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ABSTRACT: This project focuses on developing an advanced Al-powered system for automating portfolio creation,
customization, and deployment. The system leverages a modern full-stack architecture incorporating React.js for an
interactive user interface, Tailwind CSS for efficient styling, and a Node.js backend for handling requests and
managing data. Supabase is utilized for real-time database operations and authentication, integrating OAuth for secure
user access.

The automation process is enhanced using Gemini API, enabling Al-driven content generation and optimization. Users
can manually input their details or provide a GitHub username, allowing the system to fetch repositories, contributions,
and profile information dynamically. Al-based logic structures this data into a professional portfolio, offering
multiple customizable templates. Additionally, jsPDF is integrated to generate downloadable PDF versions of
portfolios. The system is designed to ensure real-time updates and automatic deployment, eliminating the need for
manual intervention. Once generated, portfolios are hosted online instantly with a unique shareable link.

The proposed framework streamlines the portfolio-building process, removing technical barriers and offering an
accessible, cost-effective solution for professionals, students, and freelancers. By integrating multiple modern web
technologies with Al-driven automation, this system demonstrates a robust and scalable approach to personalized
portfolio management and deployment.

KEYWORDS: Portfolio automation, Al-driven deployment, React.js, Tailwind CSS, Node.js, Supabase, OAuth
authentication, Gemini API, jsPDF, GitHub integration, real-time updates, web development, full-stack system,
automated portfolio generation

I.INTRODUCTION

In today’s competitive job market, a well-structured online portfolio plays a crucial role in showcasing skills, projects,
and technical expertise, particularly for Computer Science (CSE) students, software developers, and professionals.
However, traditional portfolio creation requires manual setup, coding skills, and frequent updates, making it time-
consuming and inaccessible to many users. To address these challenges, we propose the Cognitive Al Portfolio
Automation Hub, an Al-powered system that automates portfolio creation, customization, and deployment by
integrating GitHub data, Al-generated content, and modern web technologies.

This system follows a full-stack development approach, utilizing React.js for an interactive frontend, Tailwind CSS
forstyling, Node.js for backend processing, and Supabase for real- time database management (Ref. 1, 6). OAuth
authentication enables users to securely link their GitHub profiles, while Gemini APl enhances portfolio content
generation by provid- ing Al-optimized descriptions, skill summaries, and project highlights (Ref. 2, 7, 8).

Additionally, jsPDF allows users to generate downloadable PDFs of their portfolios for offline sharing. The automation
process extracts repositories, contributions, and coding ac- tivities from GitHub, structures the data into a professional
portfolio, and deploys it instantly to a hosted platform (Ref. 3).

A key advantage of this system is real-time updates, ensuring that any modifications in a user’s GitHub profile are
automatically reflected in their portfolio without manual intervention (Ref. 3, 6). Unlike traditional portfolio platforms
that require manual setup, subscriptions, or advanced coding knowledge, this Al-driven solution provides an accessible,
cost-effective, and user-friendly experience (Ref. 4, 5).By leveraging Al and automation, the Cognitive Al Portfolio
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Automation Hub eliminates technical barriers, making portfolio creation effortless for students, freelancers, and
professionals. The project bridges the gap between skill demonstration and job market requirements, ensuring users
present a compelling digital presence without the complexities of manual website development (Ref. 5).

Il. LITERATURE REVIEW

The automation of portfolio creation has evolved significantly, with various approaches ranging from manual website
builders to Al-driven profile generators. Traditional methods rely on website development platforms such as
WordPress, Wix, and GitHub Pages, requiring users to manually update and maintain their portfolios. However, these
solutions demand technical proficiency in HTML, CSS, and JavaScript, making them inaccessible to non-developers.

Recent advancements have introduced Al-powered portfolio builders that fetch and structure user data from GitHub,
LinkedIn, and other platforms. Studies suggest that automated portfolio generation using Al-driven natural language
processing (NLP) and data extraction techniques significantly reduces development time [(Ref. 1, 2)]. Research in
machine learning for professional branding highlights the role of Al- generated descriptions and intelligent project
categorizationin enhancing portfolio presentation [(Ref. 3, 4)]. Technologies such as React.js and Node.js have been
widely adopted for building dynamic, real-time applications, while Supabase provides scalable, backend-as-a-service
solutions [(Ref. 5, 6)].

OAuth authentication protocols are essential for securely integrating external data sources like GitHub, allowing for
seamless data retrieval and portfolio updates [(Ref. 7, 8)]. Additionally, Al models like Gemini API enable automatic
content refinement, improving skill representation and overall portfolio effectiveness [(Ref. 2)].

