a

38

=

REM

Volume: 09 Issue: 06 | June - 2025

1z 11
%ﬁ !nternational Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.586 ISSN: 2582-3930

© 2025, [JSREM

AlgoVision: A Comprehensive Platform for Algorithm Visualization and
Company-Specific Interview Preparation

Gowtham R Naik*
Prajwal?, Ronit Khandelwal®, Prajjawal Pandey?*, Siddhart dwivedi®
! Assistant Professor
2345 UG Students, CSE
The National Institute of Engineering
Mysuru, India

ABSTRACT-- AlgoVision is an innovative platform
designed to visualize a wide array of algorithms while
also offering company-specific interview questions.
This dual functionality provides a holistic approach
to mastering algorithms, combining visual learning
with targeted interview preparation. By allowing
users to observe the behavior of algorithms
dynamically and practice questions that major
companies frequently ask, AlgoVision caters to both
students learning algorithms and professionals
preparing for technical interviews. This paper
explores the design and features of AlgoVision, its
significance in both academic and professional
contexts, and how it addresses the needs of learners
and job seekers alike.

KEYWORDS-- Algorithm Visualization, Technical
Interview  Preparation, Interactive Learning,
Company-specific Questions, AlgoVision.

I.  INTRODUCTION

Understanding algorithms is critical in both academic
and professional realms of computer science. While
algorithms are a fundamental component of many
computer science curricula, they are equally important in
technical interviews, where companies frequently test
candidates on their problem-solving skills. AlgoVision is
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a platform designed to bridge the gap between these two
areas by providing algorithm visualizations coupled with
company-specific interview preparation.

In this paper, we discuss the development and features of
AlgoVision, its potential impact on learning and job
readiness, and how it addresses current gaps in algorithm
visualization and interview preparation tools.

Il. LITERATURE SURVEY

1. Visual Learning for Data Structures and Algorithms
(DSA): Research has illustrated the importance of visual
learning for the comprehension of demanding concepts
within DSA for students. Hundhausen et al. (2002)
indicated that visualizations of algorithms enhance the
learning process through student participation via
interaction by experimenting, thus making abstract
concepts more tangible.

2. Interactive Platforms for Algorithmic Learning:
Platforms such as LeetCode and HackerRank focus on
problem-solving but do not offer visualization of
exercises. AlgoVision enhances such platforms by
integrating problem-solving exercises with the dynamic
visualization of data structures to bridge the distance
between each area.

3. Algorithm Animation and Visualization Tools:
AlgoViz, for example, is widely known as a site for
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visualizing data structures (Shaffer et al., 2010)—but this
is done with less scope for uniquely defined algorithms.
AlgoVision plans to aim toward providing experiences
that are much more interactive and could be influenced
by the user in customizing the animation sequence by
allowing students to write and animate their own
algorithms.

4. Personalized Learning Platforms- Personalized
learning paths use algorithms to deliver contextualized
content. AlgoVision employs a similar approach with
personalized learning pathways to help learners manage
learning goals and modify content according to
performance feedback, therefore improving overall
learning time.

5. Gamification in Education: Employment of
gamification creates excitement motivation and
engagement in learning. Platform like Codecademy uses
badges and leaderboards; AlgoVision aims to incorporate
this type of gamification such as achievements and real-
time feedback that could make the learning experience
more fun.

6. Security and Authentication in E-Learning Platforms:
It is of utmost importance for educational platforms to
provide secure authentication services. Research
advocates the adoption of methods such as OAuth and
JWT. Algo-Vision provides security access via student
authentication using college emails, shielding sensitive
students’ data from abuse and maintaining a tight
concentration on learning.

7. Challenges in DSA Learning and the Role of
Visualization: The tech may be daunting, predominantly
because of its abstract nature. Studies have proved the use
of numerous dynamic visuals in enhancing the
understanding of abstract concepts among students
simultaneously. AlgoVision makes a step further by
providing detailed visualizations of these algorithms,
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hence ensuring that the entire concept is tackled,
internalized, and made very clear.

I11. MOTIVATION AND BACKGROUND

1. The Need for Algorithm Visualization

Understanding algorithms in textual form or with simple
diagrams is tedious for beginners. Algorithms seem to
possess complex control flows, multiple data structure
manipulations, and mathematical abstractions. Without
visualization, the learner finds it hard to follow the
execution step by step, creating loopholes in
understanding and application.

Algorithm visualization tools provide an instant
interactive appeal to bridge that gap. The real-time view
into the step-wise execution of algorithms gives users the
sense of how data structures evolve, the changes to
variables, and the effect different operations have upon
performance. This hands-on approach to abstract
methods becomes much more concrete in understanding.
The visualization helps point out inefficiencies, find
flaws in logic, and compare optimization strategies that
can improve problem-solving capabilities.

