Passive EX: from XML to PDF

Michel Goossens
CERN, IT Division, CH-1211 Gen'eve 23, Switzerland

michel.goossens@cern.ch

Sebastian Rahtz
Oxford University Computing Services, Oxford, United Kingdom
sebastian.rahtz@oucs.ox.ac.uk

Abstract
xmltex
XML XSL
PDF DVI XML
TEI ! " DTD
Introduction XML &
$ % & TEI % ) R
. XSLT
XML ltugproc # 2
&
( . .
) x4 XSL formatting objects
% & 3XsL4 &
XML 5
& & XML
XML XSL 2 XSL
XML XML
) - )+ &
+ xmltex /01
% &
2 ( 3
& 4 XML
3 & 3 /1 4
& HTML XSL
4 & HTML TEI /9<1 &
" I /9=1
7 XSL XML &
& XSL
XML
% 2 & &
5 6 - 5 XML &
7 ! TEI 3 4,
DTD 3 /81 # 4 % &
& 3 4
WAP
I /901 " "#/9:1
DTD >
<<< TUGboat 6 <93<???4 $ 8@ <??7?7 "



&
3 4 5
+
& XSL 2
" &
# A
2 #
XsL, 2 /<01 & ;
G
5 & 7
& XSL > E
2
H
DSssL4 /9?1 Xs+A /9B1 A
3 # A+ &
PassiveT gX: implement XSL using T  EX &
% . )
XML XML 2 H
XSL & . A
' H
¢ XSL XML
&( C & E ! &
E &
XSL % &
E &
&( PDF 2 3, /14 &
#
XML
2 " "HH
xmitex 3 & XSL
XML UTF8 % (
3 & &
-) D & ! BVG4 /<IXML
D DSSSL + 3
E& o & 4
F SVG ) &
; : & 3
| T X
ssues in using T X 4 S
Support for XSL formatting objects $
" & XSL 2
XSL
& 2 &
; 2 ( K
+ & $
&( & &

% &
&( PDF

TUGboat 6 <93<???4 $ 8@ <77 " <<8



* +
&
M
2 &
A small example XSL
TEI DTD 3ei-fo /9<14
XML XSL &
3, :BB /11 &
4
3 p 9 B4 &
) 3 emph © 994

1 <xslitemplate match="p">

2 <fo:block indent-start="10pt"

3 space-before="12pt">
4 <xsl:apply-templates/>

5 </fo:block>

6 </xslitemplate>

7 <xsl:template match="emph">

8 <fo:inline-sequence font-style="italic">
9 <xsl:apply-templates/>

10 </fo:inline-sequence>

1 </xslitemplate>

A few words about xmltex 7
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xmltex 2
\ XMLelement &
"

1 \DeclareNamespace{m}

2 {http://www.w3.0rg/1998/Math/MathML}
3

4 \XMLelement{m:math}

s {
6 {\begin{equation}}
7 {\end{equation}}
9

\XMLelement{m:mn}

10 {
1 {\xmigrab}
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12 {\mathrm{#1}}

14 \XMLelement{m:msqrt}

15 {
16 {\xmlgrab}

17 {\sart{#1}}
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An example of TElI markup typeset with
PassiveT gX

% XML 2 &
5
6 - 7 !
' 5 &
7 N %
TEI # DTD 2 poemstei-utf8 &
A
1 <?xml version="1.0" encoding="UTF-8"?>
2 <IDOCTYPE TElL2 SYSTEM "teixlite.dtd" [
3 <IENTITY dash "&#x2010;">
4 <IENTITY mdash "&#x2014;">
5 <IENTITY oelig "&#x0153;">
6 <IENTITY Verlaine SYSTEM "Verlainetei-utf8.xml">
7 <IENTITY Blok SYSTEM "Bloktei-utf8.xml">
8 <IENTITY Hardy SYSTEM "beyes.xml">
9 <IENTITY Kihlaus SYSTEM "kihlaus.xml">
10 ]>
11 <TEL2>
12 <teiHeader type="text" status="new'">
13 <fileDesc>
14 <titleStmt>

i
o

<title>Various languages and scripts</title>
<author>Collected by Michel Goossens</author>
<respStmt>

