtdeta for eliminating redundancy.

Apply the recovery techniques for managing thialese effectively to avoid the data
lose.

a b wWwN PP

UNIT-I :

Data base System Applications, File Systems vs. BBMiew of Data, Data Abstraction,
Instances and Schemas, Data Models, Database Lgegjuaata base Architecture.
Structured Query Language (SQL): The Form of a Basic SQL Query, UNION,
INTERSECT and EXCEPT, Nested Queries, Aggregaterd&pes, Null Values, Logical
Connectivity’s-AND, OR and NOT, impact on SQL Causts, outer joins, Disallowing
NULL Values, Complex Integrity Constraints in SQIrjggers and Active Data Bases.

UNIT-II:

The Relational Model Introduction to the Relational Model, Integrityo@straints over
Relations, Enforcing Integrity Constraints, QuegyifiRelational Data. Logical Database
Design: ER Model to Relational Model, Views.

The Entity Relationship Model: Database Design and ER diagrams, Entities, Ategyuand
Entity sets, Relationships and Relationships SAtgjitional Features of the ER Model,
Conceptual Design with the ER Model, Conceptuali@etor Large Enterprises.

UNIT-MI:

Schema refinement and Normal forms: Schema refinement, Problems Caused by
redundancy, Decompositions, Problem related to meosition, Functional Dependencies,
Reasoning about FDS, Normal Forms, Properties aobBgosition, Normalization, Schema
Refinement in Database Design, Other kinds of Ddpeaies.

Storage and indexing The Memory Hierarchy, RAID, Disk Space ManagemeBuffer
Management, Files of Records, Page Formats, Rdoamthts. Index Data Structures, Hash
Based indexing, Tree based Indexing, B+ Trees.

UNIT-IV:

Transactions: Transaction Concept, Transaction State, Implemientabf Atomicity and
Durability, Concurrent Executions, SerializabiliBecoverability, Implementation of isolation,
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Testing for serializability.

Concurrency control: Lock Based Protocols, Timestamp Based Protodtddidation Based
Protocols, and Multiple Granularity.

Recovery System Recovery and Atomicity, Log — Based Recovery, d¥ecy with
Concurrent Transactions, Buffer Management, Failwith loss of Nonvolatile storage,
Advance Recovery systems- Remote Backup systems.

TEXT BOOKS:

1 Raghurama Krishnan, Johannes Gehrke, Data basagdment Systems, Il Edition,
TATA McGrawHill.
2 Silberschatz, Korth, Sudarshan Data base Systamepts, V Edition, McGraw hill.

REFERENCE BOOKS:

1 Ramez Elmasri, Shamkant B.Navrate FundamentaBathbase Systems! ZEdition
Pearson.

2 Peter Rob, Carlos Coronel, A. Anand Rao, Databém®agement Systems, First Edition,
CENGAGE Learning.

3 Introduction to Database Systems, C.J. Date Bed&ducation.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)
MCA 3" Semester L T P C

3 1 0 3
16MC1302 JAVA PROGRAMMING

COURSE OUTCOMES:

At the end of the course students are able to

Solve problems using object oriented approachmptement them using Java.
Develop programs with multitasking ability.

Understand the Thread life cycle and ability titevMultithreading programs.
Use Exception Handling Mechanisms to write eéintijava programs.
Understand the Networking concepts in java.

Create user friendly interface using Applets,ii\r¢andlers and Swings.

O 01 WN P

UNIT-I :

Introduction to Java: The key attributes of Object Oriented Programmi&mple
program, The Java keywords, Identifiers, Data typesl operators, Program Control
Statements, Arrays, Strings, and String Handling.

Classes And Objects concepts of classes, Objects, Constructors, MisthAccess control,
this keyword, Garbage collection, Overloading mdthand constructors, Parameter passing,
Recursion, String Handling.

UNIT-II:

Inheritance: Base class Object, forms of Inheritance, benefit;mheritance, Member access
rules, using super, Creating Multi-Level Hierarchygethod overriding, abstract classes, using
final with inheritance.

Packages and Interfaces Defining, Creating and Accessing a Package, Wstdeding
CLASSPATH, importing packages, Interfaces- Definarginterface, implementing interface,
applying interfaces, variables in interface andeging interfaces,

Exception Handling: Concepts of exception handling, exception hienardlisage of try,
catch, throw, throws and finally, built in except& Creating own exception sub classes.

UNIT-III:

Multithreading: Java Thread Model, Thread Life Cycle, Creating alsg threads priority,
synchronizing threads, inter thread communication.

Applets: Concepts of Applets, Differences between applets applications, Life cycle of
an applet, Types of applets, Creating applets,i@aparameters to applets, Graphics class.

UNIT-IV:

Event Handling: Events, Event sources, Event classes, Event Ligemegelegation event
model, Handling mouse and keyboard events, Ad&tdasses, Inner classes,
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Introduction to Swings: The origin and design philosophy of swing, Compaseand
Containers, Layout managers, Event handling, Usingush button, JTextField, JLabel and
Imagelcon.

TEXT BOOKS:

1
2

Java: the complete referencBediton, Herbert Schildt, TMH.
Advanced Programming in Java2, K.Somasundarang Pablishing House.

REFERENCE BOOKS:

1
2

Java: the complete referencBediton, Herbert Schildt, TMH.

Java for Programmers, P.J.Deitel and H.M.Defadarson education / Java: How to
Program P.J.Deitel and H.M.Deitel" &dition, PHI.

Core Java, Volume 1-Fundamentals, eighth edit@ay, S.Horstmann and Gary Cornell,
Pearson education.

Java Programming, D.S.Malik, Cengage Learning.

Object Oriented Programming with Java, B.Eswaraddy, T.V.Suresh Kumar,
P.Raghavan, Pearson-Sanguine.

An introduction to Java programming and objeatrded application development, R.A.
Johnson- Cengage Learning.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

s (AUTONOMOUS)

MCA 3" Semester L T P C
3 1 0 3

16MC1303 OPERATING SYSTEMS

COURSE OUTCOMES:
At the end of the course Students are able to

1 Understand the services of operating system.

2 Examine the efficiency of Scheduling algorithms.

3 Understand about Inter process communicatiortlaid methods.

4  Analyze about Deadlock and apply various methogsevent Deadlock.
5 Understand various Memory Management conceptd/athgal memory.
6 Examine Structure of file system and Way of Asoggthe file system.
UNIT-I :

Operating System Overview:Introduction toOperating System, Operating System Services,
Operating system Structures, Distributed syste8pecial purpose systems, System calls,
Types of System Calls.

Process ManagementProcess Concepts, Process Scheduling Criteriad8lthg algorithms
and theirevaluation, Inter process communication, Multi #tled programming-overview,
multithreading models.

UNIT-II:

Process Synchronization:Critical section problem, Peterson’s Solution, Syoaization
Hardware Semaphores, Classic problems of Synchronizatiomitdis.

Deadlocks: System model, Deadlock Characterization, Deadlockvéhtion, Deadlock
Detection andeadlock Avoidance, Recovery from deadlock.

UNIT-1I:

Memory Management: Memory management strategies-Swapping, Contiguoesnary
allocation, Paging, Structure of the Pagsble, Segmentation. Virtual Memory Management -
Demand paging, Page Replacement algorithms.

File System:File Concept, Access methods, Directory Structbie Systemmounting, File
sharing and Protection. Implementing file Systenfdlocation methods, Free space
management.

Secondary storage structureMass-Storage structyrBisk structure, Disk attachment,

Disk scheduling, Swap space management.

UNIT-IV:

I/O Systems: I/OHardware, Application I/O interface, Kernel I/O ssystems, Transforming
I/O requests télardware operations.
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Protection: Protection, Goals of Protection, Principles of Betibn, Domain of Protection,
AccessMatrix, Access Control, Revocation of Access Rggl@apability — Based Systems,
Language — Based Protection.

TEXT BOOKS:

1

2

Abraham Silberschatz, Peter B. Galvin, Greg Ga@erating System Principles,
Eighth Edition, John Wiley.
Andrew S Tanenbaum, Modern Operating System®rfseledition, PHI.

REFERENCE BOOKS:

1

a b~ wWwN

William Stallings, Operating Systems: Internatsd aDesign Principles,Sixth Edition—
2009, Pearson Education.

B.L.Stuart, Cengage learning, Principles of OfiiegaSystems, India Edition.
A.S.Godbole, Operating Systems, Second EdititvT

R.Elmasri, A.G.Carrick and D.Levine, Operating®yns, Mc Graw Hill.

Sibsankar Haldar, Alex A, Aravind, Operating ®ys$, Pearson Education India.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)

MCA 3" Semester L T P C
3 0 0 3

16MC1304 SOFTWARE ENGINEERING

COURSE OUTCOMES:

At the end of the course students will be able to

Understand ethics and professional issues impuidida software engineering.
Examine how CMMI Levels will be assigned for angaations.

Apply various processes used for developing tifisvare.

Examine various models will be used for repraagrthe requirements.
Learn about Design and Different Architecturgles.

Evaluate Software by different testing Techniques

Analyses various types of risks in software.

~NOo ok WwN PR

UNIT-I :

Introduction To Software Engineering: The Evolving Role of Software, Changing Nature of
Software,Legacy Software, Software Myths, Software Engirmeger A Layered Technology,
A Process Framework, The Capability Maturity Mottgegration (CMMI), Process Patterns,
Process Assessment.

Process Models:The Waterfall Model, Incremental Process Modelgol&tionary Process
Models, Specialized Process Models, the Unifiedc&ss.

UNIT-II:

Software Requirement: Functional and non-functional requirements, URequirements,
Systenrequirements, The software requirements document.

Requirements Engineering ProcesseRequirements elicitation and analysis, Requirdsmen
validation, Requirements management. System mo@zatext Models, Behavioral models,
Data models, Object models, Structured methods.

