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Abstract
This paper introduces octave_mermaid_js, a software package for GNU Octave that enables the generation and visualization of diagrams using Mermaid.js syntax directly within the Octave environment. The package allows users to create, display, and save a wide variety of diagrams—including flowcharts, sequence diagrams, class diagrams, Gantt charts, and more—using simple Octave function calls. By bridging the gap between Octave's computational capabilities and Mermaid.js's powerful diagramming tools, octave_mermaid_js enhances the expressive and documentation capabilities of Octave users, particularly in research, education, and technical reporting.

1 Introduction
GNU Octave is a high-level programming language primarily used for numerical computations. While it excels in data analysis and algorithm development, its native capabilities for generating structured diagrams--such as flowcharts, UML diagrams, or timelines--are limited. Such diagrams are often essential for documenting processes, system architectures, or project plans.
Mermaid.js is a popular JavaScript-based diagramming and charting tool that supports text-based definitions of a wide range of diagrams. It is widely used in documentation, especially within Markdown-enabled platforms.
The octave_mermaid_js package integrates Mermaid.js into GNU Octave, allowing users to generate and render diagrams without leaving the Octave environment. This integration supports both interactive display and file export of diagrams, making it a versatile tool for Octave developers, educators, and researchers.

2 Package Overview
octave_mermaid_js provides three main functions:
mermaid_js_imshow(GRAPH)
Renders a Mermaid.js diagram from a Markdown-style string and displays it directly in Octave.
mermaid_js_save(GRAPH, FILE_PATH)
Renders the diagram and saves it to the specified file path.
mermaid_js_examples(NAME)
Returns a string containing example Mermaid.js code for a given diagram type, facilitating quick experimentation and learning.

3 Supported Diagram Types
The package supports a comprehensive set of Mermaid.js diagram types, including but not limited to:
Flowcharts
Sequence Diagrams
Class Diagrams
State Diagrams
ER Diagrams
User Journey Diagrams
Gantt Charts
Pie Charts
Quadrant Charts
Requirement Diagrams
Git Graphs
C4 Diagrams
Mind Maps
Timelines
ZenUML
Sankey Diagrams
XY Charts
Block Diagrams
Packet Diagrams
Kanban Diagrams
Architecture Diagrams
Radar Diagrams
Treemap Diagrams
Each diagram type is supported via Mermaid.js syntax, and users can refer to the official Mermaid.js documentation for detailed syntax guidelines.

4 Installation Methods
The package can be installed in several ways:
Via Octave Forge:
pkg install -forge octave_mermaid_js
Online Installation:
pkg install 'https://github.com/CNOCTAVE/octave_mermaid_js/releases/download/1.0.0/octave_mermaid_js.tar.gz'
From Source:
pkg install octave_mermaid_js.tar.gz -local

5 Usage Example
The following example demonstrates how to create and display a simple flowchart:
graph = {
    "graph LR;"
    "    A--> B & C & D"
    "    B--> A & E"
    "    C--> A & E"
    "    D--> A & E"
    "    E--> B & C & D"
};
graph = strjoin(graph, "\n");
mermaid_js_imshow(graph);

6 Applications
octave_mermaid_js is particularly useful in many regions.

6.1 Academic Research
octave_mermaid_js supports a wide array of diagram types, each with specific utility in academic contexts:
Flowcharts & Process Flows: Ideal for illustrating research methodologies, experimental procedures, and algorithmic processes. This enhances the transparency of the "Methods" section.
Sequence Diagrams: Useful in computer science and systems engineering for depicting interactions between different components in a simulation or software framework.
Class Diagrams & Entity-Relationship Diagrams (ERD): Essential for software engineering papers and database design documentation in information systems research. They provide a clear blueprint of the system's structure.
Gantt Charts: Invaluable for project management within research grants, visualizing project timelines, milestones, and task dependencies.
Timeline Diagrams: Effective in historical studies, evolutionary biology, or any field requiring the visualization of chronological events.
State Diagrams: Perfect for modeling the behavior of a system or process in fields like control theory, linguistics, or game theory.
Quadrant Charts & Pie Charts: Useful for summarizing and presenting preliminary results or conceptual classifications in a graphical abstract style.

6.2 Education
octave_mermaid_js can be more easily interpreted by screen readers (when proper alt-text is provided) and can be manipulated programmatically, offering potential benefits for students with visual impairments.
Computer Science: Teaching data structures and algorithms.
Engineering and Systems Design: Illustrating system architectures or chemical processes.
Business and Project Management: Teaching project planning.
Humanities and Social Sciences: Mapping historical timelines or philosophical argument structures.

6.3 Technical Documentation
octave_mermaid_js integrates natively with the core tools of modern development:
GitHub/GitLab: Renders directly in Markdown files, READMEs, and wiki pages.
Static Site Generators (SSG): Tools like Jekyll, Hugo, and Docusaurus can be configured to render Mermaid diagrams during the site build process.
CI/CD Pipelines: Documentation builds can include a step to validate Mermaid syntax or generate static image fallbacks, ensuring broken diagrams never reach production.
Code Editors: Syntax highlighting and live preview extensions are available for VS Code and other editors, providing a fluid authoring experience.

6.4 Software Development
octave_mermaid_js incorporates Mermaid.js into the SDLC bridges the gap between dynamic code and static documentation, transforming how teams design, communicate, and document software systems.
Requirements & Design Phase: In this phase, clarity of ideas is paramount. Mermaid.js facilitates this by allowing teams to quickly sketch and iterate on system designs.
Implementation Phase: During coding, developers often need to document the internal logic of a module or the interaction between services.
Testing & Quality Assurance: Diagrams can be used to clarify test scenarios and data flows.
Deployment & Operations (DevOps): In DevOps, understanding infrastructure and deployment pipelines is critical.
Maintenance & Knowledge Sharing: As team members change, accurate and accessible documentation becomes vital for onboarding and ongoing maintenance.

7 Conclusion
octave_mermaid_js significantly extends GNU Octave’s functionality by integrating the robust diagramming capabilities of Mermaid.js. It provides an intuitive and programmatic way to create professional diagrams, making it a valuable tool for anyone using Octave for technical or scientific work. The package is open-source, freely available, and welcomes community contributions.
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