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Department of Computer Sc.

)

(Faculty of Management and Technology)

Teaching & Evaluation Scheme

Name of Program: Master in Computer Application

Effective from Academic Year-2021-22
MCA Semester-I

Sr. | Subject Name of the Subject Teaching Hours / Evaluation Scheme / Semester
No. | Code Week
Th | Tu | Pr | Credit . Theory Practical (Marks) Total
Total | [pnternal Exam University Theory | Internal | University | Practical
Exam Total Practical/ | Practical Total
Marks | Hrs | Marks | Hrs Viva Exam
Exam*
1 MCA-101 Object Oriented Programming Using JAVA
(bﬂwZ&a A2 Wanllal 3‘{3‘;[3[ aal) 4 4 4+2 40 2 60 2% 100 40 60 100 200
2 MCA-102 Data Structure
MR widBs ipuct uA ssagl) 4 4 442 40 2 60 2% 100 40 60 100 200
3 MCA-103 Mathematical and Statistical Computing with
Python (Watelet @3 @As 3 4|32 | 40 2 60 | 2% | 100 40 60 100 | 200
uUisstgla aetadl)
4 MCA-104 Database Management System
32l Az Reen) 3 2 3+1 40 2 60 2% 100 40 60 100 200
5 BRIDGE Programming Language (“C”)
COURSE-1 | aisaugat et (<) ! 40 2 40
6 BRIDGE Web Technology
COURSE-2 | Qo 35:0c%) I 40 B 40
7 BRIDGE System Analysis and Design
COURSE-3 | (yauelle] @Qeduel ual uf@lseust) ' s = 40
8 COMPL-101 Gramjivan Padyatra (A4l UEAUAL) 2 100
9 | COMPL-102 | Mannual Work (UDHYOG) (GélaL) 2 100
10 Community Living (¥4§%dot) Grade Grade Grade
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MCA SEMESTER - |
(Effective from Academic Year — 2023-24)

Course Code MCA-101

Course Name OBJECT ORIENTED PROGRAMMING USING JAVA

wloRse wAees Watlor Y{loL el

Credits Lecture : 4 | Tutorial : 0 | Practical: 2
Prerequisite Fundamentals of Programming and Knowledge of Any Programming
language

Course Objective
object-oriented technology.

object-oriented paradigm.

This course is designed to give exposure to basic concepts of
- This course will help in learning to write programs in Java using

- Approach in this course is to take Java as a language that is used as
a primary tool in many different areas of programming work.

Total Number of | 60
Lectures

Lectures with Breakup

Number of
Lectures

Unit 1:
Object Oriented Technology & Java Language Basic
Paradigm of programming languages, Evolution of Object-Oriented Technology

Java Basic: Introduction to Java Features & Advantages, Byte Code and Java
Virtual Machine, JDK, Data types, Operator, Control Statements — If, else, nested
if, if-else ladders, Switch, while, do-while, for, for-each, break, continue.
Understanding PATH and CLASSPATH, Important Java Packages (Java library), Java
tools

Array and String: Single and Multidimensional Array, String class, StringBuffer
class, Operations on string, Command line argument, Wrapper classes.

Class Fundaments (Syntax and semantics), Objects and Methods: Class, Object,
Object reference, Constructor, Constructor Overloading, Method and Method
Overloading, Recursion, Passing and Returning primitive types and object form
Method, new operator, this and static keyword, finalize() method, Access control,
modifiers, Nested class, Inner class, Anonymous inner class, Abstract class.

15

Unit 2:

Inheritance and Polymorphism: Use of Inheritance, Inheriting Data members and
Methods, constructor in inheritance, Multilevel Inheritance — method overriding
Handle multilevel constructors — super keyword, Stop Inheritance - Final
keywords, Interface - Creation and Implementation of an interface, Interface
reference, interface inheritance, Dynamic method dispatch, Understanding of Java
Object Class, Comparison between Abstract Class, and-lnterface.