<resp>Transcription in TElL.2 markup</resp>
<name>Michel Goossens</name></respStmt>
</titleStmt>

<publicationStmt>

<distributor>Distributed by mg</distributor>
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</publicationStmt>
</fileDesc>
<profileDesc>
<langUsage default="NO">
<language id="EN">English</language>
<language id="FI">Finnish</language>
<language id="FR">French</language>
<language id="RU">Russian</language>
</langUsage>
</profileDesc>
</teiHeader>
<text>
<front>
<titlePage>
<docTitle>
<titlePart>Languages and scripts</titlePart>
</docTitle>
<docAuthor>Collected by Michel Goossens</docAuthor>
<docDate>July 2000</docDate>
</titlePage>
</front>
<body>
&Verlaine;
&Blok;
&Hardy;
&Kihlaus;
</body>
</text>
</TEl.2>
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1
2 <fo:flow flow-name="xsl-region-body"
3 font-family="Times Roman"
4 font-size="10pt">
5
6 <fo:block text-align="center" space-after="8pt">
7 <fo:block font-size="16pt">
8 <fo:inline font-weight="bold">
9 Poems in various languages and scripts

PR R R R e R R
N o o & @ N P O

18

54

</fo:inline>
</fo:block>
<fo:block font-size="14pt">

<fo:inline font-style="italic">

Collected by Michel Goossens</fo:inline>

</fo:block>
<fo:block font-size="14pt">

July 2000
</fo:block>

</fo:block>

<fo:block keep-with-next.within-page="always"
id="N115"
text-align="start"
font-size="14pt"
text-indent="-3em"
font-weight="bold"
space-after="3pt"
space-before.optimum="9pt">

1. Paul Verlaine, F\"etes galantes (1869)
</fo:block>

<fo:block keep-with-next.within-page="always"
id="N128"
text-align="start"
font-size="12pt"
font-weight="bold"
space-after="2pt"
space-before.optimum="4pt"
text-indent="-3em">

1.1. <fo:inline font-style="italic">

Clair de lune</fo:inline>
</fo:block>

<fo:block text-align="start"
space-before.optimum="4pt"
space-after.optimum="4pt">
<fo:block space-before.optimum="0pt"
space-after.optimum="0pt">
Votre \"ame est un paysage choisi

</fo:block>
</fo: t').llock>
<ffo flow>
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1 <?xml version="1.0" encoding="1SO-8859-1"?>
2 <IDOCTYPE article SYSTEM
3 "lusr/local/share/docbookxml/4.11/docbookx.dtd"

<IENTITY xmitex
"<application>xmltex</application>">

10 <IENTITY % equation.content “(math+)">

11 <IENTITY % inlineequation.content "(math+)">

12 <IENTITY % mathml

4
5 <IENTITY LaTeX "LaTeX">

6 <IENTITY TeX "TeX">

7 <IENTITY PTeX "PassiveTeX">
8

9

13 SYSTEM "mathmldtd/mathmIi2.dtd">
14 <IATTLIST math xmins CDATA #FIXED
15 "http://www.w3.0rg/1998/Math/MathML">

16 <I-- load MathML -->

17 Y%emathml;

18 |>

19 <article>

20 <articleinfo>

21 <title>A Docbook document featuring a

22 few formulae</title>
23 <author><forename>Michel</forename>
24 <surname>Goossens</surname>

25 <[author>

26 <pubdate>Wednesday, 18 July 2000</pubdate>
27 <abstract>

28 <para>

209 This XML document is marked up according the
30 DocBook schema It shows a few elements of the
31 DocBook vocabulary, as well as a couple of
32 examples of mathematical expressions where
33 we used MathML markup.

