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Abstract

Networksandthespeedupandeasein communicationsbroughtthepossibility
of interchangingdocumentswithout usingpaperto transmitthem.XML is a new
trenda few yearsold, andoneof its aimsis to facilitateestablisha gapbetween
what a documentlooks like, andthecontentit holds,(re)openingtheway to the
ideaof writing onceadocument,andusingseveraltimesin differentformats.This
slideshow usesanXML file anda Makefile transformsit to four differentformats.
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1 Preamble

• ElectronicPublishingmeansusingcomputersassophisticatedtypewriterscou-
pledwith printers

• Thestorageformatof yourdocumentsis important

• I suggestyour relationto contentandmarkupto be of a higher level thanjust
focusingon theway thingslook

• Virtualizingmarkuphelpscreatedifferentversionsof adocument:comparethem
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• SemanticmarkupensuresmorecoherencethanmostWYISWYG environments
default settings

• You are independentfrom softwareclientsand interfaceandcanprofit or the
sameinvestedtime to edit efficiently mail, documents,programs

• If coupledwith researchor databasetools,semanticmarkupcanhelpbetterqual-
ification of information: "python" can be a snake, a man, or a programming
language

Electronicpublishingcanmeanmany different things. In its simplest(and
dumbest)form - which canalsocomeout to be quite expensive - onebuys
someproprietaryoffice suite and proceedsto generatevarious formatsof
files simply by usinga "save as"commandor somesuchone-clicksolution.
However, doing this requiresowning the suiteandit meansyou dependon
it from thenon. Shouldthe company disppearor simply decideto redirect
its activities in this or thatdirection,you may endup stranded,without any
recourse,and,furthermore,with very little know-how.
Theapproachadoptedhereis quite different. Basedon freeor open-source
software,electronicpublishingis viewedasa file manipulationprocess,that
remainsentirely in thehandsof theusers.As a result,insteadof becoming
passiveconsumerswhodependonaperiodical"fix" from somesoftwarecom-
pany, eachoneof you cannotonly freelyproduceall thedocumentsthatyou
wishwhile alsocontributingto thedevelopmentof bettertoolsor procedures,
for exampleimproving thesupportfor somespecificlanguageor charset.
The approachadoptedherealsodiffers from commonword processingap-
proachesin that it rigorouslyseparatesthe writing phasefrom the markup
phaseandthepresentationphase.Thefirst phaseis thatof creationof a doc-
ument; the secondone is a phaseof enrichmentof the documentthrough
variousmarkupschemes;the third phaseclearly focuseson thematerialap-
peranceandthevisual formattingof thedocument.Thus,thehandoutsyou
arepresentlyreadingwerefinally printedusingTEX. Why? Becausefew if
any othertoolscanoffer asgoodtypographicalcontrolasTEX. No wordpro-
cessorcanreachthe subtletyof TEX for appearance.Also, TEX allows you
to managethepresentationof yourdocumentin waysthatnowordprocessor
couldever evenhopeof approaching.At thesametime, thatparticularissue
wasdealtwith on its own termsandnot in a mixed-bagapproachwhereyou
try at thesametime to handleideas,arguments,vocabularyAND appearance
in a completelyinefficient andevenincoherentmanner.

2 Pre-requisitesto follow this and do the exercises

• quitea transversalandcompletetalk

• this worksin (free)unix systems,andshouldin others

XML tools aim to be usedby everybody. They work on proprietary, tech-
nically debatableplatforms. Even if you have to usethem at somepoint,
becauseof thecluelessnessof decision-makersor your users,why usethem
to develop?
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• know UNIX shellmanipulation

Seeexamplesin next slide. Think Makefile, think shell function or per-
sonalquick scriptwhensomelargecommandhasto berepeatedona regular
basis.Example:

function xt() {
echo "XT $*" >&2
java com.jclark.xsl.sax.Driver $*

}

• know somewindow managermanipulation

Be ableto have severalprocessesrunningat thesametime,rememberwhere
they are,anddon’t spendyour life moving yourhandsaroundfrom keyboard
to mouse.

Thismeansknowing thebasiccommandsthatallow youto navigateandwork
effortlesslyin commandmodewith a Unix shell. You shouldcertainknow
how to usels, cd, find, etc. with all the usuallyusefulqualifiersso as
to manipulateyour files quickly andeasily. You shouldunderstandthepipe
andsymboliclink concepts.Never forget thecommandman andyou might
want to doman man at leastonceto geta generaloverview. Learnhow to
decipherthe sometimecrytic descriptionsof man. Before learningspecial
concepts,learnhow to walk andtalk throughtheUnix world: man man will
fire up a pagerwhich you needto be able to move around,for example. I
know thereis somekind of a bootstrapproblemhere,but if therewasn’t this
would meanthereis little new in theconceptsusedin Unix you don’t know.

Simply put, know how to make a window active, how to move a file from a
window to anotheror from a directoryto anotherthroughwindows,etc.

