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Abstract

This paper discusses two tools which can help users produce math-
ematical output for use on the Internet. TeX Converter is a Windows
front-end to four different command line LATEX to HTML conversion
programs. These will convert documents from a single sheet up to books
divided into chapters. TeX Converter allows users to run these programs
easily without having to deal with complicated command lines, create
batch files, DOS windows or worry about paths. The options that these
programs offer can be chosen from a graphical interface. In addition, TeX
Converter can be used to produce DVI and PDF files.

LatexRender is a series of scripts written in PHP that can be used in
programs such as online forums to allow users to type LATEX commands in
their basic text editors. LatexRender will convert these commands into
images showing the mathematical formulæ. This is particularly useful
to students who wish to discuss mathematical ideas and problems. La-
texRender uses a cache to re-use previously rendered images and takes
into account security considerations. A number of online sites using La-
texRender are listed, including ones that use mimeTeX as an alternative
to LATEX.

1 Introduction

There is a growing demand for mathematics to be viewed on the Internet and
LATEX is a good place to start, because:

� LATEX is the natural way to typeset mathematics;

� many people have LATEX expertise;

� there is a large number of LATEX resources;

� only a text editor is required to input LATEX commands;
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� LATEX outputs high quality mathematics.

There are two quite distinct requirements for putting mathematics on the
web:

1. use of complete documents, from a single sheet to complete books with
chapters, which may need to be revised frequently;

2. insertion of a mathematical formula into a text discussion.

MathML1 has been developed to include mathematics in web pages. It has
the great advantage that it is text, so it loads quickly and it is also resizable
and can satisfy disability requirements.2 But MathML suffers from two flaws—
unlike LATEX it is complicated to type manually, requiring a specialized editor,
and it is not natively supported by mainstream browsers without plug-ins such
as MathPlayer3 for Internet Explorer 6. MathML could be a format for the
future, if all browsers choose to support it.

This paper discusses two tools which can help to deal with putting math
into the Web, namely, TeX Converter and LatexRender. The latest versions of
both of these tools are available from http://www.mayer.dial.pipex.com/

tex.htm.

2 TeX Converter

2.1 Background

A number of programs have been developed to tackle the conversion of LATEX
documents to HTML. Since HTML does not have the precision that LATEX
uses and different browsers can present information quite differently, this con-
version process can never be exact. However, there are structural similarities
between the two systems (for a discussion, see [1], pp. 11–12) which means that
acceptable results can be obtained.

Two approaches to the conversion are common:

1. rely on HTML’s facilities (such as symbols and tables) with a text driven
page. Such pages are fast to produce and quick to load in a browser;

2. use images to give much more precise output. The mathematical output
can be excellent.

Samples of such output can be found at http://www.mayer.dial.pipex.com/
samples/example.htm from four different programs: HeVeA, TtH, TeX4ht and
LaTeX2HTML. The differences between these programs are summarised below.

1http://www.w3.org/Math/
2http://bobby.watchfire.com/bobby/html/en/gls/g202.html
3http://www.dessci.com/en/products/mathplayer/
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2.2 HeVeA4

Advantages

� Fast conversion

� Understands LATEX so does not require a compiler or other external pro-
grams

� Produces fast-loading text-only pages

� Customisable using configuration files

� Can produce plain text or info files

� French version available

� Installation instructions5

� Native-code version may allow real time conversion6

� User mailing list7

Disadvantages

� Cannot display complicated mathematics

� Support for other languages limited

� User may need to write additional LATEX macros

� Cannot convert Plain TEX source

2.3 TtH8

Advantages

� Incredibly fast conversion

� Can be used for real time conversion

� Extremely simple to install and use. Only requires one .exe file

� Converts Plain TEX source

4http://para.inria.fr/∼maranget/hevea/index.html
5http://facweb.knowlton.ohio-state.edu/pviton/support/winport.html
6http://facweb.knowlton.ohio-state.edu/pviton/support/native.html
7http://www3.inrets.fr/wws/info/hevea/
8http://hutchinson.belmont.ma.us/tth/
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� Understands LATEX so does not require a compiler or other external pro-
grams

