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SCHEME OF TEACHING AND EXAMINATION

MASTER OF COMPUTER APPLICATIONS

ISEMESTER
S. Subject Teaching Hrs / Examination
No. | Code Title Week
Theory| PracticalDuration Marks
IA Exam | Total
1 13MCA11 Problem Solving using C 04 - 03 50 100 150
2 13MCA12 Discrete Mathematics Structure 04 - 03 50 100 150
3 13MCA13 Fundamentals of Computer 04 - 03 50 100 150
Organization
4 13MCA14 Introduction to Unix 04 - 03 50 100 150
5 13MCA15 Introduction to Web Technologies 04 03 50 100 150
6 13MCA16 C Programming Laboratory - 03 03 50 50 100
7 13MCA17 Unix Programming Laboratory - 03 03 50 50 100
8 13MCA18 Web Programming Laboratory - 03 03 50 50 100
Total 20 09 400 | 650 1050
SCHEME OF TEACHING AND EXAMINATION
MASTER OF COMPUTER APPLICATIONS
II SEMESTER
S. | Subject Title Teaching Hrs / Exami
No| Code Theory | PracticaDuration Mar
1 ke
IA Exam [Total
1 | 13MCA21 Data Structures Using C 04 - 03 50 100 [150
2 | 13MCA22 | Object Oriented Programming |04 - 03 50 100 [150
using C++
3 | 13MCA23 Operating Systems 04 - 03 50 100 [150
4 | 13MCA24 System Programming 04 - 03 50 100 [150
5 | 13MCA25 Database Management Systems|o4 - 03 50 100 [150
6 | 13MCA26 Data Structures Using CLab |- 03 03 50 50 100
7 | 13MCA27 | Database Laboratory - 03 03 50 50 100
8 | 13MCA28 | OOP Using C++ Laboratory |- 03 03 50 50 100
Total 20 09 400 650 [1050




SCHEME OF TEACHING AND EXAMINATION
MASTER OF COMPUTER APPLICATIONS

IIT SEMESTER
S. | Subject Title Teaching Hrs / Examinati
No| Code Theory | Practical | Duration Mar
IA| Exam Total

1 | 13MCA31 | Computer Networks 04 - 03 50| 100 150
2 | 13MCA32 | Programming using Java 04 - 03 50| 100 150
3 | 13MCA33 | Software Engineering 04 - 03 50| 100 150
4 | 13MCA34 | Computer Graphics 04 - 03 50| 100 150
5 | 13MCA35 | Elective-I 04 - 03 50| 100 150
6 | 13MCA36 | Java Programming Lab - 03 03 50| 50 100
7 | 13MCA37 |Computer Graphics Lab - 03 03 50| 50 100
8 | 13MCA38 | Computer Networks Lab - 03 03 50| 50 100

TOTAL 20 09 40 | 650 1050
Elective-1
13MCA351 | UNIX system Programming

13MCA352

Advanced Topics in DBMS

13MCA353

Basics of MIS & E-Commerce

13MCA354

Operations Research

13MCA355

Principles of User Interface Design

13MCA356

Probability Statistics & Numerical Methods




SCHEME OF TEACHING AND EXAMINATION
MASTER OF COMPUTER APPLICATIONS

IV SEMESTER
S. | Subject  [Title Teaching Hrs / Examinati
No| Code Theory | Practical | Duration Mar
IA | Exa Total

1 | 13MCA41 | Analysis & Design of 04 03 50 | 100 150
2 | 13MCA42 | Advanced Java Programming | 04 03 50 | 100 150
3 | 13MCA43 | Advanced Web Programming | 04 03 50 | 100 150
4 | 13MCA44 | Elective-2 04 03 50 | 100 150
5 | 13MCA45 | Elective-3 04 03 50 | 100 150
6 | 13MCA46 | Algorithms Lab - 03 03 50 |50 100
7 | 13MCA47 | Advanced Java Lab - 03 03 50 | 50 100
8 | 13MCA48 | Mini Project-I - 03 03 50 | 50 100

TOTAL 20 09 400| 650| 1050

Elective-2 Elective 3
13MCA441 | Advanced Computer Networks 13MCA451 | Cryptography & Network Security
13MCA442 | Data Warehousing & Data Mining | 13MCA452 | Network Management
13MCA443 | Mobile Computing and Wireless 13MCA453 | NOSQL
Communications

13MCA444 | Software Testing and Practices 13MCA454 | Software Architectures
13MCA445 | Theory of Computation (FAFL) 13MCA455 | Enterprise Resource Planning (ERP)
13MCA446 | Digital Image Processing 13MCA456 | Mobile Applications




SCHEME OF TEACHING AND EXAMINATION
MASTER OF COMPUTER APPLICATIONS

V SEMESTER

S. No. | Subject Title Teaching Hrs / Examinatio

Code Theory |Practical | Duration Marks

IA Exam | Total
1 13MCA51 Object-Oriented Modeling and 04 - 03 50 100 150
Design Patterns

2 13MCA52 System Simulation and Modeling 04 - 03 50 100 150

13MCA53 Programming using C#.& .NET 04 - 03 50 100 150
4 13MCA54 Elective-4 04 - 03 50 100 150
5 13MCA55 Elective-5 04 - 03 50 100 150
6 13MCA56 Software Design Laboratory - 03 03 50 50 100
7 13MCA57 .Net Laboratory - 03 03 50 50 100
8 13MCA58 Mini Project -11 - 03 03 50 50 100

Tota 20 09 400 | 650 | 1050
Elective-4 Elective-5

13MCA541 | Mobile and Adhoc Sensor Networks 13MCA551 Cloud Computing
13MCA542 | Parallel Computing 13MCA5z52 Web2.0 and Rich Internet Applications
13MCA543 | Multimedia systems 13MCA553 Information Retrieval & Search Engines
13MCA544 | Pattern Recognition 13MCA554 Soft Computing
13MCA545 | Services Oriented Architecture 13MCA555 Storage Area Network
13MCA546 | Compiler Design 13MCA556 Software Project Management




SCHEME OF TEACHING AND EXAMINATION
MASTER OF COMPUTER APPLICATIONS

VI SEMESTER
S. | Subject Title Teaching Examination
No.| Code Hrs/Week
Theory| Practical | Duration Marks
IA Dissertation | Viva | Total
1 13MCA61 | Project - 03 03 50 125 75 250
GENERAL NOTE:

1. Students have to register for one Elective subject from each of the Five

Elective Groups.

(One elective from III Semester, two electives from IV Semester, two
electives from V Semester)

2. Change of program during lab examinations is not permitted because

problems are given from the predefined list only.




SEMESTER |

Problem Solving Using C

Sub. Code : 13MCA1l11l IA Marks 50
Hrs/Week 4 Exam Hours : 03
Total Hours : 52 Exam Marks : 100
Unit 1 9 Hours

Algorithms, Flow Charts, C structure, Variablest@®types, Constants, Declarations, Operators,
Precedence, Associativity, Order of evaluation, &'gpnversion, Storage classes, Programming
Examples

Unit 2 10 Hours
Input and output statements — scanf, getchar, patgf, putchar, puts; Control Statements — if,
else-if, switch, Control Structures — while, fon-@hile, break and continue, goto, Programming
Examples

Unit 3 8 Hours
Arrays — Single dimension, Two dimensional, Muiinénsional Arrays, Strings, Programming
Examples

Unit4 10 Hours
Functions, Categories of functions, Pointers, Rwoirdrithmetic, Call by value, Pointer
Expression, Pointer as function arguments, , rémursPassing arrays to functions, passing
strings to functions, Call by reference, Functiaesurning pointers, Pointers to functions,
Programming Examples

Unit 5 5 Hours
Structures and Unions — defining, declaring, itidetion, accessing, comparing, operations on
individual members; array of structures, structungthin structures, structures and functions,
pointers and structures, bit fields, Programmingragles

Unit 6 10 Hours
Files — defining, opening, closing, input and owtpperations, error handling, random access;
Command line arguments; Dynamic Memory Allocati@efinition, malloc, calloc, realloc, free,
dynamic arrays;
Preprocessor — definition, macro substitution, fifelusion, compiler control directives,
Programming Examples
Text Books

1. Letus C, Yashwant Kanetkar, BPB Publications

2. Programming with C, Balaguruswamy

3. The C Programming Language, Brian W Kernighan, BehhRtchie, PHI, 2 Edition

Reference Books
1. Programming with C, Byron Gottfried, Tata McGrawltéidition
2. Simplifying C, Harshal Arolkar, Sonal Jain, Wileyldlications
3. Head First C, David Griffiths, & Dawn Griffiths, @iley.
4. C Programming, Dr. Vishal M Lichade, Dreamtech pres



Discrete Mathematical Structures

Subject Code : 13MCA12 I.LA. Marks : 50
Hours/Week : 04 ExamHours:03
Total Hours : 52 Exam Marks : 100
Fundamentals of Logic 14 Hours

Basic Connectives and Truth Tables, Logkquivalence :The Ilaws of Logic,
Logical Implications: Rules of Inference, Theeuof Quantifiers, Quantifier Definitions,
Proofs of Theorems.

Set Theory Hours
Sets and Subsets, Set Operations and the Laws tofTisry, Counting and Venn
Diagrams, Principles of Inclusion and Exclusion, eThules of sum and product,
Permutations and Combinations with repetition

Properties of Integers and Recurrence 7 Hours
Mathematical Induction, Recursive definitions, Th@reatest Common Divisor
Euclidian Algorithms, The first order Linear recemce relation.

Relations and Functions 14 Hours
Cartesian products and Relations, Functions-Plaimd One-to-One, Onto Functions,
Stirling Numbers and the Second Kind, Spediaictions, The Pigeon-hole principle,
Function composition and inverse functioRsoperties of Relations, Computer recognition-
Zero One Matrices and Directed graphs, Posets as$ddDiagrams, Equivalence relation
and Partitions, lattices.

Graph Theory and Trees 10Hours
Terminology, Definitions, Properties and Exampl&Spnnectivity and Adjacency, Euler
and Hamilton, Representation and Isomorphism, lgnand Chromatic Number, Directed
Graphs and Weighted Graphs, Rooted Trees, TreeSantithig

Text Books
1. Ralph P Grimaldi, B.V.Ramana, “Discrete & Condiorial Mathematics, An Applied

Introduction” éh Edition, Pearson Education, 2004 (Chapterl: 1.1-CHapter 2: 2.1-
2.5, Chapter 3: 3.1-3.4, Chapter 4: 4.1-482,AChapter 5:5.1-5.6, Chapter 7:7.1-,
7.4,7.6, Chapter 10:10.1, Chapter 12: 12.1-12.4)

2. Eric Gosset “Discrete Mathematics with Proof’iléy India, fd Edition,(Chapter
10:10.1-10.6)
Referencebooks
1. Kenneth H Rosen, “Discrete Mathematics & its Kqgiions” 7th edition, McGraw-Hill,
2010
2. Y N Singh “Discrete Mathematical Structures” &Vilindia, f' edition, 2010
3. Jayant Ganguly: A Treatise on Discrete Matheraattructures” Pearson, 2010
4. D.S. Malik & M.K Sen: Discrete Mathematical Sttures: Theory & Applications, Cengage
Learning, 2004
5. Thomas Koshy: Discrete Mathematics with Applimas, Elsevier, 2005, Reprint 2008



Fundamentals Of ComputerOrganization

Subject Code: 13MCA13 I.LA. Marks :50
Hours/Week : 04 Exam Hours 03
Total Hours : 52 Exam Marks :100
Binary Systems 6 Hours

Digital Computers and Digital Systems, Binary NumsheNumber Base Conversion, Octal
and Hexadecimal Numbers, subtraction using r'sl anl complements, Binary
Code, Binary Storage and Registers, Binaryid,dgtegratedCircuits.

Combinational Logic and Arithmetic Circuits 14 Hours
Axiomatic Definition of Boolean Algebra, Basic Thems and Properties of Boolean
Algebra, Boolean Functions, Canonical and SieshdForms, Other Logic Operations,
Digital Logic Gates, The map Method, Two — and€Eh+ Variable Maps, Four — Variables
Map, Product of Sums Simplification, NAND and NQORplementation, Other Two- Level
Implementations, Don't Care Conditions. Introooie, Adders, Subtractors, Binary
Parallel Adder, Decimal Adder, Magnitude Congpar, Decoders, Multiplexers,
BOQOTH algorithm for signed numbers with example.

Sequential Logic 6 Hours
Introduction, different types of Flip — Flop3yriggering of Flip- Flops, Registers, Shift
Registers, Ripple counter and Synchronous Counter .

Basic Structure of Computers 6 hours
Computer Types, Functional Units, Basic Operal Concepts, Bus structure,
Software, Performance, Multiprocessing and Multipoers, Introduction to Assemblers and
Compilers.

Machine Instruction and Programs 7Hours
Memory Locations and Addresses, Memory Operatiohsstructions and Instruction
Sequencing, Addressing Modes, Examples from Assefrdriguage Programming.

Input/Output Organization 7 Hours
Accessing I/O Devices, Interrupts, DMA, Processaarbple, Buses. Case study of 1A32
Intel processor

The Memory System 6 Hours
Some Basic Concepts, Semiconductor RAM MemoriesdReOnly Memories, Speed, Size,
and Cost, Cache Memories, Virtual Memories, = MemoryManagement  Requirements,
Secondary Storage.

Text Books:
1. M. Morris Mano, “Digital Logic and Computer Bign”, Pearson, 2012.

2. Carl Hamacher, Zvonko Vranesic Safwat Zaky,”@ater Organization”, t':k)' edition,
TataMcGraw-Hill, 2011
ReferenceBooks:

rd
1. John P. Hayes, “Computer Architecture and Qegdion”, Tata McGraw - Hill, 3
Edition, 2012.
2. Soumitrs Kumar Mandal, “Digital Electronics -irRiples and Applications”, Tata
McGraw - Hill, 2010



Introduction to UNIX

SubCode :13MCA14 IA Marks :50

Hrs/Week :04 Exam Hours :03

Total Hours :52 Exam Marks :100
Introduction of UNIX 9 Hours

Introduction, History, Architecture, Experience thix environment, Basic commands Is,
cat, cal,date, calendar, who, printf, tty, sty, uname, passecho, tput, bc, script, spell and
ispell, UNIX File System: The file, what's in adihtame? The parent-child relationship,
pwd, the Home directory, absolute pathnames, uaipgplute pathnames for a command,
cd, mkdir, rmdir, Relative pathnames, The UNIX Blgstem.

Introduction to the Shell FAours
Introduction to Shell Scripting, Shell Scripts, de€ommand Line Arguments, Exit Status of
a Command, The Logical Operators && and ||, exitand case conditions, expr, sleep and
wait, while, until, for, $, @, redirection. The leedocument, set, trap, Sample Validation
and Data Entry Scripts.

Basic File Attributes &Hours

Is — I, the —d option, File Permissions, chmod, uBiec and File Permission, users and
groups, security level, changing permission, usasks, changing ownership and group, File
Attributes, More file attributes: hard link, symimdink, umask, find

Simple Filters $ours

Pr, head, tail, cut, paste, sort, uniqg, tr commaidters using Regular Expression : grep &
sed grep, Regular Expression, egrep, fgrep, isstruction, Line Addressing, Inserting
and Changing Text, Context addressing, writing et lines to a file, the —f option,

Substitution, Prosperities of Regular Expressiomstext addressing, writing selected lines
to a file, the —f option, Substitution, PropertigRegular Expressions

Awk-Advanced Filters Hours
Simple awk Filtering, Splitting a Line into Fieldgrintf, the Logical and Relational
Operators, Number Processing, Variables, The —fooptBEGIN and END positional
Parameters, get line, Built-in variables, Arraysnétions, Interface with the Shell, Control
Flow, Advanced Shell Programming, The sh commardport, cd, the Command,
expr, Conditional Parameter Substitution, MergBtgeams, Shell Functions, eval, Exec
Statement
The Process Bours
Process basics, PS, internal and external commamuising jobs in background, nice, at and
batch, cron, time commands, Essential System Adination root, administrator’s privileges,
startup & shutdown, managing disk space, cpio, Gaistomizing the Environment : System
Variables, profile, sty, PWD, Aliases, Commandtblig, On-line Command Editing
Advanced SystemAdministration 2Hours
Case Study: emacs editor and any one distributidmaoix
Text Book:

1. Your UNIX-The Ultimate Guide, Sumitabha Dastd McGraw Hill,
ReferenceBook:
1. “Unix Shell Programming”, Yashwant Kanetkar,
2. “Beginning Shell Scripting”, Eric Foster -Jobns John C Welch, Micah Anderson, Wrox
publication.
3. “Introduction to UNIX” by M G Venkatesh Murthy.

10



Introduction to Web Technologies

Subject Code: 13MCA15 I.LA. Marks :50
Hours/Week: 4 Exam Marks : 100
Total Hours: 52 Exam Hours :3
Fundamentals Hburs

Internet, WWW, Web Browsers and Web Servers, URMBJME, HTTP, Security, the Web
Programmer3oolbox

Web Foundations Blours
Evolution of the Web, Peak into the Histor§ the Web, Internet Applications,
Networks, TCP/IP, Higher Level Protocols, Impot Components of the Web, Web
Search Engines, Application Servers.

Introduction to XHTML 10Hours
Basic syntax, Standard structure, Basic text markimpages, Hypertext Links. Lists,
Tables, Forms, Frame&ascading Style Sheetsintroduction, Levels of style sheets, Style
specification formats, Selector forms, Propertyueaforms, Font properties, List properties,
Color, Alignment of text, The box model, Backgrouimdages, The <span> and <div> tags,
Conflict resolution.

The Basics of JavaScript 6 Hours
Overview of JavaScript, Object orientation and 3argpt, Syntactic characteristics,
Primitives, operations, and expressions, Scremrput and keyboard input, Control
statements, Object creation and modificationirays, Functions, Constructors, Pattern
matching using regular expressions, Errors iipsgrExamples.

JavaScript and HTML Documents 6Hours
The JavaScript Execution Environment, The Docun@bfect Model, Elements Access in
Java Script, Events and Event Handling, Handlingriss from Body Elements, Handling
Events from Text Box and password Elements, The ROBent Model, The navigator
Object, Dom Tree Traversal and Modification.

Dynamic Documents with JavaScript 6 Hours
Introduction, Positioning Elements, Moving ElemenE&ement Visibility, Changing Colors
and Fonts, Dynamic Content, Stacking Elements, tiogadhe Mouse Cursor, Reacting to a
Mouse Click, Slow Movement of Elements, Dragging &ropping Elements.

Introduction to XML 6Hours

Introduction, Syntax, Document structure, Documenype definitions,
Namespaces, XML schemas, displaying raw XML docusjerDisplaying XML
documents with CSS, XSLT style sheets, XML processé&/eb services.

The Basics of Perl 8Hours
Origins and uses of Perl, Scalars and their opmrsti Assignment statements and simple
input and output, Control statements, Fundamermtaéarays, Hashes, References, Functions,
Pattern matching, File input and output; Examplésing Perl for CGl Programming: The
Common Gateway Interface; CGI linkage; Queryingt format; CGl.pm module; A
survey example; Cookies.

11



Text Books:
1. Robert W. Sebesta: Programming the World Wideb Weh Edition, Pearson education,

2012. Chapters 1, 2, 3,4,5,6,7,8,9, 11 & 13
2. M. Srinivasan: Web Technology Theory and PractiRearson Education, 2012. Chapter 1,
2,3 &4

ReferenceBooks:
1. Jeffrey C. Jackson: Web Technologies- A Compuserence Perspective, Pearson

Education, Eleventh Impression, 2012.
2. Chris Bates: Web Programming Building Interngtphcations, 3rd Edition, Wiley India,

2009.
3. Internet Technology and Web Design, Instructiddaftware Research and Development

(ISRD) Group, Tata McGraw Hill, 2011.

12



C Programming Laboratory

Sub. Code : 13MCA16 IA Marks 50

Hrs/Week 4 Exam Hours 03

Total Hours 142 Exam Marks ;100
1. a. Convert degrees into Fahrenheit and vice versa

b. Calculate the salary of an employee given hschpay, HRA = 10% of basic pay,
TA=5% of his basic pay and deductions IT = 2.5%isfbasic pay

a. Check whether the given number is perfect number
Defn: A perfect number is a positive integer trategual to the sum of its proper
positive divisors, that is, the sum of its positdireisors excluding the number itself.
Example - The first perfect number is 6, because 1, 2, Zade its proper positive
divisors,and 1 +2 + 3 = 6.

b. Solve quadratic equations for the given valueslotca

a. Generate all Amstrong numbers upto n.
Defn: An Armstrong number of three digits is areger such that the sum of the
cubes of its digits is equal to the number itself.
Example - 371 is an Armstrong number, since 3**3 + 7**3 %3 = 371.

b. Convert a decimal number to a hexadecimal number

Write a menu driven C program to
a. Insert an element into an array
b. Delete an element from the array (first occuregn

Write a Menu Driven C Program to
a. Accept a string from the user
b. Encode the string.
c. Decode the string
Apply the following procedure to encode it.
1. Convert each character in a string to its ASCl galu
2. Add an integer value to it and display the encaostedg
3. Decode the string using reverse procedure andagispl
Write a C program to multiply two matrices that isigt the constraint of matrix
multiplication

Write a C program to find the saddle point of anmat

Defn: Given a RxC Matrix, A, i.e. R rows and C colunws define a Saddle-Point as
Saddle_Pt (A) for a row | and column j is that,A(ihat is the minimum of Row i and
the maximum of Col j.

Write a C program to implement a magic squarez# si

Defn: A magic square is an arrangement of numbers ysogegers) in a square grid,
where the numbers in each row, and in each colamhthe numbers that run diagonally
in both directions, all add up to the same number.

13



9. Write a Menu driven C program to
a. Accept two numbers n and m
b. Sum of all integers ranging from n to m
c. Sum of all odd integers ranging from n to m
d. Sum of all even integers ranging fromn tom
Display an error message if n > m. Create functfongach of the options

10 Write a Menu Driven C Program to implement thedwaling using recursion
a. Factorial of a number
b. Fibonacci series

11 Create a structure Complex Number having real exafinary part as properties. Write
functions to add and subtract the two complex nusmbe

12 Define a structure called student having the prigeeof student id, student name and
branch of the student with a sub structure of mafk3 subjects. Write a Menu Driven C
Program to

Add new student detail

Delete a student detall

Display all student details

Display the name of the student with the best mark

Display the name of the student with the worst mark

Display the average marks scored by the students

~pooow

13 a. Write a C Program to remove all white spacesrevdine characters from a file.
b. Find whether a given word exists in the fileitlexists display the location of the
word

14 Write a C program to copy one file content to arofiie without using inbuilt functions.

Note: In the examination each student should do one question out of the above 14 questions

14



UNIX Programming Laboratory

Sub Code: 13MCA17 ILA. Marks: 50
Hours/Week : 3 Exam Hours: 3
Total Hours : 42 Exam Marks : 50

A. Explore the unixenvironment.

B. Explore vi editor with vim tutor. Perform thelliowing operations using vi editor, but
not limited to:

insert character, delete character, replac

2 Save the file and continue working
3 seve the file a exit the editor

4 quit the editor

5. quit without seving the file

6. rename a file

7 insert lines, delete lines

8 se line numbers

9. seach for a pattern

10. move forward and backward

la. Write a shell script that takes a valid dioegtname as an argument and recursively
descend all the sub-directories, finds the maximlength of any file in that hierarchy and
writes this maximum value to the standard output.

b. Write a shell script that accepts a path nante aeates all the components in that path
name as directories. For example, if the scripth@ned mpc, then the command
mpc a/b/c/d should create directories a, a/licaddb/c/d.

2a. Write a shell script that accepts two file Banas arguments, checks if the permissions
for these files are identical and if the permissi@re identical, output common permissions
and otherwise output each file name followed by#smissions.

b. Write a shell script which accepts valid lagnhames as arguments and prints their
corresponding home directories, if no argumentspeeified, print a suitable error message.

3a. Create a script file called file-propertiesittiieads a file name entered and outputs it
properties.

b. Write shell script to implement terminal locgigsimilar to the lock command). It should

prompt the user for a password. After accepting ghesword entered by the user, it must
prompt again for the matching password as comtfilon and if match occurs, it must lock

the keyword until a matching password is enterearagy the user, Note that the script

must be written to disregard BREAK, control-D. None limit need be implemented for

the lock duration.

4a. Write a shell script that accept one or mibe@&mes as argument and convert all of

themto uppercase, provided they exist in curr@ectbry.

b. Write a shell script that displays all the Bnto a file specified as the first argument

to the script. The second argument, which is opfionan be used to specify in which the

search is to begin.  If this second argument ispnesent, the search is to begin in current

working directory. In either case, the startingediory as well as all its subdirectories at
15



all levels must be searched. The script need not ircngy error checking.

5a. Write a shell script that accepts as filenan@rgument and display its creation time if
file exist and if it does not send output erragssage.

b. Write a shell script to display the calendardorrent month with current date replaced by
* or ** depending on whether the date has one digitwo digits.

6a. Write a shell script to find a file/s that otas a pattern given as command line argument
in the home directory, display the contents of fiee and copy the file into the directory
~/mydir

b. Write a shell script to list all the files & directory whose filename is at least 10
characters. (use expr command to check the lenght)

7a. Write a shell script that gets executed displlie message either “Good Morning” or
“Good Afternoon” or “Good Evening” depending upamé at which the user logs in.

b  Write a shell script that accept a list of féemes as its argument, count and report
occurrence of each word that is present in tls #irgument file on other argument files.

8a. Write a shell script that determine the pefiadwhich a specified user is working on
system and display appropriate message.

b  Write a shell script that reports the loggingpina specified user within one minute after
he/she log in. The script automatically termindtspecified user does not log in during a
specified period of time.

9a. Write a shell script that accept the file namiarting and ending line number as an
argument and display all the lines between thergline number.
b. Write a shell script that folds long lines i0 columns. Thus any line that exceeds

40 characters must be broken afte‘héfa “\" is to be appended as the indication ofldifay
and the processing is to be continued with theduesi The input is to be supplied through a
text file created by the user.