UNIT-III:

Design Engineering:Design Process And Design Quality, Design Concdpésign Model,
Pattern Based Software Design, Software Architegtétrchitectural Styles anéatterns,
Assessing Alternative Architectural Designs.

Modeling Component-Level Design Designing Class-Based Components, Designing
Traditional Components. User Interface Design- Gwden Rules, User Interface Analysis
and Design, Design Evaluation. Testing StrategleStrategic Approach to Software Testing,
Test Strategies for Conventional Software, Black-Bmd White-Box Testing, The Art Of
Debugging.

UNIT-IV:

Product Metrics: Software Quality, A Frame work for Product medricMetrics for
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Requirements ModeMetrics for Design Model, Metrics for source codiggtrics for testing,

Metrics for maintenance.
Risk management:Reactive vs Proactive Risk strategies, softwaslesriRisk identification,
Risk projection, Risk refinement, RMMM, RMMM Plan.

TEXT BOOKS:

1 Software Engineering: A practitioner's ApproaBloger S. Pressman, Seventh Edition.
McGraw-Hill International Edition, 2010
2 Software Engineering, lan Sommerville, EighthtBdi, Pearson Education, 2009.

REFERENCE BOOKS:

1 K.K. Agarwal & Yogesh Singh, Software Engineeribgw Age International Publishers.
2 James F. Peters, Witold Pedrycz, John Wiely,w&w& Engineering, an Engineering

approach.
3 Shely Cashman Rosenblatt, Systems Analysis asiyerhomson Publications.
4 Waman S Jawadekar, Software Engineering prirgipted practice- The McGraw-Hill

Companies.
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\_\\',ﬂ_’ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)

MCA 3" Semester L T P C
3 0 0 3

16MC1305 DATA COMMUNICATION AND NETWORKS

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand basic computer network technologya@a@mmunications System and its
components.

Analyze the different types of network topologiesl protocols.

Study the layers of the OSI model, TCP/IP anduhetion(s) of each layer.

Study the different types of network devices #radr functions within a network.
Understand and building the skills of sub netaing routing mechanisms.

Learn the basic protocols of computer networks] aow they can be used to assist in
network design and implementation.

O O WNDN

UNIT-I :

Introduction to Networks: internet, protocol and standard, the OSI modslerlan OSI
model, TCP/IP suite, ATM, Analog and digital signal

Physical Layer: digital transmission, multiplexing, transmissionedia, circuit switched
networks, Datagram networks, virtual circuit netkgrswitch and Telephone network.

UNIT-II:

Data link layer: Introduction Block coding, cyclic codes,, checksdraming, flow and error
control, Noiseless channels, noisy channels, HDpQint to point protocols

Medium Access sub layer:Random access, controlled access, channelizaktrernet,
wireless LANSs.

UNIT-1I:

Connecting LANs, backbone networks and virtual LAN¥ireless WANs, SONET, frame
relay.

Network Layer: Logical addressing, internetworking, tunnelingdie$s mapping, ICMP,
IGMP, Forwarding, uni-cast routing protocols, medist routing protocols.

UNIT-IV:

Transport Layer: Process to process delivery, UDP and TCP protp&fIS P, data traffic,
congestion, Congestion control, Qos.
Application Layer: Domain name space, electronic mail, FTP, WWW, HTIRMP.

TEXT BOOKS:

1 Behrouz A. Forouzan, Data Communication and Neting, Fourth Edition, TMH.
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2 Andrew S Tanenbaum, Computer Network, 4th EditRerson Education.

REFERENCE BOOKS:

S.Keshav, Engineering Approach to Computer Nekw2md Edition, Person Education.
W.A.Shay,Understanding communication and NetwafkEdition, Cengage Learning.
NNader F. Mir ,Computer and Communication NetvgpfRearson Edition
JamesF.Kurose, K.W.Ross Computer Networking: A-Down Approach Featuring the
Internet & Edition,Person Edition.

A WOWDN PR
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)

MCA 3" Semester L T P C
0 0 3 2

16MC2306 DATABASE MANAGEMENT SYSTEMS LAB

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand, analyze, and apply common SQL Staisnnecluding DDL, DML and DCL
statements to perform different operations.

2 Apply Integrity constrains over the tables.

3 Understand, analyze, and apply PL/SQL blocksgu€iarsors and Triggers.

List of Experiments:

1: Practice DDL Commands: Creation, altering and giogp of tables with out and with
Integrity Constraints.

2: Practice DML Commands: Inserting, updating ancetiley) rows of a table and enforce
Integrity Constraints.

3: Queries using DISTINCT, AND, OR, NOT, BETWEEN, LH IS NULL, ORDER BY.
Example:- Select the roll number and name of thdesit who secured fourth rank in the class.
4: Queries (along with sub Queries) using ANY, ALN, INOT IN, EXISTS, NOTEXISTS,
UNION, INTERSET, MINUS.

5: Queries using Aggregate functions (COUNT, SUM, AWEAX and MIN), GROUP BY,
HAVING and Creation and dropping of Views.

6: Queries using Conversion functions (to_char, tonlper and to_date), string functions
(Concatenation, Ipad, rpad, Itrim, rtrim, lower,p@p, initcap, length, substr and instr), date
functions (Sysdate, next_day, add months, last_denths between, least, greatest, trunc,
round, to_char, to_date).

7: 1)Creation of simple PL/SQL program which includdsclaration section, executable
section and exception —Handling section (Ex. Studearks can be selected from the table and
printed for those who secured first class and arepgton can be raised if no records were
found)

i) Insert data into student table and use COMMRQLLBACK and SAVEPOINT in PL/SQL
block.

8: Program development using WHILE LOOPS, FOR LOQ#RSted loops.

9: Programs development using creation of procedyassing parameters IN and OUT of
PROCEDURES.

10: Program development using creation of stored fansi invoke functions in SQL
Statements and write complex functions.

11: Develop programs using features parameters in REDR, FOR UPDATE CURSOR,
WHERE CURRENT of clause and CURSOR variables.

12: Develop Programs using BEFORE and AFTER Triggeosy and Statement Triggers and
INSTEAD OF Triggers
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TEXT BOOKS:

1 Peter Rob, Carlos Coronel, A. AnandRao, Databtmgagement Systems, First Edition,
CENGAGE Learning.

2 Raghurama Krishnan, Johannes Gehrke, Data basadgdment Systems, Il Edition,

TATA McGraw-Hill.

REFERENCE BOOKS:

1 Dr. P.S.Deshpande, SQL & PL/SQL for Oracle 10gcBBook, Dream Tech.

2 Rick F.vanderLans, Introduction to SQL, Pearsdndation.
3 B.Rosenzweig and E.Silvestrova,Oracle PL/SQLr$eeaEducation.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)

MCA 3" Semester L T P C
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16MC2307 JAVA PROGRAMMING LAB

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand how object-oriented concepts are purated into the Java programming
language.

2 Develop problem-solving and programming skillsxg€OOP concept.

3 Design efficient interactive programs in Javangghpplets, Event Handlers and Swings.

4  Solve real-world problems through software depelent in java.

List of Experiments:

1: Write a Java program:
a. To prints all real solutions to the quadratic egpragX +bx + ¢ = 0. Read in a,
b, c and use the quadratic formula. If the disanant 5 -4ac is negative, display
a message stating that there are no real solutions.
b. To generate Fibonacci sequence.
c. To print the given number is Armstrong or not.
d. To find simple Interest.
2: Write a Java program:
a. To Checks whether a given string is a palindromeatr ExX: MALAYALAM is
a palindrome.
b. To Sorting a given list of names in ascending arder
c. To make frequency count of words in a given text.
3: Write a Java program:
a. That prompts the user for an integer and then oot all prime numbers up to
that integer.
b. To find the product of matrices.
c. that reads a line of integers, and then displaghk @#teger, and the sum of all
the integers (Use StringTokenizer class of javix.uti
4: Write a Java program:

a. That reads a file name from the user, and thenlajispinformation about
whether the file exists, whether the file is reddatvhether the file is writable,
the type of file and the length of the file in byte

b. That reads a file and displays the file on theestyavith a line number before
each line.
c. That displays the number of characters, lines amdisvin a text file.
5: Write a Java program:
a. To Implements stack ADT.
b. To Converts infix expression into Postfix form
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c. Evaluates the postfix expression
6: Write a Java program:

a. To develop an applet that displays a simple message

b. To develop an applet that receives an integer entent field, and computes its

factorial Value and returns it in another text dielvhen the button named
“Compute” is clicked.

7: Write a Java program that works as a simple cafoul Use a grid layout to arrange buttons
for the digits and for the +, -,*, % operations.dAa text field to display the result.
8: Write a Java program for handling mouse events.
9: Write a Java program that correctly implementsdpoer consumer problem using the
concept of inter thread communication.
10: Write a program that creates a user interfaceetéopm integer divisions. The user enters
two numbers in the text fields, Num1 and Numz2. diimsion of Num1 and Numz2 is displayed
in the Result field when the Divide button is ckck If Num1l or Num2 were not an integer,
the program would throw a Number Format ExceptibrNum2 were Zero, the program
would throw an Arithmetic Exception Display the eption in a message dialog box.
11: Write a Java program that implements a simplentzBerver application. The client sends
data to a server. The server receives the datas, iuse produce a result, and then sends the
result back to the client. The client displays thsult on the console. For ex: The data sent
from the client is the radius of a circle, and thsult produced by the server is the area of the
circle. (Use java.net)
12: Write a java program that simulates a traffic tighhe program lets the user select one of
three lights: red, yellow, or green. When a radittdn is selected, the light is turned on, and
only one light can be on at a time No light is dmew the program starts.

