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DATA STRUCTURES: OVERVIEW AND ITS APPLICATIONS

By Deepika Ratnakar

Abstract

This paper tries to throw light in the types ofalatructures and their application in the field of
Computer Science. Computer Science is an areaudf/ sthich is gaining momentum as the
need and urge for retrieving and exploring infororats growing day by day. Data structures
have been the area of research for a long periddeirarena of computer science. The need to
have efficient data structures has become even nmpertant as the data grows in an
exponential nature.

Keywords

Introduction, Types of data structure and theirigption

BCAC-1 SSN-2278-8794 9




Episteme: an onlineinterdisciplinary, multidisciplinary & multi-cultural journal
Bharat College of Artsand Commerce, Badlapur, MMR, India
Volume 7, I ssue 2 September 2018

Introduction

A data structureis a storage format and data organization thableeamodification and
efficient access.It provides a means to manage langounts of data efficiently for uses such as
internet indexing services and large databasesallysiefficient data structures are key to
designing efficient algorithms. Data structures gererally based on the ability of a computer to
store and fetch data at any place in its memomgifipd by a pointer—a bit string, representing
a memory address, that can be itself stored in memed manipulated by the program. Data
structures can be used to organize the retriev@lstorage of information stored in both main

memory and secondary memory

Types of data structure and their application

* Array
* Link List
» Stack
* Queue
* Map
» Tree
* Graph
» Array

Arrays are among the oldest and most important skatectures, and are used by almost every
program. They are also used to implement many athtx structures, such as lists and strings.
They effectively exploit the addressing logic ofrguuters. In most modern computers and
many external storage devices, the memory is adonensional array of words, whose indices

are their addresses. Processors, especially vgrtaressors, are often optimized for array
operations. Arrays are used to implement mathemalatectors and matrices, as well as other
kinds of rectangular tables. Many databases, samadl large, consist of (or include) one-

dimensional arrays whose elements are records.
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Types of Array
» One-Dimensional Array

It is used represent the elements of the array.[Jliseused for dimensional or the sub-script of

the array.
» Two-Dimensional Array

The Two -Dimensional array is used for representiregelements of the array in the form of

the Columns and rows and these are used for regiregehe Matrix

» Multi-Dimensional Array
The Multidimensional Array are used for Representhre Total Number of tables of Matrix.
Application of Array

» Array Can beUsed in CPU Scheduling
Arrays can be used in various CPU scheduling alyos.

> Array Can be Used in Recursive Function

The function calls another function or the samefion again then the current values are stores

onto the stack and those values will be retrieverwdpntrol comes back.

» ~Array are used toimplement data structure
1.Stack using Array

2.Queue using array
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» Link List

A linked list is a dynamic data structure. The nemf nodes in a list is not fixed and can gi
and shrink on demand. Any application which hagiéal with an unknown number «
objects will need to use a linked |

Typesof Linked Lists
A singly linked list

In asingly linked list, each node in tllist stores the contents and a pointer or referenceet
next node in théist. It does not store arpointer or reference to the previous node. ... [t
node in asinglelinked list points to nothing

Application of singly Link list

1. In single linked list, element or nodes only linkthe next element in the list. A sin

linked list is nullterminating meaning when the pointer is null, eeis finishec

2. A doubly linked list

In a double linked list, each node contains a ezfee to the previous node and the next 1
(as long as they aren’t the head or tail node. hEade has a value prope
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Mode O Mode 1 Mode 2

Application of Linklist

1. Consider the history section of web browsers, wlit creates a linked list of w«
pages visited, so that when you check history énmsal of a list) or press ba

button, the previous node's data is fetc

2. Another real life example could a queue/line of persons standing for food
mess, insertion is done at one end and deletiothat. And these operations hap

frequent. dynamic queues / stacks are efficiemigiemented using linked lis

3.A simple real life example is a Traihere each coach is connected to its previous
next coach (Except first and last). In terms ofgpamming consider coach body

node value and connectors as links to previousartinode:

» Stack
It is a linear data structure which follows a paiar order in which the operations ¢
performed. The order may be LIFO(Last In First Qut}-ILO(First In Last Out

Mainly the following three basic operations arefpened in the stac

= Push: Adds an item in the stack. If the stack is fullerthit is said to be an Overflo\
condition.

= Pop: Removes an item from the stack. The items are gbppthe reversed order in whi
they are pushed. If the stack is empty, thenstid to be an Underflow conditic

= Peek or Top: It Returns top element of sta
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= isEmpty: It Returns true if stack is empty, else fe

Push
Last in, first out
Stack ’
Insertion and Deletion
happen on same end igngipi
- - T -~
op Pop

Application of stack data structure:

« Toreverseaword.

- An"undo" mechanism in text editors; this operation is acdshpd by keeping a
text changes in a stack.

o Undo/Redcstacks in Excel cWord.

« Language processing :

o space for parameters and local varig is created internally using a ste

o compiler'ssyntax check for matching braiis implemented by using sta

« A stack of plates/booksin a cupboard.

- A garagethat isonly one car wide. To remove the first car in we have to take ou
the other cars in after it.

«  Wearing/Removindangles.

. .Back/Forward stacks o browsers.

» Queue
A Queue is a linear structure which follows a autér order in which the operations are
performed. The order is First In First Out (FIF@)good example of a queue is any queu
consumers for a resource where the consumer thrag fiest is :erved first

Application of Queue Data structure
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1. When a resource is shared among multiple consuniexamples include Disk
scheduling, CpuScheduling.

2. Round Robin Scheduling

3. Job Scheduling

4. Keyboard Buffer

» Maps

A map is a data structure and its majorly useddst searching or look up data. It stores data in

the form of key and value pairs where every kaynigjue

Key and values could be almost of any data typetl#s discussion lets look at only simple type
keys. Generally you would have keys that are $lg@t strings etc. A simple example would be
storing first names as keys and values as idsma@ Names obviously would be strings and id's

would be ints.

Key: Value

John: 1

Peter : 2

Application of Map data structure

1. Dictionaries builds using ldash Table Data Structure

2. ltis used for caches, database indexing, fastldakup

> Tree

Tree represents the nodes connected by edges.

Binary Tree is a special datastructure used far dadrage purposes. It has a special condition

that each node can have a maximum of two childtdras the benefits of both an ordered array
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and a linked list as search is as quick as in tedarray and deletion or insertion operation

are as fast as in linked list.
Application of Tree data structure
1)Foldersin Operating system

In windows go to command line and tyjpee. You can see the folder tree structure.

el o H
L —main

L—ijaua

du
L—huji

L—metutils
app
hwild
apture
analyze
impl
itils
wamples
ping
portscan
zpeedde tector
iles
nc
rf
pCap
KCp
inject
impl
arse
ipuvb
1tils
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2) Linux filesystemisalso atree
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3) Network Routing

» Graph

Graph is a pictorial representation of a set ¢géctis where some pairs of objects are connected

by links. The interconnected objects are represenyepoints termed aertices, and the links
that connect the vertices are caléeiges.
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Formally, a graph is a pair of s€¥s, E), whereV is the set of vertices aiftls the set of edges,

connecting the pairs of vertices

Application of Graph Data structure

« Connecting with friends on social media, where easdr is a vertex, and when users
connect they create an edge.
« Using GPS/Yahoo Maps, to find a route based ontssiomoute.

Conclusion
In this paper | have included typesldta Structure andheir application .
Data Structure is to keep thatain-memory. So that it can be Queried, Fetched,
Updated in a fast manner to suite #pplication needs Like Hash Table - used for
fastdata lookup - symbol table for compilers, database xmtg Caches,Uniquédata

representation.
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