Package: Use of Package, CLASSPATH, Import statement, Static import, Access
control

15
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Exception Handling: Exception and Error, use of try, catch, throw, throws and
finally, Built in Exception, Custom exception, Throwable Class

Unit 3: 15
Multi-Threading and Multithreaded Programming: An Introduction, Use of
Multithread programming, The Main Thread. Java Thread Model, Thread class and
Runnable interface, Thread priority, Thread synchronization, Thread
communication, Deadlock

Java Streams and Input/Output : Introduction to Stream, Byte Stream, Character
Stream, Readers and Writers, File Class, File Input Stream, File Output Stream,
InputStreamReader, OutputStreamWriter, FileReader, FileWriter, Buffered
Reader, Console Reading, and Writing

Unit 4: 15

Database Handling using JDBC: Java Database Connectivity, Driver, Driver
Types, DriverManager, Connection, Statement, Prepared Statement, Callable
Statement, ResultSet, Result set metadata.

Generic: Generic Introduction, Using Generics in Arguments and Return Types,
Generic Methods, Defining Your Own Generic Classes, Generic Interfaces

Collection Framework: Introduction to Java.util package and Collection
Framework, Goals and Advantages of Collection Framework, Basic types of
collections classes — ArrayList, LinkedList, Iterator, Enumeration, Vector, Stack

Laboratory Work:

* Implementation of algorithms studied about Stack, Queue, Linked List, Tree, Sorting and
Searching

Course OQutcome:

After Completion of course, students would be able to:

- Explain object-oriented programming concepts and implement them in java.

- Comprehend building blocks of OOPs language, define class and object; explain the concept
of abstraction and encapsulation. Describes strength of Java language

- Explain the concepts of Inheritance, Polymorphism, method overloading and overriding,
interface, and package and implements it in java.

- Demonstrate exception handling mechanism, demonstrate use of 1/O package.

- Implement multithreadingd ject-oriented program.
- Develop programs using | DY Sel ) thn framework.
Kot 2o
5.8 20 0
Text Books: .em qf..
. v Ny
o et (S




1. Java Fundamentals A comprehensive introduction By Herbert Schildt, Dale Skrien, McGraw
Hill Education.

Reference Books:

1. Object-Oriented Modeling AND DESIGN, JAMES RUMBAUGH, MICHAEL BLAHA; Publication -
PHI. '

2. Object Oriented Software Engineering, Yogesh Shing; Publication — PHI.

3. Beginning Java Objects from Concepts to Code, 2nd Edition, Jacquie Barker; Publication — A
Press.

4. Programming with Java A Primer — E. Balaguruswamy, Mc Graw Hill

5. The Complete Reference, Java 2 (Fourth Edition), Herbert Schild, - TMH.

6. Core Java Volume-1 Fundamentals Horstmann & Cornell, - Pearson Education. - Eight Edition
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MCA SEMESTER - |
(Effective from Academic Year — 2023-24)

Course Code MCA-102
Course Name Data Structure
32l RHUR
Credits Lecture : 4 | Tutorial : 0 | Practical: 2
Prerequisite Knowledge of programming language like C, C++ etc.

Course Objective | -

implementation of Data types and Data Structures
sorting on various data structures
and Space Complexity

Structures

To develop proficiency in the specification, representation and
- To perform various operation like insert, update, search and
- To carry out the Analysis of various Algorithms for mainly Time

- To get a good understanding of applications of various Data

Total Number of

Lectures

60

Lectures with Breakup

Number of
Lectures

Unit 1:
Introduction to Data Structure
o Data Management concepts
o Data types — primitive and non-primitive
o Types of Data Structures- Linear & Non Linear Data Structures.
Linear Data Structure:
e Array
o Single dimensional & its addressing function
o Multidimensional: two & three dimensional
o Row major & column major representation & addressing functions
e Stack
o Definition & Concept
o Operations on stack
o Applications of Stacks - Conversion from infix to postfix
* Queue
o Definition & Concepts
o Operations on queue
o Types of queue- Circular queue
o Applications of qdeue - Priority queue, Process queue
¢ Linked Linear List
o Singly linked list and operations on it
o Double linked list and operations on it
o Circular linked list and operations on it
o Comparison of sequential & linked allocation, their advantages
and disadvantages
o Applications of linked list- Linked implementation of stack &