10a. Write an awk script that accepts date argtmethe form of dd-mm-yy and displays it
in the form  if month, day and year. The script ddatheck the validity of the argument and
in the case of error, display a suitable message.

b. Write an awk script to delete duplicated limeni a text file. The order of the
original lines must remain unchanged.

1la. Write an awk script to find out total numloérbooks sold in each discipline as well
as total book sold using associate array down tbigiven below.

Electrical 34

Mechanical 67

Electrical 80

Computer Science 43
Mechanical 65

Civil 98

Computer Science 64

b. Write an awk script to compute gross salaramfemployee accordingly to rule given

below.
If basic salary is < 10000 then HRA=15% of basi©&=45% of basic
If basic salary is >=10000 then HRA=20% of basi©&=50% of basic.
Note: In the examination each student picks one question from a lot ofall the 11
16



guestions.Question A & B Not to beincluded for examination

17



Web Programming Laboratory

Subject Code : 13MCA18 I.LA. Marks 50
Hours/Week : 3 Exam Hours 3
Total Hours : 42 Exam Marks 50

1. Create an XHTML page to demonstrate the usagelaxt Formatting tags,
b. Links
c. Images d. Tables

2. Develop and demonstrate the usage of inlineecatetnal style sheet using CSS

3. Develop and demonstrate a XHTML file that in@adJavaScript script for the
following problems:

a) Input: A number n obtained using prompt

Output: The first n Fibonacci numbers

b) Input: A number n obtained using prompt

Output: A table of numbers from 1 to n and theinags usinglert

4. Develop and demonstrate using JavaScapXHTML document that displays
random numbers (integers).

5. a) Develop and demonstrate, using JavaScrigptse XHTML document that collects

the USN ( the valid format is: A digit from 1 to féllowed by two upper-case characters
followed by two digits followed by two upper-cashacacters followed by three digits; no
embedded spaces allowed) of the user. Event hamdlest be included for the form

element that collects this information to validabe input. Messages in the alert windows
must be produced when errors are detected.

b) Modify the above program to get the current ssarealso (restricted to be a number from 1
to

6. a) Develop and demonstrate, using JavaScrigptser XHTML document that contains
three images, stacked on top of each other, witlg enough of each showing so that the
mouse cursor can be placed over some part of thehen the cursor is placed over the
exposed part of any paragraph, it should rise@ddlp to become completely visible.

b) Modify the above document so that when an imageoved from the top stacking position,
it returns to its original position rather thanthe bottom.

7. Develop using JavaScript script, an XHTML docuimthat use of onload and onfocus
events

8. a) Design an XML document to store informatidmoat a student in an engineering
college affiliated to VTU. The information must lade USN, Name, Name of the College,
Brach, Year of Joining, and e-mail id. Make up skngata for 3 students. Create a CSS style
sheet and use it to display the document.

b) Create an XSLT style sheet for one student edéraethe above document and use it to
create a display of that element.

18



9. Write a Perl program which demonstrates the eisgcalar variables araairays

10. Write a Perl program to display vario&erver information like Server Name,
Server

Software, Server protocol,CGI Revision etc.

11. Write a Perl program to display a digital clackich displays the current time of the server

12. Write a Perl program to accept the User Namd display a greeting message
randomly chosen from a list of 4 greeting messages.

13. Write a Perl program to keep track of the numdfevisitors visiting the web page and
to display this count of visitors, with proper heags.

14. Write a CGI-Perl program to use a cookie toawter the day of the last login from a
user and display it when run

Note: In the examinationeach student picks one question from the lot oéll 14 questions.
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SEMESTER I
Data Structures Using C

Sub Code :13MCA21 IA Marks : 50
Hrs/Week :4 Exam Hours :3
Total Hours : 52 Exam Marks : 100
Introduction to Data Structures 10 Hours

Information and its meaning: Abstract Data Typesgunces as Value Definitions, ADT
for Varying length character Strings, Data TypemEers and review of Pointers, Data
Structures. Arrays : Array as &DT, Using One-dimensional Arrays, Implementinge®n
Dimensional Arrays, Arrays as Parameters, HandbhgCharacter Strings and Character
Strings

The Stack 8 Hours
Definition and examples , Primitive operations, Byée, The stack as an ADT,
Representing stacks ,Implementing the pop operafiesting for exceptional conditions ,
Implementing the push operations , Examples fdix in postfix, and prefix expressions,
Basic definition and Examples ,Program to evaluat@ostfix expression ,Converting an
expression from infix to postfix, Program to cortvan expression from infix to postfix,
Applications of Stacks: Expression Evaluations, Rgion etc.

Recursion 4 Hours
Recursive definition and processes, Factorfahction, Multiplication of natural
numbers, Fibonacci sequence, Binary search,pelfies of recursive definition or
algorithm. Binary search, Towers of Hanoi problem.

Queues and Lists 12 Hours
The queue and its sequential representation, tleeieqas ADT, Insert operation, Priority
queue, Array implementation of a priority queuenlad lists, Inserting and removing nodes
from a list, Linked implementations of stacks, gete and Freenode operations, Linked
implementation of queues, Linked list as aad&tructure, Example of list operations,
Header nodes, Array implementation of lists, ltations of array implementation,
allocating and freeing dynamic variables, Linkestdiusing dynamic variables, Non integer
and non-homogenous lists, Other list structurescular lists, Stack as a circular lists,
doubly linked lists, Application of Linked Lists:t&ks, Queues, Double-ended Queues,
Priority Queues.

Sorting 8 Hours
Bubble sort, Quick sort, Selection sort, Tree ®orti Binary Tree Sort, Heap Sort,
Insertion Sorts: Simple Insertion, Shell Sort, Aekl Calculation Sort, Merge and Radix Sort.
Searching 5 Hours
Basic Search Techniques: Algorithmic Notations, Ugedial searching, Searching an
ordered table, Indexed sequential search, Binaggrchk, Interpolation search, Tree
searching: Inserting into a Binary Search Tree e form a binary search tree, Hashing :
Resolving hash clashes by open addressing, Choagiagh Function.

Binary Trees 5 Hours
Tree traversals, Binary Search Tree and OperatidW, Tree and Operations, Red-Black
Tree, Threaded binary trees and operations.

Text Books:

1. Data Structures Using C and C++by Yedidyah Langsam and Moshe J. Augenstein

20



andAaron M Tenanbanum, 2nd Edition, Pearson Educa®a, 2002.
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ReferenceBooks:

1. Data Structures and Algorithm Analysis in C, Kkakllen Weiss, 2nd EditionPearson
Education Aisa, 1997.

2. Richard F Giberg and Behrouz A Forouzan: DatacBires — A Pseudo code Approach with
C, 2nd Edition, Cengage Learning

3. Robert Kruse, C L Tondo, Bruce Leung and Shi&igalla: Data Structures and Program
Design in C, 2nd Edition, Pearson Education
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Object Oriented Programming UsingC++

Sub Code 1 13MCA22 Marks 150
Hours/Week : 4 Exam Hours: 3
Total Hours : 52 Exavtarks: 100
Introduction &lours

Object Oriented paradigm, Structured vs. Objecie@dted Paradigm. Elements
of Object Oriented Programming: Object, G&ss Encapsulation & data abstraction,
Inheritance, Polymorphisrmatc., C++ Overview, different data types, operatesgressions,
const & volatile qualifiers, arrays and stringderence variables.

Modular Programming with Functions Hours
Function Components, argument passing, inline fuoes, function
overloading, function templates, recursive funcsion

Classes & Objects 14Hours
Introduction, Class Specification, Class Objectgceas members, defining member
functions, data hiding, constructors, destructgrgarameterized constructors, static data
members, functions, scope resolution operator, sipgsobjects as arguments, returning
objects, friend functions & classes, arrays ofeots, Dynamic objects — Pointers to
objects, Class members, Operator overloadinggusiend functions such as ++, --, [ ] etc.
Class templates.

Inheritance Virtual functions & Polymorphism Hdurs
Base Class, Inheritance & protected membegusptected base class inheritance,
inheriting multiple base classes, Constructors,tiDers & Inheritance. Passing parameters
to base Class Constructors, Granting access, Vioase classes, Virtual function -Calling a
Virtual function through a base class referencertudi attribute is inherited, Virtual
functions are hierarchical, pure virtual functiormfystract classes, using Virtual functions,
Early & late binding.

I/O Streams 5 Hours
IO Stream basics, output operator <<, input >>,itamtthl I/O operators, overloading the
output operator <<, overloading the input operaterfile input & output, manipulators.

Exception Handling, STL 8Hours
Exception handling fundamentals, Exception handliogtions, STL: An overview,
containers, vectors, lists, maps.

Text Books:
1. Herbert Schildt: C++ The Complete Reference Etthion, Tata McGraw Hill, 2007.

ReferenceBook:

1. Stephen Prata : C++ Primer Plus, 6th Editiomsé&eEducation.

2. Al Stevens: C++ Programming, 7th Edition, Wilagia Publications

3. Stanley B.Lippmann, Josee Lajore: C++Primer,Ehion, Addison Wesley, 2005.
4. Object oriented programming with C++, E. Balaguwvamy, TMH.
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Operating Systems

Subject Code: 13MCA23 I.LA. Marks  :50
Hours/Week : 4 Exam Hours :3
Total Hours : 52 Exam Marks : 100
Introduction: Computer and Operating Systems 6Hours

Basic Elements, Processor Registers, Instructiorecon, Interrupts, The Memory
Hierarchy, CacheMemory, /O Communication Techniques, Introductitm Operating
System, Mainframe Systems, Desktop Systems, Mattgssor Systems, Distributed
Systems, Clustered Systems, Real - Time Systemsdhédd Systems, Feature Migration,
Computing Environments.

Operating System Structures: System Structures FHours
System Components, Operating — System Servicester8y<alls, System Programs,
System Structure, Virtual Machines, System Desigh laaplementation, System Generation.

Process Management 6 Hours
Process, Process States, Process Descripfoncess Control, Execution of the
Operating System, Security Issues, Processes and Threads,

Symmetric Multiprocessing(SMP), Micro kernels, WPScheduler and
Scheduling.
Mutual Execution and Synchronization 6 Hours

Principles of Concurrency, Mutual Exclusion: HaeteSupport, Semaphores,
Monitors, Message Passing, Readers/Writes Problem

Deadlock and Starvation 4 Hours
Principles of Deadlock, Deadlock Prevention, Deeklldvoidance, Deadlock Detection,
An Integrated Deadlock Strategy, Dining PhilosogHeroblem

Memory Management 8 Hours
Swapping, Contiguous Memory Allocation, Paging, 18egtation, Segmentation with
Paging, Demand Paging, Process Creation, Page deepdat, Allocation of Frames,
Thrashing

File — System Interface and Implementation 7Hours
File Concept, Access Methods, Directory StrigtuFile — System Mounting, File
Sharing, Protection, File — System Structure, FHeSystem Implementation, Directory
Implementation, Allocation Methods, Free -
Space Management.

Secondary Storage, Computer Security 4 Hours
Disk Structure, Disk Scheduling, Disk ManagetmeThe Security Problem, User
Authentication, Program Threats, System Threats.

Case study of Linux Operating system: 6 Hours
Linux System , Linux history , Design Principldsernel modules, Process management,
scheduling, Memory management, File systems, In@mrd output, Inter-process
communications.
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Text Books
1. Silberschatz, Galvin, Gagne, “Operating Systeandgpts” John Wiley, Sixth Editio2004
2. William Stallings, “Operating Systems — Inteshand Design Principles” Pearsor{,hB

edition, 2012

ReferenceBooks
1. Chakraborty , “Operating Systems” Jaico Falidig House, 2011.
2. Dhananjay M. Dhamdhere, “Operating SystemAsGoncept — Based Approach”, Tata

McGraw — Hill, 3rd Edition, 2012
3. Elmasri, Carrick, Levine, “Operating SystemA spiral Approach”, Tata McGraw — Hill,

2012
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System Software

Subject Code: 13MCA24 I.LA. Marks  :50
Hours/Week : 04 Exam Hour93
Total Hours : 52 Exam Marks100
Machine Architecture 6 Hours

Introduction, System Software and Machine Architest Simplified Instructional
Computer (SIC) - SIC Machine Architecture, SIC/XE Machine Architegty SIC
Programming Examples.

Assemblers 12 Hours
Basic Assembler Function - A Simple SIC Asb&er, Assembler Algorithm and
Data Structures, Machine Dependent Assembler FeEsatuinstruction Formats & Addressing
Modes, Program Relocation. Machine Independenerbter Features — Literals, Symbol-
Definition Statements,  Expression,  Program ocB$, Control  Sections and
Programming Linking, Assembler Design Operation®ne-Pass Assembler, Multi-Pass
Assembler, Implementation Examples - MASM Assembler

Loaders and Linkers 8 Hours
Basic Loader Functions - Design of an Absolute lesadA Simple Bootstrap Loader,
Machine- Dependent Loader Features — RelocatioogrBm Linking, Algorithm and Data
Structures for a Linking Loader; Machine-IndepertdeLoader Features - Automatic
Library Search, Loader Options, Loader Desigptiéhs - Linkage Editor, Dynamic
Linkage, Bootstrap Loaders, Implementation ExasplMS-DOS Linker.

Editors And Debugging Systems 6 Hours
Text Editors - Overview of Editing Proces$jser Interface, Editor Structure,
Interactive Debugging Systems - Debugging Functiand Capabilities, Relationship With
Other Parts Of The System, User-Interface Criteria

Macro Processor 8 Hours
Basic Macro Processor Functions - Macro Dighns and Expansion, Macro
Processor Algorithm and Data Structures, Machimependent Macro Processor Features —
Concatenation of Macro Parameters, Generation oiqu¢n Labels, Conditional Macro
Expansion, Keyword Macro Parameters, Macro Prace&esign Options - Recursive
Macro Expansion, General- Purpose Macro Processdvlacro Processing Within
Language Translators, Implementation ExampleASM Macro Processor, ANSI C Macro
Processor.

Compilers 12Hours
Basic Compilers Functions- Grammars, Lexical AnalysSyntactic Analysis, Code
Generation. Machine Dependent Compiler Featureterrirediate Form of the Program,
Machine dependent code Optimization. Machine Inddpet Compiler Features- Structured
variables, Machine Independent code Optimizatioom@iler Design Options- Division into
passes, Interpreters, P-code Compilers, Compibemgilers.

Text Books:

1. Leland.L.Beck: System Softwaréijdition, Addison-Wesley, 1997.
(Chapters 1.1 to 1.3, 2 (except 2.5.2 and 2.5.8x8ept 3.5.2 and 3.5.3), 4 (except
4.4.3,)5.1,5.2, 5.3 (except 5.3.3, 5.3.4), 5.4)

ReferenceBooks:

1. D.M.Dhamdhere: System Programming and OperaSygtems, Qd Edition,
TataMcGraw - Hill, 1999
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Database Management Systems

Subject code : 13MCA25 I.A.Marks : 50
Hours/Week : 04 Exam Hours :03
Total Hours : 52 Exam Marks : 100
Unit-1: Introduction 7 Hours

An example; Characteristics of Database approackyré on the screen; Workers behind the
scene; Advantages of using DBMS approach; A biitbhy of Database Applications; When

not to use a DBMS. Data Models, Schemas and Inssafidqiree-Schema Architecture and Data
Independence; Database Languages and Interfaces; DHtabase System Environment;

Centralized and Client-Server Architectures for DB8#1 Classification of Database

Management Systems

Unit-2: Entity-Relationship Model 7 Hours
Using High-Level Conceptual Data Models for Databd3esign; An Example Database
Application; Entity Types, Entity Sets, Attributesd Keys; Relationship Types, Relationship
Sets, Roles and Structural Constraints; Weak Enkygpes; Refining the ER Design for
COMPANY Database; ER Diagrams, Naming Conventiom$ Besign Issues; Relationship
Types of Degree Higher than Two, Relational DatabB®esign Using ER- to-Relational
Mapping

Unit-3: Relational Model and Relational Algebra 12 Hours
Relational Model Concepts; Relational Model Consteaand Relational Database Schemas;
Update Operations, Transactions and Dealing witms@aint Violations; Unary Relational
Operations: SELECT and PROJECT; Relational Algebperations from Set Theory; Binary
Relational Operations: JOIN and DIVISION; AdditioriRelational Operations; Examples of
Queries in Relational Algebra;

Unit-4: SQL 12 Hours
SQL Data Definition and Data Types; Specifying Qaaists in SQL; Schema Change
Statements in SQL; Basic Queries in SQL; More Cex@BQL Queries, Insert, Delete and
Update Statements in SQL; Specifying Constraintdssertions and Triggers; Views (Virtual
Tables) in SQL; Additional Features of SQL; Datab&ogramming: Issues and Techniques;
Embedded SQL, Dynamic SQL; Database Stored Proesdund SQL / PSM.

Unit-5: Database Design 8 Hours
Informal Design Guidelines for Relation Schemasndfiwnal Dependencies; Normal Forms
Based on Primary Keys; General Definitions of Selcand Third Normal Forms; Boyce-Codd
Normal Form

Unit-6: PL/SQL 6 Hours
Introduction, Language fundamentals, conditional aequential control, Iterative processing
and loops. Exception handlers, triggers. Funstigorocedures. Creating and planning
PL/SQL.

Text Books:
1. Elmasri and Navathe: Fundamentals of Databgse®s, 5th Edition, Pearson
Education, 2007. (Chapters 1, 2, 3 except 3@5t0 6.5, 7.1, 8, 9.1, 9.2 except
SQLJ, 9.4, 10, 17, 18 except 18.6, 18.7, 19)
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ReferenceBooks:
1. Raghu Ramakrishnan and Johannes Gehrke: Dathlzasegement Systems®3

Edition, McGraw-Hill, 2003
2. Silberschatz, Korth and Sudharshan: Data bas&e®yConcepts, 5th Edition,

Mc-GrawHill, 2006.
3. Database Principles Fundamentals of Designleimgntation and Management

by Coronel, Morris, Rob- Cengage Learning 2012
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Data Structures Using C Laboratory

Sub. Code: 13MCA26 |IAMarks 150
Hours/Week : 3 Exam Hours 03
Total Hours : 42 Exam Marks :100

Write a C progranto
1. Convert a prefix notation to postfix notation.
2. Evaluate a given postfix expression and itaasfor the variables.
3. Simulate the working of circular queue promglithe following operations—Insert,
Delete and Display.
4. Demonstrate recursion
a. Calculate GCD and LCM of 3 integer numbers
b. Solve Towers of Hanoi Problem
c. Calculate the sum for a given number ‘n’ frorto I.
5. Simulate the working of a linked list providitige following operations
a. Insert at the beginning
b. Insert at the end
c. Insert before a given element
d. Insert at the position
e. Display
6. Simulate the working of a circular linked liptoviding the following
operations
a. Delete from the beginning
b. Delete from the end
c. Delete a given element
d. Delete every alternate element
e. Display
Insert is mandatory.
7. Simulate the working of a dequeue.
8. Simulate the working of a double linked listitnplement stack and queue.
9. Create a binary tree and implement the tr@eetsal techniques of inorder, preorder
and postorder.
10. Implement quick sort.
11. Implement Heap sort.
12. Implement the search techniques of
a. Linear Search
b. Binary Search
13 Write a Program to
a) Create AVL Tree
b) Insert element to AVL tree
c) Find the height of the AVL tree
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Database Laboratory

Sub code : 13MCA27 IA Marks: 50
Hours/week :3 Exam Hours: 3
Total hours : 42 Exam Marks50

Instructions for the Exercises:

1. Draw ER diagram based on given scenario witfouarConstraints.

2. Create Relational Database Schema based obadkie acenario using Mapping Rules.
3. Perform the given queries using any RDBMS Eoninent.

4. Suitable tuples have to be entered so thategiare executed correctly

5. The results of the queries may be displayesctyr

Exercise: 1

Notown Records has decided to store informatiaoutinusicians who perform on its
albums. Each musician that records at Notown haS$M, a name, an address, and a phone
number. No musician has more than one phone. Hathument used in songs recorded at
Notown has a unique identification number, a ngmeg., guitar, synthesizer, flute) and a
musical key (e.g., C, B-flat, E-flat). Each albusteorded on the Notown label has a unique
identification number, a title, a copyright datedaa format (e.g., CD or MC). Each song
recorded at Notown has a title and an author. Eag$ician may play several instruments, and
a given instrument may be played by several musicikach album has a number of songs on
it, but no song may appear on more than one alliiaoh song is performed by one or more
musicians, and a musician may perform a numberoafs Each album has exactly one
musician who acts as its producer. A musician nragyce several albums.

Queries

a) List musician name, title of the song which las Iplayed, the album in which song has
occulted.

b) List the details of songs which are performedrinye than 3 musicians.

c) List the different instruments played by the miass and the average number of musicians
who play the instrument.

d) Retrieve album title produced by the produceovptays guitar as well as flute and has
produced no of songs greater than the average goodsced by all producers.

e) List the details of musicians who can playlad instruments present.

Exercise: 2

Professors have a PROFID, a name, an age, a radka aesearch specialty. Projects have a
project number, a sponsor name (e.g. UGC/AICTEA. $tarting date, an ending date, and a
budget. Graduate students have an USN, a nhamegeanaad a degree program (e.g. MCA/
MPhIl/BE/ME ..). Each project is managed exactly dne professor (known as the project's
principal investigator). Each project is worked loy one or more professors (known as the
project's co-investigators). Professors can mamagk/on multiple projects. Each project is
worked on by one or more graduate students (knosvrtha project's research assistants).
Graduate students can work on multiple projectehHaofessor can supervise many students.
A student who is working on a project can be suiged/by only one professor.
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Queries

a) Retrieve the names of all professors who dohave an ongoing project of more than 1
lakh.

b) Retrieve the names of all graduate studentsgalath their professors under whom they
work  and project sponsor.

c) List the professors and sum of the budget of ghjects started after 2005 but ended in
2010.

d) List the names of professors who has a totathwairproject greater than the average budget
of projects sanctioned

e) List the professors who work on all the projects

Exercise: 3

A bank has many branches and a large number obroess. Bank is identified by its code.
Other details like name, address and phone for &éactk are also stored. Each branch is
identified by its bank. Branch has name, addresk @rone. A customer can open different
kinds of accounts with the branches. An account lsalong to more than one customer.
Customers are identified by their SSN, name, addaesl phone number. Age is used as a
factor to check whether customer is a major. Tlaeeedifferent types of loans, each identified
by a loan number. A customer can take more thanype of loan and a loan can be given to
more than one customer. Loans have a duration raedest rate. Make suitable assumptions
and use them in showing maximum and minimum calitjatios.

Queries:

a) List the details of customers who have joirtoamt and also have at least one loan.

b) List the details of the branch which has giveaximum loan.

c) List the details of saving accounts openethénSBI branches located at Bangalore.

d) List the name of branch along with its bank saand total amount of loan given by it.

e) Retrieve the names of customers who have accauatl the branches located in a specific
city.'

Exercise: 4

Patients are identified by an SSN, and their naraddresses, and ages must be recorded.
Doctors are identified by an SSN. For each do¢ha,name, specialty, and years of experience
must be recorded. Each pharmaceutical companyeigifted by name; it has an address and
one phone number. For each drug, the trade namé&andla must be recorded. Each drug is
sold by a given pharmaceutical company, and thaetreame identifies a drug uniquely from
among the products of that company. Each pharmasyamame, address, and phone number.
Each patient is checked up by some doctor. Evemgtodohas at least one patient. Each
pharmacy sells several drugs and has a price fon.eA drug could be sold at several
pharmacies, and the price could vary from one phaynto another. Doctors prescribe drugs for
patients. A doctor could prescribe one or more sliiag several patients, and a patient could
obtain prescriptions from several doctors. Eaclsgiption has a date and a quantity associated
with it. Pharmaceutical companies have long-termtrets with pharmacies. A pharmaceutical
company can contract with several pharmacies, amihaamacy can contract with several
pharmaceutical companies. For each contract, yme ha store a start date, an end date,
supervisor and the text of the contract.
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Queries:

a) List the details of patients who are 20 yeatdsamid have been checked by eye-specialist.

b) List the details of doctors who have given thespription to more than 20 patients in year
2013.

c) List the details of pharmaceutical companies waingply drug to more than 10 pharmacies in
the same city where company is located.

d) List the details of drug supplied by only one@phaceutical company.

e) List the details of drug supplied by all phareateccal companies.

Exercise; 5

Data requirements of movie industry are captukstth movie is identified by title and
year of release. Each movie has length in minutelsctassified under one genres (like action,
horror etc.). Each movie has a plot outline. Préidaccompanies are identified by name and
each has an address. A production company produneesr more movies. Actors are identified
by id. Other details like name and date of birttactors are also stored. Each actor acts in one
or more movies. Each actor has a role in movieedars are identified by id. Other details like
name and date of birth of directors are also stdeaath director directs one or more movies.
Each movie has one or more actors and one or mietals and is produced by a production
company.

Queries:

a) List the details of horror movies released ih2@nd directed by more than 2 directors.

b) List the details of actors who acted in moviasihg same titles but released before 2000
and after 2010.

c) List the details of production companies prodganaximum movies.

d) List the details of movies where director antbabave same date of birth.

e) Retrieve the names of directors directed allrttevies produced by any one production
company.

Note: In the examination each student picks one gsgon from a lot of 5 exercises.
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OOP Using C++Laboratory

Subject Code: 13MCA28 I.AMarks 50
Hours/Week : 3 Exam Hours 3
Total Hours : 42 Exam Marks :50

1. Define a STUDENT class with USN, Name, and Mark8 tests of a subject. Declare an
array of 10 STUDENT objects. Using appropriate functionsidfithe average of the two
better marks for each student. Print the USN, Nantkethe average marks of all the students.

2. Write a C++ program to create a class cal@&dMPLEX and implement the following
overloading functions ADD that return a complex nem

(i) ADD (a, s2) — where ‘a’ is an integer (real )and s2 is a complex number

(i) ADD (s1, s2) — where s1 and s2 are complex pers

3. Write a C++ program for scalar multiplicationtafo vectors using operator overloading.

4. Write a C++ program to create a template fumcfar Bubble Sort and demonstrate sorting
of integers and doubles.

5. Write a C++ program to create a class callefTL(linked list) with member functions to
insert an element at the front and delete an alefmem the front of the list. Demonstrate all the
functions after creating a LIST object.

