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Abstract- Typesetting software has undergone significant evolution over the years, with LaTeX emerging as the
standard for academic writing due to its powerful formatting capabilities. However, the rise of Markdown as a
more user-friendly alternative has sparked discussions on the ease of use and convertibility of Markdown to
LaTeX. This essay will delve into a descriptive analysis of Markdown to LaTeX convertibility in typesetting
software, exploring the advantages of Markdown in academic writing, the challenges faced in converting
Markdown to LaTeX, and the overall implications for streamlining academic writing processes. This paper
intends to connect the distinct capabilities of file formatting and code execution at a common point. It presents
a comprehensive solution for technical papers that includes considerable code execution as well as the
responsibility of generating the desired outcome. Such technical files also necessitate a template for optimal
display, which necessitates manual labor. The proposed web application provides a user-interactive interface
for completing technically complex activities using clearly understandable predefined templates for various
domains or templates involving file execution into a portable document format. Ephemeral docker containers
are utilised for pandoc to render laTeX conversions for maintaining the nature of complexity involved while

writing academic documents.
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I. INTRODUCTION Markdown offers a more straightforward approach
with its use of plain text formatting symbols.
However, it is essential to compare the
functionalities and ease of use of LaTeX and
Markdown to determine the most suitable option
for academic writers.

The introduction of LaTeX revolutionized academic
writing by offering precise control over document
formatting, particularly suited for complex
mathematical equations and scientific publications.
On the other hand, Markdown provides a simpler
and more intuitive syntax that appeals to beginners
and writers who prioritize content creation over
intricate formatting.

Markdown offers several advantages for academic
writing, especially for those new to typesetting
software. Its simplistic syntax allows users to focus
on content creation without getting bogged down
by formatting intricacies. Moreover, Markdown is
highly compatible with various platforms and
writing tools, enabling seamless collaboration and

While LaTeX requires users to learn complex
commands for styling and structuring documents,
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document sharing. One of the key benefits of
Markdown is its ability to convert easily to LaTeX for
advanced formatting and customization. This
feature allows users to start with Markdown for its
simplicity and later transition to LaTeX for more
complex document requirements, showcasing the
versatility of Markdown in academic writing
contexts.

Despite the advantages of Markdown, challenges
arise when converting Markdown to LaTeX due to
differences in syntax and formatting conventions
between the two languages. While Markdown
excels in basic text formatting, it may struggle with
complex mathematical typesetting that LaTeX
handles effortlessly.

This limitation poses a challenge for academic
writers who require precise mathematical notation
in their documents. To mitigate these challenges,
additional tools or plugins may be necessary to
facilitate a smooth conversion process from
Markdown to LaTeX, ensuring the preservation of
document integrity and formatting consistency.

The need for such supplementary tools highlights
the importance of considering the nuances and
limitations of each typesetting language when
streamlining academic writing processes.

In conclusion, the descriptive analysis of Markdown
to LaTeX convertibility in typesetting software sheds
light on the evolving landscape of academic writing
tools. While LaTeX remains a robust choice for
intricate document formatting, Markdown offers a
user-friendly alternative with its simplicity and
compatibility benefits.

However, the challenges in converting Markdown
to LaTeX underscore the importance of
understanding the strengths and limitations of each
language to optimize the academic writing
workflow. By leveraging the advantages of
Markdown and addressing conversion challenges
effectively, academic writers can streamline their
writing processes and enhance collaboration and
efficiency in scholarly communication.

Objective

The objectives of this study are twofold:

e Identification of Effective Typesetting Software:
Identify the most effective typesetting software
for Markdown to LaTeX conversion, considering
factors such as ease of use, accuracy, and speed
of conversion.

e Analysis of Conversion Impact on Efficiency:
Analyze the impact of Markdown to LaTeX
conversion on the overall efficiency of academic
writing, including factors such as time saved,
reduced errors, and improved document
quality.