Despite these advancements, existing systems often require manual intervention for updates and lack real-time
synchronization. The Cognitive Al Portfolio Automation Hub bridges this gap by integrating React.js, Tailwind CSS,
Node.js, Supabase, OAuth, jsPDF, and Gemini API into a unified solution for fully automated portfolio creation and
deployment.

A. Limitation and Motivation

Current portfolio-building solutions, while improving accessibility, still present several challenges. Many require
technical knowledge in web development, preventing non-programmers from effectively showcasing their work.
Additionally, subscription-based platforms often introduce financial barriers, making them inaccessible to students and
freelancers.

One significant limitation of existing portfolio generators is their lack of real-time updates. Users must manually
modify content to reflect new projects, contributions, or skills, which is both time-consuming and inefficient.
Moreover, limited Al capabilities in existing platforms often result in generic descriptions rather than tailored, skill-
focused summaries [(Ref. 3, 4)].

The motivation for developing an Al-powered, fully automated portfolio system stems from these gaps. As job
markets become more competitive, individuals require efficient, dynamic, and cost-effective solutions to showcase their
expertise without technical barriers. By leveraging modern Al and automation technologies, this project aims to streamline
portfolio creation, ensuring users always have an up-to-date, professionally structured digital presence [(Ref. 5)].

Furthermore, real-time synchronization with GitHub, Al-driven content optimization, and PDF generation provide
added value, making portfolios more adaptable for job applications, networking, and career growth. The Cognitive Al
Portfolio Automation Hub offers a solution that is scalable, intelligent, and user-friendly, addressing the growing need
for automated skill demonstration platforms.

B. Problem Statement

As digital portfolios become essential for job applications, the lack of accessible and automated solutions
presents a significant challenge. Manually built portfolios require web development expertise, frequent updates, and
hosting management, making them impractical for students and professionals unfamiliar with coding.

Existing portfolio platforms struggle with: Time-consuming manual updates, requiring users to frequently edit their
profiles. Limited Al-powered customization, leading to generic, less impactful content. Subscription costs and hosting
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constraints, which act as barriers for students and freelancers. Lack of real-time synchronization, preventing instant
updates based on GitHub activity

The need for a comprehensive, automated portfolio generation system is evident in today’s job market. By integrating
Al-powered content generation, real-time data fetching, and customizable templates, this project aims to revolutionize
how professionals present their skills. The Cognitive Al Portfolio Automation Hub will eliminate technical barriers,
ensuring a seamless, intelligent, and fully automated portfolio experience that is cost-effective, real-time, and
professionally optimized.

I1l. PROPOSED METHODOLOGY

The proposed methodology for the Cognitive Al Portfolio Automation Hub is designed to automate the process of
portfolio creation, customization, and deployment.

A structured workflow, as depicted in the process flow diagram. The outlined methodology includes the following
steps:

-
Toogmitive Al FPortfolio Auatormation
(=) =
L

o

Fig. 1. Workflow Process

It begins with user input collection, where users can either manually enter their details or provide their GitHub
username, allowing the system to fetch relevant information directly from their GitHub profile. After gathering the
necessary details, users can choose from multiple customizable templates, enabling them to personalize their portfolios
based on their preferences.

The system then processes the input and generates a structured portfolio with the selected design and content. Once the
portfolio is created, it is automatically deployed, eliminating the need for technical expertise. Finally, the platform
generates a unique, shareable link that users can use to distribute their portfolio across various channels.

By integrating automation, GitHub data fetching, and seamless hosting, this methodology provides a user-friendly,
efficient, and accessible solution for individuals looking to showcase their work professionally.

A. Ul & Sign up for access

The first image showcases the homepage of the portfolio generator, emphasizing its key features: GitHub integration,
Al-powered content generation, and customizable templates. Users can import their projects directly from GitHub,
utilize Al for portfolio creation, and select from various templates to design a professional portfolio. The interface
has a clean and minimalistic design with a prominent call-to-action (”"Get Started” and ”’Sign In”") buttons, encouraging
user engagement.
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Create Your Professional Portfolio

L) E| is]

Fig. 2. Workflow Process

Croate your account

Fig. 3. Workflow Process

The second image displays the account creation page, where users can sign up by entering their email address and
password. The simple and intuitive design ensures a smooth onboarding experience, guiding users seamlessly into the
platform. The blue ”Sign Up” button stands out, making it easy for users to proceed with registration. This step is
crucial in allowing users to save and manage their portfolio efficiently.

B. Signin
The sign-up page of the portfolio generator platform is designed with a user-friendly and minimalistic interface. The
background is light-colored, creating a clean and distraction- free environment for users.

At the top, the bold heading ”Create your account” clearly indicates the purpose of the page. Below this, two
essential input fields allow users to enter their email address and password. These fields are spacious and well-aligned,
ensuring ease of use, even on mobile devices.

