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DATA STRUCTURES USING C

Subject Code : 054003 L|T|P

RATIONALE

Data structures are the techniques of designing the basic algorithms for real-life
projects. In the present era, it is very essential to develop programs and organize
data in such a way that it solves a complex problem efficiently. Understanding
of data structures is essential and this facilitates to acquire sound knowledge of the
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1. Introduction to Data Structures : (6 Periods)

Introduction - Data and Information - Elementary data structure organization -
Types of data structures - Primitive and Non Primitive data structures —
Operations on data structures : Traversing, Inserting, Deleting, Searching,
Sorting, Merging - Different Approaches to designing an algorithm : Top-
Down approach , Bottom-up approach - Complexity : Time complexity , Space
complexity.
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. Definition of a Stack: (6 Periods)

Operations on Stack (PUSH & POP)- Implementing Push and Pop Operations-
Implementation of stack through arrays—Applicationsof Stack : Reversing a
list- Polish notations - Conversion of infix to postfix expression- Evaluation
of postfix expression.

. Recursion - Recursive definition: (4 Periods)

Properties of Recursive algorithms/functions — Advantages and Disadvantages
of Recursion, Tower of Hanoi Problem.
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traversal, Binary Search Tree.

. Graphs: (8 Periods)

Introduction - Terminologies: graph, node (Vertices), arcs (edge), directed
graph, in-degree, out-degree, adjacent, successor, predecessor, relation, weight,
path, length - Representations of a graph - Adjacency Matrix Representation -
Adjacency List Representation - Traversal of graphs : Depth- first search
(DFS), Breadth-first search (BFS) - Applications of Graph
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8. Sorting Techniques : (8 Periods)

Introduction — Algorithms and “C” programs for : Selection sort, Insertion
sort, Bubble sort — Algorithms only : Merge Sort, Radix sort, Shell sort, Quick
sort.

9. Searching : (4 Periods)

Introduction - Algorithms and “C” programs for Linear search and Binary
search

University Press, Hyderabad Second Edition

8. Data and file structures Rohit Khurana Vikas Publishing Ltd First Edition
2010

LAB EXERCISES

1. Write a program in ‘C’ to perform PUSH and POP operations in stack by
using array.
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2. Write a program in ‘C’ to display the reverse of a string using a stack.
3. Write a program in ‘C’ to evaluate a post fix expression.

4. Write a program in ‘C’ to create a queue containing ten elements and perform
delete and insert operations using array.

5. Write a program in ‘C’ to implement recursive function.

6. Write a program in ‘C’ to create a singly linked list containing at least five
elements. Make necessary assumptions.

7. Write a program in ‘C’ to delete the first node that contains an integer data
item of a single linked list.

INSTRUCTIONAL STRATEGY

This subject clears all fundamentals of programming techniques. Teachers should
stress on explaining all the techniques and algorithm in detail in theory sessions. The
students should be asked to convert their ideas about a problem into and algorithms in
theory class and them write programs for the algorithms. Finally all the programmes
should be run on computers. This will help the students to have clear concepts of
programming.
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SUGGESTED DISTRIBUTION OF MARKS

Topic Time Allotted (Period) Marks Allocation
1 6 8
2 6 8
3 4 7
4 6 7
5 10 8
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OBJECT ORIENTED CONCEPTS

Subject Code : 054006 L|T|P

RATIONALE

Today almost every branch of computer science is feeling presence of object-
orientation. Object oriented technology is successfully incorporated in various
fields of computer science. This subject will help in learning to write programs in
any oops language using object - oriented paradigm. Approach in this subject is to
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3. Classes and Objects : (8 Periods)
Creation, accessing class members, Private Vs Public, Constructor and
Destructor Objects
4. Member Functions : (10 Periods)

Method definition, Inline functions implementation, Constant member
functions, Friend Functions and Friend Classes, Static functions
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5. Overloading Member Functions: (10 Periods)

Need of operator overloading, operator overloading, in stream/ out stream
operator overloading, function overloading, constructor overloading

6. Inheritance : (12 Periods)

Definition of inheritance, protected data, private data, public data, inheriting
constructors and destructors, constructor for virtual base classes, constructors
and destructors of derived classes, and virtual functions, types of inheritance,
single inheritance, hierarchical inheritance, multiple inheritance, hybrid

6. Object Oriented Programming using C++ by Vipan Arora, Eagle Publication,
Jalandhar

7. Object Oriented Programming by D. Ravi Chandran Tata Mc Graw Hill

LIST OF PRACTICALS
1. Programming exercises on control flow statements in C++

2. Programming exercises on arrays, strings, function and pointers in C++
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3. Writing programs to construct classes and deriving objects

4. Writingprogramsforconstructors,destructors,usingpublicandprivateaccess
specifies

5. Programming exercises on operator overloading, type conversions and
inheritance

Programming exercises on functional overloading

Writing programs on stream computation.