In from basic sorting algorithms such as Bubble Sort,
Merge, visualization strengthens immersion and
retention within the field of algorithmic problems.
Consequently, students, self-learners, and professionals
can attain a better intuitive understanding towards
algorithmic problem-solving, thus building abilities for
optimized and efficient code writing.

2. Preparation for Technical Interviews: -

Technical interviews are yet another complex step to land
a software engineering position. The candidates, most
often, will have to solve algorithmic problems in a short
amount of time while explaining their thought process,
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approach to solving problems, and their coding skills. All
this, coupled with the pressure of doing well and the sheer
volume of possible questions, makes it a tough task to
prepare for an interview.

Adopting a strategic mindset towards preparing for
technical interviews would involve understanding
patterns of problems frequently asked, noting high-
frequency topics, and customizing one's study plan
accordingly. Since each of the companies has an
inclination towards certain types of problems, doing
company-specific preparation will help a lot.

Since interviewers frequently ask the same type of
problems over and over again, job seekers can make
better use of their study time by targeting these problems,
spending their time deepening knowledge of high-impact
topics, and ultimately increasing their chances of success.
It is especially resource-saving for candidates if they are
provided with company-specific curated sets of questions.

AlgoVision: A One-Stop Solution for Learning and
Interview Preparation

To address both the need for algorithm visualization as
well as efficient interview preparation, AlgoVision was
created. It combines interactive algorithm visualizations
with a well-curated collection of company-specific
coding challenges-a great tool for students and job
seekers.

For Students and Learners: AlgoVision presents step-by-
step animations of algorithms that introduce even
complicated abstract ideas, removing the foes of how
some data structures work.

For Job Seekers: The collection comprises company-
specific problem sets and mocks interviews, enabling
candidates to effectively prepare for coding assessments
and technical rounds.

© 2025,[JSREM | www.ijsrem.com

For Educators: AlgoVision serves as a classroom aid and
makes algorithm teaching an interactive and fun
experience.

AlgoVision is the entire deal of learning real-time
visualizations alongside targeted preparation for the
interview.

IV. FEATURES OF ALGOVISION

AlgoVision is an amalgamation of dynamic

visualizations and preparatory techniques for teaching

algorithms, thus making it very unique for interviews.

The following comprise the core of its functionality:

Algorithm Visualization: AlgoVision provides dynamic

visualizations for a wide variety of algorithms, from

simple sorting and searching algorithms to complex
graph traversal and dynamic programming.Key features
of the visualization component include:

e Interactive simulation: The user can change the way
the inputs are run in the algorithm, providing a look
in at how each step of the algorithm does evolve, and
how the data structures-a standards of arrays, linked
lists, or graphs-get affected.

e Real-Time Feedback: AlgoVision is capable of
giving real-time feedback about how well the
algorithms work, measuring time and space
complexity.

e Alternate Solution: Besides the core visualizations,
the system provides a detailed explanation of how
every algorithm works and fissures into pseudocode
and applications of its algorithm.

o  Company-Specific Interview Preparation: One of the
more unique features of AlgoVision is its ability to
curate interview questions in accordance with the
company the user is preparing for. This feature
consists of:

e Company-Wise Question Bank: AlgoVision
arranges interview questions quite conveniently
based on the companies (say like Google, Amazon,
or Facebook), making the user's focus on the
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varieties of questions and types of tasks frequently most  distinguished components of the system
asked in interviews for these organizations. architecture are given as follows:

o Real Experience of Interview: The platform
incorporates a simulation with regard to the
experience for the solving of problems in a technical
interviewing-like condition, adding to users' practice The user logs in to the platform with a username and
under timelines akin to reality. password that's authenticated based on the information

already registered into the system on a successful login.

The successful authentication of these credentials will

lead to the user being granted access to the home page. If

failed, the authentication will bring the users to the login
page to keep the system safe also.

e User Authentication

e General Detailed Solving Pattern: Provision of
solving and explaining each problem stepwise,
allowing the user to learn how to improve their skills
in addressing problems through the grounds of
mistakes they make.

e Home Page and Module Access

After logging in successfully, the first page presented to
the user is the Home Page, which is a hub for navigation.
The main modules of the platform are:

e Algorithm Visualization Module: This module
presents textual explanations, employed sample
code implementations of complex algorithms in
several programming languages,and step-by-
step visual representation.

e  Quiz Module: Through this module, the users
can take up assessments about algorithms, data
structures, and other technical issues. This
assessment feature allows them the opportunity
for self-evaluation and assists with spotting
areas where they are weaker or need revision.

e Interview Questions Module: An ordered list of
technical interview questions designed to
provide the common questions they receive for
the interview process, along with links into the
code-solving portals-LeetCode, which
facilitates streamlined interview preparation.

e CodePen Module: This creates a coding
environment for live coding in multiple

System Architecture
System Workflow and Architecture

user inter

(e < > < programming languages-C, C++, Python, and
Vf“;'k'zﬁi?y — — Java-and enables online writing, testing, and
S ) = = R .
<\/ <> Coomanon) | (2 coding debugging.