By addressing these objectives, this study aims to
provide insights into the challenges and
opportunities presented by Markdown to LaTeX
conversion in academic  writing, ultimately
contributing to the development of more efficient
and effective writing processes for researchers.

Il. LITERATURE REVIEW

The literature review will focus on the current state
of Markdown to LaTeX conversion in academic
writing, including the features and limitations of
various typesetting software. It will also explore the
challenges and opportunities presented by this
conversion process, as well as the impact on the
overall efficiency of academic writing.

LaTeXis a high-quality typesetting system designed
for the production of technical and scientific
documentation. It  excels in  typesetting
mathematical and scientific text and provides a high
degree of control over document structure and
layout as suggested by Lamport et al. in 1994
(Lamport 1994). On the other hand, Markdown is a
lightweight markup language designed for read
ability and ease of use. It is less powerful than
LaTeX but has gained popularity due to its
simplicity and the rise of online platforms that
support or require Markdown formatted text as
shown by Gruber et al. in 2004 (Gruber, n.d.)

The conversion between Latex and Markdown is not
a trivial task due to their different design
philosophies and feature sets. Several studies have
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examined this issue and proposed different
solutions. Smith et al. in 2010 (Smith 2010)
proposed an algorithm to convert LaTeX

documents to Markdown. This algorithm handles
basic LaTeX features well, but struggles with more
complex structures such as tables and mathematical
equations. There exists algorithms which convert
LaTeX documents to Markdown. These handle basic
LaTeX features well, but struggle with more
complex structures such as tables and mathematical
equations.

In contrast, Johnson in 2012 proposed a more
comprehensive conversion tool that uses a LaTeX
parser to understand the structure of the input
document and generate a corresponding
Markdown document. Their tool handles a wider
range of LaTeX features but is more complex and
requires a deeper understanding of the LaTeX
language On similar lines, Mirzaee et. al (Mirzaee,
n.d.) provides an overview of Markdown and LaTeX,
including their capabilities and limitations. While
Markdown is a simple text-to-HTML conversion
tool, LaTeX is a high-quality typesetting system
designed for technical and scientific
documentation. However, Markdown may not
support underline, and LaTeX maynot fully preserve
mathematical expressions, tables, and figures
during conversion.

However, some possibilities are constantly made as
evident in this (discussions, n.d.-a) Stack Exchange
thread discusses the possibility of converting
Markdown to LaTeX within LaTeX itself. While LaTeX
is powerful enough to parse another language, it
may require additional tools such as Pandoc to
handle the conversion. Pandoc (Org., n.d.) is a
powerful tool for converting files between markup
formats, including Markdown and LaTeX.

However, it may not fully preserve mathematical
expressions, tables, and figures during conversion,
leading to formatting discrepancies or loss of
specific styling elements Additionally, manual
adjustments or tweaking may be required to ensure
the desired output, especially for more complex
documents with specific formatting requirements.
The ability of markdown of supporting LaTeX

environment is constantly under hit and trial by the
technical community as seen under the following
pull request made on github platform (PR, n.d.)
Some online tools have been developed for
coverting LaTeX to markdown such as Vertopal's
online tool (Vertopal, n.d.) allows converting LaTeX
markup documents to Markdown format, but it may
not fully preserve the original formatting or layout.
Additionally, manual adjustments or tweaking may
be required to ensure the desired output, especially
for more complex documents with specific
formatting requirements. In the case of writing
scientific documents or research paper, citations
play a critical role. There are challenges of
converting citations from Markdown to LaTeX using
Pandoc. While Pandoc (Org., n.d.) is a powerful tool
for converting files between markup formats, it may
not handle citations correctly, leading to formatting
discrepancies or loss of specific styling elements as
discussed in the stack overflow thread highlighting
the question that- Why doesn't Pandoc convert
citations correctly from Markdown to LaTeX?- TeX-
LaTeX Stack Exchange (Threads, n.d.) Some
potential ways have been under constant trial as
observed under Stack overflow technical solution’s
thread (discussions, n.d.-b).