Implementation of a mini project in C++

A S

Introduction to latest ANSI C++ Compiler and elaboration of short comings of

4 10 9
5 10 9
6 10 9
7 9
8 4 7
Total 64 70
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INTERNET AND WEB TECHNOLOGY

Subject Code : 054004 L|T|P
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RATIONALE

The main aim of this subject is to introduce the building blocks of Internet and
web i.e. HTML, CSS, Java Script, JSP. Through various examples the course will
describe how to design web pages , dynamic and interactive web pages client-side
and server-side scripting.
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DETAILED CONTENTS

1. INTERNET & HTML S : (15 Periods)

Introduction to Internet: Definition of Internet — History of Internet - Packet
Switching Different types of Connections : Dial-up connection — ISDN —
Advantages and Disadvantages — ASDL Connection — Advantages and
Disadvantages —DSL — Leased Line - Satellite Connections - Modem -
Cable Modem - Internet tools - Web server — Domain name - Search

63



Engines — Web browser — IP address — Versions ( concepts only) - Internet
Protocols — TCP/IP — FTP — HTTP — Tel Net —-WAIS.- GPRS — Definition.
EDGE - 2.75 G —3 G — 4G Concepts only

Introduction to HTML: Introduction - Basic Tags of HTML - HTML Tag -
TITLE Tag — BODY Tag ; Formatting of Text : Headers - Formatting
Tags: BOLD, ITALICS, UNDERLINE, PARAGRAPH, TT,
STRIKETHROUGH, EM, BR and HR tags - PRE Tag -FONT Tag —
Special Characters - Working with Images - META Tag

2. HTMLS5 & CSS3: (20 Periods)
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JavaScript Basics : Need of scripting languages — Variables and Data Types :
Declaring Variables —Life span of variables - Data Types - Operators :
Assignment, comparison, computational and logical operators - Control
Structures : Conditional Statements — Loop Statements : for, while, for in,
break and continue statements Object-Based Programming and Message
boxes: Functions - Executing Deferred Scripts - objects : Document
object Model, Predefined objects, Array object, History object, Location
object - Dialog Boxes - Alert Boxes - Confirm Boxes - Prompt Boxes
Javascript with HTML: Events - Event Handlers : on Load and on Unload-
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onFocus and onBlur — onError - Forms : Forms Array — Form element
properties — Example , Using JavaScript URLs : Client-side Image maps —
Server Side Image Maps — Status bar — Cookies — Live Connect — Java
Console — Java Script to Java — Java to JavaScript Communication.

4. SERVER SIDE SCRIPTING (JSP) : (14 Periods)

Introduction: Client side scripting versus Server Side scripting — JSP Vs
Javascript Advantages and disadvantages of JSP — Client and server
responsibilities — Installing and configuring Tomcat server —JSP Architecture
—Lj - — _Lj JSP
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2. Design a HTML page about computer languages. List the language. Each
Language’s name is a link. Prepare separate HTML documents for each
language and call them in the appropriate link.

3. Design a single page website for your polytechnic containing a description of
the courses offered. It should also contain some general information about the
college such as its history, the campus, its unique features and so on. The site
should be colored and each section should have a different color.
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4. Develop a web page using CSS to create a time table for the class using

different border style

5. a) Write a Java script code that converts the entered text to uppercase

b) Write a Java script code to validate the username and password The
username and password are stored invariables

6. Write a Java Script code using frames and Events (When a cursor moves over

an object it should display the specification of the object in another frame )

7. Create a site containing banner advertisement at the top of the page. The ads
are changed every 10 or 15seconds

11.
13.
14.

15.