6. Write a C++ program to create a class called GRAusing an array of integers.
Implement the following operations by overloadihg bperators ‘+’ and ‘--*:

() s1 = s1 + element; where sl is an object ofdhss STACK and element is an integer to be
pushed on the top of the stack

(i) s1 = --s1 ; where sl is an object of the cl&BSACK. ‘--‘operator pops the element.
Handle the STACK empty and full conditions. Alssplay the contents of the stack
after each operation, by overloading the << operato

7. Create a class called MATRIX using two-dimensicarray of integers. Implement the
following operations by overloading the operator which checks the compatibility of two
matrices to be added and subtracted. Perform t#iadand subtraction by overloading the
+ and — operators respectively. Display the resblys overloading the operator <<. If
(m1==m2) then m3 = m1+m2 and m4 = m1-m2 else dyspfeor.

8. Write a C++ program to create a class called SICWhich has the characteristics of an
octal number. Implement the following operasioby writing an appropriate constructor
and an overloaded operator +.

(i) OCTAL h = x; where x is an integer.
(i) int y = h + k; where h is an OCTAL object akds an integer
Display the OCTAL result by overloading the operatg. Also display the values of h and y.

9. Write a C++ program to create a class templatiecc QUEUE with member functions to
add an element and to delete an element from tleiequUsing the member functions,
implement a queue of integers and double. Demdestiee operations by displaying the

35



contents of the queue after eveperation.

10. Define a class SET with Data members: arrainpfint variable to indicate number of
elements in a SET object; and Member functionsread element of a SET object, to
print elements of a SET object, to find umi@f 2 objects of SET using operator
overloading (S3=S1+S2), to find intersection of§eats of SET using operator overloading
(S4= S1*S2). S1, S2, S3 and S4 are objects of RUSE. this class in a main function to
show the above operations.

11. Write a C++ program to create a class called[3HNT with data members USN, Name
and Age. Using inheritance, create the classes TWBENT and PGSTUDENT having
fields as Semester, Fees and Stipend. Enter tlaefalatit least 5 students. Find the semester-
wise average age for all UG and PG students segbarat

12. Write a C++ program to create a clasgled STRING and implement the
following operations. Display the results after gveperation by overloading the operator <<.
(i) STRING s1 =*“VTU”

(i) STRING s2 = “BELGAUM”

(iif) STRING s3 = s1 + s2 (Use copy constructor)

13. Define a base class STACK1l which performs opilsh, pop, display operations.
Override the above operations through a derivedscBTACK2 which takes care of STACK
FULL & STACK EMPTY situations. Show how the objeat$ these classes use the above
functions in a main function.

14. Create an abstract base class EMPLOYEE witla da¢émbers: Name, EmpID and
BasicSal and a pure virtual function Cal_S@lgate two derived classes MANAGER
(with data members: DA and HRA) and SALESMAN (wilata members: DA, HRA and
TA). Write appropriate constructors and member fioms to initialize the data, read and
write the data and to calculate the netargal The main() function should create
array of base class pointers/references irneoke overridden functions and
hence to implement run-time polymorphism.

Note: In the examination each student has to pickree question from a lot ofall the 14
guestions.
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SEMESTER IlI

Computer Networks

Subject Code: 13MCA31 IA.Marks : 6
Hours/Week : 4 Hrs. Exam Duration : 3 Hrs
Total Hours : 52 Hrs. Examination Marks : 100
Introduction to Computer Networks 3Hours

Networking Devices ,Classification of Computer Netls ,Network Protocol Stack ( TCP/IP
and ISO-0SI),Network Standardization and Examptddatworks.

Physical Layer 10 Hours
Data Transmission Concepts, Analog and Digital Oaamsmission ,Transmission Impairments
and Channel Capacity, Guided and Wireless trangmissommunication media, Digital
modulation techniques (FDMA,TDMA,CDMA) and mobileléphone systems (1G,2G,3G and
4G).

Data Link layer 5 Hours
Error Detection and Correction Codes,Data Link &rols and Sliding window protocols.

Medium Access Sub Layer 4 Hours
Multiple access protocols and Examples : EthervMateless LAN, Broadband Wireless and
bluetooth, Data Link Layer Switching.

Network Layer 14 Hours
Network Layer Design issues, Routing algorithmsn@astion Control Algorithms, Quality of
Service, Internetworking and The Network Layerha tnternet

The Transport Layer 12 Hours
The Transport Service, Elements of Transport PadocCongestion Control, The Internet
Transport Protocol: UDP,The Internet Transport &rols — TCP, Performance Issues.

The application Layer 4 Hours
DNS, Email, WWW,Streaming audio and Video and Coniglivery

Text Books

1. “Computer Networks” by Andrew S Tanenbaum, Da¥idVetheral, 5th Edition, Pearson
2012

Chapter 1, 2.2, 2.3, 2.5, 2.7, 3.1, 3.2, 3.3,83, 4.3, 4.4, 4.5, 4.6, 4.8 Chapter 5, Chapter 6 (
excluding 6.7)

2 "Data and Computer Communications” by William litgs , Above 7th edition , 2004
Chapter 3

Reference Books

1. “Computer Networks” Principles,Technologies aRdotocols for Network Design, by
NATALA OLIFER and VICTOR OLIFER , 2010

2. http://www.ietf.org/rfc.htnh relevant RFC document could be used to get moraileet
information about any of the concepts prescribethénsyllabus like RFC 2460 can be referred
to get a detailed information about IPV6
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Programming using JAVA

Subject Code : 13MCA32 I.A. Marks50

Hours/Week : 4 Exam Hours 3

Total Hours : 52 Exam Marks :100
Java Programming Fundamentals 2 Hours

The Java Language, The Key Attributes Object-Oriented Programming, The
Java DevelopmentKit, A First Simple Program, Handling Syntak¥rrors, The Java
Keywords, Identifies in Java, The Java Class Libgar

Introducing Data Types andOperators Hour
Java’s Primitive Types, Literals, A Closer dko at Variables, The Scope and Lifetime
of Variables, operators, Shorthand Assignmenitgpe conversion in Assignments, Using
Cast, Operator Precedence, Expressions.

Program Control Statements 1 Hour
Input characters from the Keyword, if statement,stdéd ifs, if-else-if Ladder, Switch
Statement, Nested switch statements, for Loop, &sddh for Loop, While Loop, do-while
Loop, Use break, Use continue, Nested Loops

Introducing Classes, Objects and Methods 3Hours
Class Fundamentals, How Objects are Created, Referdariables and Assignment, Methods,
Returning from a Method, Returning Value, Using &Paeters, Constructors, Parameterized
Constructors, The new operator Revisited, Garbagde€ion and Finalizers, The this
Keyword.

More Data Types andOperators Hbours
Arrays, Multidimensional Arrays, Alternative ray Declaration Syntax, Assigning
Array References, Using the Length Member, The-BEawh Style for Loop, Strings, The
Bitwise operators.

String Handling Hours
String Fundamentals, The String Constructors, Ti8#ag-Related Language Features, The
Length() Method, Obtaining the characters within s&ing, String comparison, using
indexOf() and lastindexOf(), Changing the casecbéracters within a string, StringBuffer
and String Builder.

A Closer Look at Methods and Classes Fours
Controlling Access to Class Members, Pass Objectddéthods, How Arguments are passed,
Returning Objects, Method Overloading, OverloadinGonstructors, Recursion,

Understanding Static, Introducing Nested and Inf#asses, Varargs: Variable-Length
Arguments.

Inheritance Blours
Inheritance Basics, Member Access and Inheritaif@anstructors and Inheritance, Using
super to Call Superclass constructors, Usingpes to Access Superclass Members,
Creating a Multilevel Hierarchy, When are Coustors Executed, Superclass References
and Subclass Objects, Method Overriding, Ovdemd Methods support polymorphism,
Why Overridden Methods, Using Abstract ClassesdBnal, The Object Class.

38



Interfaces Bours
Interface  Fundamentals, Creating an Interfadejplementing an Interface, Using
Interface References, Implementing  Multiple ehfdces, Constants in Interfaces,
Interfaces can be extended, Nedtddrfaces, Final Thoughts on Interfaces.

Packages Hburs
Package Fundamentals, Packages and Member Acogxstihg Packages, Static Import

Exception Handling 4 Hours
The Exception Hierarchy, Exception Handling Fundataks, The Consequences of an
Uncaught Exception, Exceptions Enable you to hanelirors gracefully, using Multiple
catch clauses, Catching subclass Exceptions, tockbl can be nested, Throwing an
Exception, A Closer look at Throwable, using fiyallusing throws, Java’'s Built-in
Exceptions, New Exception features added by JD&réating Exception Subclasses.

Multithreaded Programming 4 Hours
Multithreading fundamentals, The Thread Classd Runnable Interface, Creating
Thread, Creating Multiple Threads, Determinithen a Thread Ends, Thread Priorities,
Synchronization, using  Synchronization Method The Synchronized Statement,
Thread Communication using notify(), wait() amatify All(), suspending, Resuming and
stopping Threads.

Enumerations, Auto boxing and Annotations 4 Hours
Enumerations, Java Enumeration are class typd®e Values () and Valueof ()
Methods, Constructors, methods, instance akbes and enumerations, Auto boxing,
Annotations (metadata)

Generics Plours
Generics Fundamentals Bounded Types, Generic Mgtldeheric Constructors, Some Generic
Restrictions.

Applets RPlours
Applet basics, A complete Applet Skeleton, Applettidlization and Termination, A key
Aspect of an Applet Architecture, Requesting Rejpagn using the status window, Passing
parameters to Applets.

Swing Fundamentals Hours

The origin and Design philosophy of swing, Compdaesand containers, Layout managers,
A first simple swing Example, Event Handlingxploring Swing Controls-JLabel and
Imagelcon, The Swing Buttons, Trees.

Networking with Java.net 3 Hours
Networking fundamentals, The Networking classes #mdrfaces, The InetAddress class,
The Socket Class, The URL class, The URLConne@iass, The HttpURL Connection Class.

Exploring Collection Framework Fours
Collections Overview, The Collection InterfacesgTdollection Classes. The Arrays Class.

Text Books:
1. J
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ava Fundamentals, A comprehensive Introduction égbert Schildt, Dale Skrieff.ata
McGraw Hill Edition 2013. (Chapters:
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,17,18,22,233226)

ReferenceBooks

1. Programming with Java by T V Suresh Kumar, Bvigsia Reddy and P Raghavan, Sanguine
Technical Publishers, 2011.

2. Programming in JAVA2 by Dr K Somasundaram ,Jaigblications

3. Java Programming by Hari Mohan Pandey, Peardandtion, 2012.

4 Java 6 Programming, Black Book, KoGenT , dreamteress, 2012.

5. Java 2 Essentials, Cay Hortsmann, second edidey
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Software Engineering

Subject Code: 13MCA33 [.LA. Marks :50
Hours/Week: 4 Exam Hours :3
Total Hours : 52 Exam Marks : 100
1. Overview 03 hours

Introduction: Professional Software DevelopmentriBitites of good software, software
engineering diversity, IEEE/ ACM code of softwargmeering ethics, castudies

2. SoftwareProcess &Agile Software Development 10 hours
Software Process models: waterfall, incremental eltggment, reuses oriented, Process
activities; Coping with change, The rational Unifiprocess. Agile methods, Plan-driven and
agile Development, Extreme Programming, Agile prbjeanagement, Scaling agile methods.

3. RequirementsEngineering 06 hours
Functional and non-functional requirements, The tvg@rfe requirements document,
Requirements specification, Requirements enginggimcesses, Requirement elicitation and
analysis, Requirements validation, Requirementsagament

4. SystemModeling, Architectural Design & Design andimplementation 16 hours
Context models, Interaction models, Structural nmd8ehavioral models, Model-driven
engineering, Software architecture: the role oftvgafe architecture, architectural views,
component and connector view, Architectural stygesC&C view, Documenting architectural
design.Design: Design concepts, Function orientediglh, detailed design, verification,
matrix (Complexity matrix for function oriented dgs),

5. Component-based softwarengineering 04 hours
Components and component model, CBSE process, G@npoomposition

6. Distributed Software engineering 05 hours
Distributed system issues, Client-server computiAgzhitectural patterns for distributed
systems, Software as a service.

7. Planning a softwareProject 04 hours
Process planning, Effort estimation, Project schieduand staffing, Software configuration
management plan, Quality plan, Risk ManagemenjeBranonitoring plan.

8. SoftwareTesting 04hours
Testing fundamentals, Black-box testing, White-b&sting, Testing process

Text Books:
1. lan Sommerville : Software Engineering, 9th iedit Person Education Ltd, 2011.
(Chapters-: 1, 2, 3, 4, 5, 17, 18)
2. Pankaj Jalote: Software engineering, Wiley IndiatPivtd (2010)
(Chapters-:4, 6.1, 6.2, 6.5, 6.6)
ReferenceBooks:
1. Roger S Pressman: Software Engineering-A tlicaers approach, 6th edition,
McGraw-Hill, 2010.
2. Hans Van Vliet: Software Engineering Prinegphnd Practices, 3iadition, Wiley —
India, 2010
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Software Engineering architectural driven sofevdevelopments by R Schmidt
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Computer Graphics

Subject Code :13MCA34 I.LA. Marks: 50

Total Hours :52 Exam Hours: 3
Hours/Week :4 Exam Marks: 100
Graphics Output Primitives and Attributes 12 Hours

Introduction to open GL, Coordinate referentrames, Specifying two dimensional
world coordinate reference frame in Open GL, Opdn @int functions, Open GL line
functions, Line drawing algorithms, Circle generation algorithms, E&p generation
algorithms, Fill area primitives, Polygon fill eas, OpenGL polygon fill area functions,
General scan line polygon fill algorithm, Fill metts for areas with irregular boundaries,
Open GL fill area attribute functions

Two — Dimensional and Three - Dimensional Geometri€ransformations 12 Hours
Basic two dimensional geometric transformationgviatrix representations and
homogeneous coordinates, Inverse transformatiosyo dimensional composite
transformations, Other two dimensional transforomst, Three dimensional Translation,
Rotation, Scaling, Other three dimensional ngfarmations, Affine transformations,
Open GL geometric transformation functions

Two DimensionalViewing 10Hours
The two dimensional viewing, Clipping window, Norlmation and viewport
transformations, Clipping algorithms, Two dimensibpoint clipping, Two dimensional line
clipping algorithms, Polygon fill area clipping, &7 clipping, Text clipping

Three DimensionalViewing 10Hours
The three dimensional viewing conceptshreé dimensional viewing pipeline,
Three dimensional viewing coordinate parametergn3fiormation from world to viewing
coordinates, Projection transformations, Orth@onprojections, Oblique parallel
projections, Perspective projections, The viewpoainsformation and three dimensional
screen coordinates

Curves and ComputerAnimation 08 Hours
Bezier spline curves, Raster methods for computeimation, Design of animation
sequences, Traditional animation techniques, Genenaputer animation functions

Text book:

Donald Hearn, M.Pauline Baker, Computer GraphicshwOpen GL, Pearson (Indian
Edition), Third Edition. Chapters and topics [2R2]1-3.5, 3.9, 3.10, 3.14-3.16, 4.10, 4.13,
4.14, 5.1-5.5, 5.10-5.15, 5.17, 6.1-6.3, 6.5-6710;7.9, 8.10, 13.1-13.4]

ReferenceBooks:

1. Edward Angel, ‘Interactive Computer Graphics’A-top down approach using Open
GL, Pearson, Fifth Edition

2. Peter Shirley, Steve Marschner, ‘Computer Gapliengage Learning (Indian edition),

2009.
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UNIX System Programming

Subject Code : 13MCA351 I.LA. Marks  :50
Hours/Week 4 Exam Hours 03
Total Hours : 52 Exam Marks :100
Introduction 6Hours

UNIX and ANSI Standards: The ANSI C Standard, Th&SHISO C++ Standards,
Difference betweerANSI C and C++, The POSIX Standards, The POSIXRSFEtandard,
The X/Open Standards. UNIX and POSIX APIs: The POS&PIs, The UNIX and POSIX
Development Environment, APl Common Characteristics

UNIX Files gHours

File Types, The UNIX and POSIX File System, The MNIind POSIX File Attributes, Inodes
in UNIX System V, Application Program Intertacdo Files, UNIX Kernel Support for
Files, Relationship of C Stream Pointers and Bdescriptors, Directory Files, Hard and
Symbolic Links.

UNIX File APIs ™ours

General File APIs, File and Record Locking, Diregtéile APIs, Device File APIs, FIFO
File APIs, Symbolic Link File APIs, General File &k, regfile Class for Regular Files,
dirfile Class for Directory Files, FIFO File ClasBevice File Class, Symbolic Link File
Class, File Listing Program.

UNIX Processes 7 Hours

The Environment of a UNIX Process: Introdacti main function, Process
Termination, Command-Line Arguments, Environmest, Memory Layout of a C
Program, Shared Libraries, Memory Allocation, Eamment Variables, setjimp and longjmp
Functions, getrlimit, setrlimit Functions, UNIX Kzl Support for Processes.

Process Control 7 Hours

Introduction, Process Identifiers, fork, vfork, txiwait, waitpid, waited, wait3, wait4

Functions, Race Conditions, exec Functions, Chantlser IDs and Group IDs, Interpreter
Files, system Function, Process Accounting, Usentification, Process Times. Process
Relationships: Introduction, Terminal Logins, etiWork Logins, Process Groups,
Sessions, Controlling Terminal, tcgetpgrp, tcseipgnd tcgetsid Functions, Job Control,
Shell Execution of Programs, Orphaned Process Group

Signals and Daemon Processes 7 Hours
Signals: The UNIX Kernel Support for Signals, sign&ignal Mask, sigaction, The
SIGCHLD Signal and the waitpid Function, The sigapt and siglongjmp Functions, Kill,
Alarm, Interval Timers, POSIX.Ib Timers. Daemon ¢&&sses: Introduction, Daemon
Characteristics, Coding Rules, Error Logging, SAglinstance daemons; Daemon
conventions; Client-Server Model.

Interprocess Communication 6 Hours
Introduction; Pipes, popen, pclose Functions; Cogsees; FIFOs; XSI IPC; Message
Queues; Semaphores

Network IPC: Sockets 6 Hours

Introduction; Socket Descriptors; Addressing; Catioe establishment; Data transfer;
Socket options; Out-of-band data; Nonblocking asyhahronous 1/O.
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Text Books:
1. Terrence Chan: Unix System Programming Using ,CPtentice-Hall of India /
Pearson Education, 1999. (Chapters 1, 5, 6, 7, 8, 9
2. W.Richard Stevens, Stephen A. Rago: aidded Programming in the UNIX

Environment, Qd Edition, Pearson Education / Prentice-Hall of In@@05.
(Chapters 7, 8, 9, 13, 15, 16)
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Advanced Topics INDBMS

Sub Code :13MCA352 IA Marks : 50
Hrs/Week : 04 Exam Hours 03

Total Hours : 52 ExanMarks : 100

Over view of Storage and Indexing, Disks and Files 7Hours

Data on external storage; File organizations amgxmg; Index data structures; Comparison
of file organizations; Indexes and performantaing Memory hierarchy; RAID; Disk
space management; Buffer manager; Files of rec@alge formats and recdi@mats.

Transaction Management 6 Hours
Introduction to Transaction Processing; Transactiot System Concepts; Desirable Properties
of Transactions; Characterizing Schedules baseBeawmoverability; Characterizing Schedules
based on Serializability; Two-Phase Locking Techeg for Concurrency Control,
Concurrency Control based on Timestamp Ordering;ltivaursion Concurrency Control
Techniques; Validation Concurrency Control Teche®u Granularity of Data Items and
Multiple Granularity Locking; Recovery Concepts,d@eery Techniques based on Deferred
Update; Recovery Techniques based on Immediate tdpd&hadow Paging; The ARIES
Recovery Algorithms; Recovery in Multidatabase 8yst; Database Backup and Recovery
from Catastrophic Failures.

Tree Structured Indexing Mours
Intuition for tree indexes; Indexed sequential ascmethod; B+trees, Search, Insert, Delete,

Duplicates, B+tress in practice

Hash-Based Indexing Hburs
Static hashing, Extendible hashing, Linear hashiog)parisons

Overview of Query Evaluation, External Sorting HBurs
The system catalog, Introduction to operatovalwation; Algorithm for relational
operations; Introduction to query optimization;tekhative plans; A motivating

example; what a typical optimizer does. When dod3BMS sort data? A simple two-way
merge sort; External merge sort

Evaluating Relational Operators 4Hours
The Selection operation; General selection itmmd; The Projection operation; The
Join operation; The Set operations; Aggregate oipesg The impact of buffering.

A Typical Relational Query Optimizer Hoburs

Translating SQL queries in to Relational Alge Estimating the cost of a plan;
Relational algebra equivalences; Enumeration tdr@édtive plans; Nested sub-queries; other
approaches to query optimization.

Physical Database Design and Tuning Hours
Introduction; Guidelines for index selectionxgeples; Clustering and indexing; Indexes
that enable index-only plans, Tools to assist oeinselection; Overview of database tuning;
Choices in tuning the conceptual schema; Choicesining queries and views; Impact of
concurrency; DBMS benchmarking.

46



More Recent Applications Glours
Mobile databases; Multimedia databases; Geographifarmation Systems; Genome data
management.

Text Books:
rd

1. Raghu Ramakrishnan and Johannes Gehrke: Datab@magementSystems,3
Edition, McGraw-Hill,2003, (Chapters 8,9,10,11,1211to 13.3, 14,15,20)

2. Elmasri and Navathe:Fundamentals of Databameﬁys,éh Edition, Pearson
Education, 2007. (Chapter 30)

ReferenceBooks:
1. Conolly and Begg: Database Systerﬁl?sEIdition, Pearson Education,2002.

47



Basics of MIS and E-Commerce

Subject Code: 13MCA353 Al.Marks :50
Hours/Week: 4 Exam Hours: 3
Total Hours: 52 Exam Marks: 100
Information and Knowledge 4 Hours

Information concepts, classification of informationethods of data and information collection,
value of information, information: A quality produc&eneral model of a human as information
processor, Knowledge

Introduction of MIS 4 Hour
MIS: Concept, Definition, Role of the MIS, ImpadtMIS, MIS and the user, Management as a
control system, MIS support to the management, Mament effectiveness and MIS,
Organization as system. MIS: organization effectess

Decision Making and DSS 4 Hours
Decision making concepts; decision making procdssision-making by analytical modeling,
Behavioral concepts in decision making, organizeiodecision-making, Decision structure,
DSS components, Management reporting alternatives.

Electronic Business systems 5 Hours
Enterprise business system — Introduction, crosstional enterprise applications, real world
case, Functional business system, - Introductioarketing systems, sales force automation,
CIM, HRM, online accounting system, Customer relaship management, ERP, Supply chain
management (real world cases for the above)

Client Server Architecture and E-business Technolog 8 s
Client server architecture, implementation strasgintroduction to E-business, model of E-
business, internet and World Wide Web, Intranetéhet, Electronic, Impact of Web on
Strategic management, Web enabled business managéms in Web environment.

E-Commerce Introduction 9 Hours
Course overview; Introduction to e-commerce, E-caroe Business Models and Concepts, E-
Commerce Infrastructure: The Internet and World &Wieb, Web design, JavaScript Internet
Information Server (11S); Personal Web Server (PWS)

E-Commerce techniques and Issues 9 Hours
Introduction to Active Server Pages (ASP), Buildemg E-Commerce Web Site, E-Commerce
Payment Systems, E-Commerce Marketing TechniquesddiBg product catalogue, Search
product catalogue, Web Spider and search ageni¢aEtiSocial and Political Issues in E-
Commerce

Internet Communication 9 Hours
Transaction Systems, Shopping Carts, XML, E-Conemépplications: Business-to-Consumer
(B2C), Consumer-to-Consumer (C2C), Business-toiass ( B2B), Digital Government,
Marketplaces, and Communities, Security and EnmygpiWeb Security.

Text Books:
1. Waman S Jhawadekar: Management Information 8ysed Edition, Tata McGraw Hill
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2. James A O’Brien and George M Marakas: Manageriidnotmation System, 7th Edition,

Tata McGraw Hill, 2006,
3. Turban, Rainer, and Potter, Introduction to Er@erce, second edition, 2003
4. H. M. Deitel, P. J. Deitel and T. R. Nieto, Edhess and E-Commerce: How to Programe,

Prentice hall, 2001

Reference Books:
1. Henry Chan, Raymond Lee, Tharam Dillon, Elizab€hang: E-Commerce Fundamentals

and Applications, Wile India Edition
2. Ralph M Stair and George W Reynolds: Principéédnformation Systems, 7th Edition,

Thomson, 2010 .
3. Steven Alter: Information Systems - The Fouratatof E-Business, 4th Edition, Pearson

Education, 2001
4. Rahul De, Managing Information Systems in Bess) Government and Society, , Wiley

India.
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Operations Research

Subject Code: 13MCA354 I.LA. Marks 50
Hours/Week : 4 Exam Hours 3
Total Hours : 52 Exam Marks :100
Introduction and Overview of the OR Modeling Approach 3 Hours

The origin of OR, the nature of OR, the impact d®,Qlefining the problem and gathering
data, Formulatinga mathematical model, deriving solutions frahee model, testing the
model, preparing to apply the model, implementation

Introduction to Linear Programming 6 Hours
Formulation of linear programming problem (LPP)aewles, Graphical solution, the LP
Model, Special cases of Graphical method, rapsons of Linear Programming (LP),
additional example

Solving LPP - the Simplex Method 14 Hours
The essence of the simplex method, setting up dingplex method, algebra of the
simplex method, the simplex method in tabular fospecial cases in the simplex method, tie
breaking in the simplex method, adopting to oth@det forms (Two Phase method, Big-M
method), post optimality analysis.