The ”’Sign Up” button is styled in a bright blue color, making it stand out as the primary action on the page. This
enhances visibility and encourages users to proceed with the registration process. The page’s simplicity ensures a
smooth onboarding experience, reducing friction for users who want to quickly set up their portfolio and begin
customizing it.

This sign-up process is a crucial step that enables users to securely store their portfolio details, manage their templates,
and share their portfolio links effortlessly.

Sign in to your account

Fig. 4. Workflow Process
Al and Utility Modules
The Al module in your portfolio generator enhances the user experience by automating content creation and optimizing
profile details. It extracts data from LinkedIn and GitHub, ana- lyzes job descriptions and projects, and suggests
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improvements to make portfolios more appealing. Additionally, Al-driven content generation helps users craft
professional bio sum- maries, refine project descriptions, and even generate resumes and cover letters tailored to
specific industries. To improve visibility, Al also ensures SEO-friendly portfolio links, making them more discoverable
online.

The utility module, on the other hand, focuses on the core functionalities that ensure smooth performance and usability.
It manages data fetching and storage, allowing seamless integra- tion with LinkedIn, GitHub, and other platforms.
Users can customize templates, modify colors and layouts, and ensuremobile responsiveness for an optimal viewing
experience. Security and authentication are handled through secure login and OAuth integrations, safeguarding user
data. Additionally, portfolio sharing is simplified with unique, shareable links and hosting options, while caching and
performance optimizations ensure fast-loading pages. By combining Al-driven enhance- ments with robust utility
features, your portfolio generator will provide a seamless, intelligent, and professional portfolio- building experience
for users.

Start

User Input Method

Manual Entry Fetch from GitHub

Enter Details Fetch Details

Select Template

I Tempglates I

Template 1 Template 2 Template 3 Customize Portfolio

¥
Generate Portfolio

¥

Host Portfolio

¥

Generate Shareable Link

Fig. 5. Workflow of Cognitive Al.

Security and Privacy Considerations

Security and privacy are crucial for the portfolio generator to ensure user data remains protected while providing a
seamless experience. Secure authentication methods like OAuth for Linkedin and GitHub integrations, along with
strong password hashing, should be implemented to prevent unauthorized access. Data encryption in transit and
at rest enhances security, while role-based access controls restrict sensitive information to authorized users. Privacy
considerations include transparency in data collection, storage, and usage policies, allowing users to manage or delete
their data as needed. Compliance with regulations like GDPR ensures ethical data handling, while minimizing third-
party tracking and anonymizing analytics enhances user trust. By integrating these measures, the platform can
offer a secure environment where users confidently showcase their professional achievements.

IV.KEY FUNCTIONALITIES AND IMPLEMENTATION
The portfolio generator simplifies professional portfolio creation by allowing users to input their details manually
or fetch data automatically via GitHub integration, ensuring a seamless profile setup. It offers customizable

templates for personalization and generates a unique shareable link for easy access. The platform is built with a
robust back- end using frameworks like Node.js or Django for efficient data processing, while the frontend,
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developed with React or Next.js, ensures a responsive user experience. Supabase serves as the database for secure and
scalable data storage, with authentication managed through OAuth and JWT tokens for enhanced security. APIs
facilitate seamless data retrieval, while cloud hosting and CDN integration optimize perfor- mance and accessibility.
Additionally, security measures such as encryption, role-based access controls, and compliance with privacy standards
ensure data protection, making the platform a reliable and efficient solution for professionals looking to showcase their
achievements.

Cognitive Al Partfalio Automation Hub GitHub Repositary Parifolia Template Selection Fartfolia Hesting Service

Cogmitive 4l Portfalic Automaticn Hub Gitiub Reposttary Portfoito Template Selecticn Partfolin Hosting Service.

Fig. 6. Sequence Workflow of Cognitive Al.

User Authentication and Role Management
Overall, user authentication and role management are designed to maintain security and data privacy. Cognitive Al
Portfolio adopts a strong user authentication and a role-based access control scheme.

Supabase Auth takes care of authentication for email/password logins and OAuth providers for smooth access. Users
has defined permissions, such as accessing datasets or uploading documents; other security measures involve JWT
session management for secure user sessions, including email verification and password reset for added account
security and protection against unauthorized access.

V.EVALUATION AND RESULTS

The Cognitive Al Portfolio Automation Hub was evaluated based on usability, performance, and security.
GitHub

TABLE |
FEATURE AND TECHNOLOGY STACK
Feature [Technology Stack
GitHub Integration GitHub API, Supabase, Node.js
Customizable Templates React.js, Tailwind CSS, HTML,
CSS
IAutomated Portfolio React.js, JavaScript, Supabase
Generation
Instant Hosting and \Vercel
Deployment
Data Storage and Supabase, PostgreSQL Database
Management
IAuthentication Authorization|Supabase Auth, PostgreSQL

integration efficiently fetched user data, while customizable templates allowed seamless personalization. Portfolio
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generation was completed in under 10 seconds, with automated deployment within 30 seconds using Vercel. Supabase
authentication, OAuth ensured data protection. The project successfully provided a fast, secure, and automated
portfolio hosting solution, making portfolio creation effortless and accessible.