� Produces fast-loading text-only pages

� Online manual9

� MathML version available10

Disadvantages

� Cannot display complicated mathematics

� Limited options

� Advanced options available in commercial version TtHGold11

� MathML version needs to be purchased

2.4 TeX4ht12

Advantages

� Excellent output

� Can show any mathematics that LATEX can produce

� Highly configurable

� Includes all the features of LATEX such as automatic numbering, Babel,
table of contents, etc.

� Converts Plain TEX source

� MathML, XHTML and other output options

� Installation instructions for MiKTeX13 and Scientific Workplace14

� Detailed description in The LATEX Web Companion [1]

� Output log files can produce further guidance

9http://hutchinson.belmont.ma.us/tth/manual.cgi
10http://hutchinson.belmont.ma.us/tth/mml/
11http://hutchinson.belmont.ma.us/tth/tthgold.html
12http://www.cis.ohio-state.edu/∼gurari/TeX4ht/mn.html
13http://facweb.knowlton.ohio-state.edu/pviton/support/tex4ht.html
14http://facweb.knowlton.ohio-state.edu/pviton/support/swpht.html
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� Constantly upgraded without imposing any requirements for user to up-
grade

� Author provides support in comp.text.tex15

� Author provides upgrade for feature requests

Disadvantages

� Conversion can be slow

� Graphics files can produce slower loading pages

� High degree of flexibility can make the program complicated to use

� Requires LATEX compiler and external programs such as ImageMagick and
Ghostscript

2.5 LaTeX2HTML16

Advantages

� Good output

� Can show any mathematics that LATEX can produce

� Includes all the features of LATEX such as automatic numbering, Babel,
table of contents etc etc

� Highly configurable

� Open source maintained by its users

� Most well-known of the programs; support via other users readily avail-
able

� Detailed description in The LATEX Web Companion [1]

� Mailing list for support17

15news:comp.text.tex
16http://tug.org/mailman/listinfo/latex2html
17http://tug.org/pipermail/latex2html/
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Disadvantages

� Conversion can be slow

� Graphics files can produce slower loading pages

� High degree of flexibility can make the program complicated to use

� Requires LATEX compiler and external programs such as Perl, Netpbm
and Ghostscript

� Installation can be tricky

� May have memory problems with large files

All of these programs are free18 and work on a variety of operating systems.
They all use command lines to run, which is where TeX Converter comes in.
Windows users are not comfortable with command lines and DOS; even if they
were happy to do so, lines such as

htrun -mz myfile 3 "xhtml,jpg,fn-in,pic-tabbing" " -g.png"

(for TeX4ht) or complicated set and path commands in, perhaps, a batch file,
which have to be learned and typed and retyped correctly, make the business
of conversion rather complicated.

TeX Converter gives a Windows front-end to these programs, allowing the
user to choose what they wish to do in a familiar graphical user interface
environment (Figure 1). It automatically writes the relevant batch files, sorting
out any environment, path or other variables, then runs the conversion program,
showing the user the result (more details in Section 2.7).

A number of examples of conversion to HTML, from a single formula to
long documents with linked pages in frames produced using TeX Converter,
can be found at http://www.mayer.dial.pipex.com/samples/example.htm.
More preview images can be found at http://www.mayer.dial.pipex.com/

preview.htm.

Users of Scientific Workplace, Scientific Word and Scientific Notebook19

have the option, within those programs, of converting to HTML. However,
whilst being very fast, they do not offer the facilities that TeX4ht provides.
Philip Viton’s manual for TeX4ht discusses the details.20 TeX Converter sup-
ports the files that these programs produce.