queue
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Unit 2: 25
Non-Linear Data Structure:
e Binary tree
o Definition and Concepts
o Representation
o Operation Like Traversals : inorder, preorder, postorder,
Insertion, Deletion, Copy, Searching
o Sequential representation of binary tree
e Some balanced tree mechanism (Theory)
o Binary search tree, AVL tree, B tree
o Height Balance - Weight Balance
e Graph
o Matrix representation of graph
o Adjacency matrix
o Path matrix
o WARSHALL'S algorithm
o  MINIMAL algorithm
o Adjacency list representation of graph
o Operations on Graph - Breadth First Search, Depth First Search
e  Multilinked structure
o Sparse matrix
o Sequential & linked allocation of sparse matrix
o Matrix addition using multilinked structure
* Dynamic storage management
o Fixed block storage allocation
o First-fit storage allocation
Unit 3: 15
e Sorting methods
o Bubble Sort
o Insertion Sort
o Quick sort (Partition Exchange sort)
o Radix sort
o Heapsort
o Performance comparison of sorting methods
s Searching
o Linear (sequential Search)
o Binary Searching
o Comparison of linear & binary searching
« Hashing techniques
o The symbol table
o Hashing Functions
o Collision Resolution Techniques

Laboratory Work:

« Implementation of algorithms studied about Stack, Queue, Linked List, Tree, Sorting and

Searching
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Course Qutcome:

After Completion of course, students would be able to:

- Students will get familiar with fundamental data structure, its implementation and algorithm
writing '

- Students will be able to decide a data structure to model any data used in computer
applications

- Students will be able to assess efficacy tradeoffs among different data structure
implementation

Text Books:
w 1. Anintroduction to Data Structures with applications by Tremblay & Sorenson, Tata McGraw Hill.
2. Data Structures by Tanenbaum.
Reference Books: .

1. Introduction to Data Structure and algorithm with C By Glenn W. Rowe.
2. Fundamentals of Data Structures in C by Horowitz, Sahni, Anderson-Freed.
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Department of mputer Science

Gujarat Vidyapith, Ahmedabad — 14

MCA - SEMESTER - |
{Effective from Academic Year 2021-22)
Course Code MCA-103
Course Name Mathematical and Statistical Computing with Python
Credits Lecture : 3 | Tutorial : 0 | Practical: 2
Prerequisite Fundamental knowledge of any programing language

Course Objective | -

Fundamental knowledge of statistics and mathematics provides a
strong foundation for learning in the field of data science, data
analytics and machine learning.

This course emphasis on descriptive statistics, probability distribution
and to teach more advanced concepts such as Bayes’ theorem.

Course also explore and explain various kinds of probability and
statistical distributions, visualization, Interpretation and its practical
implementation using python programming language.

The course covers the prerequisite topics for machine learning like
linear algebra, derivatives & its application and matrix decomposition
of mathematics

To explore and analyze many different types of data. This course
cover, basics of python programming language, OOPs concepts and
its important libraries for exploratory data analysis and data
visualizations.

Total Number of | 45
Lectures

-

Lectures with Breakup Number of

Lectures
Unit 1: 10
Introduction

Introduction to Statistics and Statistical Methods, Descriptive and Inferential

Statistics, Data Sources and Types of Datasets, Attributes of Datasets

Measures of Data

Raw Data, Frequency Distribution -Histograms, Cumulative Frequency
Distribution, Measures of Central Tendency, Measures of Dispersion

Normal distribution, five number summary, boxplots, scatter plot, Correlation
analysis

Probability and Distributions

Introduction, Permutation combination, Basic Concepts, Event and random
event, Mutual exclusive event, Independent event, Sample space, Random
variable, Rules for Computing Probability, Marginal Probability, Conditional
Probability, Bayes' Theorem, Normal Distribution
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Unit 2:
Linear Algebra
Vector Spaces, Systems of Linear Equations, Matrices, Linear combination

Derivatives & Its Application

Introduction to Derivatives, Derivatives Rules, First order and 2" Order
Derivatives

Partial derivatives,

Matrix Decompositions
Determinant and Trace, Eigenvalues and Eigenvectors

Unit 3:

Getting Started with Python

Introduction to Python, Variables and print statement, Numbers, Strings, Lists,
Dictionaries, Tuples, Set, Arithmetic Operators, Comparison Operators, Logical
Operators, Assignment and Bitwise Operators, Membership Operators, Identity
Operators