Ex
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Result with printout 10 Marks
VIVA - VOCE 10 Marks
TOTAL 60 Marks

HARDWARE REQUIREMENT
Desktop Computers —36 Nos

Printer—1 No
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SOFTWARE REQUIREMNT
Notepad or any Text Editor
HTMLS5 supporting browsers (Anyone)

e Internet Explorer10
e Operall.60

e Chromel9

e Safari5.1
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RELATIONAL DATA BASE MANAGEMENT SYSTEMS

Subject Code : 054005

RATIONALE
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The Database Management system is a collection of programs that enables to
store, modify and extract information from a database. The primary resource that
fuels knowledge power is the database. Organizations are employing mechanisms
to effectively manage and utilize the data stored in the database. Relational
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* Create and use Triggers.

* Understanding Data warehousing, Big data and No SQL

1. Introduction :

DETAILED CONTENTS

68
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(8 Periods)

Database Systems; Database and its purpose, Characteristics of the database
approach, Advantages and disadvantages of database systems. Classification



of DBMS Users; Actors on the scene, Database Administrators, Database
Designers, End Users, System Analysts and Application Programmers,
Workers behind the scene (DBMS system designers and implementers, tool
developers, operator and maintenance personnel)

. Database System Concepts and Architecture : (10 Periods)

Data models, schemas, instances, data base state. DBMS Architecture; The
External level, The conceptual level, The internal level, Mappings. Data
Independence; Logical data Independence, Physical data Independence.
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6. SQL : Data base create : (12 Periods)

Oracle DBA, Oracle Forms, Report Writer, Oracle Graphics, SQL Data types:
Creating a Table, Creating table from table, Insertion of data into tables:
Inserting single row of data into a table from another table, Updating the
contents of a table: Deletion of all row and deletion of specified number of
rows, Select command; Global data extract, Retrieval of specific columns from
a table, Eliminations of duplicates from the select statement, Sorting of data in
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a table, Selecting a data set from table data, Modifying tables: Adding new
column, modifying existing columns, After table, Removing, Deleting,
Dropping tables, data Constraints: Column level, table level Constraints,
Computations in expression: Arithmetic, Logical operator, Range searching,
Pattern matching, Oracle functions, Grouping data, Joins, Sub queries, Union,
Intersect, minus clause, Indexes, Views, Sequences, Granting, Revoking
statement.

TEXT BOOKS
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Perform the following operations on above entities.
i) Createtable with fields of appropriate data types.
ii) Verify the table created using DESCRIBE command
iii) Insert 10 users and some friendship data in friends table
iv) Adda ‘gender’ field of type CHAR(1). Allow NULL values for this field.

v) Rename friends table tousers_friends
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vi) Modify the dob field type to date of birth.
vii) Remove the fieldis_active

viii) Drop the table users_profiles

3. Perform the following operations on database created in Ex.no.2 using
SELECT command.

1) Fetchthe mostrecent 5 register edusers.

i1) Fetchall the friends of user iduserx

ail
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5. me

6. Create table, "mail" with the following fields DATE TIME, # when message was
sent srcuser VARCHAR(8), # sender (source user and host) srchost
VARCHAR(20), dstuser VARCHAR(S), # recipient (destination user and host)
dsthost VARCHAR(20), size BIGINT, # message size in bytes

1) Sortthe mail with the largest mail being first.
ii) Listthe mailsthatis over 25SMB

iii) Remove the duplicate rows from result set.
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iv) Execute a 'SELECT' query and store its result in a user defined variable.
Use another ‘SELECT" to display the value of the variable.

7. Create two tables with the following structure.
a) Requests table
request_id - UNSIGNED, INT, AUTO INCREMENT, PRIMARY KEY
from id-INTto id-INT
b) requests_log table
request id - FOREIGN KEY refers to request id field of requests table

and

9)

10)

user_id- UNSIGNED, INT,AUTO INCREMENT, PRIMARY KEY

username -VARCHAR (60) password - VARCHAR (128) email- VARCHAR
(255)

b) users_profiles

user_id - FOREIGN KEY refers to user id field of user table first name -
VARCHAR(60) last name - VARCHAR(60) mobile - VARCHAR(15)

i) SELECT all the users along with their profile details. (Hint: Use
INNERJOIN)
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ii) SELECT the users who do not have profiles (Hint: USE LEFT JOIN
and exclude the rows generated with NULL values from joining

table)

11. Create an employee database and create a stored procedure that accepts
employee Id as input and returns complete details of employee as

output.