18“for some definition of free” - Robin Fairbairns, http://tinyurl.com/56el2
19http://www.mackichan.com
20http://facweb.knowlton.ohio-state.edu/pviton/support/swphtpa6.html#x7-89000I
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Figure 1: TeX4ht Conversion

2.6 Using TeX Converter

The desired conversion program(s) should be installed before using TeX Con-
verter, though further programs can be installed later.

TeX Converter has a standard Windows installer and it may be put in any
directory since it can cope with long file and directory names; indeed it will
help if an underlying LATEX program has a problem with such file names.

On starting TeX Converter for the first time, the user is asked to specify
where the conversion programs, plus their dependent programs, are installed
(Figure 2). The option of searching the drives for the relevant programs is also
offered. It should be noted that not all four programs need be installed, just
those that the user wishes to use. Once the program locations have been set,
TeX Converter is ready to use.

Having chosen the TEX file, pressing the Convert button will start the con-
version process. On completion, the resulting HTML file will be shown in TeX
Converter’s own browser. This makes the whole process very fast and makes
the inevitable repetition of

1. edit the TEX file

2. convert to HTML

3. re-edit the TEX file

4. change some options

5. re-convert
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Figure 2: Program Locations

very easy to do.

HeVeA and Tth are fast programs which run without user intervention. The
error messages flash by too quickly to read, so TeX Converter saves them in a
log file, which can be read using the View Log button. TeX4ht, LaTex2HTML,
TeXify and pdfLaTeX all use LATEX and may need user input so the messages
are shown in the DOS window. An option is available to pause the DOS window
before it closes so that any messages can be read. The programs still produce
a log which again will be shown by the View Log button after conversion.

All four conversion programs have a number of options which affect the
output and these options can be set (and remembered between sessions) inside
TeX Converter. For example, the user may wish to output the HTML files into
a different directory, use PNG files for images instead of GIF files, cut up the
files into chapters, or use numerous other options (Figure 3).

The aim however is that conversion can be effected with the default settings.
Indeed, since there are DVI and PDF output tabs, it can be simple to use TeX
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Figure 3: Advanced Options for TeX4ht

Converter this way as a GUI for MiKTeX.

2.7 How TeX Converter Works

TeX Converter is written in Visual Basic. This allows the program to interact
deeply with Windows and be reasonably sure that it will remain compatible
with future and past Windows versions. Since the Visual Basic compiler is a
commercial system, the source code is not supplied, though TeX Converter itself
is freeware. P. T. Kornan is hoping to port TeX Converter to MacOS X, but
this is definitely non-trivial considering the close relationship between Visual
Basic and Windows.

TeX Converter is compatible with all current version of 32-bit Windows
ie Windows 95 onwards; in Windows 9x, however, the supplied convert.bat

file may need extra memory allocated to it to prevent ‘Out of Environment’
messages appearing. This is easily achieved by:

Open Windows Explorer

Right-click on convert.bat and choose Properties

Click on the Program tab

Ensure that the ’Close on exit’ box is ticked

Click on the Memory tab
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In the ’Initial Environment’ dropdown box select 1024

Press OK

TeX Converter passes instructions to DOS to run the conversion program.
However, the command line on older Windows systems is restricted to un-
der approximately 127 characters, which is far too small for some complicated
commands, especially if accompanied by deeply nested filenames. Instead, TeX
Converter runs a batch file. Normally, batch files use parameters on the com-
mand line for their variables but, here again, this runs up against the 127
character limit. The solution to this is for TeX Converter to write the version
of the batch file (convert.bat) it needs; or rather, it replaces a few lines of a
pre-written convert.bat and then runs the program. This is very fast so that
there is no noticeable speed drop doing this.

With the close relationship between Visual Basic and Windows, TeX Con-
verter is able to run the DOS program asynchronously whilst still monitoring
its progress. For long conversion processes (large documents with TeX4ht or
LaTeX2HTML can take some time to process, depending on the power of the
computer), the user can then continue to use TeX Converter, even running
another conversion if they wish. On completion of the process, TeX Converter
then opens the resulting HTML file in its own browser, or another browser if
so selected.