Handling Program flow
If-elif-else Statement, while Loop, for Loop, Loop Control Statements, Continue,
Break, Pass

File handling
Opening and Closing Files, File I/O Operations

Error & Exception Handling
Introduction to-error & exception, Raising Exceptions, Exception Handling ,
Else and finally Clauses

Functions
Introduction to Function, built in and User define function , Scoping, Lambda
Functions, Module , Package, Working with Higher Order Functions

Object Oriented Programming
Introduction to OOP in Python, Defining and Using Classes, Class attributes,
Class Decorators, Inspecting and Object, Overriding Magic Methods

15

Unit 4:

Manipulating Data with Numpy

Introduction to Numpy Library, Important Array Features, Creating array with
Low-level ndarray, Creating array with Existing Data, Creating array with
Numerical Ranges, Indexing and Slicing, Vectorization, NumPy Arrays over
Lists, Solving System of Equations with NumPy.

Data wrangling with Pandas
Introduction to Pandas, Pandas Series, Accessing Data in a Series, Pandas Data

12
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Department of Computer Science, Gujarat Vidyapith, Ahmedabad

Gujarat Vidyapith
Department of Computer Sc.
(Faculty of Management and Technology)

MCA - SEMESTER I
MCA 104: Database Management System

PNhEZ \ M\ pN id N\

(Effective from - 2020)

Credits 3+1
Obijective Understand architecture of DBMS, Design database, table and attributes.
and Normalization of table is important part for that. This part of the paper also covers
concurrency problems and its solution. Use knowledge practically in SQL.
After learning the course, the students should be able to:
Course 8. Understand database management system architecture.
Outcome 9. Create and manage database with all integrity constraints.
10. Refine the scheme of database by applying normal forms.
11. Recover the database from failures from concurrency problems.
12. Create views, procedures and triggers on databases.
Prerequisite | Knowledge of data storing using File and file system implementation.

UNIT - |

1 CREDIT

Architecture of DBMS
X The Three Levels of the Architecture

X X X X X X X X

UNIT -1

The External Level

The Conceptual Level

The Internal Level

Mappings

The Database Administrator

The Database Management System

Candidate Keys, Primary Keys, Alternate Keys, Foreign Keys
ER Diagram

0.5 CREDIT

Database table Normalization
¥ Non-loss Decomposition and Functional Dependencies
T First, Second, Third, Fourth and Fifth Normal Forms
T Dependency Preservation
1 Boyce/Codd Normal Form

UNIT -1l

1 CREDIT

Two-Phase Commit, Concurrency Problems, Locking and Isolation

+H +H+ +H+ H+ +H+ +H+ +H

Two-Phase Commit, SOL Support

Three Concurrency Problems

Locking

The Three Concurrency Problems Revisited
Deadlock,

Serializability,

Level of Isolation,

22
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Department of Computer Science, Gujarat Vidyapith, Ahmedabad

1 Intent Locking
UNIT - IV 0.5 CREDIT
SQL

x Database creation & management

X Table creation and management

X Query on tables (select, insert, delete, update statement)

x Triggers

LABORATORY WORK - PRACTICAL 1 CREDIT

LAB - MCA - 104 SQL

Book(s):

1. An Introduction to Database Systems by C.J.Date, A. Kannan, S. Swamynathan
Publisher Pearson, 8" edition

Reference Book(s):

1. An Introduction to Database Management System By - Bipin Desai, Publisher PHI,
Edition second

2. Database System Concepts By - Avi Silberschatz, Henry Korth,
S.Sudarshan,Publisher McGrow-Hill, Edition 5th.

kkkkkkkkkhkhkhkkkkkkhkhkhhkhkhkhhkxx E N D of M CA _104 *kkkkkkkhkhkhkhkkkkkhhhkhhkhkhhkkhkkkkkx
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Department of Computer Science, Gujarat Vidyapith, Ahmedabad

Gujarat Vidyapith
Department of Computer Sc.
(Faculty of Management and Technology)

MCA SEMESTER - |
BRIDGE COURSE _+I

PROGRAMMING /$1*88$*( 3&°

d5o0\bUhchidj

(Effective from - 2020)