Duality Theory and Sensitivity Analysis ®lours
The essence of duality theory, economic pregation of duality, primal dual
relationship, adapting to other primal forms, tbéerof duality in sensitive analysis, the dual
simplex method

Transportation and Assignment Problems 8 Hours
The transportation problem, a stream line simpleathod for the transportation problem,
the assignment problem, a special algorithm foragsggnment problem

PERT and CPM @Hours
Network representation, Critical path (CPM) compiotes and PERT networks.

Game Theory 6 Hours
The formulation of two persons, zero sum gamesyirsgl simple games- a prototype
example, games with mixed strategies, graphmaltion procedure, solving by linear
programming, extensions

Text Books:
1. Frederick S.Hillier & Gerald J.Lieberman: rbduction to Operations Research,

8thEdition, Tata McGraw Hill, 2006. (Chapters 1.1-1231-2.6, 3.2-3.4, 4.1-4.7, 6.1-6.7,
7.1, 8.1-8.4, 13.1-3.4, 14.1-14.6)

2. Hamdy A Taha: Operations Research - An Intctidn, 7h Edition, Pearson
Education 2007 Chapter 6.6(except 6.6.3 and 6.6.4)
ReferenceBooks:

1. Wayne L. Winston: Operations Research Apations and Algorithms,ta
Edition, Thomson Course Technology, 2003.
2. Theory and Problems of Operations RebkeaRichard Bronson and
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Govindasami Naadimuthu, Schaum’s Qutline, Tata McGraw Hin,dZEdition, 1997.
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Principles of User Interface Design

Subject Code: 13MCA355 I.LA. Marks : 50
Hours/Week: 4 Exam Hours : 3
Total Hours: 52 Exam Marks : 100
Introduction 8 Hours

Usability of Interactive Systems: Introduction, Us#y Goals and Measures, Usability
Motivation, Universal Usability, Goals for our pession. Guideline, principles, and theaories
Introduction, Guidelines, principles, Theories,

Development Processes 6 Hours
Managing Design Processes: Introduction, OrgamimatiDesign to support Usability,

The Four Pillars of Design, Development method@egi Ethnographic Observation,
Participatory Design, Scenario Development, Sdoiglact statement for Early Design Review,
Legal Issues.

Evaluating Interface Design 6 Hours
Introduction, Expert Reviews, Usability Testing andiboratories, Survey Instruments,
Acceptance tests, Evaluation during Active Use, t@tled Psychologically Oriented
Experiments

Interaction Styles 8 Hours
Direct Manipulation and Virtual Environments: Indiection, Examples of Direct Manipulation,
Discussion of direct manipulation, 3D InterfacesléFoperation, Virtual and Augmented
Reality

Menu Selection, Form Filing and Dialog Boxes: tuduction, Task-Related Menu
Organization, Single Menus, Combination of MultipMenus, Content Organization, Fast
Movement Through Menus, Data Entry With Menus, FoFitling, Dialog Boxes and
Alternatives, Audio Menus and Menus for Small Diegg

Command and Natural Languages 6 Hours
Introduction, Command-organization functionalityras¢gies and structure, Naming and
Abbreviations, Natural Language in computing.

Interaction Devices: Introduction, Keyboards and Keypads, Pointing Desj Speech and
Auditory interfaces, Displays-Small and Large

Design Issues 6 Hours
Quality of Service: Introduction, Models of Respefldme Impacts, Expectations and
Attitudes, User Productivity, Variability in Respgmtime, Frustrating Experiences

Balancing Function and Fashion: Introduction, Error Messages, Non-anthropomorphic
Design, Display design, web page design, Windowidde<olor

User Documentation and Online Help : 6 Hours
Introduction, Online versus paper documentatiorgdey from paper versus Displays, Shaping
the content of the Manuals, Accessing the DocuntientaOnline Tutorials and animated
demonstrations, Online Communities for User Asaista The Development Process.
Information Search and Visualization 6 Hours
Introduction, Search in Textual Documents and DagabQuerying, Multimedia document
searches, Advanced filtering and Search Interfaces,

Information Visualization : Introduction, Data tyoe by task taxonomy, Challender
information visualization.
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TextBooks

1. Ben Shneiderman, Plaisant, Cohen, Jacobs: Degighe User Interface, 5th Edition,
Pearson ,Education, 2010

Reference Books

1. Alan Dix, Janet Finalay, Gregory D AbiwdmRusBehlel: Human-Computer Interaction, Il
Edition, Pearson ,Education, 2008.

2. Eberts: User Interface Design, Prentice Ha419

3. Wilber O Galitz: The Essential Guide to Useretfdce Design- An Introduction to GUI
Design, Principles and Techniques, Wiley-Dreamtedia Pvt Ltd, 2011
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Probability, Statistics & Numerical Techniques

Subject Code: 13MCA356 I.LA. Marks 50
Hours/Week: 4 Exam Hours :3
Total Hours :52 Exam Marks : 100
Introduction Kours

Motivation, Probability Models, Sample Space, Esgenflgebra of Events, Probability
Axioms, Combinatorial Problems, Conditional Prolii Independence of Events, Bayes
Rules

Random Variables 18 Hours
Introduction, Random variables types ,functionsrafhdom variables, Probability mass
functions, The Probability distribution furmtis, cumulative distribution function, expected
values of X, moments ,moment generating functioiscrete Distributions, binomial
distribution, Poisson distribution, Geometric dlstition, continuous distribution ,normal
distribution, exponential distribution

Regression and Analysis of Variance 6 Hours
Introduction, Least-squares Curve Fitting, The€oefficients of Determination,
Confidence Intervals in Linear Regression, @remetection and Slop estimation,
Correlation Analysis, Simple Non-Linear Regression

Numerical methods for solving algebraic transcenddal equations 6 Hours
Introduction, bisection, Newton’Raphson

Matrices 12 Hours
Elementary row operation, Rank of a matrix, comsisy of system of linear equations
Solutions of system linear equations — Gauss eéitton, Gauss seidel iterative method

Numerical integration 6 hours
Trapezoidal rule, Simpsons 1/3 rd rule SimpsongiBf8le

Text Books
1. Kishore S Trivedi “Probability & Statistics witReliability, Queuing and Computer
Science Applications “, Wiley Publications, Sectiédition, 2012.
2. Arnold O Allen, “Probability, Statistics and €uing Theory with Computer Science
Applications “, Second Edition, ELSEVIER Publicaig) 2012.
3. Numerical methods for Science and Eegfimg Computation'8Edition — R.R. Jain,
M.K. Jain, S.R.K lyengar by New Age InternationabRcations
4. Numerical Methods Using MatlaB Bdition — Lindfield by Elsevier Publications

ReferenceBooks
1. Murray R.Spiegel, “Probability and StatisticfcGrawHill, Schaum’s Outline Series
2. A.Papoulis and S.Unnikrishnan Pillai, “ ProbapjlRandom Variables and Stochastic

Processes”, McGrawHiIItQ Edition.

3. Probabality and Statistics for Engineers ane8ists & Edition by Ronald E Walpole
Sharon L. Myers, Keyire Ye

4. Numerical Methods for Science and Engineeringn@atation - S.S. Sastry by PHI
Publications
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Java Programming Laboratory

Subject Code: 13MCA36 I.LA. Marks 50

Hours/Week: 3 Exam Hours :3

Total Hours: 42 Exam Marks : 50

1. a. Write a JAVA Program to demonstrate Construcverloading andMethod
Overloading.
b.Write a JAVA Program to implement Inner class amheimonstrate its Access
protection.

Write a program in Java for String handling ethperforms the following:

i) Checks the capacity of StringBuffer objects.

il) Reverses the contents of a string given on alenand converts the resultant string in
upper case.

iii) Reads a string from console and appends théoresultant string of ii.

a. Write a JAVA Program to demonstrate Inhag&a

b. Simple Program on Java for the implementationMuiitiple inheritance using
interfaces to calculate the area of a rectanglet@aagle.

Write a JAVA program which has

i. A Class called Account that creates account ®iiRs minimum balance, a deposit()
method to deposit amount, a withdraw() method tthavaw amount and also throws
LessBalanceException if an account holder triesvitbdraw money which makes the
balance become less than 500Rs.

ii. A Class called LessBalanceException which nesuthe statement that says withdraw
amount ( Rs) is not valid.

ii. A Class which creates 2 accounts, both accaleposit money and one account
tries to withdraw more money which generates LessBalanceException take
appropriate action for the same.

Write a JAVA program using Synchronized Threadhich demonstrates Producer
Consumer concept.

Write a JAVA program to implement a Queue usisgr defined Exception Handling
(also make use of throw, throws.).

Complete the following:

1. Create a package named shape.

2. Create some classes in the package represaaimg common shapes like Square,
Triangle, and Circle.

3. Import and compile these classes in other progra

Write a JAVA Program

a. Create an enumeration Day of Weekh veeven values SUNDAY through
SATURDAY. Add a method is Workday( ) to the Dayof#¥eclass that returns true if
the value on which it is called is MONDAY througRIPAY.

For example, the call DayOfWeek.SUND&WorkDay () returns false.

Write a JAVA program which has

i. A Interface class for Stack Operations

ii. A Class that implements the Stack Interface argtes a fixed length Stack.

ii. A Class that implements the Stack Interfacd areates a Dynamic length Stack.

iv. A Class that uses both the above Stacks thrdoggrface reference and does the
Stack operations that demonstrates the runtimarmgnd

10. Write a JAVA program to print a chessboardgratt

55



11. Write a JAVA Program which uses FilelnputStrddfiieOutPutStreartlasses.

12. Write JAVA programs which demonstrates utisited LinkedList Class.

13. Write a JAVA program which uses Datagram SotkeClient Server Communication.
14. Write a JAVA applet program, which handles laayd event.

Note: In the examination each student should do one question out of the above 14 questions
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Computer Graphics Laboratory

Subject Code: 13MCA37 I.LA. Marks:50
Hours/Week: 3 Exam Hours:3
Total Hours: 42 Exam Marks: 50
PART -A

1. Write a program to create a chess board U3y line algorithm

2. Write a program to implement Bresenham’s tin@wing algorithm with all values of

slopes

Write a program to implement Midpoint circlengration algorithm

Write a program to create a wireframe modejlobe using equation of ellipse

. Write a program to create and fill the two disienal object by using boundary fill

algorithm

6. Write a program to create (without using binlfunction) a cube by implementing
translation algorithm by translating along 1. Xsx.Y-axis and 3. X and Y plane

7. Write a program to create (without using builfunction) and rotate (1. given an angle
2. Around x and y axis) a triangle by implementiotation algorithm.

8. Write a program to create (without using binlfunction) a triangle by implementing
scaling algorithm by zooming/un-zooming along laxs, 2.Y-axis and 3. X and Y
plane

9. Write a program to create (without using builtfunction) a Cube by implementing
reflection algorithm 1. X-axis, 2.Y-axis

10. Write a program to create (without using bunlfunction) a square by implementing
shear algorithm along 1. X-axis, 2.Y-axis

11. Write a program to animate a flag using Be@ierve algorithm

12. Write a program to clip lines using Liang-Barsgorithm

o s

PART -B
1. Develop different chart options with the givaputs by applying DDA algorithm
2. Develop different line styles using Bresenhaatfporithm
3. Develop different circular patterns using mishpaircle generation algorithm
4. Animate cube and globe with given attributes
5. Develop a screen saver with curves with givéembates
6. Develop a screen saver with text with givenlaites
7. Develop a screen saver with 2D objects
8. Develop a screen saver with bouncing of 3D dbje
9. Develop creative natural scenery.
10. Animate a bicycle / car with given attributes

Note:

Students Should Complegdl Programs from Part-A andAny Two Programs from Part —
B Using Open GL. Consider all types attributes like color, thicksge styles, font,
background, speed etc while doing Part - B.

In the examination each student picks one quedtmm the lot of all 12 questions from
Part — A and demonstrate any program from Part-B

Online reference:
OpenGL Programming Guide, ‘Redbook’, Version (Ohline)
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Computer Networks Laboratory

Subject Code: 13MCA38 I. A. Marks : 50
Hours/Week : 3 Hrs. Exam Duration :3 Hrs
Total Hours : 42 Hrs. Examination Marks : 50

1. Write a TCL script to simulate the network descibed below

Consider a small network with five nodes n0, nl,m2 n4, forming a star topology. The node
n4 is at the center. Node nO is a TCP source, winatsmits packets to node n3 (a TCP sink)
through the node n4. Node nl is another trafficramuand sends UDP packets to node n2
through n4. The duration of the simulation timé&@seconds.

Write a Tcl script (in the text area below) to slata this scenario. Once you have written your
simulation script, click on the "Run" button to exée it. You can verify your code by clicking
on the "View Solution" button at the bottom of {hege.

2. Write a TCL script to simulate a file transfer with ns2

Consider a client and a server. The server is ngnai FTP application (over TCP). The client
sends a request to download a file of size 10 Minfthe server. Write a script to simulate this
scenario. Let node #0 be the server and node #heelient. TCP packet size is 1500 B.
Assume typical values for other parameters.

Note: This simulation require transfer of fexed size file. Therefore, time required for the
transfer would be constant for a given bandwidtladink. To verify this, determine the time

that would roughly be required for the transfereifitook at the bottom of the trace file and
verify whether there is any transmission beyonditne calculated.

To verify that the client has downloaded the ertiies plot the "Bytes Received " curve for

node

#1. The y-axis is in Kbits. Convert it to MB andrie whether it approximates the specified file

size. TCP headers would effectively increase thuntof received bytes at node # 1.

3.Setting up a local area network with ns2

In this exercise you will be simulating a CSMA/Clased LAN with ns2. Consider the LAN
with seven nodes to be an isolated one i.e. notexird to the Internet. Node # O in the LAN
act as a UDP traffic source, and node # 6 is tstirdgion node. Assume CBR traffic to be
flowing between the nodes. The simulation last2f®seconds.

In Ethernet a packet is broadcasted in the shaeztium, and only the destination node accepts
the packet. Other nodes simply drop it. What shieldhe number of hops a packet from node #
0 to node # 6 travel? Verify this from the "Hop @8uplot.

Additional Task:

Suppose the above LAN is to be connected to tleeriat. Add node # 7 into the network so that
it act as the gateway. Connect node # 0 and #tvavit Mb wired link. Move the UDP source to
node # 7. How the hop count should get affectaflisicase? Verify from the plot.
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4. Simulating link errors

Consider the following network diagram

QHQ 9

© ©

Here node # 2 act as a router. Any traffic to onfrthe LAN passes through it. Consider node #
1 running a FTP server, and node # 5 is downloadiffile of size 4 MB. However, the link
between node # 2 and # 3 is fault. It drops packdts a fixed probability of 0.2. Implement a
link error model to reflect this.

It may be noted here that the file download tim# laeé more than the we had in exercise # 2 of
experiment # 1. Try different values of the simwaattime to ensure that the file has been
entirely transferred. Is the plot of bytes receiaddthear curve or non-linear? Why?

Presence of link errors cause one or more packets tretransmitted. Verify this from the
"Packet Retransmissions" plot.

5. Measuring Network Performances

Bottleneck in the network

Consider a dumbbell topology with eight nodes asaghas in the following figure. Consider
nodes# 2 and 3 to be two routers connecting twieret networks. When the bandwidth of the

link 2-3 is much lower than the sum of bandwidtifishe other links in the network, it act as a
bottleneck.

© ©—0©
No—G

1 “o—0
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Assume node # 0 running a FTP application (over)T&id sending data to node # 6. Node # 1
is sending CBR data node # 7. Assume all the leksept 2-3 has a bandwidth of 1 Mb,
propagation delay of 10ms and queue type as DragAdliare duplex links).

Tasks:

* The link 2-3 has a propagation delay of 10 may\ies bandwidth from 0.5 Mb to 2.5 Mb in
steps of 0.25Mb.

» Compute the throughput for node # 3 in each case

* Plot the throughput vs. bandwidth data in thest©m Plot" section below

Based on the above plots, suggest what shouldebeettommended bandwidth of the link 2-3.
Now, plot the end-to-end delay between nodes O6Gaftdt the above chosen values of link 2-3
bandwidth. Revisit your previous answer (i.e. optimbandwidth of link 2-3) based on these
graphs.

Measuring Network Performances
6. Bandwidth sharing between TCP and UDP
Consider the dumbbell topology from our previousreise:

© ©—0©
No—G

1 “o—0

Node # 0 is a TCP source, and the correspondirgisiat node # 6. Node # 1 is a UDP source
(CBR traffic) with a null agent attached to node/#These two traffic flows through the
common link 2-3. The aim of this exercise is to rakee how TCP and UDP share the
bandwidth between themselves when the rate of C&8fRctis changed.

Set the TCP packet size to 1460 B. The UDP and g&ifRet sizes are 1500 B. All the links in
the network have same bandwidths (say, 4 Mb), detalyqueue types.
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Part 1:

* Set the initial rate of CBR traffic to 0.5 Mb. Rthe simulation, and plot the "Bytes

Received" by node #s 4 and 5 (sinks for TCP and trBffic)

* Now, increment the rate up to 4 Mb, the link barih, in steps of 0.5 Mb. Run the

simulation and plot the graphs again.

How does the graphs change after each run? Ircpktj what's the nature of the graphs when
the rate of CBR traffic is 50% of the bandwidth?

Part 2: Behaviour of UDP

* Reduce the bandwidth of the link 2-3 to say, 2 Rbpeat the above steps and observe the
graphs in this case.

From the graphs plotted observe how UDP occupisger portion of the bandwidth. How
does

the behaviour change for other variations of TCBwMno, Vegas)?

7. Write a TCL script to simulate the following scaario with ns2 simulator.

Consider six nodes, (as shown in the figure belowying within a flat topology of 700m x
700m.

o O

Q @

The initial positions of nodes are 0 (150,300) 30(0;500),2 (500,500),3 (300,100),4(500,100)
and 5(650,300) respectively.A TCP connection isated between node O (source) and node 5
(destination) through node 3 and node 4 i.e theersu0-3-4-5.

At time t = 3 seconds the FTP application runs atver

After time t=4.0 sec, node 3 (300,100) moves towandde 1 (300,500) with a speed of
5.0m/sec

and after some time the path break, then the datarhit with a new path via node 1 and node 2
i.e the new route 0-1-2-5.

The simulation lasts for 60 secs. In the above cas# both the route has equal cost.

Use DSR as the routing protocol and the IEEE 80RAT protocol.

NowAnalyze the trace file and determine when theeafssecond route commence, and

Plot the number of packets received by each nodetbe entire time duration of the simulation

8. Simulate a wired network and demonstrate DistareVector Routing algorithm .
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9. Simulate a network which will create congestionn the network.With the trace file
created identfy the points at which congestion oces by writing sed / awk scripts. Also
write a mechanism to correct/control the congestian

Note : Network Free and open source software simutars like NS2 / NS3 could be used. If
NS2 is used tcl scripting should be introduced . INS3 is used c++ with python has to be
introduced during first two or three weeks of the &bs. Only above 9 experiments should be
included for the laboratory exam.

Note: In the examination each student should do one question out of the above 9 questions
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SEMESTER IV
ANALYSIS AND DESIGN OF ALGORITHMS

Sub Code 1 13MCA41 IA Marks : 50
Hrs/Week :04 Exam Hours: 03
Total Hours: 52 Exam Marks: 100

Introduction Fudthmaes of the Analysis of Algorthm Efficiency, Brute Force 12Hours
Notion of Algorithm, Fundamentals of Algorithmic dblem Solving, Important Problem
Types, Fundamental dagtructures. Analysis Framework, Asymptotic Notasicand Basic
efficiency classes, Mathematical analysis of Rewgarsand Non-recursive algorithms,
Examples. Selection Sort and Bubble Sort, Sequesgiarch and String Matching.

Divide-and-Conquer 8 Hours
Mergesort, Quicksort, Binary Search, Binary treeaversals and related properties,
Multiplication of large integers, Stressen’s Matkbultiplication

Decrease-and-Conquer 5 Hours
Insertion Sort, Depth First and Breadth First Searfopological sorting, Algorithms for
Generating Combinatorial Objects

Space and Time Tradeoffs 6 Hours
Sorting by Counting, Input Enhancement in Stringdiang, Hashing.

Dynamic Programming 5 Hours
Computing a binomial coefficient, Warshall's andoyd’s Algorithms, The Knapsack
Problem and Memory Functions

Greedy Technique 4 Hours
Prim’s Algorithm, Kruskal’s Algorithm, Dijkstra’s Byorithm, Knapsack

Limitations of Algorithm Power 12Hours
Lower-Bound Arguments, Decision Trees, P, NP andddimplete Problems

Text Books:

1. Anany Levitin: Introduction to the Design andalysis of Algorithms, Pearson

Education, 2nd Edition.(Chapters 1.1-1.4, 2.1-3.3, 3.2, 3.4, 4.1-4.5, 5.1-5.4, 6.1, 6.3, 6.4,
6.6, 7.1-7.3, 8.1, 8.2, 8.4, 9.1-9.4, 10.1-10.314111.3)

ReferenceBooks:

1. Coremen T.H., Leiserson C.E., and Rivest Rritroduction to Algorithms, PHI 1998.

2. Horowitz E., Sahani S., Rajasekharan S.: Com@lgorithms, Galgotia Publication 2001.
3. Michael T Goodrich and Roberto Tamassia : Algoni Design, Wiley India

4. RCT Lee, S S Tseng, RC Chang, Y T Tsai pthiction to Design and Analysis of
Algorithms: A Strategic Approach, Tata McGraw Hill

63



Advanced JAVA Programming

Subject Code: 13MCA42 I.LA. Marks : 50
Hours/Week :4 Exam Hours: 3
Total Hours :52 Exam Marks: 100
Servlets: 8 Hours

Servlet Structure, Servlet packaging, HTMLbuildingilities, Lifecycle, Single Thread
model interface, Handling Client Request: Form ®allandling Client Request:
HTTP Request Header$senerating server Response: HTTP Status codes, r&iemge
server Response: HTTP Response Headers, HandlimigeSo Session Tracking.

JSP: Haurs
Overview of JSP Technology, Need of JSP, eien of JSP, Advantages of JSP,
Basic syntax, Invoking java code with JSP scriptielgments, creating Template Text,
Invoking java code from JSP, Limiting java code ISP, using jsp expressions,
comparing servlets and jsp, writing scriptletst Ewample Using Scriptlets to make parts
of jsp conditional, using declarations, decliaratexample. Controlling the Structure of
generated servilets: the JSP page directive, imattribute, session attribute, isElignore
attribute, buffer and auto flush attributes, infdtribute ,errorPage and is errorPage
attributes, is Thread safe Attribute, extends laite, language attribute, Including files and
applets in jsp Pages, using java beans componeditSR documents

Java Beans & Annotations: 6 Hours
Creating Packages, Interfaces, JAR files and Aniooisa The core java APl package, New
java. Lang Sub package, Built-in Annotations. Wogkiwith Java Beans. Introspection,
Customizers, creating java bean, manifest file,rB&a file, new bean, adding controls, Bean
properties, Simple properties, Design Pattern eyeoteating bound properties, Bean
Methods, Bean an Icon, Bean info class, Persistdaca Beans API.

JDBC: 8 Hours
Talking to Database, Immediate Solutions, EssendiBBC program, using prepared
Statement Object, Interactive SQL tool. JDBC in idat Result sets, Batch updates,
Mapping, Basic JDBC data types, Advanced JDBC tigies,

immediate solutions.

Introduction to EJB: 9 Hours
The Problem domain, Breakup responsibilities, Cod@® not hard, the Enterprise java bean
specification. Components Types. Server Side Compiiypes, Session Beans, Message
Driven Beans, Entity Beans, The Java PersistencdeMd&ontainer services. Dependency
Injection, Concurrency, Instance pooling n caghi Transactions, security, Timers,
Naming and object stores, Interoperability, Lifgic@ Callbacks, Interceptors, platform
integration. Developing your first EJB. preparatiorDefinitions, naming conventions,
convention for the Examples, coding the EJB, thetract, the bean Implementation class,
out of Container Testing, Integration Testing.
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Server Side Component Models: 9 Hours
The Stateless Session Bean, the Stateful Sessi@m, Bbe Singleton Session Bean,
Message- Driven Beans. EJB and PERSISTENCE. Persistence Entitgnager
Mapping Persistence objects, Entity Relationships.

Text Books:

1. Marty Hall, Larry Brown. Core Servlets and JaSarver Pages. Volume 1. Core
Technologies. Second Edition. (Chapter 364758,9,10,11,12,13,14).

2. Java 6 Programming Black Book, Dreamtech Pres®012 (Chapter
17,18,19,20,21,22,27,28,29,30).

3. Andrew LeeRubinger, Bill Burke. Developing Emtese Java Components. Enterprise
JavaBeans 3.1.0O'reilly. (Chapter 1,2,3,4,589%10,11).

ReferenceBooks:
1. Michael Sikora, EJB 3 Developer Guide, A praadtiguide for developers and architects to
the Enterprise Java Beans Standard, Shroff Pubdish®istributors PVT LTD. July 2008.

2. Herbert Schildt, Java The Complete ReferencghtEtdition. Comprehensive coverage of
the Java Language. Tata McGraw-Hill Edition — 2011.

65



Advanced WebProgramming

Subject Code : 13MCA43 I.LA. Marks :50
Hours/Week : 4 ExamHours 3
Total Hours : 52 Exam Marks :100
1. Programming in Perl 7 Hours

Origins and uses of Perl, Scalars and their opmrsiti Assignment statements and simple
input and output, Control statements, Fundamentals of arrayashes, References,
Functions, Pattern matching, File input and outgxgmples.

2. CGlI Scripting 6 Hours
What is CGI? Developing CGI Applications, Procegsi@Gl, Introduction to CGl.pm,
CGlL.pm methods, Creating HTML Pages Dynamicallysing CGl.pm — An
Example, Adding Robustness, Carp, Cookies

3. Building Web Applications with Perl 5Hours
Uploading files, Tracking users with Hidden Datajrid) Relational Databases, using libwww,

4. Introduction to PHP 8 Hours
Origins and uses of PHP, Overview of PHPgen&al syntactic characteristics,
Primitives, operations and expressions, Outputnt®bd statements, Arrays, Functions,
Pattern matching, Form handling, Files

5. Building Web applications with PHP eéHours
Tracking users, cookies, sessions, Using Databblseslling XML.

6. Introduction to Ruby 8 Hours
Origins and uses of Ruby, Scalar types and theerains, Simple input and output,
Control statements, Arrays, Hashes, Methods, (3asSede blocks and iterators, Pattern
matching.