TEXT BOOKS:

1 Herbert Schildt, The Complete Reference Java J2&BEdition, TMH Publishing
Company Ltd, NewDelhi.
2 H.M.Dietel and P.J.Dietel, Java How to PrograixrtiSEdition, Pearson Education/PHI

REFERENCE BOOKS:

1 Cay.S.Horstmann and Gary Cornell, Core Java R1VBundamentals, Seventh Edition,
Pearson Education.

2 Cay.S.Horstmann and Gary Cornell, Core Java R2\VAdvanced Features, Seventh
Edition, Pearson Education.

3 Cay Horstmann, John Wiley and Sons, Big JavaEthtion.

4 E.Balagurusamy, Programming with JAVA; Primer fbwedition, TMH.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)
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16MC2308 OPERATING SYSTEMS LAB (LINUX)

COURSE OUTCOMES:

At the end of the course students are able to

Create the programs on process scheduling Algost
Implement the programs on Memory Management Tigoks.
Create the programs on Deal Locks methods.

Implement the programs on Disk scheduling Aldponis.
Create the programs on Virtual Memory and pagneghods.

abwNPE

List of Experiments:

1: Write a C program to Implement
a. FCFS (First Come First Served) CPU scheduling @lgor
b. SJF (Shortest Job First) CPU scheduling algorithm.
2: Write a C program to Implement
a. Priority CPU Scheduling algorithm
b. Round Robin CPU Scheduling algorithm
: Write a C program to Implement MVT (Multiprogranmgi Variable Task).
: Write a C program to Implement MFT (MultiprogranmgiFixed Task).
- Write a C program to implement the Banker’s Alggan for Deadlock Avoidance.

: Write a C program to Implement Banker’s Algoritifion Deadlock Prevention.
. Write a C program to Implement Deadlock Detection.
: Write a C Program for File Allocation Methods.
a).Sequential File Allocation b).Index&te Allocation c).Linked File Allocation.
9: Write a C Program for Page Replacement Policies.
a). FIFO (First In First Out) Page Re@ment
b).LRU (Least Recent Used) Page Repfemnt
c).Optimal Page Replacement (LFU)
1Q: Write a C program to Implement Paging Memory Adiban Technique.
11: Write a C program to Implement Segmentation Men#dlycation Technique
12: Write a C program to Implement Shared Memory &1d.|

00 ~NO Ul W

REFERENCE BOOKS:

1 Abraham Silberschatz, Peter B. Galvin, Greg Ga@heerating System Principles,
Eighth Edition, John Wiley.

2 Andrew S Tanenbaum, Modern Operating Systemgrigegdition, PHI.

3 Stallings, Operating Systems: Internals and DesRyinciples,Sixth Edition—2009,
Pearson Education.

4 B.L.Stuart, Cengage learning, Principles of OfegaSystems, India Edition.
R.Elmasri, A,G.Carrick and D.Levine, Operating $ys$, Mc Graw Hill.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)
MCA 4" Semester L T P C
3 1 0 3
16MC1401 OBJECT ORIENTED ANALYSIS AND DESIGN

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand basic Object Oriented analysis andynlesd its difference from structured
design.

2 Understand the Unified Modeling Language (UMLagtams.

3 Apply the UML as a modeling and communication.too

4 Create a static conceptual model and behavioosdehof your system.

5 Design and build a software system using the UthiReocess approach.
UNIT-I :

Introduction to UML: Object, Object Orientation, Development, Modelin@pject
Modeling, Importance of Modeling, Principles of Modeling, @eptual model, Model
Driven Architecture with  UML, Software Development Life Cycle of UML, NIL

Architecture.

UNIT-II:

Basic Structural Modeling: Classes, RelationshipBjagrams.

Advanced structural Modeling: Advanced Classes, Advanced relations, InterfaCgpes
andRoles.

Class & Object diagrams Terms, Concepts, Common Modeling techniques flas€x
Objectdiagrams.

UNIT-III:

Basic Behavioral Modeling—t Interactions, Interactiordiagrams, Common Modeling
techniques

Basic Behavioral Modeling—Il. Use Cases, Use Case Diagrams, and ActiRiggrams
Common Modeling techniques.

UNIT-IV:

Advanced Behavioral Modeling: Events and Signals, State machines, State chart
diagrams.

Architectural Modeling: Component, Development, Component Diagramd Deploymen
Diagrams.Patterns and Frame works, Artifact Diagrams. CasglyS The Unified Librai
application.
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TEXT BOOKS:

1 Grady Booch, James Rambaugh, Ivar Jacobson: Tifeed) Modeling Languag&Jser
Guide, PearsoRdition.
2 Object Oriented Analysis and Design Bennett, SifdiaGrawHiill.

REFERENCE BOOKS:

1 Craig Larman, “Applying UML and Patterns-An Indection to Object orientated
Analysis and Design and Iterative Development” E2fition Pearson Edition.

2 Hans Eriksson, Magnus, Penker, Brain Lyons, Ddadlo: UML 2 Toolkit, WILEY
Dreamtech India Pvt.Ltd.

3 Meilir Page-Jones: Fundamentals of Object Orgbtesign in UML - Pearson education.

4  Atul Kahate: Object Oriented and Design, the Ma&GHIll Company.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)
MCA 4" Semester L T P C
3 1 0 3
16MC1402 ADVANCED JAVA PROGRAMMING

COURSE OUTCOMES:
At the end of the course students are able to

1 Understand the Servlets Concepts.

2 Integrate java and server side scripting langsidgelevelop web applications.

3 Develop and deploy real time web applicationa@t servers and in the cloud.

4 Understand the JSP Concepts.

5 Develop simple database driven web applicati@imsgua server-side scripting language.
UNIT-I :

Servlets: The Lifecycle of a Servlet, Using Tomcat for Setvigevelopment, A Sample
Servlet, The Servlet API, The javax.servlet PaekaBeading Serviet Parameters. The
javax.servelet. Http Package, Handling Http Requdedtesponses, Using Cookies-Session
Tracking.

Introduction to JSP: The Problem with Servlet. The Anatomy of a JSBeRdSP Processing.
JSP Application Design with MVC.

Setting Up and JSP Environment:Installing the Java Software Development Kit, Tamc
Server & Testing Tomcat.

UNIT-II:

JSP Application Development:Generating Dynamic Content, Creating a JSP Pagtlling

a JSP Page, Running a JSP Page, Using JSP Diretdieents, Using Template Text, Using
JSP Action Elements.

Java Beans Introduction to Java Beans, Advantages of JawanBeBDK Introspection, Using
Bound properties, Bean Info Interface, Constraipeaperties Persistence, Customizes, and
Java Beans API.

Using Java Beans Components in JSP Page®eclaring a Bean in a JSP Page, Reading
Bean Properties, and Setting Bean Properties.

UNIT-III:

Using Custom Tag Libraries and the JSP Standard Tad.ibrary : What is a Custom Tag
Library, Installing a Custom Tag Library, Declariagcustom Tag Library.

Processing Input and Output: Reading Request Parameter Values, Validating Usart,
Formatting HTML Output.

Error Handling and Debugging: Dealing with Syntax Errors, Debugging a JSP apgiba,
dealing with Runtime Errors.
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UNIT-IV:

Sharing Data between JSP pages, Requests, and Usdtassing Control and Date between
Pages, Sharing Session and Application Data, Mefdeage Considerations.

Accessing A DatabaseDatabase Programming using JDBC, Studying JaVaxsackage,
Accessing a Database from a JSP Page, Applicati®peecific Database Actions, Deploying
JAVA Beans in a JSP Page.

TEXT BOOKS:

1 Hans Bergsten, Java Server Pages, SPD O’Reilly.
2 Herbert Scheldt, The Complete Reference Java FSEEdition, TMH.

REFERENCE BOOKS:

1 Marty Hall and Larry Brown Pearson, Core Servimtsl Java Server Pages Volume 1:
Core Technologies.
2 Java Server Pages, Pekowsky, Pearson.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)

MCA 4" Semester L T P C
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16MC1403 DATA WAREHOUSING AND DATA MINING

COURSE OUTCOMES:

At the end of the course students are able to

1 Apply relevant preprocessing techniques on diffedata sets for mining.

2 Implement Association rule mining concept andegate association rules.

3 Apply classification/clustering techniques orfeliént types of data and analyze patterns.
4  Suggest appropriate data mining techniques te whiiferent types of data.

UNIT-I :

Introduction: Fundamentals of data mining, Data Mining Functiibies, Major issues in
Data Mining.

Data Preprocessing:Needs Preprocessing the Data, Data Cleaning, Déggration and
Transformation, Data Reduction, Data Warehouse @bhAP Technology for Data Mining
Data Warehouse, Multi -Dimensional Data Model, Datarehouse Architecture.

UNIT-II:

Data Mining Primitives and System Architectures Data Mining Primitives, Architectures
of Data Mining Systems.

Concepts Description: Characterization and Comparison: Data Generatizatiand
Summarization Based Characterization, Analyticalai@hterization: Analysis of Attribute
Relevance, Mining Class Comparisons: Discriminabatyeen Different Classes.

UNIT-III:

Mining Association Rulesin Large Databases Association Rule Mining, Mining Single-
Dimensional Boolean Association Rules from Trarisael Databases, Mining Multilevel
Association Rules from Transaction Databases.

Classification: Issues Regarding Classification and Predictioasslfication by Decision Tree
Induction, Bayesian Classification.

UNIT-IV:

Cluster Analysis Introduction: Types of Data in Cluster Analysis, A Categoriaatof Major
Clustering Methods, Partitioning Methods, DensigsBd Methods, hierarchical methods,
outlier analysis

Mining Complex Types of Data Mining Multimedia Databases, Mining Text Datalmse
Mining the World Wide Web.
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TEXT BOOKS:

1 Data Mining — Concepts and Techniques - Jiawei &Micheline Kamber Harcourt,
India.

2 Introduction to Data Mining, Pang-Ning Tan, Mieh&teinbach, Vipin Kumar, Pearson
Education.

REFERENCE BOOKS:

Data Mining Techniques — Arun K Pujari, Univeyditress

Data Mining Introductory and advanced topics -¢4aet H Dunham, Pearson Education
Data Warehousing in the Real World — Sam Anal8oBennis Murray. Pearson Edn
Data Warehousing Fundamentals — Paulraj Ponidily Student Edition

A WN P
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 4" Semester L T P C
3 0 0 3

16MC1404 OPTIMIZATION TECHNIQUES

COURSE OUTCOMES:

At the end of the course students are able to

Know the concepts of Operations Research.