B LEET cOI
LINK

The platform workflow is designed to help the end user
follow the entire learning continuity of the program. The
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e Secure Logout ProcessIn order to ensure the security
of their data, the ability to log out securely is provided
so that their sessions cannot be accessed by anybody
without their consent, maintaining their privacy.

o Key Features and BenefitsThe platform is designed to
provide an engaging and user-friendly experience.
Some great features are:

e Interactive Learning: Algorithm Visualization
enhances theoretical understanding through
thorough explanations.

o Self-assessment: The Quiz and Interview
Questions module help users recognize which
areas they should work on.

e Practical Coding: CodePen is a multi-language
supported live coding environment.

e Holi minimalist in preparation, the platform
marries learning, practicing, and preparing for a
whole and thus becomes a single solution for the
technical skills development.

Use Case Diagram

Login
Algorithm Visualisation
Interview Question
Quiz

Admin CodePen
Student Logout

Lecturer

Use Case Diagram

The use case diagram provides a visual representation of
the interactions between various actors and the system
functionalities of AlgoVision. This diagram illustrates
the roles of the actors involved and the use cases they
participate in, providing clarity on system behavior and
user interaction.

© 2025, [JSREM | www.ijsrem.com

1. Actors

The AlgoVision platform involves three key actors, each

playing a crucial role in its functionality and success.

e  Admin: The Admin is responsible for managing the
platform's overall operations. Their primary tasks
include creating and maintaining user accounts,
monitoring system performance, and ensuring data
security. By overseeing these critical aspects, the
Admin ensures the platform runs smoothly and
remains secure for all users.

e Student: The Student is the primary user of
AlgoVision. Students engage with the platform's
rich learning content, including algorithm
visualizations, interview question repositories, and
coding exercises. These features are designed to
enhance their knowledge and skills, helping them
achieve their academic and professional goals.

e Lecturer: The Lecturer plays a supportive role in
students’ learning journeys. They track student
progress, provide guidance, and evaluate
performance through quizzes and other assessment
tools. By offering personalized feedback and
mentoring, lecturers help students maximize their
learning potential and overcome challenges.

Together, these actors contribute to the platform's

ecosystem, ensuring it meets its objective of delivering

an engaging and effective learning experience.

2. Use Cases

The AlgoVision platform incorporates a range of use
cases designed to facilitate seamless interaction between
users and the system's functionalities. Each use case
addresses specific user needs, ensuring a comprehensive
learning experience.

e Login serves as the entry point to the platform,
enabling secure authentication for all users,
including administrators, students, and lecturers. By
verifying credentials such as email and password,
the system ensures that only authorized users gain
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3.

access, maintaining the platform's integrity and
security.

Algorithm Visualization is a core feature that offers
interactive, step-by-step visual representations of
algorithms. This use case is particularly beneficial
for students as it simplifies complex concepts,
enhancing understanding and retention. Lecturers
can utilize this feature to guide students through
challenging topics, making the learning process
more engaging and effective.

The Interview Question module provides a
repository of curated questions organized by
company and topic. Students can practice these
questions to prepare for interviews, track their
progress, and focus on areas requiring improvement.
This use case aligns with AlgoVision’s goal of
bridging the gap between academic learning and
real-world application.

Quiz functionality supports knowledge assessment
by allowing students to test their understanding of
DSA concepts and related topics. Lecturers can
create and evaluate quizzes, offering personalized
feedback to students. This use case reinforces
learning and highlights areas needing attention,
fostering continuous improvement.

CodePen serves as an integrated coding
environment where students can write, test, and
execute code. This hands-on feature encourages
experimentation with algorithms and coding
problems, promoting practical learning and
problem-solving skills.

Finally, Logout ensures secure termination of user
sessions. This feature is crucial for protecting user
data and preventing unauthorized access,
contributing to a safe and reliable user experience.