7. Introduction to Rails 4 Hours
Overview of Rails, Document requests, Processingng$p Rails applications with
Databases, Layouts.

8. Introduction web 2.0, 4 Hours
What is Web 2.0?, Folksonomies and Web 2.0, Soéwss a Service (SaaS), Data and
Web 2.0, Convergence, Iterative development, RiderUexperience, Multiple Delivery
Channels, Social Networking.

9. Web Services 4 Hours
Web Services: SOAP, RPC Style SOAP, Documente s§OAP, WSDL, REST
services, JSON format, What is JSON?, Array liggr®bject literals, Mixing literals,
JSON 0053yntax, JSON Encoding and Decoding, JS@duseXML.

66



Text Books:

1. Chris Bates: Web Programming Building InterAgiplications, éd Edn, Wiley India,
2006 (Chaptet0,11,13)

2. Robert W. Sebesta: Programming the World Witfeb, 4n Edition, Pearson
Education, 2008. (Chapters 8,11,13, 14, 15)
3. Francis Shanahan: Mashups, Wiley India 200&(@&s 1, 6)

ReferenceBooks:
1. M. Deitel, P.J. Deitel, A. B. Goldberg: Intetn& World Wide Web How to H program,

3"9Edition, Pearson Education / PHI, 2004.
2. Xue Bai et al: The Web Warrior Guide to Webdgtamming, Thomson, 2003.
3. Joel Murach’s PHP and MySQL. Mauch’s Publicatidrirst Edition.
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Advanced Computer Networks

Subject Code: 13MCA441 Internal Maks : 50
Hours / Week: 4 Exam Hours: 3
Total Hours: 52 External Marks: 10
1 Introduction 2 Hours

History of TCP/IP, TCP Applications and ServicesgrfBrmance Study of TCP/IP, Meaning of
TCP Performance?

2 TCP/IP Fundamentals 4 Hours
TCP, TCP Services , Header Format, EncapsulationiPinAcknowledgment Mechanism,
Retransmission Mechanism, Connection Establishraadt Termination, Control and Sliding
Window, Congestion Control ,UDP ,UDP Services, HgaBiormat ,Encapsulation in IP,IP
Services, Fragmentation and Reassembly , Headeradtand IP Version 6

3 Performance Measurement of TCP/IP Networks 3 Hours
Reasons for Network Measurement, Measurement Tas&ssification of Measurement Tools,
Popular Measurement Tools and Their Applicationspdiimp, Tcpstat, Ttcp & Netperf.
Distributed Benchmark System

4 TCP/IP Network Simulation 4 Hours
The Role of Simulation, Steps of a Systematic Satoh Study ,Types of Simulations,
Continuous versus Discrete Event, Terminating \&rSteady State, Synthetic versus Trace-
Driven Simulation, Simulation Validation and Veddition, Confidence Level of Simulation
Results, Confidence Level Formula, Terminating Sation, Steady-State Simulation, Common
Simulation Mistakes, Simulation with Self-Similarraffic. Network Simulators: Model
Construction and Parameter Setting Data Collect®mulation Execution, Presentation of
Results and Examples of TCP/IP Simulation

5 TCP Modeling 5 Hours

Motivation for Mathematical Modeling of TCP, Esseaid of TCP Modeling, Window Dynamics

Packet-Loss Process, Gallery of TCP Models, Pariddiodel, Detailed Packet Loss Model,
Stochastic Model with General Loss Process, Corfaydtem Model and Network System
Model

6. TCP/IP Performance over Wireless Networks 3 Hours
Wireless Networks: Generic Characteristics, Wireldocal Area Networks and Cellular
Communications Networks. TCP Performance Issues &Weeless Links, Inappropriate
Reduction of Congestion Window ,Throughput LossW#LANs and Throughput Loss in
Cellular Communication Systems .Improving TCP Panfance over Wireless Links : Splitting
TCP Connections ,Snooping TCP at Base Stationsfyivmf the Causes of Packet Loss , Adding
Selective Acknowledgments to TCP and ComparisonEnhancement Schemes .Wireless
System Evolution and TCP/IP :Trends in Cellular @wmication Systems, Trends in Wireless
LAN Systems , TCP/IP over Heterogeneous Wirelessehys

7. TCP/IP Performance over Mobile Networks 3 Hours
Cellular and Ad Hoc Networks :TCP Performance ifila Networks, Mobile IP, Impact of
Mobility on TCP Performance, Approaches to Imprd&P Performance ,TCP Performance in
Ad Hoc Networks, Dynamic Source Routing ,Impact Mbbility on TCP Performance,
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Approaches to Improve TCP Performance

8. TCP/IP Performance over Optical Networks 3 Hours
Evolution of Optical Networks, IP over DWDM ,Multiptocol Label Switching ,Multiprotocol
Lambda Switching ,Optical Burst Switching ,Opti€dcket Switching :Optical Packet Format,
Congestion Resolution in Optical Packet SwitcheBerformance of TCP/IP over Optical
Networks, Optical Packet Network End-to-End Perfange, Mapping of TCP in Optical
Packets, Optical Packet Design in the TCP/IP Emvirent

9. TCP/IP Performance over Satellite Networks 8 Hours

A Brief History of Data Satellites, Motivations falsing Satellites,, ,Types of Satellites ,Satellite
Internet Architectures ,Satellite CharacteristicBeéting TCP :Long Feedback Loop, Link
Impairment ,Bandwidth-Delay Product, Bandwidth Aswetry ,Variable Delays ,LEO
Handoff Spectral Congestion ,Security. TCP Enhamcgsfor Satellite Networks :Path MTU
Discovery ,TCP for Transactions, Window Scaling rgea Initial Window, Byte Counting,
Delayed ACKs after Slow Start ,Explicit Congestiatification , Multiple Connections, Pacing
TCP Segments , TCP/IP Header Compression, Secusgyes Conclusions for TCP
Enhancements. Advanced Enhancements and New \grsiofCP: Quick-Start TCP, High
Speed TCP ,TCP Peach, Explicit Transport Error fidation TCP Westwood and XCP .New
Transport Protocols for Satellite Links: Satellifeansport Protocol, Space Communications
Protocol Specifications-Transport Protocol

10 TCP/IP Performance over Asymmetric Networks 3 Hours
Types of Network Asymmetry: Bandwidth Asymmetry, dite Access Asymmetry, Loss Rate.
Asymmetry Impact of Asymmetry on TCP Performance: an@®vidth  Asymmetry, Media-
Access Asymmetry. Improving TCP Performance overymmetric Networks: Uplink
Bandwidth Management Handling Infrequent ACK . Bxpental Evaluation of Performance
Improvement Techniques Experiments with BandwiddyrAmetry, Experiments with Media-
Access Asymmetry.

11. New TCP Standards and Flavors Fours
Duplicate Acknowledgments and Fast Retransmit, Rasbvery and TCP Reno, TCP
NewReno, TCP with Selective Acknowledgments, Fodvscknowledgments, TCP Vegas
,Overview of Other Features and Options and Pedona Comparison of TCP Flavors

12 Active Queue Management in TCP/IP Networks 6 Hours
Passive Queue Management: Tail-Drop, Drop-From4-rBash-Out, Problems with Passive
Queue Management, Active Queue Management: Randarty Betection, Classifying the
RED Variants:

RED Variants with Aggregate Control, RED VariantghwPer-Flow Accounting, Performance
Evaluation and Comparison of AQM Schemes: Throughpd Fairness, Delay and Jitter, Time
Response, Traffic Oscillation, Performance of AQth&mes, AQM &Differentiated Service

13 TCP Implementation 5 Hours
TCP Implementation Overview, Buffering and Data Mment, Accessing User Memory, TCP
Data Exchange, Retransmissions, = Congestion, Higffofdeance TCP: High-Bandwidth-
Delay Products Round-Trip Estimation, Path MTU Digry ,Reducing End-System Overhead
:Overhead, CPU Utilization, and Bandwidth , The dRolof Application Processing,
Sources of Overhead for TCP/IP, Per-Packet Overflatetrupts, Checksums and Connection
Management. Copy Avoidance: Page Remapping, Skadirer I/O, Remote Direct Memory
Access and TCP Offload.
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Text Book :

High Performance TCP/IP: Networking Concepts, Issaad Solutions, Mahbub Hassan and
Raj Jain, IST Edition, 2009 PHI Learning

Chapters 1,2,3,4,5,6,7,8,9,10,11,12,13 ( excluttinge topics which are not in the syllabus )

Reference Books:

TCP/IP lllustrated (Molume I, Volume Il and Volunii®), W. Richard Stevensiddison-Wesley
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Data Warehousing and DataMining

Subject Code : 13MCA442 I.LA. Marks : 50
Hours/Week : 04 ExamHours:03
Total Hours : 52 Exam Marks :100
Data Warehousing and OLAP 8 Hours

Data Warehouse basic concepts, Data Warehouse iMgdBlata Cube an@LAP

Data Mining 6 Hours
Introduction, What is Data Mining, MotivatingChallenges, Data Mining Tasks,
Which technologies are used, which kinds of appbees are targeted by Data Mining

Data Mining 6 Hours
Types of Data, Data Mining Applications, DaRaeprocessing

Association Analysis: Basic Concepts and Algorithms 8 Hours
Frequent Item set Generation, Rule Generation, @otnRepresentation of Frequent Item
sets, Alternative methods for generating Frequdt@m sets, FP Growth Algorithm,
Evaluation of Association Patterns

Classification 12 Hours
Basics, General approach to solve classificatiomproblem, Decision
Trees, Rule Based Classifiers, Nearest Neighborss@iers. Bayesian Classifiers,
Estimating Predictive accuracy of classification ethods, Improving accuracy of
clarification methods, Evaluation criteria fdassification methods, Multiclass Problem.

Clustering Techniques 8 Hours
Overview, Features of cluster analysis, Types ofalDend Computing Distance, Types of
Cluster Analysis Methods, Partitional Methods, Mkdrehical Methods, Density Based
Methods, Quality and Validity of Cluster Analysis

Outlier Analysis 4 Hours
Outlier detection methods, Statistical ApproacheS|ustering based applications,
Classification based approached

Text Books:

1. Pang-Ning Tan, Michael Steinbach, Vipin Kumatroduction to Data Mining, Addison-
Wesley, 2005.

2. G. K. Gupta: Introduction to Data Mining tviCase Studies,r% Edition, PHI, New
Delhi, 2009.

ReferenceBooks:

1. Arun K Pujari: Data Mining Techniques Unisity Press, Qd Edition, 20009.

2. Jiawei Han and Micheline Kamber: Data MininGencepts and TechniqueQdZEdition,
Morgan Kaufmann Publisher, 2006.
3. Alex Berson and Stephen J. Smith: Data Whanesing, Data Mining, and
OLAP Computing Mc GrawHill Publisher, 1997.
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Mobile Computing and WirelessCommunications

Subject Code: 13MCA443 IA Marks 50
Hours/Week: 04 Exam Hours 03
Total Hours: 52 Exam Marks :100
Mobile Computing Architecture: 6 Hours

Types of Networks, Architecture for  Mobile Computing, 3-tier  Architecture,
Design Considerations for Mobile Computing,

Wireless Networks — 1: GSM and SMS 7 Hours
Global Systems for Mobile Communication ( GSM aribi$ Service Messages ( SMS):
GSM Architecture, Entities, Call routing in GSMLMN Interface, GSM Addresses and
Identities, Network Aspects in GSM, Mobility Managent, GSM Frequency allocation.
Introduction to SMS, SMS Architecture, SM MTSM MO, SMS as Information
bearer, applications

Wireless Networks — 2: GPRS 6 Hours
GPRS and Packet Data Network, GPRS Network Architec GPRS Network Operations,
Data Services in GPRS, Applications for GPRS, Bgland Charging in GPRS

Wireless Networks — 3: CDMA, 3G and WiMAX 7Hours
Spread Spectrum technology, 1S-95, CDMA versus G®Meless Data, Third
Generation Networks, Applications on 3G, Introdotto WiMAX.

Mobile Client 6 Hours
Moving beyond desktop, Mobile handset overview, NMolphones and their features,
PDA, Design Constraints in applications for ndiaeld devices. Mobile IP: Introduction,
discovery, Registration, Tunneling, Cellular IP, ble IP with IPv6

Mobile OS and Computing Environment 7 Hours
Smart Client Architecture, The Client: Usenterface, Data Storage, Performance,
Data Synchronization, Messaging. The Server: [Eyachronization, Enterprise
Data Source, Messaging. Mobile Operating SystelnCE, Palm OS, Simian OS,
Linux, Proprietary OS Client Development: Thevelopment process, Need analysis
phase, Design phase, Implementation and Testingepl2eployment phase, Development
Tools, Device Emulators.

Building, Mobile Internet Applications 6 Hours
Thin client: Architecture, the client, Middlevear messaging Servers, Processing a
Wireless request, Wireless Applications  ProtocWWAP) Overview, Wireless
Languages: Markup Languages, HDML, WML, HTML, cHEMXHTML, VoiceXML.

J2ME 7 Hours
Introduction, CDC, CLDC, MIDP; Programming for CI) MIDIlet model, Provisioning,
MiDlet life-cycle, Creating new application, MiDleevent handling, GUI in MIDP, Low
level GUI Components, Multimedia APIs; Commuation in MIDP, Security
Considerations in MIDP.
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Text Books:
1. Dr. Ashok Talukder, Ms Roopa Yavagal, Mr.slaAhmed: Mobile
Computing Technology, Applications and Service CreationE2ition, Tata
McGraw Hill, 2010.
2. Martyn Mallik: Mobile and Wireless Design Essals, Wiley, 2003.

ReferenceBooks:
1. Raj kamal: Mobile Computing, Oxford UniversRyess, 2007.
2. Iti Saha Misra: Wireless Communications andweks, 3G and Beyond, Tata
McGraw Hill, 2009.
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Software Testing andPractices

Sub. Code : 13MCA444 IA Marks: 50
Hrs/Week : 4 Exam Hours: 03
Total Hours: 52 Exam Marks : 100
Basics of Software Testing 7 hours

Humans, Errors and Testing, Software QualitiRequirements, Behavior and
Correctness, Correctnesgs Reliability; Testing and Debugging; Testetkics; Software
and Hardware Testing; Testing and Verificati®efect Management; Execution History;
Test Generation Strategies; Static Testing; Teste@ation from Predicates.

Basic Principles, Test case selection and Adeqyac 6hours
Sensitivity, Redundancy, Restriction, Partitionsiility and Feedback, Test Specification and
cases, Adequacy Criteria, Comparing Criteria

A perspective on Testing, Examples 7 Hours
Basic definitions, Test cases, Insights from a Vdmgram, Identifying test cases, Error and
fault taxonomies, Level of testing, Examples: Gaheed pseudocode, The triangle problem,
the NextDate function, The commission problem, B&TM (Simple Automation Teller
Machine) problem, The currency converter, Satumdafield wiper.

Boundary value testing, Equivalence class testin@ecision table based testing 7 Hours
Boundary value analysis, Robustness testing, ¥ase testing, special value testing,
Examples, Random testing, Equivalence classesyalguaice test cases for triangle problem,
NextDate function and commission problem, Guideilaed observations, Decision tables,
Test cases for triangle problem.

Path Testing, Data flow testing 7 Hos
DD Paths, Test coverage metrics, Basis patmtgsguidelines and observations, Definition
Use testing, Slice based testing, Guidelines asémations.

Levels of Testing, Integration Testing 6 Hours
Traditional view of testing levels, Alternativefel cycle models, the SATM systems,
separating integration and system testing, Guidsland observations.

Fault Based Testing 6 Hours
Assumptions in fault-based testing, MutatioAnalysis, Fault-based Adequacy
Criteria; Variations on mutation Analysis; Froffest case specification to Test Cases,
Scaffolding, Generic vs specific Scaffolding, Té€xtacles, Self checks as oracles, Capture
and Replay.

Planning and Monitoring the Process, Documenting Aalysis and Test ldours
Quality and Process, Test and Analysis strategreb @ans, Risk Planning, Monitoring
the Process, Improving the process, The tyuakam, Organizing documents, Test
strategy document, Analysis and test plan,t Taessign specifications documents, Test
and analysis reports.
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Text Books
1. Adithya P.Mathur “ Foundations of Software Testirng-undamental Algorithmand

Techniques”, Pearson Education India, 2011
2. MauroPezze, Michael Young, Software testing andlysist Process, Principles and

Techniques, Wiley India, 2012
3. Paul C Jourgensen, “Software Testing A Craftmanspréach”, Aueredach

publications, 3 edition, 2011.

ReferenceBooks
1. Kshirasagara Naik, Priyadarshi Tripathy: Sofevdresting and Quality Assurance,

Wiley India 2012
M.G.Limaye: Software Testing-Principels, Teicjues and Tools — McGrawHill, 2009

Brain Marick: The Craft of Software TestinggaPson Education India, 2008

Ron Patton: Software 3teng, ?d Edition, Pearson Education, India, 2013
Rahul Shende, , “Software Automation testingjgdor Beginners”. Shroff publishers

and distributors, 2012

ak wn
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Theory of Computation (Finite Automata and Formal Languages)

Subject Code: 13MCA445 IA Marks :50

Hours/Week: 04 Exam Hours :03

Total Hours : 52 Exam Marks: 100
Introduction and Finite Automata: 10Hours

What is (not) a computer, The idea of computingm@oting Machines and Languages,
What is the Sciencef Computing, Programming. Data Structures, Aldgons and Science,

Birth of Science computing, Computability, Unaieability, Intractability and Intelligence,

Why Study Science computing and Key Ideas, ofatta- The idea of computing
Machine, Automata Definition, Constructing Simpditomata, Handling End Condition,

Handling Reject States, A Step-by-Step model @mstructing Automata, States as Memory,
Why Finite number of states, Constructing more demp\utomata, Mantras for constructing
Automata, Limitations of Finite Automata, Automatdéh Combinatorial States

NFA and Regular Expression 7Hours
The idea of Non-Determinism, Constructing Non-Deti@istic Automata, Eliminating
Non-

Deterministic: converting NFA to DFA, Jumping Statevithout Input, A method for
minimizing Automata, Finite State TransducersheTidea of formal languages, Languages
of Automata, Regular Expression, Constructinggi®a Expressions, Converting Regular
Expressions to Automata, Equivalence of Regulapréssions, Method for Constructing
Regular Expressions, Regular Expressions in Peactic

Regular Grammars and Languages 7 Hours
The idea of Grammar, The ideas of parsing and Rgdm, Grammars for Regular
Languages, Constructing Regular Grammars, congeréintomata to regular grammars,
converting regular grammars to automata, constrgategular grammars: mantras, Closure
properties, Answering questions about regularglages, Why are some languages not
regular, The Pigeonhole Principle and Pumping m@m Using Pumping Lemma an
Adversarial Game.

Context Free Grammars 7 Hours
The idea and nature of context free grammar, Coctstig Context free grammars (LGs and
Non LGs), Introduction to Parsing, Ambiguity andintinating ambiguity, The idea of
Chomsky normal form, Converting to Chomsky nornwahf, The ideas of Griebach Normal
form, Simple Linear and other grammars.

Pushdown Automata and Nature of Context Free Languges 7Hours
Machines for Context Free Languages, Adding Memoi¢hy Stack Behavior,
Constructing PDAs, Constructing CFGs to PDAs, Caivg PDAs to CFGs, Non-
determinism in PDAs, The CFL-CFG-PDA Triad, ClasuProperties, Union of CFLs,
Answering Questions about CFLs, Why are some lagggiaot context-free, The pumping
lemma for context free languages.

Turing Machines 8 Hours
The ideas of Universal Computing Machine, Consingctsimple Turing machines,
Constructing more complex Turing machines, Mt for Constructing Turing
Machines, The ideas of computation, computablections, The Church-Turing Thesis,
Variations of Turing Machines, The Universal Turikgchine
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The Chmosky Hierarchy @Hours
Languages, Grammars and Machines, Recursively Eralnee Languages, Counting
Alphabets, Languageand Computing Machines, The idea of Enumeratiohe Tdea of
Diagnoalization, The ideas of Acceptance and Mesibp, Recursive Languages, Context

Sensitive Languages and Grammars, The ideas obxdprDther Grammars and Automata,
Linear and Deterministic Context-Free Langauges.

Text Books:

1. Kavi Mahesh: Theory of Computation: A problem sotyiapproach, Wiley India,
2012

ReferenceBooks:
1. A, M. Padma Reddy, Finite Automata and Formahdiemges: A simple
Approach, Pearson Education India, 2010

2. Introduction to Automata Theory, Languages @omputation, Addison Wesley
Publishing company, 2010

3. Aho & Ulman:Theory of computation, Psar Education.
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Digital Image processing

Subject Code : 13MCA446 IA Marks : 50
Hrs/Week 104 Exam Hours: 03
Total Hrs. 152 Exam Marks: 100
UNIT 1: Introduction 10 Hous

What Is Digital Image Processing? The Origins dajital Image Processing. Examples of Fields
that Use Digital Image Processing. FundamentalsStepigital Image Processing. Components
of an Image Processing System. Image Sampling armhtization. Some Basic Relationships
Between Pixels. Linear and Nonlinear Operations.

UNIT 2: Image Enhancement in the Spatial Domain 8 hours
Some Basic Gray Level Transformations. Histogranoc®ssing. Enhancement Using
Arithmetic/Logic Operations. Basics of Spatial &lhg. Smoothing Spatial Filters. Sharpening
Spatial Filters. Combining Spatial Enhancement Meéh

UNIT 2: Image Enhancement in the Frequency Domai 8 hours
Introduction to the Fourier Transform and the Fesgry Domain. Smoothing Frequency-
Domain Filters. Sharpening Frequency Domain Filtelkeamo-morphic Filtering.

UNIT 4: Morphological Image Processing and Imag&egmentation 10 Hours
Dilation and erosion, opening and closing, Hit-oisttransformations, basic morphological
algorithms, Detection of discontinues, edge linkemgd boundary detection, thresh holding,
region —based segmentation.

UNIT 5: Representation and Descriptors 8 Hours
Representation. Boundary Descriptors. Regional iscs. Use of Principal Components for
Description. Relational Descriptors.

UNIT 6: Use of Image Processing in Pattern Recogion 8 Hours
Introduction to the tools of Matlab and Open CV.s€astudy on Object Identification,
Biometrics and Content Based Image retrieval.

Text Books:
1. Rafael C Gonzalez and Richard E Woods, Digital lnBgocessing, Pearson Education,
2002.
2. Anil K Jain, Fundamental of Digital Image ProcegsiRrentice Hall of India, 2004.

Reference Books:
1. William K Pratt, Digital Image Processing PIKS Stiéic Inside, 4" Edition, Wiley
2. Vipul Singh, Digital Image Processing With MatlabL&bView, Reed Elsevier India Pvt
Ltd, 2013,
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Cryptography & Network Security

Subject Code: 13MCA451 [.LA. Mark : 50
Hours/Week: 04 ExanmHours: 03
Total Hours: 52 Exam Marks : 100
Introduction 3 Hours

OSI Security Architecture, Security Attacks, SetsuBervices, Security Mechanism, Model for
Network Security.

Classical Encryption Technique 5aurs
Symmetric Cipher Model, Substitution TechniquesnBposition Techniques.

Block Ciphers, Data Encryption Standard and Advancd Encryption Standard 8 Hours
Block Cipher Principles, The Data Encryption S$kaml, Block Cipher Design Principles and
Modes of operation, Evaluation Criteria for AES, 3\Eipher-Encryption and Decryption, Data
Structure, Encryption Round.

Public Key Cryptography and Key Management 6 Hours
Principles of Public Key Cryptosystem, RSA algamthKey management, Diffie Hellman Key
exchange

Message Authentication and Hash Function 6 Hours
Authentication Requirement, Authentication FuncsiodMessage Authentication Code, Hash
Functions, Digital Signatures, Digital Signatutar®lard

Authentication Applications 5 Hours
Kerberos, X.509 Authentication Service

Electronic Mail Security 5 Hours
Pretty Good Privacy (PGP), SIMIME

IP Security 5 Hours
IP Security Overview; IP Security Architecture; Aahtication Header; Encapsulating Security
Payload; Combining Security Associations; Key Maragnt.

Web Security 5 Hours
Web security Considerations; Secure Socket |a§8L) and Transport layer Security (TLS);
Secure Electronic Transaction (SET)

System Security 4 Hours

Intruders, Intrusion Detection, Firewall Designreiples- Characteristics, Types of Firewall
and Firewall Configuration.
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Text Books:

William Stallings, “Cryptography and Network Sedyr#+ Principles and Practices’I[1 £dition,
Pearson Education, 2009. (Chapters: 1, 2.1-2.83.2,8.5,5.1,5.2, 6.2, 9.1,9.2, 10.1,10.2, 11.1-
11.4,13.1,13.3,14.1, 4.2, 15.1, 15.2, 16.1-16761-17.3, 18.1, 18.2, 20.1; Exclude the topic
not mentioned in the syllabus)

Reference Book:

1.Behrouz A. Forouzan and Debdeep Mukhopadhyagypt©graphy and Network
Security”, 3¢ Edition, Tata McGraw-Hill, 2010.
2.Atul Kahate, “Cryptography and Network Secd’r[t{}d Edition TMH.
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Network Management

Subject code: 13MCA452 IA Marks50

Hours/ Week: 04 Exam Hours 3
Total Hours : 52 Exam Marks: 100
Requirements for the Management of Networked Systesn O5Hours

Management Scenarios, Management functions, Org@momal aspects of Management,
Time aspectsf Management

IP Network Management 07Hours
Choosing to manage the network, Choosing a cordigur method, Management
information Base, Simple Network Management Proto&xtensible markup Language,
Common Object Request Broker Architecture.

IP-Based Service Implementation and Network Managesmt 08 Hours
Simple  Network Management Protocol, Ip- Based iServImplementation-OSS,
Provisioning Issues, Network Management Issues, A8Ritecture

Network Management Architecture 06Hours
Background, Defining Network Management, Network ndgement Mechanisms,
Architectural Considerations.