In brief, The convertibility between LaTeX and
Markdown is a topic of ongoing research. While
several solutions have been proposed, none of
them is perfect due to the fundamental differences
between the two languages. Further research is
needed to develop more effective conversion tools
and to explore ways to extend the Markdown
language to support more complex document
structures

l1l. IMPLEMENTATION

We have found out a way to speed up the process
of converting Markdown to LaTeX for academic
writing:

1. Use Pandoc

Pandoc is a powerful tool that can quickly convert
Markdown to LaTeX. It supports various input
formats and can produce LaTeX output efficiently.
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2. Utilize Docker Containers

Docker containers can be used to create a
controlled and isolated environment for the
conversion process. This ensures that the
conversion is reproducible and consistent across
different machines, speeding up the overall process.

3. Leverage LaTeX Templates

Using pre-designed LaTeX templates tailored for
academic writing can streamline the conversion
process. These templates often include specific
formatting and layout options, reducing the need
for manual adjustments.

4. Automate the Workflow

Scripting languages like Python or Bash can be
used to automate the conversion process. These
scripts can handle specific formatting and layout
requirements, making the conversion faster and
more efficient.

5. Optimize Markdown Formatting

Ensuring that the Markdown source code follows
best practices and is well-structured can speed up
the conversion process. This includes using proper
headings, lists, and code blocks to minimize
potential issues during the conversion.

By leveraging these techniques, it can significantly
speed up the process of converting Markdown to
LaTeX for academic writing, ultimately improving
their overall efficiency and productivity.

IV. PROPOSED SOFTWARE

Fluid Typesetter is a comprehensive software that
can be accessed via a web browser without the
need to install any extra plug-ins, designed to
streamline the academic writing process by
providing a seamless conversion from LaTeX to
Markdown, with the added capability of rendering
Mermaid diagrams.

By leveraging Docker containers, it ensures a
consistent and reproducible environment for the
conversion process, making it ideal for collaborative
academic projects.

1. Key Features

LaTeX to Markdown Conversion

It utilizes advanced parsing techniques to
accurately convert LaTeX source code to Markdown
format, preserving the structure and formatting of
the original document.

Mermaid Diagram Rendering

The software integrates Mermaid, a popular
diagramming and charting tool, allowing users to
easily create and embed diagrams directly in their
Markdown documents. This feature enhances the
visual representation of complex concepts and
ideas.

Docker Integration

It is designed to run within Docker containers,
providing a controlled and isolated environment for
the conversion process. This ensures that the
conversion is reproducible and consistent across
different machines, making it ideal for collaborative
projects.

LaTeX Compilation

After converting LaTeX to Markdown and rendering
Mermaid diagrams, it utilizes a LaTeX compiler to
generate the final PDF output. This allows users to
benefit from the advanced typesetting capabilities
of LaTeX while working in a Markdown- based
environment.

Graphics User Interface (GUI)

The software provides a user-friendly Ul, enabling
easy integration with existing academic writing
workflows. Users can simply run by specifying the
input LaTeX file and desired output format
(Markdown or PDF).

Customizable Templates

It supports the use of customizable LaTeX
templates, allowing users to apply specific
formatting and layout options tailored to academic
writing requirements. This ensures that the
generated PDF output adheres to the desired style
guidelines.
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2. Technical Implementation

Docker Image

A Docker image is created that includes the
necessary dependencies for the software, such as
the LaTeX compiler, Mermaid, and the required
Python libraries for parsing and converting LaTeX to
Markdown.

LaTeX Parsing

The software utilizes a LaTeX parsing library, such
as PyLaTeX or TexSoup, to read and parse the input
LaTeX source code. This allows for the identification
of various elements like text, equations, and
graphics.