Importance of the Use Case Diagram

The use case diagram helps in:

© 2025, [JSREM | www.ijsrem.com

e Visualizing System Scope: Clearly defining the
boundaries of AlgoVision’s functionalities.

e Understanding User Interaction: Mapping out
how different actors interact with the system’s
features.

e Facilitating Development: Serving as a reference
for developers to implement system requirements.

o Enhancing Collaboration: Providing a shared
understanding  for  stakeholders, including
developers, educators, and students.

This diagram underscores AlgoVision’s commitment to
delivering a robust, user-friendly, and educational
platform tailored to the needs of its target audience.

V. IMPLEMENTATION

1. Development Environment

In the development environment, AWS services, backend
server, and frontend interface support EC2, S3, and RDS
to perform hosting, storage, and database management
functions. The backend servers are built with Node.js,
while Express.js ensures highly efficient handling of
APIls and communication between different components.
The frontend is developed with React.js, providing a
dynamic and intuitive interface for smooth interaction.

ALGOVISION

SERVER CLIENT DATABASE

Algovision files
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2. System Architecture access to different resources. The backend is deployed on

The application implements microservice architecture, AWS EC2 to ensure its availability, reliability, and
allowing for seamless and independent operation of each performance.

component. In this network architecture, it is properly

maintained and is also scalable. The backend handles

APl requests, user authentication, and database
interactions, whereas the frontend interacts with it using | ‘
RESTful API calls. AWS Lambda has been integrated for | NGDE

MODULES | |CONTROLLERS‘ |MIDDLEWARE| | MODELS ‘ ‘ ROUTES |

executing serverless functions, thereby enabling better

infrastructure cost savings and improved performance.

3. Frontend Backend files

The frontend uses React.js to provide a responsive and

interactive user interface. It interacts with the backend

via RESTful APIs, pulling and displaying data

putiing paying VI. TESTING

seamlessly. The Ul components are designed to be
modular and reusable, enhancing maintainability. State
management is handled by Redux, ensuring data flow
between components exists and performance is improved.
It also employs AWS Amplify to facilitate quick
deployment of the frontend application and hosting; thus,
updates and scaling are incredibly seamless.

The primary goal of testing is to ensure that AlgoVision
performs as intended across diverse scenarios, meeting
the functional and experiential needs of its users. This
involves a comprehensive assessment of the platform to
confirm that key features, such as user authentication,
algorithm visualizations, and progress tracking, operate
E smoothly and without errors. Testing also plays a critical

role in identifying and resolving any bugs or
| inconsistencies to maintain a high standard of system

e | [rose | [ e | reliability and performance. Furthermore, it evaluates the

% platform's ability to handle high user loads and large

[couroneurs] [ eaces | datasets efficiently, ensuring scalability and stability

[ aconmius | [ coves || meonr | under demanding conditions. A significant aspect of

__ — testing is ensuring the protection of user data by
] [ ] implementing and verifying robust security measures to

safeguard against potential vulnerabilities. Beyond
functionality and security, the testing process seeks to
refine the overall user experience by identifying usability
issues and recommending improvements, thereby
creating a more intuitive and satisfying interaction for the
end-users.

Frontend files

4. Backend

The backend uses Node.js and Express.js for rapid and
efficient execution of the business logic and for handling
the API requests. The server manages the processes of
user authentication, data handling, and proper
communication with the database. So the authorization is
done with JWT (JSON Web Tokens), and it controls
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Project Testing

Authentication in Testing (Wrong Password)

Login
sid@gmail.com

Invalid password

Testing Login Functionality: Right Email 1D and Wrong
Password

Objective: Verified the system's ability to detect and
handle login attempts with valid Objective: Verified the
system's ability to handle login attempts with valid email
IDs and incorrect passwords, ensuring data security and
reliability. Steps performed included entering a valid
registered email ID, providing an incorrect password, and
observing the system's response. The expected outcome
was to display an error message like "Incorrect password.
Please try again,"” prevent unauthorized access, and avoid
revealing sensitive information. The actual outcome
matched expectations, with the login attempt being
rejected, a clear error message displayed, and no
unauthorized access. The system logged the failed
attempt for security monitoring. Observations showed
that the error message was clear, the system responded
promptly without delays or unexpected behavior.
Conclusion: The test validated the authentication
mechanism's robustness in handling incorrect password
attempts while maintaining user account security. Fig.
4.4 Email not in Format.

| www.ijsrem.com

Signup
Full Name:

Prajjawal

Email:

‘ Prajjawalasfdasd.com ‘

‘ || Please include an ‘@' in the email address. ‘Prajjawalasfdasd.com’ is missing an ‘@' ‘

