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Introduction

e Standard way to view math on the Web

| Conversion

| Program Web
Mathematical document
Document
Latex GIF file

oL atex2html .
“WebEQ JPEG file
*Tth
HeVea




Disadvantages of existing results

GIF FILE
 Graphic file 1.71RB

— Slow to load
— Difficult to maintain

. HTML =)
— Small size

— Bad quality - af o
— Bad alignment et J 2 Tl A

(GIF or JPEG file) 94
— Generates big sized file \/E . \/7 \/ H



MathML

 An XML based mark-up language for
displaying math on the Web

 There are ways to convert Latex to
MathML

* Only few Web browsers natively support it
(Amaya, Mozilla)

* Popular browsers need Plugins to view it



Advantages of Vector Graphic

Plain text format

Scalable

Zoomable

Searchable and selectable text
Scripting and animation

True XML



Vector Graphic Markup Language

VML —Vector graphic Markup Language
— Natively supported by Internet Explorer

 SVG — Scalable Vector Graphics

— Standard vector graphic markup language by
W3C



Reasons for choosing
VML over SVG for this project

VML can be viewed by Internet Explorer
without using any Plugins
 Even though, SVG Is an international

standard language, it is not yet supported
by any of the popular browsers

 VML’s capabilities are sufficient to draw
mathematical expressions.



MathML
Document

Project objective

XSLT Web document
Translation
—p — XML file
Containing

HTML + VML




XSLT

eXtensible Stylesheet Language

Transformations

Convert XML files that contains MathML to

XML file containing H

TML and VML

Internet Explorer sup

oorts XSLT

soon will be, available on the majority of

desktop browsers



Design

MathML

— Content Markup: concerned with the semantics of
mathematics.

— Presentation Markup: concerned with the rendering
of mathematics.

- EG. X+Y
Content Markup Presentation Markup
<apply> <mi>X</mi>
<plus> <mo>+</mo>
<ci> X </ci> <mi>Y</mi>
<ci> Y </ci>
</plus>

</apply>



Continued

This project translates only MathML Presentation
Markup.

Most software application programs generate the
MathML In Presentation Markup.

MathML Content2Presentation Transformation is
able to translate content markup expressions into
presentation markup expressions automatically.

Content2Presentation gives a very precise
translation.



MathML Presentation Markup

* The presentation elements are divided into two
main groups:
— Token elements group
<mi> Identifier, E.g. X, Y, A, B

<mo> Operator, E.g.+, -, =, >, <
<mn> Number, E.g.1, 10, 999.0093
E.g. A+2

<mi>A</mi>

<mo>+</mo>

<mn>2</mn>



MathML Presentation Markup

e Layout element group:

<msub> Subscript, E.g. &1 4z &,
<msqrt> Square root, E.g. \/4ac
— E.g. Syntax for root element : <mroot> base index </mroot>
<mroot>
<mrow>
<mn>4</mn> ¥
<mi>a</mi> /4ac
<mi>c</mi>
</mrow>

<Mmi>x</mi>
</mroot>



MathML Presentation Mode

Category Tag Descrption
=11 = identifier
Token <ot rmmuher
Elements: =t cperator, fenice, or separator
=tritesrt= teztt
<irspaces = space
<IT1S= sinng iteral
et B W oo any rrnber of sub -expressions
General <mfiac= forrn a facton fom two sub-esgpressions
L a2y out: <frisgrt= forrm a square root sign
=rruoots= formm a rmdical wath specfied indesx
<tristyles= stxd e chanoe
TITIETY 01> erwcloze a syntasz enror message
=rrpadded:= adjust sppace around content
=rrphantormn= rmalkie content inwisible but preserwe 1tz si=e
=tnfenced= surround content wath a pair of fences
IO oo any rrriber of sub-expressions
=tnfiac= forrm a fach on o two sub-espressions
=rrsgri= forrm a square root s10m
Scrpts and =trisubh = attach a subzscnpt to a base
Limits: =tmnsubsup s attach a subscnpt-supersoript pairto a base
=troander = attach atn underscript to a base
CITIOVET = attach an owverscnpt to a base
=trander osrer = attach an underscrnipt-overscnpt pairto a base
=rruralti scriptss= attach prescrpts and tensorindices to a bazse
ztntable= fonm a table struchare
Tables: <tritee Forrm a rowin a table
<tritd>= forrm a colutrm i a table
=trlabd edir= forrm a row wath label
=trali gnoroug’ = zet oroup alignrment
=trali mura i = zet el erment alioranerd
=traction= et HTIWIL, actions to a sub-expression

Actons:




XSLT Structure

e Tree structure

e XPath

— Enables you to refer to specific sections of
XML document

e \Weakness of XSLT

— Did not provide For-loop, find max or min, etc.

— Difficult to change the value within the same
functions



Design Model

Hierarchy value passing design
Table design

Vector graphic design

MathML design
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Example
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Translation Simulation

o-E -\T35 |+ xryree /oD




Deployment

FiLeE;size Result File Size Comparison
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Conclusion

» Using this approach, Mathematical
expressions can be rendered on the Web
without using any type of Plugins.

* Generate much smaller result file than the
conventional way that uses image file such
as Bitmapped or GIF or JPEG format.

» Better rendering result than those
displaying the result using plain HTML.