Usability Testing and User Feedback

Usability testing was conducted to evaluate the efficiency, accessibility, and user experience of the portfolio generator.
Test users, including students, freelancers, and professionals, interacted with the platform to assess its ease of use,
GitHub integration, customization options, and deployment speed. The results indicated that users found the interface
intuitive, with a smooth onboarding process and minimal learning curve. The ability to fetch data directly from
GitHub significantly reduced manual effort, and template customization allowed for a personalized portfolio design.

User feedback highlighted the fast portfolio generation and deployment speed, with most users successfully creating
and hosting their portfolios within a minute. The PDF export feature was well-received for providing offline
accessibility. Some users suggested additional template variety and more advanced customization options. Security
testing confirmed that Supabase authentication and Row-Level Security (RLS) effectively protected user data. Overall,
users appreciated the automation, simplicity, and efficiency of the platform, making portfolio creation effortless and
accessible.

Performance Evaluation
The performance was evaluated based on generation speed, deployment efficiency, scalability, and security. Portfolio
cre- ation was completed in under 10 seconds, while automated deployment took less than 30 seconds using Vercel.

TABLE 1l
PERFORMANCE TESTING RESULTS

[Test Scenario Metric Result
Concurrent Users (100) JART  [1.2 seconds
Concurrent Users (500) |ART 2.8 seconds
Portfolio Generation ~ PT 4.5 seconds per
(avg) document

*ART: Average Response Time
*PT: Processing Time
*QET: Query Execution Time

The GitHub integration efficiently fetched user details in real-time, and Supabase ensured fast query execution and
real-time data updates, enhancing system responsiveness. Scalability testing confirmed that the platform could handle
multiple concurrent users without performance degradation, ensuring smooth accessibility.

Limitations ldentified

There were limitations found even after positive outcomes.The Al Portfolio Generator has some limitations, including
restricted GitHub integration, which only fetches publicly available data, limiting customization for private
repositories. The platform currently offers a fixed set of templates, reducing flexibility for users seeking highly
personalized layouts. While Supabase ensures real-time updates, handling a large number of concurrent users may
introduce minor performance delays. The system also lacks advanced content editing options, restricting granular
control over text formatting and layout customization. Additionally, the PDF export feature is planned for future
enhancements, meaning users currently rely on online sharing instead of downloadable versions.

Summary of Results

The Summary of Cognitive Al Portfolio Automation Hub successfully automates portfolio creation, offering seamless
GitHub integration, customizable templates, and instant de- ployment. Performance testing showed fast portfolio
genera- tion (under 10 seconds) and automated deployment (within 30 seconds) using Vercel. Supabase authentication
and Row- Level Security (RLS) ensured secure user data management, while scalability tests confirmed smooth
handling of multiple concurrent users. Usability testing revealed high user satisfac- tion, with positive feedback on ease
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of use and automation, though requests for more templates and advanced customiza- tion options were noted. Overall,
the system proved to be fast, secure, scalable, and user-friendly, making portfolio creation effortless and accessible

VI. CONCLUSION AND FUTURE WORK

Conclusion

The Cognitie Al Portfolio Automation Hub automates portfolio creation, customization, and deployment with seamless
GitHub integration and Supabase authentication. Usability testing showed fast portfolio generation (under 10
seconds) and deployment (within 30 seconds), with secure data handling through Row-Level Security (RLS).
Scalability tests confirmed smooth performance for multiple users, though feedback suggested adding more templates
and customization options.

While the platform effectively provides a fast, secure, and automated portfolio hosting solution, some limitations
remain, such as restricted GitHub data access for private repositories. Future enhancements will include PDF export,
Al-powered content suggestions, and advanced editing features for better customization. Overall, the project delivers
a scalable, efficient, and user-friendly solution for professionals, students, and freelancers.

Future Work

The portfolio generator will be enhanced with PDF export functionality, allowing users to download their portfolios as
high-quality PDFs for offline access, job applications, or professional documentation. This feature will ensure that the
exported files maintain the design, structure, and content of the online portfolio while providing customization
options for layout and formatting.

Additionally, a code export feature will be integrated, enabling users to export their portfolio as a structured code
package that can be hosted on personal servers or modified further. This will give advanced users more flexibility to
customize, enhance, or self-host their portfolios beyond the platform. Future improvements may also include Al-
powered content suggestions, additional templates, and deeper GitHub integration to enhance the overall user
experience.
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