Wrong Email Format A

Objective: Verified the system’s ability to handle cases
where a user attempts to sign up with an email address
that is already registered, ensuring proper validation and
preventing duplicate accounts. Steps performed included
entering a valid email address that had already been
registered, along with other required details such as
username and password, and observing the system’s
response upon clicking the signup button. The expected
outcome was for the system to display an error message,
such as "This email address is already registered,"
preventing the user from proceeding with the signup
process. The actual outcome met expectations, with the
system identifying the existing email, rejecting the
signup attempt, and displaying a clear error message.
Observations showed that the error message was concise
and user-friendly, preventing confusion, and the system
did not allow the creation of duplicate accounts. No
delays or unexpected behaviors were noted during the
process. Conclusion: The test confirmed that the system
effectively handles attempts to register with an already
existing email, ensuring the integrity of user data and
preventing duplicate accounts. This feature helps
maintain accurate user records and enhances the overall
user experience.
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Signup
Full Name:

siddharth

Email:

sid@gmail.com

Password:

Error creating user

Wrong Email Format B

Objective: Verified the system’s ability to handle cases
where a user attempts to sign up with an email address
that is already registered, ensuring proper validation and
preventing duplicate accounts. Steps performed included
entering a valid email address that had already been
registered, along with other required details such as
username and password, and observing the system’s
response upon clicking the signup button. The expected
outcome was for the system to display an error message,
such as "This email address is already registered,"
preventing the user from proceeding with the signup
process. The actual outcome met expectations, with the
system identifying the existing email, rejecting the
signup attempt, and displaying a clear error message.
Observations showed that the error message was concise
and user-friendly, preventing confusion, and the system
did not allow the creation of duplicate accounts. No
delays or unexpected behaviors were noted during the
process. Conclusion: The test confirmed that the system
effectively handles attempts to register with an already
existing email, ensuring the integrity of user data and
preventing duplicate accounts. This feature helps
maintain accurate user records and enhances the overall
user experience.

© 2025, [JSREM | www.ijsrem.com
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@ Failed to load resource: the server responded :5000/api/auth/signup:1 ()
with a status of 500 (Internal Server Error)

Server Not Responding

Objective: Verified the system’s ability to handle cases
where the signup server is not connected or listening,
ensuring the user experience remains informative and
reliable even during server unavailability. Steps
performed included attempting to complete the signup
process while the server was either disconnected or
unresponsive. The expected outcome was for the system
to display an appropriate error message, such as "Signup
service unavailable. Please try again later,” preventing
the signup process from proceeding and informing the
user of the issue. The actual outcome was consistent with
expectations, with the system detecting the server issue
and displaying a clear error message indicating that the
signup service was unavailable. Observations showed
that the error message was straightforward and provided
users with actionable feedback. Additionally, the system
did not allow users to proceed with the signup process
until the issue was resolved. No other unexpected
behaviors were observed. Conclusion: The test
confirmed that the system effectively handles scenarios
where the signup server is unavailable, providing clear
communication to users and preventing them from
proceeding with the signup process, which ensures a
smooth user experience even during technical disruptions.

Compiler Testing for Syntax Error

jdoodle.cpp: In function 'int main()':
jdoodle.cpp:5:13: error: expected ';' before '}’ token

return @
A

3

A C++ syntax error occurs when the code violates the

language’s grammar rules, leading to compilation failure.
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Common syntax errors include missing semicolons,
mismatched parentheses or curly braces, incorrect data
types, undeclared variables, and improper function
definitions. For example, forgetting to place a semicolon
at the end of a statement or not closing a code block with
the appropriate curly brace can trigger errors like
"expected ;” before" or "expected ‘}’ at end of input."
These errors prevent the program from compiling and
need to be corrected before successful execution.

Java Compiler Error

In Java, a syntax error occurs when the code does not

Execution failed: No "public class" found to execute

adhere to the language's rules, causing a failure during
compilation. Common syntax errors in Java include
missing semicolons, mismatched curly braces or
parentheses, incorrect variable declarations, and
improper method definitions. For instance, forgetting to
place a semicolon at the end of a statement or having
mismatched parentheses in a method call can result in
errors like "semicolon expected” or "illegal start of
expression." Additionally, using undeclared variables or
incorrect data types can cause errors such as "cannot find
symbol" or "incompatible types." These errors need to be

File "jdoodle.py”, line 1
print(“Hello!)
M

SyntaxError: EOL while scanning string literal

fixed before the program can successfully compile and
run. Syntax errors are typically easy to identify, as the
Java compiler provides clear error messages that help
developers pinpoint the issue in the code.

