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ABSTRACT:

Algoviz is a state-of-the-art learning tool that leverages live animations and interactive Visualizations to change the way developers and students learn about
algorithms. Algoviz animates algorithm ideas in a way that immediately bridges the gap between the theoretical part of the algorithm and the abstraction of
algorithmic ideas; being able to see the ideas come alive in a fast-paced animation makes them easily digestible. Algoviz allows students to do more than just write
an initial code and then see nothing but a blank screen; they can now see how their innovations work with step-by-step animations and gain real coding experience
and problem solving confidence. The Algoviz environment supports a whole variety of topics including graph traversal, sorting, searching, dynamic programming,
and many more. There are visualizations that can be understood by students with widely-ranging levels of understanding; providing explanations and various
programming language (and corresponding code samples) versions. Algo Vis allows for an authentic and engaged learning experience by allowing input of one's
own data, a change of speed of the algorithms, and observing the various algorithmic flows in directions

INTRODUCTION

AlgoViz offersa distinct service to explore algorithms using interactive visuals and animation. The arrangement is structured in an manner that algorithmic
processes can be "followed through" easily step by step and are less likely to cause someone to miss important components of the procedural nature of
the algorithm. Exhaustive animation transitions will illustrate the highlighting steps in a way that makes the entire process less daunting and more
engaging. There is device responsive control functionality that allows the user to modify the input values and see the effects of the differences in the
process along with the results to inspire learning by discovery based processes Sorting methods, advanced data structures, searching methodology are all
interactive visual. Decomposing for explanations in a stepwise matter encourages interaction while reducing static visuals and improving learning and
understanding. Promotional insights of relative utility and complexity potentially encourage contrast in classroom juxtaposition reinforcing comparative
assessments. Promoting interaction in real time encourages a real time learning making Algo Viz a fabulous resource to capitalize on algorithms it also
allows for performance analysis beyond animation using detailed analysis of execution time, used memory, and computational trade offs. Cross platform
functionality provides uninterrupted device experience which allows for ease of learning for students, teachers, and professionals. The interface promotes
user engaged interaction.

REVIEW OF LITERATURE

Algorithm Visualization in Education

Algoviz employs real-time animations and interactive graphics to help students and developers understand algorithm functionality. In Algoviz, you can
visualize processes such as sorting, searching, and graph traversal, as each component is visualized step-by-step to develop an understanding of how the
process works. Algoviz provides an opportunity to visualize algorithm processes and remove the confusion from the abstract theoretical knowledge of
algorithms by applying the theory to concepts.

User Interaction and Customization in Learning Tools

Learners can enter any data they wish, control the speed of algorithm execution, and watch how the flow occurs in real time! Engaging the learner in a
hands-on experience fosters engagement and supports their effective problem solving and writing code with confidence.

Algorithm Visualization in Education

For every algorithm visualization, there are well-researched explanations with code samples in multiple programming languages with the potential of
allowing students of various experience levels and programming languages to proceed with the learning outcomes.
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EXISTING SYSTEMS

Currently, most existing platforms that teach algorithms do it via static materials (tutorials, texts, or videos (recorded)). Some platforms allow customized
visualizations, but these customizations have restrictions. Most of the recorded content does little to foster real-time interactivity, sometimes even
controlling the speed of the visualizations to see what an algorithm is doing or allowing a user to input their data. The tools we discussed only provide
passive learning experiences, where learners have little user interactivity and no custom learning experiences. Many of the existing tools only indicate a
small band of algorithms or only perform in one programming language, which may restrict their use to narrow curriculum or learning styles while
concurrently not having explainers integrated in correlation to the visualization, meaning learners will have to sway back and forth between windows or
sources of information. In addition, many existing tools do not account for learning diversity in students, especially for those that rely on sources or
videos that are text-based.