34 <[para>

35 <[abstract>

3 </articleinfo>

37 <section>

38 <title>The Docbook model</title>

39 <para>

40 DocBook <xref role="bib" linkend="docbook"

41 endterm="docbookab"/> is an XML model

42 <xref role="bib" linkend="rec-xml"

43 endterm="rec-xmlab"/> for marking up technical
44 documents. It is particularly well-suited for

45 software reference guides and computer

46 equipment manuals.

47 <[para>
DTD 3 00914
2 LaTeX PassiveTeX
TeX xmitex 3 = J4
9? 99 2
equation.content
inlineequation.content &
math # 9<098 2
mathml 2
2 " DTD
9. # 90 2 math
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<section>

<title>A MathML example</title>

<para>

A MathML formula can be typeset inline, as here
<inlineequation>
<math><mi>E</mi><mo>=</mo><mi>m</mi>
<msup><mi>c</mi><mn>2</mn></msup></math>
</inlineequation>, Einstein's famous equation.
</para>

<para>

A mathematical equation can also be typeset in
display mode using DocBook’s

<sgmltag class="element">informalequation</sgmltag>
element, as is shown in the following example
containing a matrix:

</para>

<informalequation>
<math>
<mrow>
<mi>A</mi>
<mo>=</mo>
<mfenced open="[" close="]">
<mtable><!-- table or matrix -->
<mtr> <!-- row in a table -->
<mtd><mi>x</mi></mtd><!-- table -->
<mtd><mi>y</mi></mtd><!-- entry -->
</mtr>
<mtr>
<mtd><mi>z</mi></mtd>
<mtd><mi>w</mi></mtd>
</mtr>
</mtable>

<93<???4 $ 8@

<???7

TEI

35 </mfenced>

36 </mrow>
37 <mtext>.</mtext>
38 </math>
39 </informalequation>
; =0l inlineequation
(
9J 8J
informalequation &
3 ( 4 &
3 &
4
$% %
5 0
The DocBook example and PassiveT EX
& 3
XML 2 XSL &
TEI4 ! 5
XML !
XSL XSL &
$ /9=1 )
)
foplus.xsl

1 <?xml version="1.0"?>
2 <xsl:stylesheet
3 xmins:xsl="http://www.w3.0rg/1999/XSL/Transform"
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n L , _ )
4 version="1.0"
5 xmins:fo="http://www.w3.0rg/1999/XSL/Format"
6  xmins:m="http://www.w3.0rg/1998/Math/MathML">
7
8 <xslimport
o href="/usr/local/share/xsl/1.15/docbook.xsl"/>
10
11 <l--
12 customisations of Norm's XSL FO stylesheets
13 -->
14
15 <xsltemplate match="m:math">
16 <xsl:copy>
17 <xsl:apply-templates mode="math"/>
18 </xsl:copy>
19 </xslitemplate>
20
21 <xsl:template mode="math"
22 match="* | @* | comment() |
23 processing-instruction()|text()">
2 <xsl:copy>
25 <xsl:apply-templates mode="math"
26 select="* | @* |
27 processing-instruction() | text()"/>
28 <Ixsl:copy>
29 </xsl:template>
30
a1 <xsl:template
32 match="informalequation|inlineequation">
33 <xsl:element name="{name(.)}">
34 <xsl:apply-templates/>
35 </xsl:element>
3 <Ixsl:template>
37
38 <xsl:template match="programlisting" priority="4">
39 <fo:block wrap-option="no-wrap"
40 whitespace-treatment="preserve"
Pel font-family="monospace"
42 font-size="9pt"
43 space-before.optimum="4pt"
44 space-after.optimum="4pt"
5 text-align="start"
46 >
a7 <xsl:apply-templates/>
48 </fo:block>
49 </xsl:template>
50
51 </xsl:stylesheet>
# 8= B 2 2
A XSLT 3
XSL 3 fo4 " "#
e ; 10J $ &
+ XSL docbhook.xsl
! % &
! XSL
xsliimport  XSL
&
2
2 &

docbook.xsl # 89
informalequation

inlineequation
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2 programlisting &
3 # A+ verbatim
4
& XML
2 dbxmml.xml &
A

xt dbxmml.xml foplus.xsl fotex.xml
latex fotex.tex

XSL 3
"H 4 &
3 xmltex 4
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A Docbook document featuring a few formulae