Python Error

| www.ijsrem.com

In Python, a syntax error occurs when the code violates
the language's structure rules, preventing the program
from running. Common syntax errors include missing
colons, improper indentation, unmatched parentheses,
and incorrect use of keywords or operators. For example,
forgetting to put a colon after defining a function or loop
(if x > 5 without :) can result in an error like
"SyntaxError: expected ":\" Similarly, mismatched
parentheses or brackets, such as having an opening
parenthesis without a closing one, can lead to
"SyntaxError: unexpected EOF while parsing." Python is
also sensitive to indentation, so inconsistent indentation
levels can cause errors like "IndentationError:
unexpected indent." These errors typically occur during
the parsing phase, and the Python interpreter provides
clear error messages pointing to the location of the issue.
Correcting these errors is essential for the code to run

properly.

AlgoVision Test Cases

Test Case Sample Input Expected Obtained Status
ID Output Output (Pass/Fail)
TCAO01 User logs in with Successful Login Successful Login Pass
correct
credentials
TCA02 User enters Error Message: Error Message: Pass
incorrect "Invalid "Invalid
password Credentials' Credentials'
TCAO3 New user Account Created Account Created Pass
registers with Successfully Successfully
valid details
TCA04 New user Error Message: Error Message: Pass
registers withan ‘Email Already ‘Email Already
already used Exists' Exists'
email
TCAO05 User searches for Displays Binary Displays Binary Pass
‘Binary Search’ Search Search
algorithm Visualization Visualization
TCA06 User searches for Error Message: Displays Unrelated Fail
anon-existent "Algorithm Not Results
algorithm Found'
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TCA07 User attempts to Redirect to Login Access Granted Fail
access premium Page Without Login
content without
logging in

TCA08 User submits Code Execution Code Execution Pass
code fora DSA and Output and Output
problem Displayed Displayed

TCA09 User submits Error Message: No Error Message Fail
incorrect code ‘Syntax Error' Displayed
with syntax error

TCA10 User tries to Access Denied Notes Displayed Fail
access another Message Without
user's private Authorization
notes

TCA11L User requests Password Reset Password Reset Pass
password reset Email Sent Email Sent

TCA12 User triesto log Error Message: Logged In Without Fail
in with an "Please Verify Verification
unverified email Your Email'

TCA13 User applies a Displays Sorting Displays Incorrect Fail
filter for 'Sorting Algorithms List Algorithm List
Algorithms'

TCA14 User accesses Displays Displays Random Fail
‘Top Interview Company-Specific Questions
Questions' section Questions

TCAI15 User logs out Redirected to Redirected to Pass

Homepage Homepage

VII. EDUCATIONAL AND PROFESSIONAL
IMPACT

AlgoVision: Bridging Education and Career Preparation

AlgoVision has been designed to cater for the critical
needs of algorithm learning as well as technical interview
preparation. Combining interactive visualization with
targeted problem-solving, it will provide a
comprehensive platform for students, job seekers, and
professionals wishing to cement their knowledge of
algorithms.

1. Visual Feedback-Aided Learning

| www.ijsrem.com

Research has shown that visual learning aids amount to
robust comprehension of abstract concepts, particularly
in subjects like computer science. Traditional ways to
learn algorithms—reading textbooks, following static
diagrams—are often incapable of communicating the
dynamic flow of algorithm execution. Users of
AlgoVision can see the real-time transformations of data
structures, the flow of control execution, and the impact
of various algorithmic decisions in visualizations that
take one through the individual steps interactively. This
interactive approach thus makes learning more intuitive,
captivating, and effective, enabling students and self-
learners to create a strong conceptual foundation in
algorithm design and implementation.

2. Focused and Efficient Interview Preparation

One of the greatest pains for preparing for a technical
interview is determining what to study and where to
focus oneself. Many candidates end up spending hours on
random problems without any goal. Allowed to choose
from curated company-specific questions, AlgoVision
facilitates targeted practice on problems that are likely to
be posed by the companies of interest. With the
preparation mapped according to actual hiring concerns,
users will soon streamline their study process, improve
efficiency, and augment their confidence before the
technical interviews. The detailed solutions and
explanations mean they are able not only to solve
problems but also to understand optimal tactics, common
pitfalls, and variations of the same problem.

Incorporating real-time algorithm visualization with
targeted problem-solving, AlgoVision proves to be an
all-in-one platform to either augment learning, improve
problem-solving skills, or endorse job readiness, being
truly invaluable to aspiring software engineers and
computer scientists.
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VIII. TECHNICAL CHALLENGES

Technical Challenges in Developing AlgoVision

Like many other platforms designed for such purposes,
AlgoVision has to overcome multiple technical
challenges associated with ensuring concurrent user
experiences. These challenges include scalability, data
management, and personalization: all important to keep
the platform reliable and relevant.