During and after the call to the conversion program TeX Converter may
need to make changes to the files being used, including the original TEX file. It
is a cardinal principle that TeX Converter does not alter the original files. The
user will always be able to go back to these files and make their own changes
without finding them already altered. To do this, TeX Converter copies all the
original files to a user-defined directory and only makes alterations to these

files. Some of the changes that may be made are:

1. LATEX and its associated programs do not cope well with spaces in file-
names so TeX Converter will offer to replace spaces or the ~ (tilde) symbol
in a copy of the file.

2. In TeX4ht the line \usepackage[options]{tex4ht} may need to be
added.

3. Included files (including graphics) may need to be brought together into
the destination directory, in which case the paths in the (copied) TEX file
may need altering.

4. The resulting HTML file(s) may need altering to point to images in a
separate images directory.

All of this is transparent to the user.
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Figure 4: Adjust Init File for LaTeX2HTML

TeX4ht and LaTeX2HTML have a large variety of possible options which a
graphical user interface may not be able to show. In particular, the author of
TeX4ht, Eitan Gurari, is very active in adding new options. This is overcome
in the following ways:

� LaTeX2HTML—Although this program can use switches on the com-
mand line, it can also read options from a .init file. TeX Converter allows
the user to select a few important options, which it writes to the .init file,
but also offers an editor for the user to add further options and offers to
check the syntax of these lines (Figure 4).

� TeX4ht—The Advanced Options window for this program (Figure 3)
contains a large number of options as well as the facility to edit document
configuration files. The command line that these produce is shown and
the user has the option of further customising the command line for new
or unlisted options (see Figure 1).

Finally, TeX Converter can check for updates and will show what has
changed in the most recent version; such updates do not need to be applied
unless the update contains a new facility the user needs.



“eutypon1315” — 2005/11/25 — 11:49 — page 18 — #22

18 S. Mayer

3 LatexRender

3.1 Background

The number of discussion, boards and forums on the Internet have been growing
rapidly. They are particularly popular with students who use them, amongst
other things, to discuss their work. These boards produce dynamic web pages,
most frequently using PHP as their programming language. Until fairly re-
cently, students who wish to discuss mathematics have been disadvantaged.
Usually they resort to typing questions like:

How do I integrate x^4(1-x)^4/(1+x^2) between 0 and 1?

Using brackets is fine, until there are so many brackets it is difficult for students
to understand them, such as

(4x-1)(((2x+1)/(1+x^(2n)))^2)

(to say nothing of the difficulty of typing this correctly and unambiguously),
whereas the mathematical equivalents

∫ 1

0

x4
(

1 − x4
)

1 + x2
dx and (4x − 1)

(

2x + 1

1 + x2n

)2

are so much clearer, which is of course the point of the notation.
The forums have a simple text editor that uses tags for text enhancement

(see Figure 5). Thus [b]text[/b] would output bold text. Such mark-up is
easy to translate into HTML mark-up—indeed, some editors do so in situ,
producing a WYSIWYG editor.

The tags instruct the forum program to process the text between the tags;
this processing can include the use of LATEX commands which means that the
student can type the formula, using LATEX, into the text editor and this is then
processed to produce the mathematics as an image (Figure 6).