Michel Goossens
Wednesday, 18 July 2000

Abstract

This XML document is marked up according the the DocBook schema It shows a few elements of the Do
vocabulary, as well as a couple of examples of mathematical expressions where we used MathML marku|

The Docbook model

DocBook ??? proposes an XML model ??? for marking up technical documents. It is particularly well-suif
software reference guides and computer equipment manuals.

Docbook contains hundreds of elements to markup up clearly and explicitly the different components of a|
electronic document (book, article, reference guide, etc.), not only displaying its hierarchical structure but|
indicating the semantical meaning of the various elements. The structure of the DTD is optimized to allo
customization, thus making it relatively straightforward to add or eliminate certain elements or attributes,
change the content model for certain structural groups, or to restrict the value that given attributes can tal

Norman Walsh developed a set of XSL stylesheets to transform XML documents marked up using the Do
DTD into HTML or XSL formatting objects. The latter can be interpreted by PassiveTeX and xmitex to obtf
PDF or PostScript output.

MathML and mathematics

MathML ??? is a W3C recommendation whose aim is to encode mathematical material for teaching and
scientibc communication at all levels.

MathML consists of two parts: presentation (notation) et contents (meaning). MathML permits the conver|
of mathematical i ion into various rep ions and output formats, including graphical displays|
speech synthesizers, computer algebra programs, other mathematics typesetting languages, such as Te:
text, printers (PostScript), braille, etc.

MathML has support for efbciently browsing long and complex mathematical expressoins and offers an
extension mechanism. MathML code is human readable, easy to generate and process by software appliy
and well suited for editing (even though MathML syntax might appear unnecessarily verbose and comple
human reader).

The W3C MathMI Working Group is actively preparing the second version of the MathML Specibcation,
is planned to be released in the second half of 2000. Two public initiatives that allow the display of Mathi
code direcly and that are under active development are W3COs Amaya and Mozilla. Commercial prograr|
as IBMOs techexplorer (a plugin for Netscape or MicrosoftOs Internet Explorer) or Design Science Webex
the Java applet technology) can display MathML formulae in present day browsers. Several computer alg
programs, e.g., Mathematica, or editors using e.g., mathtype, offer a user-friendly interface to enter, prod
read mathematics material marked up in MathML.

Presentation markup

Thepresentatiorpart of MathML di the spacial layout of the different elements of a mathematical
expression. MathML presenation markup has about thirty elements, that form the basis of a mathematical
using classical visual layout model. Some bfty attributes provide precise control on the exact positioning of
various components of the math expression.

List of presentation elements

maligngroup/  andmalignmark/ alignment markers

¥ Enlivening expressions

maction bind actions to a sub-expression

A MathML example

A MathML formula can be typeset inline, as here , EinsteinOs famous equation.

A mathematical equation can also be typeset in display mode using DocBufukslequation
element, as is shown in the following example containing a matrix:

Note the two attributes open and close onrtifenced element to specify the style of the braces to be used.,
The MathML Specibcation ??? contains a detailed list of all possible attributes associated to each preser
element.

Content markup

The meaning of mathematical symbols (e.g., sums, products, integrals) exists independently of their rend
Moreover the presentation markup of an expression is not necessarily sufpcient to evaluate its value and
calculations. Therefore, MathML dePnesntentmarkup to explicitly encode the underlying mathematical
structure of an expressoin.