1. Scalability of Algorithm Visualizations: Users may be
able to run the visualizations in real time without
performance degradation while working with larger
datasets or more heavyweight algorithms. Responsive
experience must be maintained with efficient memory
management, optimized rendering techniques, and
parallel processing. Since most of AlgoVision is running
in a browser environment, tinkering with WebAssembly
code, WebGL, or GPU acceleration could considerably
increase performance in visualization, enabling even
graph traversal or dynamic programming to run without
lag.

2. Updating Company-Specific Questions: In order for
AlgoVision to be a worthwhile tool for any job seeker, it
should continuously curate and publish a catalog of
company-specific coding challenges. This will need
some sort of automated solution for scraping a number of
sources for problems, filtering them, and finally
validating  them-including  actual interviewing
experiences and trends from coding platforms and hiring
practices. It is also vital that these problems are precisely
validated in regard to accuracy, difficulty category, and
solution. Machine learning-based classification and
difficulty ranking of questions could aid in such work-
processes without sacrificing relevance.

3. Personalization: AlgoVision aims to deliver a
personalized learning experience that reflects the users'
progress, strengths, and weaknesses. A functional

© 2025,[JSREM | www.ijsrem.com

recommendation engine must analyze user interactions,
track a performance history over time, and recommend
AMost Suitable Algorithms or interview questions to
concentrate on next. By combining reinforcement-based
learning, collaborative filtering, and graph-based
suggestions, the platform can create dynamic
personalized learning paths that will evolve as the user
does. Real-time analytics and skill assessments would
contribute to refining the personalized recommendations,
leading to maximum user engagement and efficiency.

IX. FUTUREWORK ANDIMPROVEMENTS

AlgoVision opens itself up for a plethora of future
developments with myriad promising avenues of
enhancement:

1. Incorporating machine learning: The next iteration of
AlgoVision will employ machine learning algorithms to
design a customized learning pathway for every user with
the users' previous progress, strengths, and weaknesses
taken into account. Depending on how the user interacts
with the interface and performs, the platform will provide
adaptive recommendations ensuring that beginners and
advanced users receive content at an appropriate level.

2. Including algorithm libraries: The AlgoVision project
must continue building its own library of algorithms in
order to progress as an innovative teaching tool. Not only
standard and advanced data structure algorithms, but also
complex algorithms found throughout Al such as a deep-
learning neural network and algorithms pertaining to
computational optimization. Algorithms related to other
aspects of technology such as bioinformatics or
algorithms from the world of blockchain cryptography
would also assist in gaining ground into further modern
technological advances.

3. Collaboration features: If users can begin collaborating,
sharing solutions, and discussing algorithms in real time,
this will create a huge enhancement in the learning
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community. The features of live coding sessions, peer
code reviews, discussion forums, and collaborative
problem-solving competitions could provide a more
active and engaging experience for users. These features
will strengthen collaborative learning since it will enable
a collective exchange of ideas in trading and problems
that need-solving.

4. Virtual and augmented reality: Future versions of
AlgoVision are good candidates for virtual and
augmented reality implementation. Such technologically
advanced integration will provide the learner with an
opportunity for immersion and hands-on learning.
Explaining algorithms will occur inside a 3D interactive
environment that will allow users to visualize a graph
traversal, transition in dynamic programming, or multi-
dimensional optimizations. This would serve to open
many avenues for teachers and researchers dealing with
the problem of delivering computer science education.

X. RESULTS

ALGOVISION

Welcome to AlgoVision

You can Visualize Algorithms.|

Home Page

The Home Page of AlgoVision serves as the central
dashboard, providing users with quick access to various
features of the platform. It is designed with an intuitive
and user-friendly interface that enhances navigation and
engagement. The homepage includes sections such as
Algorithm Visualization, Interview Preparation Question,
CodePen and Quizzes.

© 2025, [JSREM | www.ijsrem.com

What is Bubble Sorting?

Description of the algorithm

Visualize Algorithms Page

The Visualize Algorithms Page is a core feature of
AlgoVision, designed to help users understand complex
algorithms through interactive visual representations.
This page provides step-by-step animations of various
algorithms, such as Sorting, Searching, Linked Lists,
Trees, and Graph Traversals. Users can input custom data
and observe how the algorithm processes it in real-time.
Each visualization is accompanied by an explanation of
the logic, time complexity, and key steps involved.