12. Create two tables with the following structure
Authors
author id - INT

in
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SCHEME OF VALUATION
Writing answer for any two program 20 Marks
Executing programs 20 Marks
Result with printout 10 Marks
VIVA - VOCE 10 Marks
TOTAL 60 Marks
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SUGGESTED DISTRIBUTION OF MARKS

Topic Time Allotted (Period) Marks Allocation
1 8 8
2 10 12
3 14 15
4 10 10
5 10 10
6 12 15
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COMPUTER SYSTEM ORGANISATION AND ARCHITECTURE

Subject Code : 054002

RATIONALE
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Diploma in Computer Engineering have to be conversant with computer, its
terminology and functioning. Computer Architecture is concerned with the structure
and behavior of the various functional modules of the computer and their interaction,
the course provides the necessary understanding of the hardware operation of digital
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instructions codes, computer instruction. Timing and control, instruction
cycles, memory reference instruction, input and output and interrupts,

complete computer description

w

Programming the basic Computer :

(10 Periods)

Machine language, assembly language, assembler, program loops,
programming arithmetic, and logic operations, sub routines, input- output

programming



4. Micro Programmed Control: (10 Periods)

Control memory, address sequencing, micro programs example

5. Central Processing Unit : (10 Periods)

General register organization, instruction formats, stacks organizations,
addressing modes, data transfer and manipulation, programmed control,
reduced instructions set computers, pipeline and vector processing, parallel
processing, pipelining, arithmetic pipelines, RISC pipelines, Vector processing,

array processors

des
put

Total 64 70

76



COMPUTER NETWORK AND SECURITY

Subject Code : 054001 L|T|P
4]-1-

RATIONALE

The exponential growth of Engineering and Technology particularly information
and communications engineering has benefitted the day-today life of entire
mankind in all respects. The research and developments are continually happening
in this field to fine tune and improve the field particularly also in Computer
Net X . . N .

k]

n’s
dail of
co of
eng
OB
es.
del.
DETAILED CONTENTS
1. Introduction of Network Security, (10 Periods)

Types of security threat- Describe security threats. ¢ virus; * malware; « DDoS
attacks; ¢ Trojan; * worm; * spyware; * social engineering; ¢ phishing attacks; ©
man-in-the-middle; ¢+ DNS poisoning. Describe vulnerabilities. ¢ ports;
services; ¢ code
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2. Mitigating security threats: (10 Periods)

Describe security procedures. ¢ Security policy; ¢ securing the perimeter; °
physical security; ¢ securing the network; ¢ securing devices; ¢ securing
applications; * O/S updates.

Describe common ways to protect data. ¢ file and folder permissions; ¢
encryption; ¢ group policy.

Describe protection against malicious software. ¢ anti-virus; ¢ anti-malware

Describe types of firewalls. « packet filter; « stateful; * application level; °
intrusion detection systems; ® intrusion prevention systems.

TEXT BOOK

1.

Data Communication and networking, Behrouz A. Forouzen Tata McGraw-
Hill, New Delhi Fifth Edition

NetworkSecurity Essentials, William Stallings Pearson Publications. Fifth
Edition

CRYPTOGRAPHY AND NETWORK SECURITY William Stallings Pearson
Publications. Sixth Edition
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SUGGESTED DISTRIBUTION OF MARKS

Topic Time Allotted (Period) Marks Allocation
1 10 13
2 10 13
3 16 15
4 16 15
5 12 14
Total 64 70
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INDUSTRIAL TRAINING

Subject Code : 054053 80 MARKS

(During Summer Vacation after IV Semester)

It is needless to emphasize further the importance of Industrial Training of
students during their 3 years of studies at Polytechnics. It is industrial training,
which provides an opportunity to students to experience the environment and
culture of industrial production units and commercial activities undertaken in field
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problem solving in industrial setup as well as understanding of application of
knowledge and skills learnt in real life situations. The formative and summative
evaluation may comprise of weight age to performance in testing, general
behaviour, quality of report and presentation during viva-voce examination. It is
recommended that such evaluations may be carried out by a team comprising of
concerned HOD, teachers and representative from industry.

Teachers and students are requested to see the footnote below the study and
evaluation scheme of IV Semester for further details.
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