Markdown Generation
Based on the parsed LaTeX elements, it generates
the corresponding Markdown syntax, ensuring that
the structure and formatting of the original
document are preserved.

Mermaid Integration

The software integrates with the Mermaid library to
render diagrams embedded in the Markdown
document. It identifies Mermaid code blocks and
generates the corresponding diagram images.

LaTeX Compilation

After the conversion to Markdown and diagram
rendering, LaTeX2Markdown utilizes a LaTeX
compiler, such as pdfLaTeX to generate the final
PDF output. The compiled PDF incorporates the
rendered Mermaid diagrams and adheres to the
specified LaTeX template.

3. Use Cases

Academic Writing

Particularly useful for researchers and academics
who prefer to write in Markdown but require the
advanced typesetting capabilities of LaTeX for their
publications.

Collaborative Projects

The Docker integration and consistent environment
provided, make it ideal for collaborative academic
projects, ensuring that all team members work with
the same conversion settings and templates.

Diagram-Heavy Documents

The Mermaid integration is beneficial for creating
documents that require a significant number of
diagrams, such as technical reports, dissertations, or
research papers.

By combining the simplicity of Markdown, the
power of LaTeX, and the flexibility of Docker, Fluid
Typesetter aims to revolutionize the academic
writing process, making it more efficient,
collaborative, and visually appealing.

V. CONCLUSION

1. Outcome

The produced online application is a one-of-a-kind
combination of features derived from entering code
blocks in any programming language and a highly
interactive GUI, designed to suit the technical
demands of university students in an efficient and
user friendly manner. Users may use the program
to create code, run it, and generate PDF documents
all inside a simple Markdown syntax environment.
For server operations, the program uses a Flask
backend, a SQLite database for data storage,
Docker containers for document production, and a
bespoke syntax for code execution. It offers
customers a seamless experience by abstracting
technical difficulties and offering a simple, intuitive
interface. Because of the usage of Flask, a micro
web framework that enables for flexibility and
scalability, the application’s architecture is sturdy
and scalable. SQLite is used for the database, which
assures portability and simplicity, while Docker
offers a dependable environment for document
creation. Furthermore, the capacity of the program
to run code in the cloud and cache the results
improves its performance and usefulness. User
login and permission tools are also included in the
program, assuring the security of user data and
projects. The front-end design makes use of HTML,
CSS, and JavaScript to build an effective and user-
friendly interface, whilst the back-end makes use of
Flask to manage end- to end functions. The SQLite-
based database administration provides for the
management of users, the storage of projects, and
the control of access levels.
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Finally, this web application is a full solution that
integrates code execution and doc ument
generating features in a single platform. It's a useful
tool for computer science students since it
streamlines and simplifies the process of creating
real files. Because the program makes use of
contemporary technology and processes, it is
reliable, scalable, and usable, making it a valuable
tool for its target audience

2. Possible Beneficiaries

The software tries to cater to the needs of the
academia who are the constantly involved in writing
scientific documents and research papers. Technical
writing and then for matting are complex tasks as
they require high level of technological expertise to
use complex softwares such as pandoc which runs
via terminal involving machine com mands, else
markdown doesn't suffice the needs of a technical
document / research paper. Fluid Typesetter
balances the act by filling up the void as it presents
a simple alternative since it can be used by a non-
engineering background academicians for writing
their research papers. It also makes the scientists
self reliant and enhances their efficiency by
reducing the overall time in preparing such
documents On the other hand, this application can
be effectively utilised by engineering stu dents,
computer science in particular, for preparing their
practical files. This application doesn’t require very
high specifications on the working electronic
device, as it can be accessed via web-browser
without involving any installations of additional
plug-ins or separate software set up locally on the
device being used by the user. Hence, creating a
level playing field by cutting across the socio-
economic barriers. This application is beginner
friendly, thus enabling a first hand experience in
creating technical docu ments and at the same time
it caters the need of utilising the time effectively by
making technical writing a seamless experience!
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