Data Structure Sorting Algorithm Simulation App
1) Background/ Problem Statement

Sorting algorithms are commonly used in software applications nowadays. If you start file explorer on your PC, for example, you may notice files arranged in various ways. Searching through sorted data is more efficient than searching through unsorted data.
Based on the significance of sorting algorithms, this system will assist in understanding various algorithms, beginning with work efficiency, algorithm implementation, basic ideas, sorting methods, and other aspects, and drawing conclusions in order to better select sorting algorithms.

Data Structure Sorting Algorithm Simulation System, this system is built so that it could be used to learn how most well-known sorting algorithm’s function. 

The aim of this system is to provide the greatest user experience possible. The demonstration software is designed to be user-friendly and simple to use.
2) Working of the Project

In this system, the user will first need to select any one type of algorithm at a time which they want to sort the array from 7 types of algorithms. The type of algorithm are Insertion, Selection, Bubble, Merge, Heap, Shell and Linear Search.
The user can add unsorted values to the array for sorting. It will display the unsorted array and starts arranging the values in an array with every pass/step. Different choice of colours to understand which values are being selected. The cyan colour depicts unsorted arrays, purple colour depicts the element currently being sorted and teal colour depicts the sorted elements.

It makes easy to understand the process of sorting with the visualization. At every step or pass the sorting values can be heard in an audio form as well.
3) Advantages
· It is very simple and user friendly.

· Using same array, we can apply any algorithm

· Used different colours so that the user can understand which numbers are being swapped or used in a step

· Text and audio help them to understand what is done in that particular step
4) Limitation/Disadvantages
· The user cannot save or share a function or array.
· User cannot stop or manually go back or go forward to any step.

· Audio is not optional.
· Colours cannot be changed.
5) System Description

The system comprises of 1 major module with their sub-modules as follows: 

User
· Choose Algorithm 
The user can select from 7 type of algorithm they want to sort the array, they are as follows:

1. Insertion Sort

In Insertion Sort values from the unsorted part are picked and placed at the correct position in the sorted part.
2. Selection Sort

In Selection Sorting, the sorting algorithm selects the smallest element from an unsorted list in each iteration and places that element at the beginning of the unsorted list.
3. Bubble Sort

Bubble Sorting works on the repeatedly swapping of adjacent elements until they are not in the intended order.

4. Merge Sort

Merge sort first divides the array into equal halves and then combines them in a sorted manner.

5. Heap Sort

in Heap Sorting, the algorithm will start from the right-hand side, by finding the largest value in an array and placing it to the last position.
6. Shell Sort

In Shell sort, we make the array h-sorted for a large value of h.
7. Linear Search

A Linear Search is used to search for an element in an array.
· Add values & Proceed

The user can add unsorted values to the array for sorting.
· Simulation of the Algorithm with every pass/step

It will display the unsorted array and starts arranging the values in an array with every pass/step.
· Different choice of colours to understand which values are being selected
· Cyan colour depicts unsorted arrays.

· Purple colour depicts the element currently being sorted.

· Teal colour depicts the sorted elements.
· Unsorted & Sorted Array 

It makes easy to understand the process of sorting with the visualization.
· Step/Pass information in text as well as Audio

At every step or pass the sorting values can be heard in an audio form as well.
6) Project Life Cycle

The waterfall model is a classical model used in system development life cycle to create a system with a linear and sequential approach. It is termed as waterfall because the model develops systematically from one phase to another in downward fashion. The waterfall approach does not define the process to go back to the previous phase to handle changes in requirement. The waterfall approach is the earliest approach that was used for software development
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7) System Requirement

I. Hardware Requirement

i. Laptop or PC
· Windows 7 or higher

· I3 processor system or higher
· 8 GB RAM or higher
· 100 GB ROM or higher
ii. Android Phone (6.0 and above)

II. Software Requirement

iii. Laptop or PC

· Android Studio
8) Application- This system is similar to a building block in that it assists a student in understanding the algorithm step by step regardless of the array length.
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