Get the various methods of simplex methods tastréal applications.

Handle the practical situations of transportiggsaent, and sequencing problems.
Gain the decision making analysis using gamertheo

Construct the network diagrams.

Solve the problems related to CPM and PERT usiegnetwork construction.

O 01 WN P

UNIT-I :

Linear programming problems: Linear programming problemsFormulation - Graphical
Solution LP problems - Simplex method — Big — M @atlficial variables methods.

UNIT-II:

Transportation & Assignment Problems: Definition and application of transportation
problem — Initial Basic Feasible solutions by NofthWNest corner, least cost, and Vogel's
approximation methods - Solution of the transpataproblem — Optimality test.

Introduction to Assignment Problems - Hungarian okitnm for balanced and unbalanced
problems.

UNIT-III:

Sequencing problems & Game Theoryintroduction to Sequencingnr’ jobs on two and
three machines, two jobs on ‘n’ machines.

Two - person zero - sum game - Pure strategy - Gawit saddle point - mixed strategies — 2
X 2 games without saddle point - Arithmetic Methddis2 x 2 games - Rules of Dominance —
Algebraic method.

UNIT-IV:

PERT & CPM: Introduction to networks - Network diagram consttmc — PERT-
Calculations of estimated time - standard deviatiod probability - CPM - Identification of
critical path.

TEXT BOOKS:

1 S.D. Sharma, “Operations Research” - S. ChandiF®, and 3 units).
2 KantiSwarup, P.K. Gupta, and Man Mohan - “OperaiResearch” — (Fof"4Jnit)
Sultan Chand & Sons "'@horoughly revised edition.
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REFERENCE BOOKS:

1 Premkumar Gupta, Hira, “Operations Research’Ch&nd, 2008.
2 Hamdy, A.Taha, “Operations Research” - An Intrtéhn, - Person Education.
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MCA 4" Semester L T P C
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16MC1405 SOFTWARE TESTING

COURSE OUTCOMES:

At the end of the course students are able to

1 Study fundamental concepts in software testingluthnog software testing objectives,
process, criteria, strategies, and methods.

2 Understand various software testing issues andigonuin software unit test, integration,
regression, and system testing.

3 Learn how to plan a test project, design test casesdata, conduct testing operations,
manage software problems and defects, and geretesting report.

4 Study the advanced software testing topics, suclolgsct-oriented software testing
methods, and component-based software testingsisshallenges, and solutions.

5 Learn software testing experience by applying safenesting knowledge and methods to
practice-oriented software testing projects.

UNIT-I :

Introduction : Purpose of testing, Dichotomies, model for testiognsequences of bugs,
taxonomy of bugs.

Flow graphs and Path testing :Basics concepts of path testing, predicatesh p
predicates and achievable paths, path sensitigat,instrumentation, Applications.

UNIT-II:

Transaction Flow Testing: Transaction flows, transaction flow testing tecjuss.
Dataflow testing:- Basics of dataflow testing, tpes in dataflow testing, application of
dataflow testing.

Domain Testing Domains and paths, Nice & ugly domains, domaistiig, domains
and interfaces testing, domain and interface tgstiomains and testability.

UNIT-III:

Paths, Path products and Regular expressions: Path products & path expression,
reduction procedure, applications, regular expoess& flow anomaly detection.
Logic Based TestingOverview, decision tables, path expressions, KMtsh&pecifications.

UNIT-IV:

State State Graphs and Transition testing: State graphs, Good & bad state graphs,
State testing, Testability tips.

Graph Matrices and Application: Motivational overview, Matrix of graph, Relations,
Power of a matrix, Node reduction algorithm, Builglitools.
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TEXT BOOKS:

1 Software testing techniques - Baris Beizer, Dteam second edition.
2 Software Testing Tools — Dr.K.V.K.K.Prasad, Dreach.

REFERENCE BOOKS:

The craft of software testing - Brian Marick, Psa Education.
Software Testing Techniques — SPD(Oreille)

Software Testing in the Real World — Edward Rigarson.
Effective methods of Software Testing, Perry,nJdliley.

Art of Software Testing — Meyers, John Wiley.

a b~ wN P

Audisankara College of Engineering & Technology (Autonomous) Page 58



Master of Computer Applications R16 Regulations

\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 4" Semester L T P C
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16MC1406 DESIGN PATTERNS

COURSE OUTCOMES:

At the end of the course students are able to

1 Classify and document design patterns.

2 Understand patterns to manage algorithms and asssgonsibilities to objects.
3 Apply patterns to solve design problems.

4 Create new design patterns.

UNIT-I :

Introduction: What Is a Design Pattern? Design Patterns in $alalMVC, Describing
Design Patterns, The Catalog of Design Patterngaizing the Catalog, How Design
Patterns Solve Design Problems, How to Select agbeBattern, How to Use a Design
Pattern.

UNIT-II:

Creational Patterns: Abstract Factory, Builder, Factory Method, Propsy Singleton,
Discussion of Creational Patterns.
Structural Pattern Part-I: Adapter, Bridge, and Composite.

UNIT-1I:

Structural Pattern Part-Il: Decorator, Facade, Flyweight, Proxy.
Behavioral Patterns Part-l: Chain of Responsibility, Command, Interpretendter.

UNIT-IV:

Behavioral Patterns Par-ll: Mediator, Memento, Observer, State, Strategy, Tatap
Method, Visitor, Discussion of Behavioral Patterns.

What to Expect from Design Patterns, A Brief HigtofFhe Pattern Community, An Invitation,
A Parting Thought.

TEXT BOOKS:
1 Design Patterns By Erich Gamma, Pearson Education
REFERENCE BOOKS:

Pattern’s in JAVA Vol-1 by Mark Grand, Wiley DreaTech.

JAVA Enterprise Design Patterns Vol-lll by Markaad, Wiley Dream Tech.
Head First Design Patterns by Eric Freeman-Qrepd.

Design Patterns Explained by Alan Shalloway, @aEducation

A WN P
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N\'A AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR
Qs

- (AUTONOMOUS)
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16MC1407 IMAGE PROCESSING

COURSE OUTCOMES:
At the end of the course students are able to
1 Appreciate image manipulations and different tdigimage processing techniques in
various fields.
2  Perform basic operations like — Enhancement, érteansform and restoration techniques
on image.

3  Make use of image segmentation, compressiondioows applications.

4  Analyze pseudo and full color image processiegneues.

5  Apply the various image transforms used in imaigeessing.

6  Apply MATLAB to implement the image processinghieiques.
UNIT-I :

Digital Image Fundamentals Fundamental steps in Digital image processingjtBliimage
representation, Elements of visual perception, Lighd electromagnetic spectrum, Image
sensing and acquisition, Image sampling and quardiz, Basic relationships between pixels.
An introduction to mathematical tools in digitalage processing

Color Image Processing Color fundamentals, color models, Pseudo colagenProcessing,
Full Color Image Processing, Color transformations.

UNIT-II:

Image transforms: 2D DFT and its properties, Discrete cosine tramsfdTFT, Introduction
to Wavelet.

Image Enhancement:Enhancement in spatial domain, Intensity transfoiong, Histogram
Processing, Smoothing and sharpening. Image Entmtein Frequency Domain Filters,
Smoothing Frequency Domain Filters and Sharpenireguency Domain Filters.

UNIT-MI:

Color image enhancementilmage smoothing, Sharpening Spatial domain and uérexy
domain

Image Restoration A Model of the Image Degradation/Restoration e3¢ Linear Position-
Invariant Degradations, Inverse filtering, MinimuiMean Square Error (Wiener) Filter,
Constrained Least squares filtering.

UNIT-IV:

Image segmentatior: Fundamentals, point, Line and Edge detectiorre3holding, Region
based Segmentation.
Image Compression Fundamentals, Image Compression Models, Elemaintaformation

Audisankara College of Engineering & Technology (Autonomous) Page 60



Master of Computer Applications R16 Regulations

Theory,Error Free Compression, Lossy Compressioragé compression using DCT and
DWT, Introduction to Digital Image water marking.

TEXT BOOKS:

1 Rafel C.Gonzalez and Richard E.Woods, “Digital ayje Processing”, Pearson
Education,3rd edition 2011

REFERENCE BOOKS:

1 Anil K. Jain, “Fundamentals of Digital Image Pessing”, 2003, Pearson Education.

2 S.Jayaraman S.Esakirajan T.Veerakaumar” Digitahge Processing” Mc Graw Hill
publishres, 2009

3 S.Sridhar,” Digital Image Processing” oxford psbérs, 2011
4 Chanda & Majumdar, “Digital Image Processing amalysis” 2003, PHI.

5 M.Sonka,V. Hlavac, R. Boyle, “Image Processingalsis and Machine Vision”, Vikas
Publishing House
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

- (AUTONOMOUS)

MCA 4" Semester L T P C
3 0 0 3

16MC1408 NEURAL NETWORKS AND FUZZY LOGIC

COURSE OUTCOMES:

At the end of the course students are able to

Understand the characteristics artificial neastlvorks & different ANN models.
Acquire the knowledge about feed forward & feeddoaeural networks.

Know the unsupervised learning algorithms.

Understand the concept of fuzziness involvedaimous systems.