Students can thus type some very complicated mathematical formulæ such
as in the sample in Figure 7 taken from the University of Warwick Mathematics
Society Forum.21

Assuming LATEX and ImageMagick are already installed on the server (see
Section 3.5 for an alternative), LatexRender is easily installed. It just requires
the user to add the paths of programs on their server to two of the three
LatexRender files. These files need to be uploaded, two new folders created
and some small changes made to four phpBB files (most of these changes are
to produce an optional tag button). Then, when posting, the user can type the
LATEX commands, surround them by TEX tags and the resulting posting will
replace the text by the mathematics. Thus

21http://www.mathsoc.warwick.ac.uk/forum/viewtopic.php?t=22
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Figure 5: phpBB Forum Editor

[tex]\omega\in\Omega^k[/tex]

appears as

ω ∈ Ωk

3.2 History

phpBB22 is a popular open source program, widely used throughout the world.
As an exercise in using PHP classes, Benjamin Zeiss of Göttingen University de-
cided to write a plug-in for phpBB that would use LATEX. In February 2003, he
announced the program at http://www.phpbb.com/phpBB/viewtopic.php?t=
74918 and it was subsequently taken up by the S.O.S. Mathematics Cyber-
Board23. However, it proved difficult for many people to install, so the author
of this paper tested the program, made some significant alterations and im-
provements and wrote installation instructions. Subsequently, Zeiss asked the
author to take over the maintenance of the program.

LatexRender has been released under the GNU Public License (GPL).

3.3 How LatexRender works

LatexRender parses the posting. It looks for the [tex]...[/tex] tags and
puts each one of the mathematical texts between the tags into an array. It then
includes this text in a fake minimal TEX document of the form

22http://www.phpbb.com/
23http://www.sosmath.com/CBB
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Figure 6: phpBB Forum Output

\documentclass[10pt]{article}

\usepackage[latin1]{inputenc}

\usepackage{amsmath}

\usepackage{amsfonts}

\usepackage{amssymb}

\pagestyle{empty}

\begin{document}

$mathematical_text$

\end{document}

which is saved in a temporary directory. This is then fed through LATEX, dvips,
and ImageMagick’s convert to produce the mathematical image. This image
then replaces the text. Once the whole array has been processed, LatexRender
hands over the result to the forum to display the result, deleting the fake
document and its associated .aux, .log, .dvi, and .ps files.

There are a number of important features that should be noted:

� LatexRender only processes the text when the page is being displayed.
The underlying text (not the image) is saved in the forum’s database
which means that the user can re-edit the text at will.

� Although the processing produces only a small delay, it is inefficient to
keep re-rendering the same image. LatexRender keeps a cache of these



“eutypon1315” — 2005/11/25 — 11:49 — page 21 — #25

Two LATEX-to-Web Tools 21

Figure 7: University of Warwick Mathematics Society Forum

images and re-uses them instead of passing the text through LATEX. In
order to recognise the image, it calculates an MD5 hash24 of the text
string. This results in a unique 32-character hexadecimal number for each
text which is used for the image’s filename. If, on calculating the hash,
an image with that name has already been generated, it can be re-used.
This means, for example, that refreshing a forum page does not require
any new LATEX processing.

� In order to prevent users producing enormous images which can be slow
to show and possibly destroy the page layout, LatexRender checks that
the text is not too long (default 500 characters) or the image too large
(default 500 × 500 pixels), which can happen with malformed text. An
error message is then reported back to the user. The defaults are easily
customised by the forum owner, though not by the user.

� The forum owner is free to choose between GIF and PNG for the out-
24http://uk2.php.net/manual/en/function.md5.php
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putted image format, can change the font size and can use extra packages
by adding them to the fake document. The owner can also add commands
such as \newcommand{\nn}{\mathbb{N}} to give keyboard shortcuts for
commonly used symbols.

� Security is important when using publicly available forums. LATEX com-
mands which output to a file, such as \write or \csname, which can con-
struct a command name, are clearly unacceptable. Equally, commands
like \def, which could result in endless loops, or ^^, which could be used
for hexadecimal characters masquerading as a command, cannot be al-
lowed. LatexRender checks for the presence of these ‘blacklisted’ tags and
will produce an error message without processing them. The list of black-
listed tags can easily be added to. The author is grateful to Ulrich Klauer
of Göttingen University for advice on the list of these tags.

