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Abstract: The VECEM project offers an interactive web-based interface to support the upload, and discovery of vector
embeddings. For the purpose of promoting collaboration and innovation among the Al research community, the interface
allows users to share datasets, discover shared embeddings, and share Al prompts for agentic model creation. VECEM in
corporate a Firebase-based authentication system, such as Google Sign-In, with a Fast API backend and Mongo DB for
secure and scalable data handling. The system utilizes a modular frame work consisting of pages like Dataset Detail,
Upload File, and Prompt Page, which all enable crucial features like dynamic dataset interaction, profile and setting
management, and community-based sharing of content. A consistent dark the med user interface enhances professional
aesthetics and user engagement across all components. This work successfully meets its objectives of creating a
centralised platform for embedding sharing, implementing secure authentication work flows, and enabling interactive data
handling. Furthermore, it establishes a foundation for future developments, including real-time collaboration features,
advanced embedding analytics, and Al-driven prompt generation.
Index Terms: Vector embeddings, collaborative Al, Firebase authentication, Fast API, Mongo DB.

I. INTRODUCTION
This Vecem is an open-source platform designed to revolution is how vector embeddings are shared, explored, and
utilised. Built with a modern, professional and dark-themed Ul, Vecem provides a collaborative space for Al researchers,
developers and enthusiasts to upload vector embeddings in real time. The essential concept of Vecem is making
embeddings hit her to walled off in proprietary systems transparent, open to discovery, and community-centered. By
enabling users to contribute and search embeddings trained on different models, Vecem is both a learning tool and an
open research platform. At the heart of Vecem lies a commitment to openness and accessibility. Whether you're working
with natural language, images, or multimodal data, Each uploaded dataset comes with detailed metadata and customizable
settings, ensuring clarity and flexibility. The platform also features user profiles, prompt sharing, and a community page to
foster knowledge exchange and innovation. Security and personalization are managed with Firebase Authentication,
offering streamlined sign-up, login, and even Google Sign-In. With MongoDB at the backend, users completely own their
data, such as being able to permanently delete their account and related embeddings. Whether students playing around
with Al or experienced ML practitioners, Vecem enables users to help drive the increasing vector-based intelligence
landscape. essentially, Vecem is more than utility, it's an active community in which embeddings pickup context,
collaboration forges ahead, and the frontiers of machine understanding are pushed ever forward.
Il. SYSTEM ANALYSIS

A. Existing System

Existing systems highlight a significant gap: there is currently no unified platform that allows users to upload, share, and
explore vector embeddings collaboratively. While many tools focus on generating or analyzing embeddings in isolated
environments (e.g., NLP pipelines, academic tool kits), none provide a centralised, user-friendly space for community
driven interaction with embeddings. This restricts accessibility, comparability, and reusability across fields. VECEM tackles
this disadvantage by providing a transparent platform to which users upload their own embeddings, see the work of other
users and collaboration in embedding-based Al research and applications.
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Drawbacks
1. No Centralised Platform: Current systems do not have a centralized location for uploading, maintaining, and
comparing vector embeddings. VECEM addresses this by providing a collaborative, easy-to-use platform.
2. Absence of Prompt integration: No platforms currently are capable of enabling prompt generation to go along with
embeddings. VECEM especially ensembles prompts so that they can be combined with context or tasks of sense.
3. Features for Poor Collaboration: All tools run independently without share, discussion, or versioning features. VECEM
fosters community reuse and data setter usability.
4. Narrow Domain Focus: Most systems are built for particular applications (e.g., NLP), so they are rigid. VECEM
accommodates abroad set of domains and use cases
Feasibility Study
The feasibility study for the Vecem project evaluates its technical, operational, and economic potential, ensuring the
platform is effectively developed, deployed, and sustained. By analyzing each dimension, the project can meet user needs,
stay within budget, and scale as required, while minimizing risks and challenges. This comprehensive assessment ensures
the project's long-term success and viability. From an economic perspective, the Vecem project is very viable. It utilizes
cost-effective, open-source technologies and cloud services, which greatly minimize initial development expenses.
I1l. SYSTEM SPECIFICATIONS

A. Hardware Requirements
The hardware requirements for the Vecem project are designed to ensure optimal performance across various platforms.
For the CPU, the system supports Intel i5,i7,0r i9 processors (or equivalent), Apple M1 or M2 (formac OS), and AMD
Ryzen5,7, or 9processors (or equivalent for Linux). These processors ensure fast data processing and smooth operation.
Cloud storage is taken care of by Azure Storage to deal with large datasets, providing scalability and secure storage. For
web access, one requires a modern browser such as Google Chrome. These hardware requirements give a sound basis
for the efficient functioning of the platform
B. SoftwareRequirements
The software requirements for the Vecem project are centered on efficient and modern technologies. Frontend is
constructed with React.js, offering an efficient and dynamic user interface with responsive styling being complemented by
TailwindCSS. Fast APl manages API requests on the backend in an efficient manner, supporting fast and secure
interactions with the database. MongoDB is used as the main database for storing user embeddings and data. For
deployment, Docker is employed for containerization, providing portability and scalability. Firebase Authentication is also
integrated for secure sign-in of users, such as Google Sign- In. The system supports Windows, macOS, and Linux.