SLA and Network Monitoring 05 Hours
Passive and Active Network Monitoring, Passive tWerk Monitoring,
Active Network Monitoring.

MPLS Network Management: AN Introduction O5Hours
A brief Introductionto MPLS, MPLS Applicaiis, Key Aspects of MPLS
Network Management, Management Information Base WNesdfor MPLS.

MPLS Management Interfaces O5Hours
The basics of Management Interfaces, Commme interface, CORBA, XML, Bulk
File Transfer, Simple Network Management Protocol

Optical Networks: Control and Management O3ours
Network Management functions, Optical Layer Servia@nd Interfacing, Layers within
the Optical Layer, Multivendor Interoperability, fRemance and Fault Management,
Configuration

Web-Based Management 06 Hours

NMS with Web Interface and Web- Based Managementb Weterface to SNMP
Management, Embedded Web- Based Management, [Peskémagement interface, Web-
Based Enterprise Management, WBEM: Windows Managgminstrumentation, Java
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management Extensions, Management of a StorageMeweork: Future Directions.

Text Books:
1. Network Management- Know it all by Adrian FeriElsevier publications. Chapter 1-8
2. Network Management- Principles and PracticeaniM Subramaniam, Pearson
Education.Chapter 14

ReferenceBooks:
1. Network Management, Morris, Pearson Education
2. Practical Guide to SNMPv3 and Network Manageimeavid Zeltserman, PHI.
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NOSQL

SubjectCode:: 13MCA453 I.LA. Marks : 50
Hours/Week 03 Exam Hours :3

Total Hours : 52 Exam Marks 1100
Introduction to NOSQL 6Hours

Definition of NOSQL, History of NOSQL and DifferemMlOSQL products, Exploring
MondoDB Java/Ruby/Python, Interfacing and Interagtvith NOSQL

NOSQLBasics 12 Hours
NOSQL Storage Architecture, CRUD operations withngoDB, Querying, Modifying and
Managing NOSQL Data stores, Indexing and ordering ataskts

(MongoDB/CouchDB/Cassandra)

AdvancedNOSQL 8Hours
NOSQL in CLOUD, Parallel Processing with Map RedugigData with Hive

Working with NOSQL 10Hours
Surveying Database Internals, Migrating fromDBMS to NOSQL, Web Frameworks
and NOSQL, using MySQL as a NOSQL

Developing Web Application withNOSQL and NOSQL Administration 16 Hours
Php and MongoDB, Python and MongoDB, CreatiBipg Application with PHP,
NOSQL Database Administration

Text Books

1. “Professional NOSQL” by Shashank Tiwari, 20MROX Press (Chapter
1,2,3,4,5,6,7, 8, 9,10.11.12.13.15)

2. The Definitive guide to MongoDB, The NS Database for Cloud and
Desktop Computing, Apress 2010 (Chapter 6,7,8,9)
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Software Architectures

Subject Code : 13MCA454 IA. Marks : 50
Hours/Week: 4 Exam Hours :3

Total Hours 52 Exam Marks : 100
Introduction 06 Hours

What software architecture is and what it nset; Architectural Structures and
views; Architectural patterns; What makes a “goaathitecture? Why is software
important?

Context of Software Architecture O4Hours
Technical Context; Project life-cycle contexBusiness context; Professional context;
Stake holders; How is Architecture influenced? WbatArchitecture influence?

Understanding Quality Attributes 12Hours
Architecture & Requirements; Functionality; qualiattribute considerations; Specifying
and achieving Quality attribute requirement§uiding quality design decisions;
Availability; Interoperability; Modifiability; Perdrmance; Security; Testability; Usability

Quiality Attribute modeling and Analysis O6Hours
Modeling Architecture to enable quality attributeabysis; Quality attribute check lists;
Through experiments and Back-of-the envelope amslyExperiments; Simulations and
prototypes; Analysis at different stages of the &Gf/cle

Architecture and requirements O06Hours
Gathering ASRs from requirements documents; ASRsirtgrviewing stake holders;
ASRs by understanding the business; capturing ABRs utility tree; Typing the methods
together

Designing an Architecture 03 Hours
Design strategy; the attribute driven design meshtite steps of ADD

Documenting Software Architecture O6lours
Uses and Audiences for architecture documentatidptations, View and Behavior;
Documentation and quality attributes

Architecture, Implementation & Testing O3Hours
Architecture and implementation; Architecture aesting

Architectural Patterns G6ours
Introduction to patterns; From Mud to structure;yéis; Pipes and filters; Blackboard,
Distributed systems; Brocker; Interactive syse Model-view-control; Presentation-
abstraction- control; Adaptable systems; Microkérn
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Text Books:
Len Bass, Paul Clements, Rick Kazman: Softwarehitecture in Practice, 3d

1.

Edition, Pearson Education, 2013 (Listed Topicsonly from Chapters
1,2,3,4,5,6,7,8,9,10,11,14,16,17,18,19)

2. Frank Buschmann, Regine Meunier, Hans Rohiater Sommerlad, Michael Stal:
Pattern- Oriented Software Architecture, A SystemPatterns, Volume 1, John
Wiley and Sons, 2012 (chapter 2)

ReferenceBooks:
Software

1. Richard N. Taylor, Nenad Medvidovic andEric M. Dashofy:

Architecture: Foundations, Theory, and PracticdgWilndia 2012
2. Mary Shaw and David Garlan: Software Architece-Perspectives on an

EmergingDiscipline, Prentice Hall of India, 2007.
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Enterprise ResourcePlanning

Subject Code : 13MCA455 I.LA. Marks  : 50
Hours/Week : 4 Exam Hours :3
Total Hours : 52 Exam Marks : 100
Unit | Introduction To ERP 9Hours

Overview, Benefits of ERP, ERP and Related Teclgie®y Business Process
Reengineering, Data Warehousing, Data Mining, Ow-#nalytical Processing, Supply
ChainManagement.

Unit Il ERP Implementation 1Hours
Implementation Life Cycle, Implementation Metotmhy ,Hidden Costs,
Organizing Implementation ,Vendors,Consultangsyd Users ,Contracts , Project

Management and Monitoring.

Unit 11l Business Modules 1®ours
Business Modules inan ERP Package, Finance, Manufacturing, Human
Resource, Plant Maintenance, Materiaanagement, Quality Management,

Sales and Distribution.

Unit IV ERP Market 10Hours
ERP Market Place, SAP AG, PeopleSoft ,Baan Compaly Edwards World Solutions
Company, Oracle Corporation ,QAD , System Softwssgsociates.

Unit V ERP — Present And Future 1MHours
Turbo Charge the ERP System , EIA, ERP and E-ConeneERP and Internet, Future
Directions in ERP.

TextBooks

1. Alexis Leon, “ERP Demystified”, Tata McGraw Hil999.

2. Joseph A. Brady, Ellen F. Monk, Bret J. Wangri@oncepts in Enterprise Resource
Planning”, Thomson Learning, 2001.

ReferenceBooks

1. Vinod Kumar Garg and N.K .Venkata Krishnannt&prise Resource Planning
concepts and Planning”, Prentice Hall, 1998

2. Jose Antonio Fernandz, “ The SAP R /3 Hamokly Tata McGraw Hill
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Mobile Applications

Subject Code: 13MCA456 [.Marks : 50

Hours/Week : 04 Exam Hours: 03
Total Hours : 52 Exam Marks: 100
Foundation eoldrs

Mobile devices vs. desktop devices; ARM and intel architectures, Power Management, Screen
resolution, Touch interfaces, Application deployment (App Store, Google Play, Windows
Store); Native vs. web applications

Frameworks and Tools 10 Hours
Development Environments (XCode, Eclipse, VS20I&reGAP, etc.); Development Tools
(HTMLS5, CSS, JavaScript, JQuery); Mobile-specifihancements (Browser-detection, Touch
interfaces, Geolocation, Screen orientation); Mw®bil browser “interpretations”
(Chrome/Safari/Geckol/IE).

Mobile OS Architectures 8 Hours
Mobile OS Architectures (Android, iOS, Windows); Mz OS (Darwin, Linux, Windows);
Runtime Environments (Objective-C, Dalvik, winRT)Mobile Agents and Peer-to-Peer
Architecture

Performance Management 6 Hours
Memory Management, Power Management, Security, [8gnezation and Replication of
Mobile Data, Getting the Model right, Storing anetfeving Data

Developing an Application 8 Hours
Building a simple “Hello World” App (Android, iOSWindows); App-structure, built-in
Controls, file access, basic graphics; Buildingfuisapps; Database, Network, File access;
Packaging and Deployment

System-level Apps 6 Hours
Native programming (Android), Low-level programmii@S), Low-level APIs (Windows).

Advanced Topics:Power Management,Augmented Realitlylobile Device Security 8 Hrs
Wake locks and assertions, Low-level OS supporififgr power-smart applications, GPS
Accelerometer, Camera, Mobile malware, Devicegquidns, Rooting (Android), Jailbreaking
(iI0S), Defenestration (Windows)

Text Books:

1 Jeff McWherter, Scott Gowell: Professional MobAgplication Development, John Wiley &
Sons, Aug 2012

2 Reto Meier: Professional Android 4 ApplicationM@®pment, Wrox Publications, 2012

3 HTML5, CSS3 and Jquery with Adobe Dreamweavel5GS_earn by Video, David Powers,
Richard, Trade paperback, Peachpit Press, 2011
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References:
1. Valentino Lee, Heather Schnerider, Robbie Schilbbile Applications: Architecture,
Design and Development, Prentice Hall, 2004
2. Rajkamal: Mobile Computing, Oxford University Pre2807.
3. Wallace B McClure, Nathan Blevins, John J. Croft lnathan Dick, Chris Hardy :
Professional Android Programming with Mono for Aadrand .NET/C#, Wiley-India.
4. Reto Meier : Professional Android 4 Application R&pment, Wiley-India
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Algorithms Laboratory

Subject Code : 13MCA46 I.LAMarks : 50
Hours/Week : 3 Exam Marks : 50
Total Hours : 42 Exam Hours :3

Implement the following using C/C++Language.

1. Implement Recursive Binary search and Linearcbeand determine the time required
to searchan element. Repeat the experiment for differentieslof n, the number of elements
in the list to be searched and plot a graph ofithe taken versus n.

2. Sort a given set of elements using the Heapsethod and determine the time required to
sort the elements. Repeat the experiment for @iffievalues of n, the number of elements in
the list to be sorted and plot a graph of the tiaken versus n.
3. Sort a given set of elements using Merge sothoseand determine the time required to
sort the elements. Repeat the experiment for éifievalues of n, the number of elements in
the list to be sorted and plot a graph of the tiaken versus n.

4. Obtain the Topological ordering of vertices ingaven
igraph.

5. Implement 0/1 Knapsack problem using dynamigmomming.

6. From a given vertex in a weighted connected lyréipd shortest paths to other vertices
using Dijkstra's algorithm.

7. Sort a given set of elements using Quick sothoteand determine the time required sort
the elements. Repeat the experiment for differahias of n, the number of elements in the
list to be sorted and plot a graph of the time makersus n.

8. Find Minimum Cost Spanning Tree of a given ueclied graph using Kruskal's
algorithm.

9. Print all the nodes reachable from a givenisigrode in a digraph using BFS method.

10. Check whether a given graph is connected ousiog DFS method.

11. Find a subset of a given set S = {sl,s2,n}..gé n positive integers whose sum is equal
to a given positive integer d. For example,S= {1, 2, 5, 6, 8 and d = 9 there
are two solutions{1,2,6}and{1,8}.A suitable megsais to be displayed if the given

problem instance doesn't have a solution.

12. a. Implement Horspool algorithm for String ktahg.
b. Find the Binomial Co-efficient using Dynamic Bramming.

13. Find Minimum Cost Spanning Tree of a given wexied graph using Prim’s algorithm.
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14.  a. Implement Floyd’s algorithm for the All-Pai Shortest-Pathsréblem.
b. Compute the transitive closure of a given dedaraph using Warshall's algorithm.

15. Implement N Queen's problem using Back Tracking

Note: In the examination questions must be given lsad on abovdots.
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Advanced Java ProgrammingLaboratory

Subject Code : 13MCA47 [.LA. Marks 50
Hours/Week : 3 Exam Marks: 50
Total Hours : 42 Exam Hours : 3

1. Write a JAVA Servlet Program to implement a dwi@HTML using Servlet (user name
and Password should be accepted using HTML andbgiesg using a Servlet).

2. Write a JAVA Servlet Program to Auto Web Pagdr&sh (Consider a webpage which
is displaying Date and time or stock market staka. all such type of pages, you would
need to refresh your web page regularly; Jévarviet makes this job easy by
providing refresh automatically after a given mtd).

3. Write a JAVA Servlet Program to implement andhdastrate get() and Post methods(Using
HTTP Servlet Class).

4. Write a JAVA Servlet Program using cookies tmeenber user preferences.
5. a. Write a JAVA JSP Program to implement veaificn of a particular user login and
display a Welcome page.

b. Write a JSP program to demonstrate thertrgdtribute.

6. Write a JAVA JSP Program which uses jsp:inclaael jsp:forward action to display a
Webpage.

7. Write a JAVA JSP Program which uses <jsp:pludangto run a applet.

8. Write a JAVA JSP Program to get student inforamathrough a HTML and create a
JAVA Bean class, populate Bean and display the safaanation through another JSP.

9. Write a JAVA Program to insert data into StudB#TA BASE and retrieve info based
on particular queries(For example update, deletech etc...).

10. Write a JSP program to implement all the atitiéls of page directive tag.
11. An EJB application that demonstrates Sessi@m Beith appropriate business logic).
12. An EJB application that demonstrates MDB (vaigipropriate business logic).

13. An EJB application that demonstrates persistéwith appropriate business logic).

Note: In the examination each student should do one question out of the above 13 questions
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Mini Project-1 Guidelines

Subject Code : 13MCA48 IA Marks : 50
Hours/week : 3 Exam Hours : 03
Total Hours : 42 Exam Marks : 50
PART A
1. Write a perl program to insert name and age inftionaentered by the user into a table

2.

=

created using MySQL and to display the currenteatst of this table.

Create XHTML form with Name, address linel, adddess? and email text fields. On
submitting, store the values in MySQL table. Retei and display the data based on
name.

Write a PHP program to read student data from arLXiM and store into the MySQL
database. Retrieve and display using SEARCH foncti

Build a Rails application to accept book informatioz. accession number, title, authors,
edition and publisher from a web page and storeirtfegmation in a database and to
search for a book with the title specified by tisemand to display the search results with
proper headings.

PART B

Develop a web application project using the languags and concepts learnt in the
theory and exercises listed in part A with a goodolok and feel effects. You can use
any web technologies and frameworks and databases.

Note:
In the examination each student picks one que$toon part A.
A team of two or three students must develop th@ project. However during the exam
ination, each student must demonstrate the projdatidually.
The team must sub
mit a brief project report (25-30 pages) that mmsiude the following

a Introduction

b Requirement Analysis

C. Software Requirement Specification
d. Analysis and Design

e Implementation

f. Testing

T

4. The report must be evaluated for 10 Marks. Dematistr and Viva for 20 Marks.
Instructions:
1. In the examination, one exercise from part A ibeaasked for 20 marks.

2.
3.
4.

Mini project student group size is limited to twadents only.

The mini project under part B has to be evaluate@0 marks.

Project report duly signed by the Guide and HODdrteebe submitted during
examination.
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SEMESTER V
Object-Oriented Modeling and Design Patterns

Subject Code: 13MCA51 I.LA. Marks :50
Hours/Week: 4 Exam Hours: 3
Total Hours: 52 Exam Marks: 100
1. Introduction, Modeling Concepts 3 Hrs

What is Object Orientation? What is OO developmdd@ themes; Evidence for usefulness
of OO development; OO modeling history. Modeling @Bssign Technique: Modeling;
abstraction; The three models.

2. Class Modeling and Advanced Class Modeling 7 Hrs
Object and class concepts; Link and associatiomeeagis; Generalization and inheritance;
A sample class model; Navigation of class modetactal tips. Advanced object and
class concepts; Association ends; N-array casons; Aggregation; Abstract classes;
Multiple inheritance; Metadata; Reificatioonstraints; Derived data; Packages; Practical
tips

3. State Modeling and Advanced State Modeling iars
State Modeling: Events, States, Transitionsd a@onditions; State diagrams; State
diagram behavior; Practical tips. Advanced Stateddfiog: Nested state diagrams; Nested
states; Signal generalization; Concurrency; A sansphte model; Relation of class and state
models; Practical tips.

4. Interaction Modeling and Advanced Interaction Madeling 4 Hrs
Interaction Modeling: Use case models;gugmce models; Activitymodels. Use
case relationships; Procedural sequence modelsjgbpenstructs for activity models.

5. Process Overview, System Conception 3 Hrs
Process Overview: Development stages; Developméat dycle. System Conception:
Devising a system concept; elaborating a conceppaning a problem statement.

6. Domain Analysis and Application Analysis 8 Hrs
Overview of analysis; Domain class model; Domaatesmodel; Domain interaction model;
Iterating the analysis. Application Analysis: Aggation interaction model; Application class
model; Application state model; adding operations.

7. System Design and Class Design THrs
Overview of system design; Estimating performamdaking a reuse plan; Breaking a system
in to sub-systems; Identifying concurrency;logation of sub-systems; Management of
data storage; Handling global resources; Choosingpftware control strategy; Handling
boundary conditions; Setting the trade-off priest Common architectural styles;
Architecture of the ATM system as the exampfélass Design: Overview of class
design; Bridging the gap; Realizing use saseDesigning algorithms; Recursing
downwards, Refactoring; Design optimization;ifikation of behavior; Adjustment of
inheritance; Organizing a class design; ATM exampl

8. Patterns 4 Hrs
What is a pattern and what makes a pattern? Pati@egories; Relationships between
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patterns; Pattern description.

9. Design Patterns 10 Hrs
Introduction, structural decomposition, Organizatiof work, Model View Controller;
Communication Patterns: Forwarder-Receiver; er@iDispatcher-Server, Publisher-
Subscriber; Management Patterns: Command pragegémwle Part, Master Slave, View
Handler;

Text Books:
1. Michael Blaha, James Rumbaugh: Object-OrieNedeling and Design with UML,
2" Edition, Pearson Education / PHI, 2005. (Chaptes 15)
2. Frank Buschmann, Regine Meunier, Hans RohReter Sommerlad, Michael Stal:
Pattern-Oriented Software Architecture, A SystemPatterns, Volume 1, John
Wiley and Sons, 2006. (Chapters 1, 3)

Reference Books:

1. Grady Booch et al: Object-Oriented Analysis Ba&s$ign with Applications, 3rd Edition,
Pearson, 2007.

2. Mark Priestley: Practical Object-Oriented Deswgith UML, 2nd Edition, Tata McGraw-

Hill, 2003.

3. K. Barclay, J. Savage: Object-Oriented Desigimn WML and JAVA, Elsevier, 2008.

4. Booch, G., Rumbaugh, J., and Jacobson, I.: Thiied Modeling Language User Guidé“2

Edition, Pearson, 2005.

5. E. Gamma, R. Helm, R. Johnson, J. Vlissides:igbePatterns-Elements of Reusable
Object- Oriented Software, Addison-Wesley, 1995.

6. Simon Bennett, Steve McRobb and Ray Farmer:sdeiented Systems Analysis and
Design Using UML, 2nd Edition, Tata McGraw-Hill, @2.

7. Rumbaugh, Blaha, Premerhani, Eddy, LorenséjedDOriented Modeling and Design, PHI

Latest Edition
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System Simulation andModeling

Subject Code: 13MCA52 IA Marks 50

Hours/Week: 04 Exam Hours 03

Total Hours: 52 Exam Marks :100
Introduction 6Hours

When simulation is the appropriate tool awthen it is not appropriate; Advantages
and disadvantages of Simulation; Areas @ifplication; Systems and system
environment; Components of a system; Discrete amtircuous systems; Model of a system;
Types of Models; Discrete-Event System Simulateteps in a Simulation Study.

Statistical Models in Simulation 6 Hours
Review of terminology and concepts; Random Vaeaspl Probability Distribution,
Probability distribution function, Useful statistic models; Discrete distributions;
Continuous distributions; Poisson process; Emdidcgtributions.

Random-Number Generation, Random-Variate Generation 8Hours
Properties of random numbers; Generation skugdo-random numbers; Techniques
for generating random numbers; Tests for Random Idusy) Random-Variate Generation:
Inverse transform technique; Acceptance-Rejactiechnique; Special properties.

Queuing Models 8Hours
Characteristics of queuing systems; Queuing nataBimulation Examples: Queuing,
Inventory System

General Principles, Simulation Software 6Hours
Concepts in Discrete-Event  Simulation: The Ev8aokeduling / Time-Advance
Algorithm, World Views, Manual simulation Using Ewe Scheduling; List processing.
Simulation in Java;

Input Modeling 6Hours
Data Collection; Identifying the distribution witllata; Parameter estimation; Goodness of
Fit Tests; Fitting a non-stationary Poisspmnocess; Selecting input models without
data; Multivariate and Time-Series input modelsfarmity and independence, Chi-Square
test, K-S Test.

Verification and Validation 6 Hours
Verification, Calibration, ad Validation; Optimizan: Model building, verification and
validation; Verification of simulation models; Cadation and validation of models.

Estimation of Absolute Performance & Computer Systen Simulation 6 Hours
Types of simulations with respect to output analysstochastic nature of output data;
Absolute measures of performance and theimasibn; Output analysis for terminating
simulations; Output  analysis for steady-state &bmns.
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Text Books
1. Jerry Banks, John S. Carson II, Barry L. NeJddavid M. Nicol: Discrete-Event System

Simulation, Iéh Edition, Pearson, 2010. (Listed topics only froma@tersl to 12)

ReferenceBooks
1. Lawrence M. Leemis, Stephen K. Park: Discretévent Simulation: A First Course,

Pearson / Prentice-Hall, 2006.

2. Averill M. Law: Simulation Modeling and Analyssiﬁfh Edition, Tata McGraw-Hill, 2007.
3. Simulation 5ed Ross Elsevier
4. Theory of modeling and simulation, Zeiglar, ise
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Programming Using C#.NET

Subject: 13MCA53 IA Mes: 50

Hours/ Week: 04 Exam Hours:03

Total Hours :52 Exam Marks:100
Getting started with .NET Framework 4.0 04 Hours

Benefits of .NET Framework, Architecture oNET Framework 4.0, Components of
.NET Framework 4.0: CLR, CTS, Metadata and Assemblies, .NEfBmework Class
Library, Windows Forms, ASP .NET and ASP TINEAJAX, ADO .NET, Windows

workflow Foundation, Windows Presentation FoundatioWindows Communication

Foundation, Widows Card Space and LINQ.

Introducing C# 06 Hours
Need of C#, C# Pre-processor Directives, Creatinimple C# Console Application,
Identifiers and Keywords. Data Types, Variablesl @&@onstants: Value Types, Reference
Types, Type Conversions, Boxing and Undoing, Vatesh and Constants.
Expression and Operators: Operator Precedenceg Wsen?? (Null Coalescing) Operator,
Using the :: (Scope Resolution) Operator and Udhey is and as Operators. Control Flow
statements: Selection Statements, Iteration Statisna@d Jump Statements.

Namespaces, Classes, Objects and Structures (8ours
Namespaces, The System namespace, Classes andsOf@jexating a Class, Creating an
Object, Using this Keyword, Creating an Array of j@its, Using the Nested Classes,
Defining Partial Classes and Method, Returning du®¥drom a Method and Describing
Access Modifiers. Static Classes and Static Classnbers. Properties: Read-only Property,
Static Property, Accessibility of accessors and Mymoous types. Indexers, Structs: Syntax
of a struct and Access Modifiers for structs.

Object- Oriented Programming 05 Hours
Encapsulation: Encapsulation using accessors andators, Encapsulation using
Properties. Inheritance: Inheritance and Constous, Sealed Classes and Sealed
Methods, Extension methods. Polymorphism: Compilene  Polymorphism/
Overloading, Runtime Polymorphism/ Overriding. Abstion: Abstract classes, Abstract
methods. Interfaces: Syntax of Interfaces, Implaaten of Interfaces and Inheritance.

Delegates and Events and Exception Handling O5Hours
Delegates: Creating and using Delegates, Mutiggstvith Delegates. Events: Event
Sources, Event Handlers, Events and Delegates, ipeltEvent Handlers. Exception
Handling: The try/catch/finally statement, Checled Unchecked Statements.
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Graphical User Interface with Windows Forms 10 Hours
Introduction, Windows Forms, Event Handling: A SimpEvent- Driven GUI, Visual
Studio GeneratedsUIl Code, Delegates and Event- Handling Mechanism, fgtoWay to
Create Event Handlers, Locating Event Information. @brRroperties and Layout, Labels,
TextBoxes and Buttons, GroupBoxes and Panels, ckBoxes and RadioButtons,
ToolTips, Mouse-Event Handling, Keyboard-Event #larg. Menus, MonthhCalendor
Control, Date TimePicker Control, LinkLabel ContraistBox Control, CheckedListBox
Control, ComboBox Control, TreeView Control, ListViewontrol, TabControl Control
and Multiple Document Interface (MDI) Windows.

Data Access with ADO.NET 08 Hours
Understanding ADO.NET: Describing the Architecture ADO.NET, ADO>NET,
ADO.NET Entity Framework. Creating Connection Stringdyntax for Connection Strings.
Creating a Connection to a Database: SQL Sebatabase, OLEDB Database, ODBC
Data Source. Creating a Command Object. Workindp \biataAdapters: Creating DataSet
from DataAdapter, Paging with DatyaAdapters, Updating wihtaAdapters, Adding
Multiple Tables to a DataSet, Creating Data View. UsiDgtaReader to Work with
Databases.