Acquire the knowledge about fuzzy set theory.

a b wWwN PP

UNIT-I :

Introduction to Neural Networks: Introduction, Human Brain, Model of Artificial Neon,
Neural network architecture, Characteristics ofraknetwork, Types of learning methods
McCulloch-Pitts Model, Hodgkin-Huxley Neuron Modéhtegrate-and-Fire Neuron Model,
Historical Developments, Potential ApplicationsAMNN

UNIT-II:

Single-layer perception, Back propagation learniagorithm, Multi-layer perception,
limitations of Multi-layer perception. Kohonen selbrganizing networks, Kohonen training
algorithm, Gross berg layer, Training the Grosslaygr

UNIT-III:

Hopfield Networks, Hope field for continuous moddtope filed network algorithm,
application of Hopfiled. Associate Memory, Bidirestal Associate memory (BAM), BAM
Structure and Characteristics

UNIT-IV:

Fuzzy Logic: Basic concepts of Fuzzy logic, Fuzzy vs Crisp dehguistic variables,

Membership functions, Operations of Fuzzy sets,zifuf-then rules, Variables inference
techniques.

Defuzzification techniques, Basic Fuzzy interfeeradgorithm, Application of fuzzy logic,
Fuzzy system design implementation.

TEXT BOOKS:

1 Neural Networks, Fuzzy logic, Genetic algorithnsinthesis and applications by
Rajasekharan and Rai — PHI Publication.
2 Neural Networks — Simon Hakins , Pearson Edusatio
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REFERENCE BOOKS:

1 “Artificial Neural Networks”, Yegna Narayananh8erinting, PHI(2003).

2 “Neural Networks in Computer Intelligence,” LiminFMcGraw Hill, 2003.

3 “Fuzzy Logic with Engineering Applications, Timotldy Ross,”"McGraw Hill,1995.
4 Neural Networks, Syedmahmood Rahmatullah-Suréqations.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)
MCA 4" Semester L T P C
3 0 0 3
16MC1409 NETWORK SECURITY AND CRYPTOGRAPHY

COURSE OUTCOMES:

At the end of the course students are able to

1 Analyze a given system with respect to secuffityre system.

2 Understanding of Authentication functions the mamn which Message Authentication
Codes and Hash Functions works.

3 Examine the issues and structure of Authentingfiervice and Electronic Mail Security.

4 Understand conventional and public key cryptolgiappproaches used in encryption.

5 Identify various types of attacks and its eff@etr the networks.

UNIT-I :

Introduction to security attacks, Services and raa@m, Introduction to cryptography, A
model for Network security, Symmetric cipher modéllassical encryption techniques-
Substitution ciphers and transposition techniq@egptanalysis, Steganography.

Buffer overflow & format string vulnerabilities, TRC session hijacking, ARP attacks, UDP
hijacking, Conventional Encryption Principles, ltoa of encryption devices.

UNIT-II:

Modern Block Ciphers: Block ciphers principles, Data encryption standd&S), Strength
of DES, Block cipher modes of operations, TripleDDRES and IDEA.

Principles of public-key crypto systems, RSA algon, Key management, Diffie-Hellman
Key exchange algorithm.

UNIT-III:

Message Authentication and Hash Functior Authentication requirements, Authentication
functions, Message authentication code, Hash fonsti MD5 message digest algorithm,
Secure hash algorithm(SHA), HMAC, Digital Signature

Authentication Applications: Kerberos and X.509, Electronic mail security-pretfood
privacy (PGP).

UNIT-IV:

IP Security: Architecture, Authentication header, Encapsulasiegurity payloads, Combining
security associations, Key management.

Web Security: Secure socket layer and transport layer seci@égure electronic transaction.
System Security: Intruders, Viruses and related threats, FirewaBigh principals, Trusted
systems.
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TEXT BOOKS:

1 William Stallings, “Cryptography and Network Seityt Principals and Practice”,
Prentice Hall, New Jersy.
2 William Stallings, Network security essentialseifitice Hall, New Jersy.

REFERENCE BOOKS:

1 Johannes A. Buchmann, “Introduction to CryptobséipSpringer-Verlag.
2 Bruce Schiener, “Applied Cryptography”.
3 Fundamentals of Network Security by Eric maiw@ddemtech press)
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o (AUTONOMOUS)
MCA 4" Semester L T P C
2 0 0 2
16MC1410 QUALITATIVE AND QUANTITATIVE ANALYSIS

COURSE OUTCOMES:

At the end of the course students are able to

1 Improve the competitive sprit.

2 Key points that is useful for every competitivamn as well as placements.
3 Enhance their problem solving skill in their regd.

4 Think always in a short way.

UNIT-I :

Simple Arithmetic Number - H.C.F. & L.C.M. of Numbers — Decimal Fiaos —
Simplification —Square Root and Cube Root — Averag@oblems on Numbers — Problems on
Ages — Percentage —Profit & Loss — Ratio & ProporPartnership — Chain Rule — Time &
Work — Pipes & Cisterns — Time& Distance — Probleoms Trains — Boats & Streams —
Allegation or Mixture — Simple Interest —Compounderest— Calendar — Clocks —Races &
Games of Skill — Number Series .

UNIT-II:

Reasoning (Verbal) Series Completion — Analogy — Coding—Decoding —Sifastion —
Blood Relations — Puzzle test — Sequential outf@agirig - Direction Sense test —Logical Venn
diagrams — Alphabet test — Alpha-Numeric Sequenczlp — Number, Ranking and time
sequence test — Mathematical operations — Logieguence of words — Arithmetical
reasoning— Insert the missing character — Datacserity — Eligibility test — Assertion and
reason — Situation reaction test — Verificatiom afth of the Statement —Cubes and dice.

UNIT-III:

Logical deductions and Reasoning
Syllogism — Statement-Arguments — Statement-Coofrsgtion-Statement-Assumptions —
Deriving conclusion from passages — Theme deteetiGause and effect reasoning.

UNIT-IV:

Data Interpretation and Mensuration Tabulation — Pi —Chart — Bar Diagram — Line
Graphs- Area Volume & Surface Areas —

TEXT BOOKS:

1 RS Agarwal, A textbook on Quantitative Aptitude
2 RS Agarwal, A textbook on verbal and reasoning.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o~ (AUTONOMOUS)

MCA 4" Semester L T P C
0 0 3 2

16MC2411 ADVANCED JAVA PROGRAMMING LAB

COURSE OUTCOMES:

At the end of the course students are able to

Understand the Servlets Concepts.

Integrate java and server side scripting langsidqgelevelop web applications.

Develop and deploy real time web applicationwéi servers and in the cloud.
Understand the JSP Concepts.

Develop simple database driven web applicatiGirsgua server-side scripting language.

a b wWwN PP

List of Experiments:

1: Write a Simple Bean Program for displaying theaergular box. Your Bean Program must
possess 2 Properties namely height & width. If Wwange values of these 2 properties then
size of box must be changed accordingly.

2: Write a Simple Bean Program for displaying eitliee or rectangle the selection should be
made by user by using property rectangle that méansctangle property is true then a
rectangle must be drawn otherwise a line must aemalr

3: Write a Simple Bean Program on Constrained Prigsert

4: Write a Simple Bean Program for generating Tradfgnal.

5: Install TOMCAT web server and APACHE.

a. While installation assign port number 4040 to TOMICAand 8080 to
APACHE. Make sure that these ports are availalele no other process is
using this port.

b. Access the above developed static web pages fdisbweb site, using there
servers by putting the web pages by using the |urls:
http://localhost:4040/sree/books.html (for tomcat)
http://localhost:8080/books.htr{fior Apache)

6: Write a Servlet Program using doGet&doPost Methods
7: Write a Servlet Program to connect to the databaskeextract the data from the table and
display in html tabular model.
8: User Authentication: Assume four users userl, user2, user3 and userdhghahe
passwords pwdl, pwd2, pwd3 and pwd4 respectively.

Write a Servlet for doing the following.

1. Create a Cookie and add these four user ids arsvpass to this Cookie.

2. Read the user id and passwords entered in the lfogmand authenticate with
the values available in the cookies. If he is advaser you should welcome him
by name else you should display “You are not ahenticated user “.

9: Install a database (Mysql or Oracle). Create ketadich should contain at least the
following fields: name, password, email-id, phonenber (these should hold the data from the
registration form).
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1Q: Write a Servlet program to connect to that datakmasd extract data from the tables and
display them Experiment with various SQL queri@selt the details of the users who register
with the web site, whenever a new user clicks therst button in the registration page.

11: Write a JSP program to connect to that databadeeatract data from the tables and
display them Experiment with various SQL querieselt the details of the users who register
with the web site, whenever a new user clicks thmrst button in the registration page.

11: Write a JSP which does the following job: Inske tletails of the 3 or 4 users who register
with the web site by using registration form. Autheate the user when he submits the login
form Using the user name and password from thebdata

12: Create tables in the database which contain thelsl®ef items of each category. Modify
your Catalogue page in such a way that you shooichect to the database and extract data
from the Tables and display them in the catalogagepsing JDBC.

TEXT BOOKS:

1 Hans Bergsten, Java Server Pages, SPD O’Reilly.
2 Herbert Scheldt, The Complete Reference Java FABEEdition, TMH.

REFERENCE BOOKS:

1 Marty Hall and Larry Brown, Core Servlets and aleéderver Pages Volume 1: Core
Technologies, Pearson.
2 Pekowsky, Java Server Pages, Pearson.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o (AUTONOMOUS)

MCA 4" Semester L T P C
0 0 3 2

16MC2412 DATA MINING AND OOAD LAB

COURSE OUTCOMES:
At the end of the course students are able to

1
2
3
4

5

Classify the given patterns.

Find the frequent patterns from the given dats. se

Represent the project scenario in terms of UMdghms.

Recognize the difference between various objeletionships: inheritance, association,
whole-part, and dependency relationships.

Show the role and function of each UML model @veloping object oriented software.