FIELD OF INVENTION

For many developers and students, learning the subspecialty of computer science known as data structures and algorithms (DSA) can tend to be a largely
painful process. It can be overwhelming for both students and developers on the outset, as even learning about the basic ideas about algorithms like
pseudo code can be rather painful. Algoviz intends to provide help with this. Algoviz was developed with the intent to help ease the pain and even have
fun learning algorithms.Algoviz approaches algorithms interactively to "play" algorithms to demonstrate how they artistically work. Users see the pseudo
code for the algorithm and how it is executed step by step. Visualizing the algorithm to experiment with provides users a more constructive perspective
of the algorithm. Additionally, users can add their own data to watch how the algorithm works, in real time, demonstrating what the algorithm does
depending on their input data.Finally, Algoviz probably has its greatest strength in that it has taken DSA and made it fun instead of boring. It takes the
abstract theory of DSA, makes it video game-like fun. Algoviz combines the visual learning space with the upstairs practice spaces to provide practically
anyone - regardless of background - the ability to understand even the most complex algorithms, confidently.

SOFTWARE DESCRIPTION

. Frontend: HTML, CSS, JavaScript
. Backend:Flask

. Database:SqL.ite

. Quiz Interface: Tkinter

SCREENSHOTS

Login

Email

Don't have an account? Register here

FIG 6..1.1 LOGIN PAGE OF ALGOVIZ
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4 nlgDV|sual|zer Home Register AboutUs Start Ouiz Complexity Analyzer

Master OSA Visually

Visualize, Learn, and Conquer RAlgorithms with our animated
guides.

FIG 6.1.2 HOMEPAGE OF ALGOVIZ

DSA Menu

Data Structures (DS)

® Searching
Linear Search Data Structures (DS) are like different ways you can organize your toys in the box to make it easier to find what you need.

Binary Search

Exhaustive Search Now, imagine you put all your cars in one corner, your building blocks in another, and y: d animals in a different

Jrm— much easier to find the red car because you know where to look! This is like using a goed data structure to organize information on a

Sorting computer. It helps the computer find things quickly and easily.

Bubble Sort
Insertion Sort

Selection Sort

E2diesort Algorithm

* Graph

Dijkstra's Algorithms (A) are like the steps or instructions you follow to do something with your
Floyd-Warshall * Take one block

¢ Add another block on top.
Kocks * Keep adding bl until you run out or the tower falls.

Prim’s * Measure the height of your tower.

FIG 6.1.3 DATA STRUCTURES MENU
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Linear Search Visualization

Definition: Pseudocode: B Real-Time Example:
Finding a Contact
imagine yeu are sraling thr

Bhene’s contast st to find a
Allce Tne 15t sn't sories

Time Complexity Analysis Space Complexity Analysis

Time Compiexity Analysis Space Complexity Analysis

Pelaive Spn
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You inditon Vo s Vo check every.
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FIG 6.1.4 LINEAR SEARCH VISUALIZATION

Pseudo Code Linear Search

Start Search for 22 Start Search for 99 (Not Found) Stop Search

Start from index O
Repeat until end of array:
Check if current element == target
If yes, return index

If no match, return -1

Click "Start Search" to begin!

= I'm ready!

Go to Linear Search

FIG 6.1.5 PSEUDOCODE VISUALIZATION
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TRY IT YOURSELF! ®

Enter array e.g. 5,10,1F 37 @ CREATE ARRAY T RANDOM ARRAY
i CLEAR = SAVE IMAGE " START SEARCH +— PREVIOUS = NEXT
STOP SEARCH

23 20 14 1 40 74 18 25 95

‘%' Found 37 at index 4!

FIG .1.6 USER EXECUTION

CONCLUSION

This AlgoViz project has shown the effectiveness of the displaying complex algorithms as a means to improve understanding and learning. The project
has done Algorithm visualization and algorithm interaction which are themselves dynamic and alive to help the users interact with different and complex
algorithms in a more friendly and simpler manner.
e Hereis what we were able to accomplish:
e  Enhanced Algorithm Understanding: Users were able to reason better with some algorithms such as sorting, searching, and graph traversal
when they were given the explained version implemented with visualization.
e  Enhanced Learning Experience: Students greatly improved their understanding with the interactive features of the visualizations with respect
to various parameters and were able to change the values with the results changing in real time.
e  Practical Usefulness: The project has educational relevance in the real worlds for both expert and novice users for understanding the relevance
of the complexity and provides them with the educational applicability.
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