Web App Development with ASP.NET 08 Hours
Introduction, Web Basics, Multitier Application ¢hitecture, Your First Web
Application: Building WebTime Application, Examining WEEme.aspx’s Code-Behind
File, Standard Web Controls: Designing a Form, Validati@ontrols, Session Tracking:
Cookies, Session Tracking with http Session Stateqi@m.aspx
:Selecting a Programming Language, ecommenatgms.a
Displaying Recommendations based on Session Values

Case study: Database-Driven ASP.NET Guestboak)diBg a Web Form that Displays
Data from a Database, Modifying the Code-Behind Flethe Guestbook Application,
ASP.NET AJAX: Traditional Web Applications, Ajax Web Apmations, Testing an
ASP.NET Ajax application, the ASP.NET Ajax CohtroToolkit. Case study:
Password-Protected Books Database Application

Text Books:
1. .NET 4.0 Programming (6-in-1), Black Book, Kagéearning Solutions Inc.,
Wiely- Dream Tech Press. (Chapters: 1,10,11,12,1878419).

2. Paul Deitel and Harvey Deitel: C# 2010 for Pragreers, ﬁh Edition, Pearson
Education. (Chapters: 14,15,19 an 27.3)

ReferencesBooks:

1. Andrew Trolsen: Pro C# 5.0 and the .NET 4.5 Enaark, éh Edition, Wiely-Appress.
2. Bart De Smet: C# 4.0 Unleashed, Pearson Edue&8iMS Series.
3. Hebert Shildt: Programming in C# 4.0, Tata McGral H
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Mtband Adhoc SensoilNetworks

Subject Code: 13MCA541 I.LA. Marks : 50
Hours/Week : 4 Exam Hours: 3

Total Hours : 52 Exam Marks: 100
Unit | 12 Hours

Mobile Ad-Hoc Networking with a View of 4G Wirelesgmperatives and Challenges, Off-
the-Shelf Enables oAd Hoc Networks, IEEE 802.11 in Ad Hoc Networks: Pomtis,
Performance and Open Issues, Scatternet Formationugtd®th Networks, Antenna Beam
forming and Power Control for Ad Hoc Networks.

Unit Il 10 Hours
Topology Control in Wireless Ad Hoc Networks, Broasting and Activity Scheduling in Ad
Hoc Networks, Location Discovery, Mobile Ad Hoc Neiks (MANETS): Routing
Technology for Dynamic, Wireless Networking, RoutiAgproaches in Mobile Ad Hoc
Networks.

Unit I 10 Hours
Energy-Efficient Communication in Ad Hoc Wireless NetisrAd Hoc Networks Security,
Self- Organized and Cooperative Ad Hoc Networking, Bation and Modeling of Wireless,
Mobile, and Ad Hoc Networks, Modeling Cross-Layerifgteraction Using Inverse
Optimization, Algorithmic Challenges in Ad Hoc Netwer

Unit IV 10Hours
Introduction and Overview of Wireless Sensor Netwowkpplications of Wireless Sensor
Networks, Examples of Category 1 WSN Applications, other Taxonomy of WSN
Technology. Basic Wireless Sensor Technology: Sensor Nedenology, Sensor Taxonomy,
WN Operating Environment, WN Trends

Unit V Text 10Hours
Wireless Transmission Technology and Systems: Radichnidogy Primer, Available
Wireless Technologies. Medium Access Control ProtofmisWireless Sensor Networks:
Fundamentals of MAC Protocols, MAC Protocols for WSSensor-MAC Case Study, IEEE
802.15.4 LR-WPANSs Standard Case Study

Text Book:
1. “Adhoc and Sensor Networks” by Stefano Basagni, SiBi@rdano, lvan Stojmenvic. IEEE
Press, A John Wiley & Sons, Inc., Publication 2004.
References
1. Kazem Sohraby, Daniel Minoli, Taieb Znati. Wireless $emgetworks, A John Wiley
& Sons, Inc., Publication 2007
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Parallel Computing

Subject Code : 13MCA542 IA |[Marks:50
Hours / Week : 4 Exam Hours: 3
Total Hours : 52 Exam Marks: 50
1. Introduction to Parallel Computing 2 Hours

Need of Performance, Building Parallel Systems, WhWrite Parallel Programs? How to
Write Parallel Programs? Approach : ConcurrentalRdy Distributed

2 Parallel Hardware and Parallel Software 4 Hours
Background, Modifications to the von Neumann ModBgrallel Hardware, Parallel
Software, Input and Output, Performance, Parall@lglam Design and Writing and
Running Parallel Programs

3 Distributed Memory Programming with MPI 10 Hours
Getting Started, The Trapezoidal Rule in MPI, Degli with 1/0, Collective
Communication, MPI Derived Data types, A Paralleitthg Algorithm

4 Shared Memory Programming with Pthreads 12 Hours
Processes, Threads and Pthreads, Hello, World grogMatrix-Vector Multiplication,
Critical Sections Busy-Waiting, Mutexes, Producem@umer Synchronization and
Semaphores, Barriers and Condition Variables, R#&date Locks, Caches, Cache-
Coherence, and False Sharing and Thread-Safety

5 Shared Memory Programming with OpenMP 18 Hous
Introduction to OpenMP, The Trapezoidal Rulem ScapbeVariables, The Reduction
Clause, The Parallel For Directive, More About Ledp OpenMP: Sorting, Scheduling
Loops, Producers and Consumers, Caches, Cachedbokerand False Sharing and
Thread-Safety

6 Parallel Program Development and Parallel Algorihms 6 Hours
Two N-Body Solvers, Tree Search and Case Studies

Text Books:
1. An introduction to parallel programming by peter s. Pacheco. 2011.1 Edition ,morgan
kaufmann publishers

Reference Books :

. Using OpenMP. Portable Shared Memory Parallel Programming ,@bbdost and Ruud
van der Pas The MIT Press (October 12, 2007)

. Using MPI - 2nd Edition: Portable Parallel Programming witie Message Passing
Interface,William Gropp and Ewing Lusk, 1999, 2ritien, MIT Press

. Pthreads Programming A Posix Standard for Better Multiprocessing,Di@uttlar,
Jacqueline Farrell & Bradford Nichols .1996, | Eafit, Oreilly
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Multimedia Systems

Subject Code: 13MCA543 I.A. Marks 50
Hours/Week : 4 Exam Hours 3

Total Hours : 52 Exam Marks :100
Introduction, Media and Data Streams, Audio Technabgy 7 Hours

Multimedia Elements; Multimedia Applications; Muttedia Systems  Architecture;
Evolving Technologies for Multimedia Systems; Défig Objects for Multimedia Systems;
Multimedia Data Interface Standardghe need for Data Compression; Multimedia
Databases.

Media: Perception Media, Representation MediRresentation Media, Storage
Media, Transmission Media, Information Exchan@¢edia, Presentation Spaces &
Values, and Presentation Dimensions; Key Properids a Multimedia System:

Discrete & Continuous Media, Independence Media, CdenpuControlled Systems,

Integration; Characterizing Data Streams: Asynchrenou Transmission Mode,

Synchronous Transmission Mode, Isochronous Tm&sson Mode; Characterizing

Continuous Media Data Streams.

Sound: Frequency, Amplitude, Sound Perception and Psyobsiics; Audio Representation
on Computers; Three Dimensional Sound Projectionsil and MIDI Standards; Speech
Signals; Speech Output; Speech Input; Speech Transmission

Graphics and Images, Video Technology, Computer-Basl Animation Hours
Capturing  Graphics and Images Computer fesbis Graphics and Image
Processing; Reconstructing Images; Graphics andidn@utput Options. Basics; Television
Systems; Digitalization of Video Signals; Digital Taeken; Basic Concepts; Specification
of Animations; Methods of Controlling Animatiddisplay of Animation; Transmission
of Animation; Virtual Reality Modeling Language.

Data Compression 12 Hours
Storage Space; Coding Requirements; Source, Entropy, Hylttid Coding; Basic
Compression Techniques; JPEG: Image PreparatiossyL&equential DCT-based Mode,
Expanded Lossy DCT-based Mode, Lossless Mode, Hidal Mode. H.261 (Px64) and
H.263: Image Preparation, Coding Algorithms, Data Streld@63+ and H.263L; MPEG:
Video Encoding, Audio Coding, Data Stream, MPEG-2, MREGMPEG-7; Fractal
Compression.

Optical Storage Media 6 Hours
History of Optical Storage; Basic Technology; Video Bismd Other WORMs; Compact
Disc Digital Audio; Compact Disc Read Only Memory; CIDM Extended Architecture;
Further CD-ROM-Based Developments; Compact Disc oRkble; Compact Disc
Magneto-Optical; Compact Disc Read/Write; Digital VéiteaDisc.

Content Analysis 6 Hours
Simple Vs. Complex Features; Analysis of Individuahabes; Analysis of Image
Sequences; Audio Analysis; Applications.

Data and File Format Standards 7 Hours
Rich-Text Format; TIFF File Format; Resource IntergearFile Format (RIFF); MIDI
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File Format;JPEG DIB File Format for Still and Motion Images; AWideo File Format;
MPEG Standards; TWAIN

Multimedia Application Design 7 Hours
Multimedia Application Classes; Types of Multimed Systems; Virtual Reality
Design; Components of Multimedia Systems; Organidthgtimedia Databases; Application
Workflow Design Issues; Distributed Application Desigsues.

Text Books:
1. Ralf Steinmetz, Klara Narstedt: Multimedia Fundatale: Vol 1-Media Coding

andContent Processing,ng Edition, Pearson Education, 2003. (Chapters 2, 3, 8, 7, 8,
9)
2. Prabhat K. Andleigh, Kiran Thakrar: Multimedia &yas Design, PHI,

2003. (Chapters 1, 3, 7)

ReferenceBooks:
1. KR Rao, Zoran S. Bojkovic and Dragorad A. Milogait: Multimedia
Communication Systems: Techniques, Standards, atwloNes, Pearson Education, 2002.
2. Nalin K Sharad: Multimedia information NetworkjrigHI, 2002.
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PATTERN RECOGNITION

Subject Code : 13MCA544 IA Marks50
Hrs/Week : 04 Exam Hours : 03
Total no. of Lecture Hrs. : 52 fam Marks : 100
UNIT -1 8 Hours

INTRODUCTION: Machine perception, pattern recognition systerasigh cycle, learning and
adaptation, Applications of pattern recognition.

UNIT -2 9 Hours
PROBABILITY: Introduction, probability of events, random varedl Joint distributions and
densities, moments of random variables, estimaifgparameters from samples, minimum risk
estimators.

UNIT -3 10 Hours
STATISTICAL DECISION MAKING: Introduction, Baye’s Theorem, multiple features,
conditionally independent features, decision boueda unequal costs of error, estimation of
error rates, the leavingone- out technique. Charstic curves, estimating the composition of
populations.

UNIT - 4 9 Hours
NONPARAMETRIC DECISION MAKING: Introduction, histograms, Kernel and window
estimators, nearest neighbor classification tearesq adaptive decision boundaries, adaptive
discriminate Functions, minimum squared error dhiserate functions, choosing a decision
making technique.

UNIT -5 8 Hours
UNSUPERVISED LEARNING AND CLUSTERINGS: U nsupervised Bayesian learning,
data decryption and clustering, criterion functiamsl clustering, Hierarchical clustering, Online
clustering, component analysis.

UNIT -6 8 Hours
ARTIFICIAL NEURAL NETWORKS: Introduction, nets without hidden layers. nets with
hidden layers, the back Propagation algorithms fidlopnets, an application.

TEXT BOOKS:
1. Pattern ClassificationDuda R. O., and Hart P E., and Stork D G., WReplishers

2. Pattern Recognition and Image AnalysisEarl Gose, Richard J and Steve J, PHI
3. Pattern recognition (Statistical, structural and Neural Approache®h&t Schalkoff

REFERENCE BOOKS
1. “Pattern Recognition, Sergios Thedoridis & Konstantinos Koutrumbas, Bksexcademic
Press, 4th Edition.
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Service Oriented Architectures(SOA)

Sub. Code: 13MCA545 IA Marks:50

Hrs/Week: 4 ExamHours:03

Total Hours: 52 Exam Mark$00
Introduction to SOA, Evolution of SOA 6 hours

Fundamentals of SOA, Common characteristics aantemporary SOA, Common
tangible benefitsof SOA, A SOA timeline (from XML to Web Seceis to SOA), The
continuing evolution of SOA (standards organizatioand Contributing vendors), The
roots of SOA (comparing SOA to Past Architectures)

Web Services and Primitives of SOA 6 hours
The Web Services framework, Services (as Web Sejyicgervice Description (with
WSDL), Messaging (with SOAP)

Web Services and Contemporary SOA 12 Hours
Message Exchange patterns, Service Activity; rdioation, Atomic Transactions,
Business Activities, Orchestration, Choreography, Adsding, Reliable Messaging,
Correlation, Policies, Meta data Exchange, Security, Matibn and eventing.

Principles of Service — Orientation 7 Hours
Services- Orientation and the enterprise, Anatomy afviee=oriented Architecture,
Common Principles of Service Orientation; How Servi©rientation principles inter
relate, Service Orientation and object orientation, NatWeb Service support for service
orientation principles.

Service Layers 6 Hours
Service Orientation and contemporary SOA, Serviceg/elLaAbstraction, Application
service layer, Business Service Layer, Orchestrat@rvice Layer, Agnostic Services,
Service Layer Configuration scenarios.

Business Process Design 7 Hours
WS-BPEL Language basics, WS-Coordination overyie8ervice oriented business
process redesign, WS-Addressing language basicfié&Nable messaging language basics.

Enterprise Applications 8 Hours
Learning  Objectives,  Architectural  ConsiderationsSolution  Architecture  for
Enterprise Applications, Solution Architecture for tétprise Applications based on
SOA, Software Platforms for Enterprise Applications.
Text Books
1. Thomas Erl: Service Oriented Architecture- Coitsseffechnology and Design,
Pearson Education, 2013 (listed topics only from @#s(83,4,5,6,7,8,9,16,17)
2. Shankar Khambhapaty, Service Orientedchifecture for Enterprise and

Cloud Applications, Ed Edition, Wiley-India, 2012 (listed topics only from Chap5,6)
ReferenceBooks

1. Frank cohen: FastSOA, Elsevier, 2010

2. Eric Newcomer, Greg Lomow: Understanding SQuith Web Services,

Pearson Education, 2009.
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Compiler Design

Subject Code: 13MCA546 IA Marks:50

Hours/ Week: 4 Exam Hours: 3

Total Hours: 52 Exam Marks: 100
Introduction, Lexical analysis 8 Hours

Language processors; The structure of a Compil@ts evolution of programming
languages; Thescience of building a compiler; Applications @fompiler technology;
Programming language basics; Lexical analysis: The Rdld_exical Analyzer; Input
Buffering; Specifications of Tokens; Recognition oK€as.

Syntax Analysis - 1 6 Hours
Introduction; Context-free Grammars; Writing a GramnTap-down Parsing

Syntax Analysis — 2 6Hours
Bottom-up Parsing; Introduction to LR Parsing: Simpe L

Syntax Analysis — 3 6Hours
More powerful LR parsers; Using ambiguous grammiasser Generators.

Syntax-Directed Translation 6 Hours
Syntax-Directed definitions; Evaluation order fd8DDs; Applications of Syntax-
directed translation; Syntax-directed translation swse

Intermediate Code Generation 8 Hours
Variants of syntax trees; Three-address code; Types demdlarations; Translation of
expressions; Type checking; Control flow; Bacgatching; Switch statements;
Intermediate code for procedures.

Run-Time Environments 6 Hours
Storage Organization; Stack allocation of space; Actesson-local data on the stack;
Heap management; Introduction to garbage collection

Code Generation 6 Hours
Issues in the design of Code Generator; The Targguéage; Addresses in the target code;
Basic blocks and Flow graphs; Optimization of basic kp& Simple Code Generator.

Text Books:
1. Alfred V Aho, Monica S. Lam, Ravi Sethi, JeffrByUllman: Compilers-

Principles, Techniques and TooIQ,dZEdition, Addison-Wesley, 2007.
(Chapters 1, 3.1t0 3.4,4,5.1t05.4, 6, 7.1 to&.bto 8.6)

ReferenceBooks:

1. Charles N. Fischer, Richard J. leBlanc, Jrafttbtg a Compiler with C, Pearson
Education, 1991.

2. Andrew W Apple: Modern Compiler ImplementationdnCambridge Univ. Press, 1997.

3. Kenneth C Louden: Compiler Construction Principle®Pré&ctice, Thomson Education,
1997.
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CLOUD COMPUTING

Subject Code: 13MCA551 [.A. Marks: 50
Hours/Week: 4 Exam Hours:3
Total Hours: 52 Exam Marks: 100
Distributed System Models and Enabling Technologies 8Hours

Scalable Computing Service over the Interné@he Age of Internet Computing,
scalable computing Trends and New Paradigms, leteai Things and Cyber-Physical
Systems. System Models for Distributed and Clo@dmputing: Clusters of

Cooperative Computers, Grid Computing InfrastruesurPeer-to-Peer Network

Families, Cloud Computing over the Internet. SoftwareviEonments for Distributed

Systems and Clouds: Service-Oriented Architectui@A)S Trends towards Distributed
Operating Systems, Parallel and Distributed Programmelodels. Performance, Security, and
Energy-Efficiency: Performance Metrics and Scalabilanalysis, Fault-Tolerance and
System Availability, Network Threats and Data Intggr

Energy-Efficiency in Distributed Computing.

Computer Clusters for scalable parallel computing 6Hours
Clustering for massive parallelism: Cluster Developm@&nénds, Design Objective of
Computer Clusters, Fundamental Cluster Design isdtigsial machines and Virtualization
of clusters and Data centers: Implementation levelgirafalization: levels of virtualization
Implementation, VMM Design requirements and prokgde/irtualization support at the OS
level, Middleware Support for Virtualization.

Cloud Platform Architecture over Virtualized Data Centers SHours
Cloud computing and Service Models: Public, Private]l Hybrid Clouds, Cloud Ecosystem
and Enabling Technologies, Infrastructure-as- a- iSer{laaS), Platform- and Software-as-a-
Service (Paas, SaaS). Architectural Design of ComputeStorage Clouds: A Generic Cloud
architecture Design, Layered Cloud Architectural digwment, Virtualization Support and
Disaster Recovery, Architectural Design Challenges.

Public Cloud Platforms 7 Hours
GAE, AWS, and Azure: Smart Cloud, Public Clouds and i8er®Offerings, Google App
Engine (GAE), Amazon Web Senice (AWS), Microsoft Mmvs Azure. Inter-cloud
Resource Management: Extended Cloud Computing SeyvResource Provisioning and
Platform Deployment, Virtual Machine Creation and Mamaget. Cloud Security and Trust
management: Cloud Security Defense Strategies, Diggtbintrusion/Anomaly Detection,
Data and Software Protection Techniques.

Cloud Programming and Software Environments &Hours
Features of Cloud and Grid Platforms: Cloud Capalslitiend Platform Features,
Traditional Features Common to Grids and Clou@imta Features and Databases,
Programming and Runtime Support. Parallel and Digkidb Programming Paradigms:
Parallel Computing and Programming Paradigms, MapReddedgster and Iterative
MapReduce, Hadoop Library from Apache.
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Programming Support of App Engine 10Hours
Programming the Google App Engine, Google File &wst(GFS), Bigtable, Google’s
NOSQL system, Chubby, Google’s Distributed koservice. Programming on Amazon
AWS and MicrosoftAzure: Programming on Amazon EC2, Amazon Simple Sto&egeice
S3, Amazon Elastic Block Store EBS and SimpleDBicrd4éoft Azure programming
support. Emerging Cloud Software Environments: Cpeurce Eucalyptus and Nimbus, Open
Nebula, Sector/Sphere, and OpenStack, Manjrasoft AG&kad and Appliances.

Ubiquitous Clouds and the Internet of Things &Hours
Performance of Distributed Systems and the Cloud Dég¢amsive Scalable Computing
(DISC), Quality of Service in Cloud computing, Benmarking MPI, Azure, EC2,
MapReduce, and Hadoop. Online social and Professidtetivorking: Online Social
Network Characteristics, Graph-Theoretic Analysis of c%Sal networks,
Communities and Applications of Social Networks, céaook: The World’s
Largest Content-Sharing Network, Twitter for Micrblogging, News and Alert
Services.

Text Book:

1. Kai Hwang, Jack Dungaree, and Geoffrey Fox: Disteduand Cloud Computing, From
Parallel Processing to the Internet of ThingK Mublishers, 2012. Chapters —

1,2,3,4,5,6,9

ReferenceBooks:

1. Michael Miller, Cloud Computing: Web-Based Applicationsttbhange the Way you
work and collaborate Online, Pearson Publication2201

2. Anthony T. Volte, Toby J. Volte, Robert Elsenpeter: @domputing, A Practical
Approach, McGraw Fill, 2010.

3. Cloud Computing for Dummies: J. Hurwitz, ISBN 978-0-448%-8

4. Dr. Kumar Sourabh, Cloud Computind® Zdition, Wiley India.
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WEB 2.0 AND RICH INTERNET APPLICATIONS

SubCode: 13MCA552 IAMarks:50
Hrs/Week: 4 Exam Hours:3
Total Hours:52 Exam Marks:100
Building Rich Internet Applications with AJAX 6 Hours

Building Rich Internet Applications with AJAX: Lirtations of Classic Web application
model, AJAX principles, Technologies behind AJAXaples of usage of AJAX, Dynamic
web applicationsthrough Hidden frames for both GET and POST methodsameés,
Asynchronous communication and AJAX application model

Ajax with XMLHTTP object 6 Hours
Creating Ajax Applications: An example, Analysisf example ajax.html, Creating
the JavaScript, Creating and opening the XMLHttpRetualsiect, Data download,
Displaying the fetched data, Connecting to the sereding Server-side programming,
Sending data to the server using GET and POST.

Handling multiple XMLHttpRequest objects in the same epagUsing two
XMLHttpRequest objects, Using an array of XMUbRequest objects, Using inner
functions, Downloading JavaScript, connecting too@® Suggest, Creating google.php,
Downloading from other domains with Ajax, HTML headequest and Ajax, Defeating
caching, Examples.

Building XML and working with XML in JavaScript, Gettingh¢ document element,
Accessing any XML element, Handling whitespace Finefox, Handling cross-browser
whitespace, Accessing XML data directly, ValidatingMlX Further examples of Rich
Internet Applications with Ajax

Ajax Patterns 4 Hours
Predictive fetch pattern, Submission throttling patternriode refresh, Multi stage
download, Fall back patterns

Working with PHP and DOM in Ajax 6 Hours
Working with PHP server variables, Getting the data inrtayaformat, Wrapping applications
into a single PHP page, Validating input frone thser, Validating integers and text,
DOM, Appending new elements to a web page using @& R&nd Ajax, Replacing elements
using the DOM, Handling timeouts in Ajax, Downloadingages with Ajax, Example
programs.

Flex — 1: Understanding Flex Environment and Layous 6Hours

Introduction: Understanding Flex Application Technologigsing Flex Elements, Working
with Data Services (Loading Data at Runtime), The Diffeesnbetween Traditional and
Flex Web Applications, Understanding How Flexppfcations Work, Understanding
Flex and Flash Authoring.Building Applications withhe Flex Framework: Using Flex
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Tool Sets, Creating Projects, Building Applicais, DeployingApplications.

Framework Fundamentals: Understanding How Flex Appbas Are Structured, Loading
and Initializing Flex Applications, Understanding the @oment Life Cycles, Loading

One Flex Application into Another Flex Application, Rfentiating Between Flash Player
and the Flex Framework, Caching the Framework, destanding Application

Domains, Localization, Managing Layout: Flex Layout Qiewr, Making Fluid Interfaces,

Putting It All Together.

Flex — 2: Working with MXML and ActionScript 8 Hours
MXML: Understanding MXML Syntax and Structure, Making MXMnteractive Working
with Ul Components: Understanding Ul Components, Buftovialue Selectors, Text
Components, List-Based Controls, Pop-Up Controls, NévigaControl Bars Customizing
Application.Appearance: Using Styles, Skinning poments, Customizing the preloader,
Themes, Runtime CSS ActionScript: Using ActionScript, XML and ActionScript
Correlations, Understanding ActionScript Syntax, &lles and Properties, Inheritance,
Interfaces, Handling Events, Error

Handling, Using XML

Flex — 3: Working with States 6 Hours
Managing State: Creating States, Applying StategfinDg States, Adding and
Removing Components, Setting Properties, Setting St@efting Event Handlers, Using
Action Scripts to Define States, Managing Object Creakolicies, Handling State Events,
Understanding State Life Cycles, When To Use Stdising Effects and Transitions:
Using Effects, Creating Custom Effects, Using Tramss, Creating Custom Transitions.

Flex — 4: Working with Data Models and Data Bindirg 4Hours
Working with Data: Using Data Models, Data Binding, Hmap Data Binding for
Custom Classes, Data Binding Examples, Building dataling proxies. Validating and
Formatting Data: Validating user input, Formatting &at

Impacts of the Next Generation of the web Blours
Business models for Internet and web, Data OwnerS#AS, Socialization and cocreation
of content.

The Semantic web and Web 2.0 3 Hours
Overview of semantic web, Languages of them&sic Web, Ontologies, Micro-
formats, collaborative tagging and folksonomies.

Text Books:

1.Nicholas C Zakas et al: Professional AJAX, Wilegli&, publications, (Chapters 1 to 3)
2. Steven Holzner: Ajax: A Beginner's Guide, Tata Ma@rHill, 2011. (Listed topics
from Chapters 3, 4, 7, 11, 12)

ReferenceBooks:

1. Chafic Kazon and Joey Lott: Programming Flex 3, @4Re2011. (Listed topics from
Chapters 1 to 8, 12 to 15)

2. Gottfried Vossen and Stephan Hagemann: Unleashing2/eBklsevier, Inc 2011 (Listed
topics from Chapters 5 and 6)
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3. Thomas A. Powel: Ajax The Complete refereméeGraw Hill, 2008.
4. Gottfried Vossen, Stephan Hagemann: Unleashingp /8 From Concepts to
Creativity, Elsevier, 2007.
Colin Moock: Essential Actionscript 3.0, O’Reillyt#igations, 2007.
Steven Holzner : Ajax Bible Wiley India , 2007.
Justin Gehtland et al: A Web 2.0 primer Pragmati& A$®D Publications, 2006.
Eric Van derVlist et al: Professional Web 2.0dgPaonming, Wiley India, 2007.