List of Experiments:

1: Implement Apriori algorithm to generate frequeenit Sets using WEKA.
2: Implement the following clustering algorithms usMdEKA.

a. K-means b. K-mediods

3: Classification algorithms using WEKA.

4: Perform data preprocessing using WEKA.
5: Perform Discritization of data using WEKA.
6: Perform data transformations using an ETL Tool.
Design the UML Diagrams for the following
7: ATM Application.

8: Online Railway Reservation System.

9: Bank Simulated Company Application.

1Q: Auction Application.

11: Point Of Sale Application.

12: E- seva Application.

13: Online Student Course Application.

14: Library System Application.

REFERENCE BOOKS:

1

w

Craig Larman, “Applying UML and Patterns: An lodiuction to Object Oriented
Analysis and Design and the Unified Process”, ZihgdRearson Education Asia, 2002.
Simon Sennet, Steve McRobb, and Ray Farmer, ‘@k)eiented Systems Analysis and
Design using UML”, 2nd ed., McGraw Hill, 2002.

Andrew Haigh, “Object-Oriented Analysis & Desigfist ed., Tata McGraw-Hill, 2001.
lan H.Witten, Eibe Frank, Mark A. Hall, Data MininBractical Machine learning tools
and techniques,8Edition.

www.cs.waikato.ac.nz/ml/weka.
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\h’ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o (AUTONOMOUS)
MCA 5" Semester L T P C

3 1 0 3
16MC1501 MOBILE APPLICATION DEVELOPMENT

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand and apply the key technological prirsphnd methods for delivering and
maintaining mobile applications.

2 Evaluate and contrast requirements for mobile ptaté to establish appropriate strategies
for development and deployment.

3 Develop and apply current standard-compliant saggprogramming techniques for the
successful deployment of mobile applications tangea variety of platforms.

4 Carry out appropriate formative and summative eatédn and testing utilizing a range of
mobile platforms.

5 Interpret a scenario, plan, and design and devealpptotype hybrid and native mobile
application.

UNIT-I :

J2ME Overview -Java 2 Micro Edition and the World of Java, Insi@ME, J2ME and
Wireless Devices

Small Computing Technology: Wireless Technology, Radio Data Networks, Microeiav
Technology, Mobile Radio Networks, Messaging, Peas®igital Assistants

J2ME Architecture and Development Environment-J2ME Architecture, Small Computing
Device Requirements, Run-Time Environment, MIDlebd?amming, Java Language for
J2ME, J2ME Software Development Kits, Hello WorME Style, Multiple MIDlets in a
MIDlet Suite, J2ME Wireless Toolkit.

J2ME Best Practices and PatternsThe Reality of Working in a J2ME World, Best Praes
Commands, Items, and Event Processingl2ME User Interfaces, Display Class, The Palm
OS Emulator, Command Class, Item Class, Exceptamdhking

UNIT-II:

High-Level Display Screens Screen Class, Alert Class, Form Class, Item Class,Class,
Text Box Class, Ticker Class

Low-Level Display Canvas: The Canvas, User Interactions, Graphics, ClippRegions,
Animation

UNIT-1I:

Record Management Systel- Record Storage, Writing and Reading Records, Record
Enumeration, Sorting Records, Searching Recordsofdd.istener.

JDBC Objects: The Concept of JDBC, JDBC Driver Types, JDBC Paeka@verview of the
JDBC Process, Database Connection, statement ©pbResult set, Transaction Processing,
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Metadata, Data Types, Exceptions.

UNIT-IV:

JDBC and Embedded SQL Model Programs, Tables, Indexing, Inserting Data ifables,
Selecting Data from a Table, Metadata, UpdatingldsgtDeleting Data form a Table, Joining
Tables, Calculating Data, Grouping and OrderinggD&ub queries, VIEWS.

Generic Connection Framework:The Connection, Hypertext Transfer Protocol,

Communication Management Using HTTP Commands, &esdanagement, Transmit as a
Background Process.

TEXT BOOKS:

1 J2ME: The Complete Reference, James Keogh, TaGraiv-Hill.

2 Enterprise J2ME: Developing Mobile Java Applioat — Michael Juntao Yuan, Pearson
Education, 2004

REFERENCE BOOKS:

1 Beginning Java ME Platform, Ray Rischpater, Apr@809

2 Beginning J2ME: From Novice to Professional, d@hEdition, Sing Li, Jonathan B.
Knudsen, Apress, 2005
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

o (AUTONOMOUS)

MCA 5™ Semester L T P C
3 1 0 3

16MC1502 BIG- DATA TECHNOLOGIES

COURSE OUTCOMES:

At the end of the course students are able to

1 Identify the need for big data analytics for angin.

2 Apply big data analytics for a given problem.

3 Suggest areas to apply big data to increase dasswutcome.
4 Use Hadoop, Map Reduce Framework handle masatee d

UNIT-I :

Introduction to Big Data:

Analytics — Nuances of big data — Value — Issu€ase for Big data — Big data options Team
challenge — Big data sources — Acquisition — Nuat Bolts of Big data. Features of Big Data -
Security, Compliance, auditing and protection - Igtion of Big data — Best Practices for Big

data Analytics - Big data characteristics - Voluieracity, Velocity, Variety.

UNIT-II:

Applications of Big Data & Data Analysis:

Drivers for big data — Automation — Monetizationp@lications of Big Data.- Social Media
Command Center-Product knowledge hub-infrastructamed knowledge hub-Product
selection, Design and Engineering- Location Basadices- Online Advertizing- Improved
Risk management. Analytic data sets — Analytic m@sh—analytic tools — Cognos — Micro
strategy - Pentaho.

UNIT-1I:

Architectural components:

Massively Parallel Processing Platforms (MPP) stirctured data analytics and Reporting-
Context sensitive and domain specific searcheseddaes and ontology-focus on specific
time slice-big data and single view of customereDptivacy protection- Real time adaptive
analytics and Decision engine.

UNIT-IV:

Hadoop Framework:

Big data implementation-Revolutionary, Evolutionamyd Hybrid Approaches- Overview of
Hadoop- RDBMS (vs) HADOOP- IBM for Big Data — Mape®uce Framework and

Architecture. Hadoop Distributed file systems —besd of HDFS- Developing Map reduce —
Analyzing big data with twitter.

TEXT BOOKS:

1 Big Data Analytics: Disruptive Technologies foh&hging the Game, Dr. Arvind Sathi,
MC Press online.
2 Hadoop: The Definitive Guide, Tom White, O'Reilledia / Yahoo Press, 2012
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REFERENCE BOOKS:

1 Bill Franks, “Taming the Big Data Tidal Wave: Bing Opportunities in Huge Data

Streams with Advanced Analytics”, Wiley and SAS Beass Series, 2012.
2  Paul Zikopoulos, Chris Eaton, Paul Zikopoulosntidrstanding Big Data: Analytics for

Enterprise Class Hadoop and Streaming Data”, McGiadw2011.
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N\'A AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR
Qs

o (AUTONOMOUS)

MCA 5™ Semester L T P C
3 1 0 3

16MC1503 WIRELESS NETWORKS

COURSE OUTCOMES:
At the end of the course students are able to

1 Study some fundamental concepts in wireless netwvork
2 Understand physical as wireless MAC layer alteuestitechniques.
3 Learn planning and operation of wireless networks.
4  Study various wireless LAN and WAN concepts.
5 Understand WPAN and geo-location systems.
UNIT-I :

MULTIPLE RADIO ACCESS 9 : Medium Access Alternatives: Fixed-AssignmentVmice
Oriented Networks Random Access for Data Orientetwidrks, Handoff and Roaming
Support, Security and Privacy.

WIRELESS WANS 9:First Generation Analog, Second Generation TDMA SM; Short
Messaging Service in GSM, Second Generation CDMIS-95, GPRS - Third Generation
Systems (WCDMA/CDMA 2000)

UNIT-II:

WIRELESS LANS 9: Introduction to wireless LANs - IEEE 802.11 WLANArchitecture
and Services, physical Layer- MAC sublayer- MAC Mgement Sublayer, Other IEEE
802.11 standards,HIPERLAN, WiMax standard.

UNIT-III:

ADHOC AND SENSOR NETWORKS 9106:Characteristics of MANETS, Table-driven and
Source-initiated On Demand routing protocols, Hglmiotocols, Wireless Sensor networks-
Classification, MAC and Routing protocols.

UNIT-IV:

WIRELESS MANS AND PANS 9: Wireless MANs — Physical and MAC layer details,
Wireless PANs — Architecture of Bluetooth SysterRiysical and MAC layer details,
Standards.

TEXT BOOKS:

1 William Stallings, "Wireless Communications and wetks" Pearson / Prentice Hall
of India, 2nd Ed., 2007.

2 Dharma Prakash Agrawal & Qing-An Zeng, “Introduatido Wireless and Mobile
Systems”, Thomson India Edition, 2nd Ed., 2007.
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REFERENCE BOOKS:

1 Viay. K. Garg, “Wireless Communication and Netwaod’, Morgan Kaufmann
Publishers, 2007.

2 Kaveth Pahlavan, Prashant Krishnamurthy, "Prinsiple of Wireless
Networks",Pearson Education Asia, 2002.

3 Gary. S. Rogers & John Edwards, “An Introduction\Wbreless Technology”, Pearson
Education, 2007.

4  Clint Smith, P.E. & Daniel Collins, “3G Wireless Nerks”, Tata McGraw Hill, 2nd
Ed, 2007.
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\_\:ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR
o (AUTONOMOUS)
MCA 5™ Semester L T P C

16MC1504 CLOUD COMPUTING

COURSE OUTCOMES:
At the end of the course students are able to
1 Compare the strengths and limitations of cloudmating.
2 Identify the architecture, infrastructure andly models of cloud computing.
3  Address the core issues of cloud computing sadeeurity, privacy and interoperability.
4  Apply suitable virtualization concept.
5 Design Cloud Services and Set a private cloud.