Itis impossible to cover all of mathematics, so MathML proposes only a relatively small number of

commonplace mathematical constructs, chosen carefully to be sufbcient in a large number of applications. I,

addition, it provides @xtension mechanisfar associating semantics with new r constructs, thus

Book
p.¥  Tokenelements
mi identiper
mn number
mo operator, fence, separator
bd for mtext text
mspace/ space
ms string literal
N mchar non-Ascii character reference
E;I;D mglyph add new glyph to MathML
0¥  General layout schemata
e.
mrow group any number of sub-expressions horizontally
LBOOK  mfrac form a fraction from two sub-expressions
pin msqrt form a square root sign (radical without an index)
mroot form a radical with specibed index
mstyle style change
merror enclose a syntax error message froma preprocessor
mpadded adjust space around content
mphantom make content invisible but preserve its size
mfenced surround content with a pair of fences
menclose enclose content with a stretching symbol such as a long division sign
ion
¥ Script and limit schemata
, plain
sub attach a subscript to a base
msup attach a superscript to a base
) msubsup attach a subscript-superscript pair to a base
cations, . nder attach an underscript to a base
o the mover attach an overscript to a base
munderover attach an underscript-overscript pair to a base
hich mmultiscripts attach prescripts and tensor indices to a base
:sysuchTables and matrices
(using . A .
ebra  Mtable row in a table or matrix with a label or equation number
ceor mtr row in a table or matrix
mtd one entry in a table or matrix
calculus and vector calculusint , diff , partialdiff , lowlimit —, uplimit , bvar , degree ,
divergence  (MathML 2.0), grad (MathML 2.0), curl ~ (MathML 2.0),
laplacian  (MathML 2.0).
theory of sets set, list , union , intersect , in, notin , subset , prsubset ,
notsubset , notprsubset , setdiff ,card (MathML 2.0).

sequences and series sum, product , limit , tendsto
elementary classical functionexp, In , log , sin , cos , tan , sec, csc , cot , sinh , cosh , tanh , sech ,

csch , coth , arcsin , arccos , arctan , arccosh |, arccot , arccoth
arccsc ,arcesch , arcsec , arcsech ,arcsinh , arctanh

statistics mean, sdev , variance , median , mode, moment.

linear algebra vector ,matrix ,matrixrow ,determinant ,transpose ,selector
vectorproduct (MathML 2.0), scalarproduct (MathML  2.0),
outerproduct  (MathML 2.0).

semantic mapping element annotation , semantics , annotation-xml

constant and symbol element (all MathML 2.0)ntegers , reals , rationals , naturalnumbers
complexes , primes , exponentiale , imaginaryi , notanumber ,

[tation true ,false ,emptyset ,pi,eulergamma , infinity

The matrix example given in the preceding section in its presentation markup form if recoded here using cq
markup.

<reln>
feringa/>

<matrixrow>
<ci>x</ci><ci>y</ci>
</matrixrow>
<matrixrow>
ci>z</ci><ci>w</ci>

allowing these to be encoded even when they are not in MathML content element base collection.

MathMLOs basic set of content elements was chosen to allow for simple coding of most of the formulas uf
secondary education, through the prst year of university. The subject areas targeted are arithmetic, alget]
and relations, calculus and vector calculus, set theory, sequences and series, elementary classical functi
statistics linear algebra. Using this basic sets more complex constructs can be built.

The list of the content elements of MathML follows.
cn,ci ,csymbol (MathML 2.0).

apply , reln (deprecated)
defined functions)
declare

token elements

basic content elements , fn (deprecated for externally
, interval inverse sep, condition

,lambda , compose, ident

arithmetic, algebra and logic quotient , exp, factorial , divide , max and min, minus, plus ,
power , rem, times , root , ged, and, or, xor , not , implies , forall
exists , abs, conjugate , arg (MathML 2.0), real (MathML 2.0),
imaginary  (MathML 2.0),lcm (MathML 2.0).

eq,neq,gt,lt ,geq,leq ,equivalent (MathML 2.0),approx (MathML
2.0).

relations

</matrix>
</reln>
ed in
ra, logic
pns, and
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