NG
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Information Retrieval and Search Engines

Subject Code: 13MCA553 I.LA.Marks :50
Hours/Week: 4 Exam Hours : 3
Total Hours: 52 Exam Marks: 100
UNIT 1 INTRODUCTION Hbéurs

Information Retrieval, Search Engines, Sedtalgineers.

UNIT 2 ARCHITECTURE OF A SEARCH ENGINE 5 Hours
Architecture, Basic Building Blocks, Text Acquisition, Xfe Transformation Index
Creation, User Interaction, Ranking and Evaluation

UNIT 3 CRAWLS AND FEEDS 6Hours
Deciding what to search, Crawling the Web, Directomav@ing, Document Feeds,
Conversion Problem, Storing the Documents, Detectindi€aips, removes noise.

UNIT 4 PROCESSING TEXT 8Hours
Text Statistics, Document Parsing, Document Structure aarttuyd, Link Analysis,
Information Extraction, Internationalization

UNIT 5 RANKING WITH INDEXES 6 Hours
Abstract Model of Ranking, Inverted indexes, Comgi@s Entropy and Ambiguity, Delta
Encoding, Bit-aligned codes, Auxiliary Structures, kd@onstruction, Query Processing.

UNIT 6 QUERIES AND INTERFACES 5Hours
Information Needs and Queries ,Query TransformadiwhRefinement , Showing the
Results Cross-Language Search.

UNIT 7 RETRIEVAL MODELS 12 Hours
Overview of Retrieval Models , Boolean Retrievdlhe Vector Space Model, Probabilistic
Models, Information Retrieval as Classification, BM2%nRing Algorithm, Complex
Queries and Combining Evidence, Web Search, Machie&ning and Information
Retrieval ,.

UNIT 8 EVALUATING SEARCH ENGINES 6 Hours
The Evaluation Corpus , Logging fféctiveness Metrics, Recall and Precision Averagnd
Interpolation , Eiciency Metrics, Training, Testing, and Statistics

Text Books andReferences

1. Search Engines: Information Retrieval in Practice:Trevor Strohman,
Bruce Croft Donald Metzler, KindIEdition
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Soft Computing

Subject Code: 13MCA554 I.LA. Marks : 50
Hours/Week: 04 Exam Hours: 03
Total Hours: 52 Exam Marks: 100
Genetic Algorithm: An Overview 5 Hours

History of Evolutionary Computing, The Appeal of Evolution, Biological Terminology, Elements
of Genetic Algorithm, Genetic Algorithms and Traditional Search Methods, Applications and
Examples of Genetic Algorithm.

Genetic Algorithm in Problem Solving 5 Hours
Evolving Computer Programs, Data Analysis and Prediction, Evolving Neural Networks.

Theoretical Foundations of Genetic Algorithm 5 Hours
Schemas and the Two-Armed Bandit Problem, Royal Roads, Exact Mathematical Models of
Genetic Algorithm.

Implementing a Genetic Algorithm 5 Hours

When should a Genetic Algorithm be used , Encoding a Problem for a Genetic Algorithm,
Adapting the Encoding, Selection Methods , Genetic Operators, Parameters for Genetic
Algorithm.

Introduction to fuzzy set theory 8 hours
Probabilistic reasoning, Fuzzy sets, Mathematics of fuzzy set theory, Operations on fuzzy sets,
Comparison of fuzzy and crisp set theory.

Fuzzy mapping 6 Hours
One to one mapping, Max-min principle, Extension principle, Implication rules — mamdani
implications.

Membership functions 8 Hours
Universe of discourse, Mapping inside fuzzy domain, Fuzzy membership mapping methods,
Application to real world problems.

Neural Networks and Fuzzy System 6 Hours

Neural and Fuzzy Machine Intelligence, Fuzziness as Multivalence, The Dynamical System
Approach to Machine Intelligence: The Brain as a Dynamical System, Intelligent Behaviour as
Adaptive Model Free estimation.

Neural Network Theory 4 Hours
Neuron as Functions, Signal Monotonicity, Biological Activations and Signals, Neuron Fields,
Neuronal Dynamical System, Common Signal Functions, Pulse —Coded Signal Functions

Text Books:
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1. Melanie Mitchell: An Introduction to Genetic Algorithms, Prentice-Hall of India, India Edition,
2004. (Chapters: 1, 2, 4, 5 Exclude the topic not mentioned in the syllabus)

2. Timothy J. Ross : Fuzzy logic to engineering applications , McGraw Hill Inc, India Edition

3. Bart Kosko: Neural Networks and Fuzzy Systems — A Dynamical Systems Approach to
Machine Intelligence, PHI Learning, India Edition, 2009. (Chapters: 1 and 2)

Reference Book:

1. D.E. Goldberg, Genetic Algorithms in Search, Optimization and Machine Learning, Addison-
Wesley,1989.

2. Z. Michalewicz , Genetic Algorithms + Data Structures = Evolution Programs, Springer-
Verlag,1994.

3. N.K. Sinha & M.M Gupta(Eds), Soft Computing & Intelligent System: Theory & Applications,
Academic Press, 2000.

4. M.T. Hagan, H.B. Demuth and M. Beale, Neural Network Design, Thompson Learning,1996.
5. S.N Sivanandam, S.N Deepa, Principles of Soft Computing, 2" Edition, Wiley
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Storage Area Networks

Subject Code: 10MCA555 I.LA. Marks 50
Hours/Week : 04 Exam Hoa 03
Total Hours : 52 Exam M&s: 100

Introduction to Information Storage and Management, Storage System Environment
7 Hours

Information Storage, Evolution of Storage Technglognd Architecture, Data Center
Infrastructure, Key Challenges in Managing Inforimat Information Lifecycle Components of
Storage System Environment, Disk Drive Componebisk Drive Performance, Fundamental
Laws Governing Disk Performance, Logical Componehthe Host, Application Requirements
and Disk Performance.

Data Protection, Intelligent Storage system 6 Hours
Implementation of RAID, RAID Array Components, RAIDevels, RAID Comparison, RAID
Impact on Disk Performance, Hot Spares Componehtano Intelligent Storage System,
Intelligent Storage Array

Direct-Attached Storage, SCSI, and Storage Area Nerks 7 Hours
Types of DAS, DAS Benefits and Limitations, Diskigr Interfaces, Introduction to Parallel
SCSI, Overview of Fibre Channel, The SAN and Itsoldtton, Components of SAN, FC
Connectivity, Fibre Channel Ports, Fibre Channethitecture, Zoning, Fibre Channel Login
Types, FC Topologies.

NAS, IP SAN 6 Hours
General — Purpose Service vs. NAS Devices, BeneffitdAS, NAS File I / O, Components of
NAS, NAS Implementations, NAS File-Sharing Prot@coNAS 1/0O Operations, Factors
Affecting NAS Performance and Availability. iSCHCIP.

Content-Addressed Storage, Storage Virtualization 6 Hours
Fixed Content and Archives, Types of Archive, Festuand Benefits of CAS, CAS
Architecture, Object Storage and Retrieval in CA&S Examples. Forms of Virtualization,
SNIA Storage Virtualization Taxonomy, Storage Vafimations Configurations, Storage
Virtualization Challenges, ypes of Storage Virtualization,

Business Continuity, Backup and Recovery 6 Hours
Information Availability, BC Terminology, BC Plammy Lifecycle, Failure Analysis, Business
Impact Analysis, BC Technology Solutions. Backup@®se, Backup Considerations, Backup
Granularity, Recovery Considerations, Backup Meghd8iackup Process, Backup and restore
Operations, Backup Topologies, Backup in NAS Envinents, Backup Technologies.

Local Replication, Remote Replication 7 Hours
Source and Target, Uses of Local Replicas, DatssiStmmcy, Local Replication Technologies,
Restore and Restart Considerations, Creating Mel&®eplicas, Management Interface, Modes
of Remote Replication, Remote Replication TechniemgNetwork Infrastructure.

Securing the Storage Infrastructure, Managing the ®rage Infrastructure 7 Hours
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Storage Security Framework, Risk Triad, StorageuSigcDomains, Security Implementations
in Storage Networking Monitoring the Storage Infrasture, Storage Management Activities,
Storage Infrastructure Management Challenges, Dpired an Ideal Solution.

Text Books:

1. G. Somasundaram, Alok Shrivastava (Editors): Infttion Storage and
Management: Storing, Managing & Protecting Digitafformation in Classic,
Visualized and Cloud Environments}®Zdition, EMC Education Services, Wiley-
India, 2009. ISBN 978-1-1180-9483-9

Reference Books:
1. UIf Troppens, Rainer Erkens and Wolfgang Mulleror&ge Networks Explained,
Wiley India, 2003.
2. Rebert Spalding: Storage Networks, The Completeefeate, Tata McGraw Hill,
2003.
3. Richard Barker and Paul Massiglia: Storage AreaMdits Essentials A Complete
Guide to Understanding and Implementing SANs eyihdia, 2002.
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Software Project Management

Subject Code: 13MCA556 I.LA. Marks :50
Hours/Week: 4 Exam Hours : 3

Total Hours: 52 Exam Marks: 100
UNIT | INTRODUCTION TO SOFTWARE PROJECT MANAGEMENT 6 Hours

Project Definition — Contract Management — Actiedti Covered By Software Project
Management — Overview of Project Planning — StepWioject Planning.

UNIT Il PROJECT EVALUATION 8 Hours
Strategic Assessment — Technical Assessment —Baostfit Analysis —Cash Flow Forecasting —
Cost Benefit Evaluation Techniques — Risk Evaluatio

UNIT 1l ACTIVITY PLANNING 16 Hours
Objectives — Project Schedule — Sequencing and dbBtihg Activities —Network Planning
Models — Forward Pass — Backward Pass — Activinat-+ Shortening Project Duration —
Activity on Arrow Networks — Risk Management — Nt f Risk — Types Of Risk — Managing
Risk — Hazard Identification — Hazard Analysis - siRi Planning And Control.

UNIT IV MONITORING AND CONTROL 12 Hours
Creating Framework — Collecting The Data — VisuaizProgress — Cost Monitoring — Earned
Value — Prioritizing Monitoring — Getting ProjecaBk To Target — Change Control — Managing
Contracts — Introduction — Types Of Contract — 8san Contract Placement — Typical Terms
Of A Contract — Contract Management — Acceptance.

UNIT V MANAGING PEOPLE AND ORGANIZING TEAMS 10 Hours
Introduction — Understanding Behavior — OrganizaioBehavior: A Background — Selecting
The Right Person For The Job — Instruction In TlestBVethods — Motivation — The Oldman —
Hackman Job Characteristics Model — Working In Gg®u Becoming A Team —Decision
Making —  Leadership - organizational  Structures  -Stress  —Health
And Safety — Case Studies.

TEXT BOOK:
1. “Software Project Management”’, Bob Hughes, Mikema@tl, Third Edition, Tata
McGraw Hill, 2004.

REFERENCES:
1. Software Engineering Project management, Wilkdiyidh Second Edition edited by Richard
H Thayer Foreword by Edward Yourdon

2. “Information Technology Project Management”,Kl&c Marchewka, 3rd edition, Wiley India,
20009.

. "Managing Global Projects"”, Ramesh, Gopalaswaratg McGraw Hill, 2001.

. “Software Project Management”, Royce, Pearsaurcktion, 1999.

. “Software Project Management in Practice”, dgl®earson Education, 2002.

g b~ Ww
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Software Design Laboratory

Subject Code: 13MCA56 I.LA Marks :50
Hours/Week : 3 Exam Hours: 03
Total Hours : 42 Exam Marks: 50

The student has to draw the necessary UML diagmasitgg any suitable UML Drawing
Tool and implement in Java OR C++ OR C# a progrardemonstrate the Design Pattern
specified by the Examiner. For Analysis and Desigrdels, diagrams such as Use-case,
Class Diagram, Sequence/Collaboration Diagram $hbaldrawn with suitable scenario,
activity diagram, component diagram & deploymeiaigdam.

The Design Pattern is allotted based on lots fronhe following list:
1) Expert

2) Controller

3) Publisher-Subscriber
4) Command

5) Forward-Receive

6) Client-Dispatcher

7) Proxy

8) Facade

9) Polymorphism

10) Whole-Part

11) Master-Slave

Note: Any Supporting Tool may be used.
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.NET Laboratory

Subject Code : 13MCA57 [.LA. Marks :50

Hours/Week : 3 Exam Hours: 3

Total Hours : 42 Exam Marks: 50
PART A

1. Write a Program in C# to demonstrate Commareldigumentprocessing.

2. Write a Program in C# to demonstrate boxing andoimgy.

3. Write a program to demonstrate Operator overl@adin

4. Find the sum of all the elements present in a jaggay of 3 inner arrays.

5. Using Try, Catch and Finally blocks write a pragra C# to demonstrate error handling.
6. Demonstrate Use of Virtual and override key word€# with a simple program.

7. Write a program to demonstrate delegates.

8. Write a program to demonstrate abstract class lastdaat methods in C#.

9. Write a program to illustrate the use of differemperties in C#.

10. Demonstrate arrays of interface types (forinmatpolymorphism) with a C# program.

PART —-B
1. Consider the Database STUDENT consisting of followiables: tbl_Course (CourselD:
int, CourseName: string) tbl_Student (USN: string, Studdta string, Address: string,
CourselD: int, YrOfAdmsn: int)
Develop suitable windows application using C#.NET hgvollowing options:
1. Entering new course details.
2. Entering new student details.
3. Display the details of students (in a Grid) whahglto a particular course.
4. Display the details the students who have takensathn in a particular year.

2. Consider the Database BLOODBANK consisting ofdwihg tables: tbl_BloodGroup (

BloodID: int, BloodGroup: string) tbl_Donor (DonorIDnti DonorName: stirng, Address:
string, ContactNo: int, DOB: date, Gender: string, Weigit, BloodID: int)

Develop suitable windows application using C#.NET hgvJollowing options:

1. Entering Blood group details.

2. Entering new donor detalils.

3. Display the details of donors (in a Grid) havirggtigular blood group.

4. Display the details of donors (in a Grid) basedyender.

5. Display the details of donors (in a Grid) basedga (above 18), weight (above 45KG) and
Gender(user’s choice).

3. Consider the Database STUDENT consisting of follgwatbles: tbl_Course (CourselD:
int, CourseName: string) tbl_Book (BookID :int, BookTitlestring, Author: string,
CourselD: int) tbl_Student (USN: string, StudName: stridgurselD: int)
tbl_Booklssue(USN: string, BookID: int, IssueDate: Date

Develop suitable windows application using C#.NET hgvollowing options:
1. New Course Entry.

2. New Book Entry

3. New Student Entry
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4. Issue of books tostudent.

5. Generate report (display in a grid) showing alllibeks belonging to particular course.
6. Generate report (display in a grid) showing alllibeks issued on a particular date.

7. Generate report (display in a grid) showing alllibeks issued to a particular student.

4. Develop a Web Application using C#NET and ASP.NBT an educational institution.
The master page should consist of Institution Nabwgo and Address. Also, it should
provide hyperlinks to Departments, Facilities Aabie and Feedback. Each department
page and facilities page should be designed as stajespd@he hyperlinks should navigate
to these static pages in the form of Content Pages assbaiite Master Page designed.
The Feedback page should have fields to enter Namail Bnd Message with Submit and
Cancel Buttons. Database should be created to stoeettiveg data.

5. Develop a Web Application using C#NET and ASP.N#Bf a Bank. The BANK
Database should consist of following tables: tbl_B@dénkID: int, BankName: string)
tbl_Branch (BranchID: int, BankID: int, BranchNamerirgg) tbl_Account (AccountNo:
int, BankID: int, BranchID: int, CustomerName: stringddkess: string, ContactNo: int,
Balance: real) (Note: AccountNo and BankID together composite primary key).

The master page of this web application should conltsiperlinks to New Bank Entry,
New Branch Entry (of selected Bank), New CustometryE(based on branch and bank) and
Report Generation. The hyperlinks should navigaterespective content pages. These
content pages provide the fields for respective datay.eftre reports should be generated
(display in grid) as below:

1. Display all records of particular bank.

2. Display all records of a branch of particular hank

3. The balance should be displayed for the enteredguat number (Bank and Branch

are input through ComboBox controls and Account numbiapist through TextBox).

Note:

1. Students are required to execute one question frofPart A and one from Part B.
2. Part A has to be evaluated for 20 marks and Part Bas to be evaluated for 3@narks
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Mini Project-1l Guidelines
Subject Code: 13MCA58

1. A team of only two students must develop the mmojgct. However during the exami
nati on, each student must demonstrate the projdtidually

2. The team may implement project of their choice gginy one of the technologies lear
nt
in VSemester like OOMD, C# With.NET, using SSM cepts or any other technolog
y along with designing of database (mandatory).

3. The team must submit a brief project report
(25-30 pages) that must include the following

Introduction
Literature survey
Hardware & Software Requirements
System Design Architecture
Implementation (screenshots to be included)
Testing
Conclusion
Future enhancements.
Bibliography

S@roo0oTy

—

Appendix: User Manual with the help of screen slaotd text description

4. The report must be evaluated for 10 Marks. Dematistn for 30 Marks and Viva for
10 Marks
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VI semester Project Work (13MCA61)

General Rules
1.Students are required to take up individual project in companies/Respective Colleges other than
the mini project standards already taken up during previous semesters.
2.Project should be real time work, for total of 5 months duration

3.Project work may be application oriented or research oriented as per student and guide’s
interest. Therefore the project reports will vary depending on whether it is application
oriented project or research based project.

4.Regular project work weekly dairy should be maintained by the students, signed by the external
guide and internal guide in order to verify the regularity of the student. (Enclosing the Format)

5.Seminars / presentation should be given at Synopsis, SRS, Design and Project Completion levels.

6.Project verification at the place of project work must mandatory by the internal guide, for
completion of the work.

7.1f project report is not as per the format and not a real time project, external guides will have
every right to reject the project

8.Examination Marks
1A — 50 Marks

Dissertation —125
Viva -75
Total — 250 Marks

9.Students are encouraged and appreciated to show their project code demo along with their
power point slide show during their viva-voce exams as an added advantage.

Guidelines for the Preparation of Project Reports

1. Printing Area: The margins should béeft: 1.25”, Right: 1.00”, Top and Bottom-
1.00". The text should be justified to occupy th# line width, so that the right margin is
not ragged, with words hyphenated as appropridéask fill pages so that the length of
the text runs to the right margin.

2. The report must be printed on one side only. Plasse a high-resolution printer,
preferably a laser printer with at least 300 dpojétt reports must be printed neatly on
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one side of the paper on a A4 size bond paper. fEports submitted to the
department/guide(s) must be hard boundéd dry tone Xerox.

. Abstract: The abstract should summarize the contents afeghert and should contain at
least 150 and at most 350 words. It should bers&Ripoint font size. There should be
two blank (10-point) lines before and after thie(RBSTRACT .

. Layout, Typeface, Font Sizes, and NumberingFor the main text, please use 12-point
type and 1.5 line spacing. We recommend udimges New Romanfonts. Italic type
may be used to emphasize words in running textd Bgbe and underlining should be
avoided.

. Headings.
The chapter headings should be in capitals and beuséparated from the other text by
24point line space.

Headings should be in the form where each wor@dypstalized (i.e., nouns, verbs, and all
other words except articles, prepositions, andwwstjons should be set with an initial
capital) and should, with the exception of theefitbe aligned to the left. The font sizes
are given in Table 1.

Here are some examples of headings: “Criteria gpidive Context-Freeness of Collage
Languages”, “On Correcting the Intrusion of TraciNgn-deterministic Programs by
Software”, “A User-Friendly and Extendable Data tBisition System”, “Multi-flip
Networks: Parallelizing GenSAT”, “Self-determinat®of Man”.

Table 1 Font sizes of headings. Table captions should alvimey

positioned Above the tables. The final sentenca tble
caption should end without a period

Heading Example Font Size and Style
Title Chapter 1 16 Point Bold
Introduction
First Level 1.1. Preamble 14 Point Bold
Heading
Second Level 2.3.1. Mandatory 12 Point Bold
Heading or Regulatory
Signs
Third Level Stop and Give 12 Point Bold
Heading away signs
Fourth Level Creation of 12 Point Bold
Heading database Italicized
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Figures and Photographs

cl
[¥]

Check that in line drawings, lines are not intetegpand have constant width. Grids and
details within the figures must be clearly readadsid may not be written one on top of
the other. The lettering in figures should havesglht of 2 mm (10-point type). Figures
should be scaled up or down accordingly.

Figures should be numbered and should have a oaptiich should always be
positioned under the figures, in contrast to thatioa belonging to a table, which should
always appear above the table. Please center giimms between the margins and set
them in 9-point type (Fig. 1 shows an example). @istance between text and figure
should be about 12 point spacing, the distancedmtviigure and caption about 6 point
spacing.

1 - L

| componen 2 gomgponent 3 cormpoduenl M eomponion

Fig 1.1. The last sentence of a figure caption should generally end without a
period.

Formulas

Displayed equations or formulas are centered andrnsa separate line (with an extra line
or halfline space above and below). Displayed esgpoms should be numbered for
reference. The numbers should be consecutive widanoh section or within the
contribution, with numbers enclosed in parenthemad set on the right margin. For

example, A correlation matriXir«i is computed using equation (5),

_ 7 (248) - (TA)(E5) -

| (EA%) - GA)* [dF B - (25)?

ko
Here,4 andf are the feature vectors of query exampiesand 4/ and 47 is the
dimension of featuré .

Program Code

Program listings or program commands or algorithmibe text are normally set in
typewriter font, e.g., CMTT10 or Courier.

Example of an Algorithm is

Algorithm-1: Database Creation (Mean and Standard [@viation based

approach)
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Input: Static images of potential traffic sign
Output: Database created.
Methodology:
For each input image do
Stepl:Preprocesthe image as explained in section 4.3.1
Step2:Calculate the number of components in a sigexasained in section 4.3.1.
Step3:calculate a feature vector as mentioned in sedtigr?.1.
Step4:Store the feature vector computed in step 3 inctireesponding database,
based on number of components present in the sigrkor End.
Algorithm End.

8. Footnotes/ Header
Footnotes/Header should appear at the bottom afdhmal text area, with a line of
about 5 cm in Word set immediately below/abovetéxe.
Header sample: (Project title is left aligned aadg@number is right aligned)

<<Project Title>> <<Page Number>>

Sample Footer:

<College Name> Department of MCA 2013-2014

9. The list of references is headed “References” andssigned a number with square
brackets in the decimal system of headings. Thaliguld be set in small print and placed at the
end of the dissertation, in front of the appendiany exists. Please do not insert a page break
before the list of references if the page is nobgletely filled. An example is given at the end of
this information sheet. For citations in the textgse use square brackets and consecutive
numbers: [1], [2], [3] etc.

10.Page Numbering
Reports must be printed with page numbers on theiddt corner.
11.The total number of reports to be prepared arethre

. One copy to the concerned guide
. One copy for University
. One copy to candidate

. Two CD'’s having soft copy of Project report (forpadetment purpose)
12.Before taking thefinal printout, the approval of the concerned guide is mandadony
suggested corrections, if any, must be incorporated
13. Every copy of the report must contain (See forn@atsards the end of this document)
» Outer title page (parrot green) with a plastic cove
* Inner title page (White)
» Certificate in the format enclosed, only certifeeatill be signed by following:
o Principal
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o HOD
o Internal guide and External guide (if project isred out in company)
o Guide and/or Co-guide (if project is carried outollege)
14.Theorganization of the report should be as follows
Inner title page
Certificate
Project Completion certificate from Company / Cgée
Declaration (by student)
Acknowledgement
Abstract
Table of Contents
List of table and figures
Main body of project

O O0OO0OO0OO0OO0OO0OO0OOo

Propemttention isto be paid to the technical contents as well as the organization of the
report and clarity of the expression.Care should be taken to avoid spelling and typimgrs.
The student should note that report (write-up) ®rie important component in the overall
evaluation of the project.

Sample content (more suitable for Application otéeihprojects) is attached and number of pages
may be 40-70 which can be modified as per guidessguctions depending on the project under
development. The respective guides can decide hewdntent of the project report must be
organized if the project is research oriented, sygezific format cannot be defined for various
domains of research problems.
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CONTENTS (For Application oriented Projects)

1. INTRODUCTION
1.1 PROJECT DESCRIPTION2-4 pages)
1.2 COMPANY PROFILE (1-2-3 pages)

2. LITERATURE SURVEY
2.1 EXISTING AND PROPOSED SYSTEM(2-3 pages)

2.2 FEASIBILITY STUDY (2-3 pages)

2.3 TOOLS AND TECHNOLOGIES USED (2-4 pages)

2.4 HARDWARE AND SOFTWARE REQUIREMENTS (1 page)

00
3. SOFTWARE REQUIREMENTS SPECIFICATION
3.1 USERS (2-3 pages)

3.2 FUNCTIONAL REQUIREMENTS§2-3 pages)
3.3 NON-FUNCTIONAL REQUIREMENTS(2-3 pages)
4. SYSTEM DESIGN (High level or Architectural design)

4.1 SYSTEM PERSPECTIVE (1-2 pages)
4.2 CONTEXT DIAGRAM (1-2 pages)
5. DETAILED DESIGN (various design diagrams according to project)
5.1 USE CASE DIAGRAM (4-6 pages)
5.2 SEQUENCE DIAGRAMS (4-6 pages)
5.3 COLLABARATION DIAGRAMS (3-5 pages)
5.4 ACTIVITY DIAGRAM (4-6 pages)

5.5 DATABASE DESIGN(ER and/or Conceptual schem&B-4 pages)
6. IMPLEMENTATION (no full code, code snippet may be included)

6.1 SCREEN SHOTS (15-20 pages)
7. SOFTWARE TESTING (Test cases etd6- 8 pages)
8. CONCLUSION (1 page)
9. FUTURE ENHANCEMENTS (1 page)
Appendix A BIBLIOGRAPHY (1 page)
Appendix B USER MANUAL (2-10 pages)

00

00

00
00

00
00

00
00

00
00
00
00

00
00

00

00

00

00
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