UNIT-I :

Cloud architecture and model:

Technologies for Network-Based System — System Noder Distributed and Cloud
Computing — NIST Cloud Computing Reference Architee. Cloud Models:- Characteristics
— Cloud Services — Cloud models (laaS, PaaS, SaaBjblic vs Private Cloud —Cloud
Solutions - Cloud ecosystem — Service managem@amputing on demand.

UNIT-II:

Virtualization
Basics of Virtualization - Types of Virtualizationimplementation Levels of Virtualization -
Virtualization Structures - Tools and Mechanism¥irtualization of CPU, Memory, 1/O
Devices - Virtual Clusters and Resource managemer¥irtualization for Data-center
Automation.

UNIT-1I:

Cloud infrastructure

Architectural Design of Compute and Storage CloudsLayered Cloud Architecture
Development — Design Challenges - Inter Cloud ResouManagement — Resource
Provisioning and Platform Deployment — Global Exalaof Cloud Resources.

UNIT-IV:

Security in the Cloud Security Overview — Cloud Security Challenges BRigks — Software-

as-a-Service Security — Security Governance — Riskagement — Security Monitoring —
Security Architecture Design — Data Security — Aggtion Security — Virtual Machine
Security - Identity Management and Access Contralitonomic Security.

TEXT BOOKS:

1 Kai Hwang, Geoffrey C Fox, Jack G Dongarra, “Bimited and Cloud Computing, From
Parallel Processing to the Internet of Things”, fsor Kaufmann Publishers, 2012.

2 Toby Velte, Anthony Velte, Robert Elsenpeter,d@ Computing, A Practical
Approach”, TMH, 2009. 4. Kumar Saurabh, “Cloud Caripg — insights into New-Era
Infrastructure”, Wiley India, 2011.

3 John W.Rittinghouse and James F.Ransome, “Clawmdp@ting: Implementation,
Management, and Security”, CRC Press, 2010.
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REFERENCE BOOKS:

1 George Reese, “Cloud Application Architecturegil@ng Applications and
Infrastructure in the Cloud” O'Reilly

2 James E. Smith, Ravi Nair, “Virtual Machines: ¥afle Platforms for Systems and
Processes”, Elsevier/Morgan Kaufmann, 2005.

3 Katarina Stanoevska-Slabeva, Thomas Wozniakj Batol, “Grid and Cloud
Computing — A Business Perspective on TechnologyAgplications”, Springer.

4 Ronald L. Krutz, Russell Dean Vines, “Cloud Sé&yur A comprehensive Guide to
Secure Cloud Computing”, Wiley — India, 2010.

5 Rajkumar Buyya, Christian Vecchiola, S.Thamaelv ‘Mastering Cloud Computing”,
TMGH, 2013.
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\_\'ﬂ AUDISANKARA COLLEGE OF ENGINEERING & TECHNOLOGY: GU DUR

msivans (AUTONOMOUS)

MCA 5™ Semester L T P C
3 0 0 3

16MC1505 ADVANCED DATABASE

COURSE OUTCOMES:

At the end of the course students are able to

1 Analyze the asymptotic runtime complexity of algons for real world problems
developed using different algorithmic methods.

2 Find the optimal solutions by using advancedgieand analysis of algorithm techniques
like greedy method and dynamic programming.

3 Apply the search space and optimization probkechriques like backtracking and branch
and bound method to solve problems optimally whadvanced algorithm design
techniques fail to find solution.

4 Distinguish the problems and its complexity asypomial and NP problems and can
formulate some real world problems to abstract erattical problems.

UNIT-I :

Introduction: Distributed Data Processing, Distributed Datalfagsgtem. Distributed DBMS
Architecture: Architectural Models for Distributed DBMS, DDMBSréhitecture

Distributed Database Design:Alternative Design Strategies, Distribution Desigsues,
Fragmentation, Allocation.

UNIT-II:

Query Processing and decompositionQuery Processing Objectives, Characterization of
query processors, Layers of query processing, Quigomposition, Localization of
distributed dataDistributed query Optimization: Query optimization, Centralized query
optimization, Distributed query optimization algbms.

UNIT-III:

Distributed concurrency control: Serializability, Concurrency control Mechanisms &
Algorithms, Time stamped & Optimistic concurrencyntol Algorithms, Deadlock
Management.

Distributed DBMS Reliability: Reliability concepts and Measures, fault-toleranoe
Distributed systems, failures in Distributed DBM8&8c¢al & Distributed Reliability Protocols,
Site failures and Network partitioning.

Parallel Database Systems Database Series, Parallel Architecture, Paral8MS
Techniques, Parallel exception problems, Parahkelchtion for Hierarchical architecture.

UNIT-IV:

Distributed object Database Management SystemsFundamental object concepts and
Models, Object Distributed Design, Architecturabuss, Object Management, Distributed
Object storage, Object Query Processing

Object Oriented Data Model: Inheritance, Object identity, persistent programgni
languages, persistence of objects, comparing OODBMBORDBMS
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TEXT BOOKS:

1 M.Tamer OZSU and PatuckValduriez: Principles obtilbuted Database Systems,
Pearson Edn. Asia, 2001.
2 Stefano Cerand WillipsePelagatti: Distributed Databases, MaGHill.

REFERENCE BOOKS:

Henry F Korth, A Silberchatz and Sudershan : badéa System Concepts, MGH
Raghuramakrishnan and JohhanesGehrke: Databasegbtaent Systems,MGH
“Fundamentals of Database Systems”, RamezEIm&btag&nkantB.Navathe, Fourth
Edition, Pearson Education, 2004.

4 “Principles of Distributed Database Systems”, &erOzsu , Patrick Ualduriel, Second
Edition, PearsonEducation, 2003.

wWN P
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16MC1506 E-COMMERCE

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand the foundations and importance of Ex@Gerce.

2 Analyze the branding and pricing strategies tdiliag in E-Commerce.
3 Analyze the impact of E-commerce on business fs@iel strategy.

4 Understand key features of internets, intranetsextranets.

5 Evaluate electronic payment systems.

UNIT-I :

Electronic Commerce - Definition, Framework, anatomy of E-Commerce agilons, E-
Commerce Consumer applications, E-Commerce org#omzapplications.
Consumer Oriented Electronic commerce Mercantile Process models.

UNIT-II:

Electronic payment systems - Digital Token-Based, Smart Cards, Credit Cardsk®R in
Electronic Payment systems.

Inter Organizational Commerce- EDI, EDI Implementation, Value added networks.

Intra Organizational Commerce- Workflow, Automation Customization and internal
Commerce, Supply chain Management.

UNIT-1I:

Corporate Digital Library- Document Library, digital Document types, Corgerdata
Warehouses.

Advertising and Marketing- Information based marketing, Advertising on Inedr On-line
marketing process, Market research

UNIT-IV:

Consumer Seach and Resource Discovery - Information search and Retrieval, Commerce
Catalogues, Information Filtering.

Multimedia - Key multimedia concepts, Digital Video and electco@ommerce, Desktop
video processing, Desktop video conferencing.

TEXT BOOKS:

1 Ravi Kalakota & A.B. Whinston,”Frontiers of Elechic Commerce”, 1st ed., Pearson
Education, 2005.

REFERENCE BOOKS:

1 Bharat Bhaskar, “Electronic Commerce — Framewi@&hnologies and Applications”, 3rd
ed., Tata McGraw Hill, 2008.
2 Ravi Kalakota& A.B. Whinston, “Electronic Commere- A Manager’'s Guide”, 1st ed.,
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16MC1507 MIDDLEWARE TECHNOLOGIES

COURSE OUTCOMES:
At the end of the course students are able to
1 Choose appropriate client server computing mfmtediven problem.
2 Design a dynamic remote application with RMI dlBC Connectivity.
3  Develop client server applications using C#.net.
4  Select appropriate language for homogeneous eiteddyeneous objects.
5 Develop real time projects by combining CORBA dathbase interfacing.

UNIT-I :

Introduction to client server computing: Evolution of corporate computing models from
centralized to Distributed computing, client sermeydels. Benefits of client server computing,
pitfalls of client server Programming.

Advanced Java:Review of Java concept like RMI and JDBC.

UNIT-II:

Introducing C# and the .NET Platform; Understanding .NET Assemblies, Object —Oriented
Programming with C#, Callback Interfaces.
Building c# applications Type Reflection, Late Binding, and Data AcceshwWwDO.NET.

UNIT-III:

Core CORBA / Java: Two types of Client/ Server invocations-static, Bgmic. The static
CORBA, First CORBA program, ORBlets with Appletsyiamic CORBA-The portable
count, The dynamic count

Existential CORBA: CORBA initialization protocol, CORBA activation seres,
Introduction to Service Oriented Architecture (SOA)

UNIT-IV:

Java Bean Component Model:Events, Properties, Persistency, Introspection ednb,
CORBA Beans.

EJBs and CORBA: Object transaction monitors CORBA OTM’s, EJB andREA OTM'’s,
EJB container frame work, Session and Entity Beans.

TEXT BOOKS:

1 Client/Server programming with Java and CORBA &blorfali and Dan Harkey, John
Wiley & Sons , SPD 2nd Edition

2 Java programming with CORBA 3rd Edition, G.Brose\Yogel and K.Duddy, Wiley-
dreamtech, India John wiley and sons
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REFERENCE BOOKS:

=

Distributed Computing, Principles and applicasioll.L.Liu, Pearson Education

2  Client/Server Survival Guide 3rd edition Roberfadl Dan Harkey & Jeri Edwards, John
Wiley & Sons

3  Client/Server Computing D T Dewire, TMH.

4  Programming C#, Jesse Liberty, SPD-O’'Reilly.
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16MC1508 INFORMATION RETRIEVAL SYSTEMS

COURSE OUTCOMES:
At the end of the course students are able to
1 Use different information retrieval techniquewarious application areas.
2 Apply IR principles to locate relevant informatitarge collections of data.
3 Analyze performance of retrieval systems wheninigavith unmanaged data sources.
4  Implement retrieval systems for web search tasks.