Hours 15

Objective Understand how to develop logic for computer programming. It includes
iterative programming and other programming methods. This part of the
paper also covers topics like input-output, control statements, control loops,
structure and pointers,

Prerequisite | No prerequisite for this paper

UNIT - |

Logic development using flowchart
Iterative methods for developing algorithms/flowcharts
An Introduction to declarations, Assignments & variables.
Making decision in C
o0 If else statement
x Control loops
0 While loop
0 do while loop
o forloop
scanf & printf functions.
Continue and break Statement
User defined functions.
array
Strings

X X X X

X X X X X

Practical

LAB- ,1752'8&7,21 72 352*5%$00,1* 3&°
Book(s):

1. The Letus C, by Yashwant Karnitkar, Publisher Infinity Science Press; 8th Revised
edition
Reference Book(s):

1. The C Programming language By Ritchie and Kernighan Publisher PHI, Edition
second

2. C How to program By Deitel and Deitel, Publisher Prentice Hall

3. Introduction to C Programming by Reema Thareja Publisher Oxford university press

*kkkkkkkkkkkkkkkkkkhkkkk END of Brldge Cou rse - | *kkkkkkkkkkkkkkkkkkk
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Department of Computer Science, Gujarat Vidyapith, Ahmedabad

Gujarat Vidyapith
Department of Computer Sc.
(Faculty of Management and Technology)

MCA SEMESTER - |
BRIDGE COURSE- I

Web Technology

ag DWs s%
(Effective from - 2020

Hours 15

Objective A bridge course for students who are from non-computer field.

Prerequisite | Basic knowledge of working with computers

UNIT -1
X HTML
- Basics of HTML, formatting and fonts, commenting code,
- Color, hyperlink, lists, tables, images, forms,
- Frames and frame sets.
x CSS

- Need for CSS, introduction to CSS,

- Basic syntax and structure, using CSS,

- Background images, colors and properties

- Manipulating texts, using fonts, borders and boxes, margins
- Padding lists, Animations

X JavaScript
- Client side scripting with JavaScript
- Variables, functions
- Conditions, loops and repetition,
- Pop up boxes,

Reference Books:-

x Developing Web Applications, Ralph Moseley and M. T. Savaliya, Wiley-India
x Web Enabled Commercial Application Development Using Html, Javascsript,

Dhtml & Php by Ivan Bayross
Web Resources:-

X http://www.w3schools.com/
Course Outcome:-

After Completion of this course students will be able to

1. List various HTML tags and use them to develop user friendly web pages
2. Define the CSS with its types and use them to provide the styles to the web pages

at various levels
3. Use the JavaScript to develop the dynamic web pages

kkkkkkkkkkkkkkkkkkkkkkk E N D of B rl d ge Cou rse il I *kkkkkkkkkkkkkkkkkk
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Department of Computer Science, Gujarat Vidyapith, Ahmedabad

Gujarat Vidyapith
Department of Computer Sc.
(Faculty of Management and Technology)

MCA SEMESTER - |
BRIDGE COURSE +llI

SYSTEM ANALYSIS AND DESIGN

Rh_j%a; pR7W¥F[DEXWh

(Effective from - 2020)

Hours 15

Objective The student will be able to use System Analysis and Design models and
techniques to determine and specify software requirements and can develop
software and Information Technology architecture for any type of
organization.

UNIT - |
X Project Management
o Project Plan
0 Managing Project
o Estimation
X System Analysis
0 Requirements Determination
0 Techniques
o Feasibility Analysis
0 Hardware and Software Requirements
X System Design
o Data Flow Diagram
o Data Dictionary
o Design of Input and Output
0 Cohesion
o Coupling
X System Testing
0 About Software Testing
Software Verification Techniques
Checklist
State based Testing
Design of Test Cases

O o0oOo0o

Text Book:

X Analysis and Design of Information Systems by James A. Senn Publisher:
McGraw Hill
X System Analysis and Design by Dennis, Wixom and Roth Publisher: Wiley

kkkkkkkkkkkkkhkkhkkkkkkkhkkkkkkk EN D Of Brldge Course - I I I kkkkkkkkkkkkkkhkkkkkkkkhkhkkkkkkkhkhkkkkx
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