� Most forums wish to use [tex]...[/tex] tags but it is possible to adapt
LatexRender to use the normal LATEX constructs of $...$, $$...$$, or
\[...\], with the latter two automatically invoking displayed equations.
This is useful for veteran LATEX users but has the disadvantage that the
dollar sign cannot be used in non-mathematical text. Such a system is
used on “The Art of Problem Solving & Mathlinks” forum (see Sec-
tion 3.6).

� When the mouse hovers over the mathematical image a tooltip will show
the underlying LATEX code (see Figure 6); this helps users to learn the
commands that produce the image.

� Optional code in a demo program is also included which implements a
popup code window (as shown in Figure 8), error messages and on-the-
fly changes to font size, image format, maximum string length, maximum
image size etc.

3.4 Other PHP Programs

Although LatexRender was written for phpBB forums, it is sufficiently modular
that it can easily be adapted for use in any other PHP program. The code can
be put into two files which are then called by two lines of code in an appropriate
file:

include_once(’/full_path_here_to/latexrender/latex.php’);

$latextext=latex_content($latextext);

This then allows mathematics to be used in a vast array of PHP programs
such as non-phpBB forums, Course Management Systems, blogs, Wikis etc.
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Figure 8: Mathematics Weblog with Popup Code Window

A list of some of the sites that use LatexRender is given in Section 3.6. An
example PHP program is included in the download, which can also be used for
testing whether everything is working correctly on the server.

Alex Gittens is hoping to port LatexRender to Perl, which is quite similar
to PHP, which will allow it to be used in an even wider variety of programs.

3.5 An Alternative to LATEX

Many site owners rent space on a server and so do not have root access. Thus
if LATEX and ImageMagick are not already installed and their host cannot be
persuaded to do so, they are unable to use the system so far described. However,
there will be few hosts who do not provide CGI facilities which means that
the forum owner can install mimeTeX25 written by John Forkosh. This CGI
program has its own LATEX parser so that it can convert most LATEX commands
into a GIF without requiring any other program.

25http://www.forkosh.com/mimetex.html
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LatexRender can make use of mimeTeX both for forums and any other PHP
programs. It uses the same system of caching to reduce the server load.

3.6 Sites using LatexRender

These are just some of the sites that use LatexRender. There is of course no
requirement for sites to announce that they are using it. Such sites can be
transient so there is no guarantee that they will be there for any significant
length of time. Some of the sites are new, so they will some take time to
develop.

� S.O.S. Mathematics CyberBoard (phpBB forum):
http://www.sosmath.com/CBB/

� Art Of Problem Solving & Mathlinks (combined phpBB forums):
http://www.artofproblemsolving.com/Forum/index.php

http://www.mathlinks.ro/Forum/

� The University of Warwick Mathematical Society (phpBB forum):
http://www.mathsoc.warwick.ac.uk/forum/index.php

� The Fools (phpBB forum using mimeTeX):
http://www.the-fools.net/forum/

� Public Health Center (phpBB forum):
http://publichealthcenter.com/phpBB2/index.php

� Teorema (a new phpBB forum using mimeTeX):
http://www.teorema.mat.br/phpBB2/index.php

� ScienceForums.net (vBulletin forum26):
http://www.scienceforums.net/

� Everything Science Forums (Simple Minds forum27 using mimeTeX):
http://www.everything-science.com/index.php?option=

com smf&Itemid=31

� Demo Board (Simple Minds forum):
http://demoboard.hostspace.ath.cx/index.php?topic=2.0

� Mathematics Weblog (b2 blog28):
http://sixthform.info/maths/

26http://www.vbulletin.com/
27http://www.simplemachines.org/
28http://cafelog.com/
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� Clara (Claroline Course Management System29):
http://sixthform.info/clara/

� Wiki Sample (MediaWiki30):
http://www.sixthform.info/wiki/index.php/Maths
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