AlgoVision

Algorithms

Algorithm Theory Page

The Algorithm Theory Page provides in-depth
explanations of various algorithms, covering their
working principles, mathematical foundations, and real-
world applications. Each algorithm is categorized based
on its type, such as Sorting, Searching, Graph Algorithms,
Dynamic Programming, and Divide & Conquer. The
page includes theoretical descriptions, step-by-step
breakdowns, and complexity analysis to help users
understand the efficiency of different approaches.
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The Algorithm Code Page

Visualisation

Theory

temp < wreld

The Algorithm Code Page provides the implementation
of wvarious algorithms in multiple programming
languages such as C, C++, Java, and Python. Each

AumatonSpeed W TP

algorithm is presented with properly structured code,
accompanied by comments for better understanding. The
page also includes explanations of key functions, input-
output examples, and edge cases to help users grasp the
practical aspects of algorithm implementation.

Algorithm Visualization Page

The Algorithm Visualization Page is designed to provide
an interactive learning experience by animating the
execution of various algorithms. Users can select
algorithms such as Sorting (Bubble Sort, Quick Sort,
Merge Sort), Searching (Binary Search, Linear Search),
and Data Structures (Linked Lists, Trees, Graphs) to see
how they work step by step. The page visually represents
the data flow, highlighting key operations like
comparisons, swaps, and traversals. It also includes speed
control, step-by-step execution, and real-time input
customization to enhance understanding. This feature
helps users grasp complex algorithmic concepts more
intuitively, making learning more engaging and effective.

Web Development Quiz Section

| www.ijsrem.com

The Web Development Quiz Section is designed to test
and enhance users' knowledge of web technologies such
as HTML, CSS, JavaScript,

React, Node.js, and

ALGOVISION

Hello, Siaanarth

Which of these is a JavaScript framework?

databases. The quiz consists of multiple-choice questions
(MCQs), coding challenges, and conceptual questions
covering both basic and advanced topics. Users receive
instant feedback on their answers, along with
explanations to reinforce learning. A progress tracker
records performance, allowing users to identify strengths
and areas for improvement. The DSA Quiz Section is
designed to assess and improve users' understanding of
Data Structures and Algorithms (DSA). It includes
multiple-choice questions, coding challenges, and
problem-solving exercises on topics such as Arrays,
Linked Lists, Stacks, Queues, Trees, Graphs, Sorting,
Searching, Recursion, and Dynamic Programming. Users
receive instant feedback on their answers, along with
detailed explanations to enhance conceptual clarity. [7]
Rodriguez-Garcia, A., et al. (2020) Empirical analysis of
the usefulness of algorithm visualization systems for
educational purposes. IEEE Access.
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ALGOVISION

AlgoVision

Anmaton Speed %'

Interview Questions Page

The Interview Questions Page provides a curated
collection of technical interview questions categorized by
topics, difficulty levels, and companies such as Google,
Microsoft, and Amazon. The questions cover key areas
like Data Structures, Algorithms, System Design, Object-
Oriented Programming, and Database Management.
Each question includes a detailed solution, explanation,
and possible variations to help users understand different
approaches. Users can track their progress, attempt
coding challenges, and bookmark important questions for
revision.

X1. CONCLUSION

AlgoVision is a powerful and holistic tool that assists
algorithm learning and technical interview preparations.
By seamlessly intertwining interactive algorithm
visualization with  hand-picked company-specific
interview questions, it gives a beautifully unique and
engaging way to hopefully master those steep problem-
solving skills. Typical ways people learn about
algorithms involve reading textbooks or watching video
lectures, which often miss the whole hands-on aspect
needed to absorb algorithmic concepts. AlgoVision
covers this by providing visualizations in real-time; it
gives a solid view of each and every step of how an
algorithm runs, helping them dig deeper and develop
intuition about its workings.

© 2025,[JSREM | www.ijsrem.com

Apart from visualization, AlgoVision provides
concentrated preparation for interviews. With an
expansive set of coding questions made for specific
companies, users can focus on solving only challenges
they would encounter for job interviews on the road to
their career aspirations. The platform presents
explanations, full-fledged solutions, and critiques/utils,
helping users to enhance their coding skills as well as
understand the thought process behind any approach
taken. For students studying for exams, professionals
looking for a switch in jobs, and for anyone else seeking
to boost their algorithmic knowledge, this resource is
invaluable.

With the changes that AlgoVision is going through, its
leverage to reshape computer science education and
technical hiring continues to grow. Future rollouts could
include more personalized learning paths, Al-embedded
suggestions of what problems the student should work on,
and deeper layers of analytics in order to provide
visualizations and feedback not only on what topic was
covered but how far a student progressed and what they
should concentrate on next. With a large combination of
Commonwealth knowledge, practical knowledge, and
opportunity-based interview readiness, AlgoVision looks
all set to be one of the key staining grounds in computer
science education and interview preparation circles.
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