IV. PROJECT DESCRIPTION
A. Overview of the Project
Vecem is an open-source web platform that aims to encourage collaborative work over vector embeddings. It offers an
easy-to-use interface where users can upload, share, and download embeddings from various data formats. Developed
with a Fast API backend, React frontend, and MongoDB database, it also includes Firebase Authentication for secure user
access. The platform is equipped with visualization tools and supports advanced Al workflows, making it a comprehensive
ecosystem for embedding exploration, management, and research acceleration.
B. System Architecture
Fig.1 depicts the system architecture of the Vecem platform, highlighting key components and their interactions. The front
end, built with React and Typescript, handles user-facing features like authentication, dataset management, and community
interactions. The backend, written in FastAPI, is responsible for authentication, dataset uploading, user management, and
embedding processing. MongoDB is used as the database, which stores user name, dataset name, and log information.
External services like a Firebase Authentication is used and Microsoft Azure cloud storage provide secure log-in and
effective file handling. Modularity and scalability.
C. ModuleDescription
1) User Authentication Module
This module provides secure user access through Firebase Authentication. It supports both email/password and Google
Sign-In, providing an effortless on boarding experience. The module enables users to create an account, login, and have
secure sessions. Another feature supports account deletion for users, so their data gets completely removed from the
system. By implementing strong authentication measures, this module protects user information while maintaining ease of
access to all features on the Vecem platform.
2) Embedding Upload Module
The embedding upload module enables users to upload vector files in formats like JSON or plain text. The system
performs validation checks to ensure correct formatting and metadata tagging before accepting the upload. Once verified,
embeddings is securely to red in the MongoDB database with relevant details like file types, upload date, and user ID's.
This module is critical in maintaining data consistency and serves as the entry point for all future operations and including
search.
3) User Profile & Management Module
This module provides users with complete ownership and control of their profile and uploaded embeddings. Users can
access their contributions, edit embedding metadata, delete embeddings, or change privacy settings (public/private access)
from a dedicated profile dash board. If users opt to delete their account, all related data is securely erased from the
database and provides users with transparency and authority in controlling their data on the platform while maintaining
the user privacy
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4) Prompt Engineering Module
This module helps users create and refine prompts for agentic Al systems. It also facilitates straining light machine learning
models based on uploaded embeddings. The module supports submitting structured prompts and providing feedback on
prompt quality and anticipated Al action. By combining prompt design and model interaction, it promotes
experimentation and creation of intelligent systems. It also provides a testing ground for embeddings for applied machine
learning pipelines, enabling research and deployment potential.
D. Data Flow Diagram
Fig.2 illustrates the overall flow of the Vecem platform system, detailing interactions among the user, Firebase
Authentication, and various functional modules. It involves processes including user authentication, embedding upload and
validation, profile management, and deletion of account. Dataflow between the frontend and MongoDB is also shown,
indicating how information is stored, updated, and retrieved. The chart points out seamless integration, modular
architecture, and user control in all operations of the Vecem platform.
E. Use Case Diagram
Fig.3 illustrates the major interactions between the user and the Vecem system with a use case diagram. It defines the key
functionalities including signing up, logging in, uploading embeddings, profile setting management ,account deletion, and
data uploaded analysis. Each operation is a system-supported feature that the user triggers. The diagram depicts succinctly
the extent of user interaction and the modularity of the system such that every critical use case is user-focused and easy
to access.
F. Sequence Diagram
Fig.5 depicts a modern welcome page with engaging visuals and navigation, guiding users to explore, login, or signup. Fig.6
depicts a clean login page with secure access, input validation, and recovery options, ensuring only authenticated user
entry. Fig.4 demonstrates the order of activities that take place when a user uploads embeddings. Beginning from
authentication through Fire base, the flow goes through file upload, validation, creates the database according to dataset
details in MongoDB and then stored successfully in Microsoft Azure cloud storage. Which invokes data retrieval and
rendering on the frontend. The sequence diagram depicts real-time system communication among components such as
the frontend, backend, database, and Firebase to guarantee secure upload, effective storage.

