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Abstract

The creation of high-quality academic and technical documents using LATEX presents
a significant barrier to entry for many students and researchers due to its steep learn-
ing curve and the fragmented nature of existing toolchains. This paper introduces
Alephtex, a novel cloud-based platform designed to address these challenges. Ale-
phtex integrates a powerful LATEX editor with state-of-the-art AI assistance powered
by Google’s Gemini, real-time collaborative editing, and built-in Git version control.
Our system architecture is designed to provide a seamless, unified, and intelligent en-
vironment that streamlines the entire document lifecycle—from initial ideation and
drafting to final compilation and sharing. We detail the core features of the plat-
form, including context-aware AI for code generation and debugging, a credit-based
billing model for accessibility, and a comprehensive project management system.
Through a detailed workflow analysis, we demonstrate how Alephtex significantly
reduces the friction associated with traditional LATEX workflows, thereby enhancing
productivity for individuals and research teams.
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1 Introduction
The production of scientific literature, technical reports, and academic theses relies heavily
on the LATEX typesetting system for its unparalleled control over document structure,
mathematical notation, and typographical quality [1]. However, mastering LATEX requires
a substantial investment of time and effort, often distracting authors from their primary
focus: the content. Existing solutions, while powerful, often operate in silos. A researcher
might use one tool for editing, another for version control (e.g., a command-line Git
client), and a third for collaboration, leading to a disjointed and inefficient workflow.

Alephtex is engineered to solve this problem by creating a cohesive, intelligent, and
collaborative ecosystem for document creation. It is an AI-powered platform designed to
help students, researchers, and professionals produce high-quality documents and presen-
tations effortlessly. By integrating Google’s Gemini AI directly into the editing environ-
ment, Alephtex acts as an intelligent co-writer, designer, and editor. This eliminates the
need for users to spend hours on formatting, template construction, or debugging complex
LATEX code.

This paper presents the architecture, key features, and user workflow of the Alephtex
platform. We will explore how its core components—AI assistance, real-time collabora-
tion, and integrated version control—work in concert to provide a next-generation writing
experience.

2 System Architecture
The Alephtex platform is built on a modern, cloud-native architecture designed for scal-
ability, real-time performance, and security. The system is composed of four primary
services, as illustrated in Figure 1.

User Frontend (Web App) Backend API

AI Service (Gemini)

LATEX Compiler Service

HTTPS REST/WebSocket

API Call

Job Queue

Figure 1: High-level system architecture of the Alephtex platform.
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• Frontend (Web App): A single-page application (SPA) built with modern web
technologies that provides the user interface, including the code editor, file explorer,
PDF viewer, and collaboration tools.

• Backend API: The central nervous system of the platform. It handles user au-
thentication, project management, file storage, real-time synchronization via Web-
Sockets, and orchestrates communication with other services.

• AI Service (Gemini): A dedicated service that acts as a proxy to Google’s Gem-
ini API. It manages prompts, handles context injection from user projects, and
processes AI-related requests, calculating credit consumption.

• LATEX Compiler Service: A scalable, containerized service that receives compi-
lation jobs from the backend. It supports various compilers (pdfLATEX, XeLATEX,
LuaLATEX) and returns the compiled PDF and logs.

3 Key Features
Alephtex’s power lies in its deep integration of features that are typically fragmented
across multiple applications.

3.1 AI-Powered Assistance

The core innovation of Alephtex is its context-aware AI assistance.

• Inline AI: By selecting text and using a keyboard shortcut (Ctrl+Shift+I), users
can invoke an AI assistant to refactor, explain, debug, or complete code and text.

• AI Chat: An integrated chat panel allows users to have a conversation with the AI.
Users can ask for help, generate complex structures like TikZ diagrams or tables,
and attach files from their project for deeper context.

• Context Awareness: The AI can be configured to understand the project’s file
structure and the content of the active file, providing more accurate and relevant
responses.

• Bring Your Own Key (BYOK): To provide flexibility and reduce costs for power
users, Alephtex allows users to provide their own Gemini API key. This reduces the
credit cost for AI usage by 80%, as users are only charged a nominal platform fee.