UNIT-I :

Introduction: Definition, Objectives, Functional Overview, Retatship to DBMS,
Digital libraries and Data Warehouses,
Information Retrieval System Capabilities -Search, Browse, Miscellaneous.

UNIT-II:

Cataloging and Indexing:Objectives, Indexing Process, Automatic Indexitmgprmation
Extraction,

Data Structures: Introduction, Stemming Algorithms, Inverted filetrigctures, N-gram
data structure, PAT data structure, Signaturestilecture, Hypertext data structure

UNIT-III:

Automatic Indexing: Classes of automatic indexing, Statistical indgxiNatural language,
Concept indexing, Hypertext linkages

Document and Term Clustering:Introduction, Thesaurus generation, Item clustgrin
Hierarchy of clusters

UNIT-IV:

User Search TechniquesSearch statements and binding, Similarity measanes ranking,
Relevance feedback, Selective dissemination ofrimédion search, Weighted searches of
Boolean systems, Searching the Internet and hygerte

Information Visualization : Introduction, Cognition and perception, Infornaativisualization
technologies. Text Search Algorithms:Introduction, Software text search algorithms,
Hardware text search systems.

TEXT BOOKS:

1 Information Storage and Retrieval Systems: Theorg Implementation By Kowalski,
Gerald, Mark T Maybury Kluwer Academic Press, 2000.

2 Modern Information RetrivalBy Ricardo Baeza-Yatesarson Education, 2007.

3 Information Retrieval: Algorithms and HeuristicBy David A Grossman and
OphirFrieder, 2Edition, Springer International Edition, 2004.
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REFERENCE BOOKS:

1

2
3

Information Retrieval Data Structures and Aldans By William B Frakes, Ricardo

Baeza-Yates, Pearson Education, 1992.

Information Storage &RetievalBy Robert Korfhagdcshn Wiley & Sons.

Introduction to Information Retrieval By Christgr D. Manning and
PrabhakarRaghavan, Cambridge University Press,.2008
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16MC1509 SOFTWARE PROJECT MANAGEMENT

COURSE OUTCOMES:

At the end of the course students are able to

1 Understand and practice the process of projeatagement and its application in
delivering successful IT projects

2 Evaluate a project to develop the scope of wprkyide accurate cost estimates and to
plan the various activities.

3 Understand and use risk management analysisite@mthat identifies the factors that
put a project at risk and to quantify the likelyeet of risk on project timescales.

4 ldentify the resources required for a project amgproduce a work plan and resource
schedule.

5 Monitor the progress of a project and to asskessrisk of slippage, revising targets or
counteract drift.

6 Distinguish between the different types of prbjeand follow the stages needed to
negotiate an appropriate contract.

UNIT-I :

Conventional software managemen- Waterfall model, Conventional Software
Managemenperformance, #olution of software economics-Software economiRregmatic
software cosestimation.

Improving software economicsReducing Software product size, Improvirspftware
processes, Improving team effectiveness, Improautgmation, Achieving requireguality,
Peerinspections

UNIT-II:

The old way and the newThe principles of conventional software EnginegyiRrinciples

of modern software management, Transition to aatiie process.

Life cycle phases Engineering and Production stages, Inceptionbd&kion, Construction,
Transition phases. Artifacts of the process-Theif#gt sets, Management artifacts,
Engineering artifacts, Program artifacts

UNIT-III:

Model based software architecturesA Management perspective and technical
perspective,Software process work lows, Iteratiomorkflows. Checkpoints of the
process- Major mile stones, Minor Milestones, R#idstatus assessments.

Iterative process planningWork breakdown structures, Planning guidelinessCo
and Schedule estimating, Iteration planning pradessgmatiglanning

UNIT-IV:

Project organization and responsibilities Line of Business Organizations, Project
Organizations and evolution ddrganizations.Process automation- Automation Building
blocks, The Project Environment
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Project control and process insumentation-The seven core MetricsManagement
indicators, Quality indicators, Life cycle exceptsy Pragmatic Software Metrich)etrics
automationtailoring the processProcess discriminates- Mdern procesdransitions.
CCPDS-R CASE STUDY-Life cycle overview.

TEXT BOOKS:

1 Software Project Management, Walker Royce: Peardeducation2005.
2 Software Project Management, Joel Henry, Pedesiutation.

REFERENCE BOOKS:

1 Software Project Management, Walker Royce, Bolghda and Mike Cotterell,
Tata McGraw-Hill Edition

2 SoftwareProjectManagementinpractice,PankajJ&etesonEducati@®05

3 Software Engineering, K.K.Aggarwal & YogeshsinghgviN Age International
publishers

4 Software Quality, Mordechai Ben-Menachem/Garry Slids cengage
learning
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16MC2510 MOBILE APPLICATION DEVELOPMENT LAB

COURSE OUTCOMES:

At the end of the course students are able to

1 Know the components and structure of mobile apfbioadevelopment frameworks
or Android and windows OS based mobiles.

2 Understand how to work with various mobile appl@atdevelopment frameworks.

3 Learn the basic and important design concepts awlies of development of
mobile applications.

4  Understand the capabilities and limitations of nwbievices.

List of Experiments:

1: Develop an application that uses GUI componentst &od Colors.

2: Develop an application that uses Layout Managedseaent listeners.
3: Develop a native calculator application.

4: Write an application that draws basic graphicaintives on the screen.
5: Develop an application that makes use of database.

6: Develop an application that makes use of RSS Feed.

7 Implement an application that implements Multieguding.

8: Develop a native application that uses GPS locatifarmation.

9: Implement an application that writes data to thecami.

1Q: Implement an application that creates an alert upoaiving a message.
11: Write a mobile application that creates alarm clock

REFERENCE BOOKS:

1 J2ME: The Complete Reference, James Keogh, TaGradv-Hill.

2 Enterprise J2ME: Developing Mobile Java ApplicasenMichael Juntao Yuan, Pearson
Education, 2004.

3 Beginning Java ME Platform, Ray Rischpater, Apré®09.

4 Beginning J2ME: From Novice to Professional, d@hEdition, Sing Li, Jonathan B.
Knudsen, Apress, 2005.
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16MC2511 BIG- DATA TECHNOLOGIES LAB

COURSE OUTCOMES:

At the end of the course students are able to

1 Identify the need for big data analytics for anein.

2 Apply big data analytics for a given problem.

3 Suggest areas to apply big data to increasedmssiputcome.
4 Use Hadoop, Map Reduce Framework handle masatee d

List of Experiments:

1: Set up a pseudo-distributed, single-node Hadoagienl backed by the Hadoop
Distributed File System, running on UbuntuwinAfter successful installation on one
Node, configuration of a multi-node Hadoopstén (one master and multiple slaves).

: MapReduce application for word counting on Hadolyster.

- Unstructured data into NoSQL data and do all dpera such as No SQL query with API.

: K-means clustering using map reduce.

: Page Rank Computation.

: Mahout machine learning library to facilitate ktreowledge build up in big data analysis.

. Application of Recommendation Systems using Hadloapout libraries.

NOoO O~ WN

REFERENCE BOOKS:

1 Bill Franks, “Taming the Big Data Tidal Wave: Hing Opportunities in Huge Data
Streams with Advanced Analytics”, Wiley and SAS Beass Series, 2012.

2 Paul Zikopoulos, Chris Eaton, Paul Zikopoulosntidrstanding Big Data: Analytics for
Enterprise Class Hadoop and Streaming Data”, McGidiw2011.
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16MC2512 SEMINAR

COURSE OUTCOMES:

Objectives: To get involved with the latest advancements aedebbpments to enhance

communication and presentation skills, exchangeleds, greater connectivity to develop a

research bent of mind.

For the seminar, the student shall collect thermfdion on a specialized relevant
topic and prepare a report, showing his understgndiver the topic, and submit to the

department, which shall be evaluated by the Departr@ommittee consisting of Head of the

department, Seminar Supervisor and a Senior Faddltynber. Each Seminar shall be
evaluated for 100 marks with a break up of 20 méwkseport, 20 for subject content, 40 for
presentation and 20 for queries.
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16MC2513 INTERNSHIP

COURSE OUTCOMES:

At the end of the course students able to

1 develop awareness, understanding and capacityisgécific roles and responsibilities in
an industry

2 develop and refinement of technical and professiskids

All the students shall undergo the summer intemshiring summer break aftel” 4emester.
The minimum internship period is four weeks and sh&dents have an option of choosing
their own industry/area of interest, which may élated to their respective branch or any other
service oriented task. A self study report for thiernship shall be submitted and evaluated
during the 8 semester and will be evaluated for a total of ZBks consisting of 25 marks for
internal assessment and 50 marks for semesterxamlirgation. Internal assessment shall be
done by the internship supervisor. Semester enthi@&tion for 50 marks shall be conducted
by two examiners, one of them being internship super as internal examiner and an
external examiner nominated by the Principal frdra panel of experts recommended by
HOD.
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16MC2601 PROJECT WORK

COURSE OUTCOMES:
1 Identify a problem of current relevance to societ
2 Formulate the problem and identify suitable mwdgparadigm.
3 Analyze the problem and identify the solution ineetology

Students are required to take up a project workyhith the student can choose any specific
problem of Industry or Industry based project wdkKernatively it can be secondary source
based or Field based project work. Before the conwer@ent of the project work each
student is required to submit a synopsis indicatiregobjectives, Methodology, Framework
for analysis, Action plan with milestones in orderhave clarity for the subsequent work.
The project should have an internal faculty as guithe student can initiate the project work

in the penultimate semester of the course.

Audisankara College of Engineering & Technology (Autonomous) Page 91