V.SYSTEM IMPLEMENTATION

A. Introduction
System implementation is the act of bringing the designed Vecem platform plan to a running, working system. It entails
deploying the backend, frontend, authentication, and database pieces and putting them together smoothly. This stage
makes the system do what it is supposed to do and be accessible, safe, and easy to use for actual application to the user
Fig.7 depicts the homepage dashboard with consistent design, section navigation, and quick access to recent datasets and
actions.
B. Screenshots
Fig.8 depicts the profile page showing personal details, editable fields, activity summary, and as leek, user-friendly layout.
Fig.9 depicts the settings menu with options to customize theme, user name, API key, GitHub profile, and personal info.
Fig.10 depicts the upload menu with drag-and-drop, file validation, dataset details, and progress indicators for seamless
data integration.
Fig.11depicts the edit menu where users can manage datasets by renaming, replacing, or deleting files with intuitive layout
support.
Fig.12 depicts the community page with posts, comments, likes, and filters, fostering usercollaboration through a clean,
card-based layout.
Fig.13 depicts Vecora, an Al-powered chat bot used to generate and refine prompts, providing 24/7 assistance through a
friendly, conversational interface.
VI. SYSTEM TESTING

A. Tests Conducted
System testing included a series of black-box and white-box tests to verify the proper functionality of all components. The
main tests were:
* Functional Testing: To verify login, upload, edit, and chat bot features.
» UI/UX Testing: To ensure visual consistency and responsiveness across devices.
* Integration Testing: To verify that all modules work together smoothly.
* Security Testing : To check for secure login and data access permissions.
* Performance Testing: Evaluating load time, especially during file upload and chat bot interactions.
B. Test Cases

TABLE | TEST CASES AND RESULTS
Test Case Description Expected Result Status
Login with User enters valid correct email Passed credentials and password
Login with User enters invalid incorrect email Passed credentials or password
Upload User uploads an invalid file unsupported file Passed type format
Upload valid User uploads a File uploaded file valid file successfully
Password in User updates New password Passed
Change Username username in updated Passed settings successfully
Uploaded file User renames a Filed name Passed
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Delete User deletes an File removed uploaded file uploaded file from the system

Interact with User asks Relevant chat bot question response shown

prompt with generate a generated Passed prompt

Post in User creates a Post visible in community new post forum

Comment on User comments Comment community on a community displayed below Passed

post post post User signs up with a valid Redirect to login credentials email and page

Signup with User enters an Show error in valid email format message

Signup with User tries to sign existing up with an Passed email existing email

View user User views their Profile displayed profile profile with correct info delete user User deletes associated n data

Passed

VII. CONCLUSIONSAND FUTURE ENHANCEMENTS

A. Conclusions

The development of the Vecem platform successfully integrates modern technologies to create a user-friendly, secure,

and scalable system for uploading and managing vector embeddings. By utilizing tools like React, Fast APl, MongoDB,

Microsoft Azure and Firebase Authentication, the platform ensures smooth interaction, reliable data handling, and strong

security. Features such as file validation, user profile management, and dataset browsing make the platform efficient and

functional. The system's responsive design and dynamic animations further enhance user engagement. Overall, Vecem

achieves its primary goal of providing a collaborative, interactive space for managing embeddings, laying a strong

foundation for continued growth and innovation.

B. Future Enhancements

Future enhancements for Vecem include:

1. Support for more file types like CSV and XML to expand data compatibility.

2. Implementation of advanced search and filter features for better dataset exploration.

3. Addition of data visualization tools to help users interpret embeddings more intuitively.

4. Introduction of real-time collaboration features for shared dataset editing.

5. Development of are commendation system for similar embeddings or datasets.

6. Creation of a mobile application for increased accessibility across devices.

7. Integration with external APIs and Al tools for analysis and annotation of embeddings.

8. Deployment of a user analytics dash board for monitoring activity and engagement.

9. Support for custom embedding transformations directly with in the platform.

10. Implementation of version control for datasets to track and manage changes effectively.

VIII. APPENDIX A

A. Front End

The frontend of the Vecem platform is developed using React.js, providing a dynamic, responsive, and modern user

interface. Tailwind CSS is used for styling, ensuring a clean and mobile-friendly design. The frontend allows users to

upload vector embedding files, browse datasets, manage profiles, and interact with animations powered by Framer

Motion.

B. Back End

The backend of Vecem is built using Fast API, a high-performance web frame work for building APIs in Python. It handles

authentication, file validation, user management, and interaction with the database. All the user data is stored in

MongoDB like dataset name, meta data, and user information and all the embeddings are stored in Microsoft Azure cloud

storage. The backend also manages secure operations such as login via Fire base Authentication, account deletion, and

embedding edits. It is designed for scalability and efficient data processing.
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