3.2 Real-time Collaboration

Alephtex enables seamless teamwork by allowing multiple users to edit the same document
simultaneously. The platform shows collaborators’ cursors and selections in real-time,
and all changes are synchronized instantly. This feature is built on a robust WebSocket-
based synchronization engine, making it ideal for team projects and co-authoring research
papers.
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3.3 Integrated Version Control (Git)

Unlike other editors that require external tools for version control, Alephtex has Git
capabilities built-in. Through the "History" tab, users can:

• View a visual history of commits.

• Commit changes with descriptive messages.

• Push to and pull from remote repositories (SSH-based).

• Revert files or entire versions.

This integration ensures that a complete, versioned history of the project is maintained
directly within the workspace.

4 The Alephtex Workflow
The platform is designed to guide a user from an initial idea to a polished document in a
logical, streamlined sequence. This workflow is visualized in Figure 2.
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Figure 2: The user workflow in Alephtex, from project inception to final output.

A typical use case involves a student starting a new assignment. They can create a new
project from a predefined template (e.g., "University Thesis"). As they write, they can
use the AI chat to generate a complex equation or ask the inline AI to fix a compilation
error identified in the live preview panel. If it’s a group project, they can invite their
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peers to collaborate in real-time. Throughout the process, they can commit their changes
to Git, creating a robust version history. Finally, they compile the document one last
time and share the final PDF.

5 Billing and Accessibility
To ensure broad accessibility, Alephtex avoids a rigid subscription model in favor of a
transparent, pay-as-you-go credit system. New users receive 100 free credits upon signup
to explore the platform’s full capabilities. Credits are consumed for resource-intensive
actions, as detailed in Table 1.

Table 1: Credit Consumption for Key Features.
Feature / Action Credits Consumed

AI Chat Interaction (per request) 5-10 (context-dependent)
Inline AI Assistance (per request) 3-7 (context-dependent)
LATEX Compilation (per compile) 1
Project Management 0
Real-time Collaboration 0
AI Usage with BYOK (platform fee) 20% of standard rate

This model ensures that users only pay for what they use. Basic features like project
management and collaboration are free, making it a viable tool even for users with minimal
needs. Importantly, purchased credits never expire, providing maximum flexibility.

6 Conclusion and Future Work
Alephtex represents a significant step forward in the evolution of academic and technical
writing tools. By unifying a powerful LATEX editor, advanced AI assistance, real-time
collaboration, and integrated version control into a single platform, it effectively disman-
tles the barriers that make LATEX inaccessible and unwieldy for many. The result is a
fluid, intelligent, and highly efficient workflow that empowers users to focus on creating
high-quality content.

Future work will focus on expanding the platform’s capabilities. Key areas of devel-
opment include:

• Integration with Reference Managers: Direct integration with tools like Zotero,
Mendeley, and BibTeX to streamline citation management.

• Advanced AI Features: Proactive AI suggestions, automated document struc-
turing from raw notes, and AI-powered review of grammar and style.

• Expanded Template Library: A broader and more diverse collection of templates
for different academic disciplines, journals, and professional use cases.

Through continuous innovation, Alephtex aims to become the definitive tool for mod-
ern academic and technical document creation.
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A Frequently Asked Questions

A.1 General Questions

• What is Alephtex? Alephtex is an AI-powered collaborative LATEX editor designed
to streamline academic and technical writing. It integrates AI assistance, real-time
collaboration, and version control.

• Who is Alephtex for? It is ideal for students, researchers, academics, and profes-
sionals who work with LATEX and need advanced tools for writing and collaboration.

• What makes Alephtex different? Alephtex stands out with its deep integra-
tion of AI (Gemini), real-time collaborative editing, built-in Git, and a transparent
credit-based pricing model.

A.2 Technical Questions

• What LATEX compilers does Alephtex support? Alephtex supports pdfLATEX,
XeLATEX, and LuaLATEX, which can be configured in the project settings.

• My LATEX document isn’t compiling. What should I do? Check the "TeX
Logs" tab in the viewer panel for detailed error messages. You can also copy the
error message and ask the AI chat for debugging assistance.

• Can I import my existing LATEX projects? Yes, you can upload existing
projects as a folder or a .zip/.tar.gz archive through the file explorer.
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