• know how to type,includingaccentsnot presenton keyboard(askme)

Youcanreallysavea lot of time if thekeyboardis anaturalextensionto your
body, andyoureyeshardlyever quit thescreenwhenyou type. I wouldeven
suggestyou (at leastpeoplefrom languageswritten with a latin-alphabet)to
usean Americankeyboardsettingandlearnhow to type your specialchar-
acterson these.They’re themostwidely availableeverywhere,andyou can
alwaystypeblindly (which you shoulddo at somepoint anyway) no matter
whatspecialnationalkeyboardyou have to beusing

Useof codes.Rememberalsomanascii.Ask meif needed.

• know how to setup environmentvariables

Dependingon the shell you are using (*csh or *sh), know how to tem-
porarily (prefixing a commandwith the the assignment)or permanentlyset
or changethevalueof a standardenvironmentvariablelikeLANG, EDITOR,
CLASSPATH, ...
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• know how to read,write andunderstandaMakefile

Try to make them roughly independentof your particulardirectory or ac-
count on this machine(usingROOTDIR and other generalvariables). At
somepoint, it might be usefulto spendtime on thecorrectresolvingof de-
pendenciesto save compilationtime if you have to recompileoften. Like in
mostfields,getstartedtalking to a friend or a communityor readinga tech-
nical introduction,get betterreadingcodeor the referencedocumentation,
thesethingsdependonyour personnality.

• know how to ftp andmanipulatearchives

Usingbinarymode,fetchingor puttingrecursively, in a noninteractive man-
ner(with improvedclientssuchasncftp or lftp). Know how to createor
extracttar archivescompressedwith eitherGNU zip (understoodby stan-
dard uncompressprogramsin proprietaryenvironments)or bzip2 (more
efficient, slower, availableon many platformsbut not installedby default on
many).

You mustbe reasonablyat easewith variouscompressionschemes(gzip,
compress, etc.)andvariousarchival schemes,particularlytar. Thepoint
is that you mustbe ableto extract archived files you receive andyou must
be ableto archive the files you work with, for exampleto transmitthemto
someoneelse. For the last part, knowing the basicftp commandsis very
useful(get, put, mget, mput, bin, prompt, etc.)

• never fall behind,tell mewhenyoudon’t follow

Thisdocumentwill "real soonnow" (youknow whatit is to think of publish-
ing someinternal, incomplete,not perfectpieceof softwareor documenta-
tion!) beavailableon theIDEALX.org1 website,andwill getcompletedand
improved over time. This is your uniquechanceto askme in personques-
tionsif I amgoingtoo fastor amnot clearenough.Theonly stupidquestion
is the one that remainsunasked, andchancesare that many othershaven’t
understoodeither, or arewonderingthesamething. WhenI amaround,I can
giveyoupersonaladviceandtipsonhow to improve yourworkinghabits(or
at leastsuggestthingsyou might not have thoughtof), muchmorethanby
mail for example.

3 Examplesof shellmanipulation

$ ls -al
$ apropos xml
$ man nsgmls | grep -2i variable

$ grep -2h usepackage ‘locate tex | \
grep ’\.tex$’‘ | sort -u
1http://IDEALX.org/
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$ for file in ‘locate xml‘; do grep -li \
DOCTYPE $file /dev/null; done

$ CLASSPATH=/path/to/xt/xt.jar: \
java com.jclark.xsl.sax.Driver

4 Example of a Makefile

ROOT_DIR=$(shell pwd)
FILE=CEEnet2000
XSLT=$(JAVA) com.jclark.xsl.sax.Driver
[...]
TEXINPUTS=$(ROOT_DIR)/figure/:$(ROOT_DIR)/sty/:
LATEX=TEXINPUTS=$(TEXINPUTS) latex \\scrollmode\\input

all: valid

valid:
$(NSGMLS) $(FILE).xml

[...]

5 How to type charactersnot presenton the keyboard

• Historically: computersspeakEnglish:ASCII charset

Youcanseethatin theasciimanualpage.Thexfd command,runonasimple
and standardX Window Systemmonospace(ISO-LATIN-1) font, suchas
8x16, 10x20, or 12x24 accordingto your monitor definition, will show
thesameinformation(andmore)in a mannerI personnalyprefer:

$ xfd -fn 12x24

• Addressspacetoo small(1 octet= 256possibilities).

It is alwaysverydifficult to changethingsoncethey havesettled,evenif there
areverybadandthenew standardis muchbetter. Think IPv4.

• Differentpages:ISO-LATIN-1, ISO-LATIN-2, ...
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They usethe secondhalf of thecharactersetfor specialcharacterswith di-
acritial marksandthe like. Therearemany moreISO-LATIN-1 fonts than
ISO-LATIN-2 for example.

To find or list andthenview fontsavailableonyour system:

$ locate fonts | grep -i cyr
$ cd <directory>
$ zcat <font.ext.gz> | strings | less

• Trick: commands

– setfont,setmetamode(in console)

setfont: chooseanotherfont in consolemode. Chooseonewith the
extendedcharactersyou need.Dependingon BIOSesandhardware,the
right onemaybedifferent.
setmetamode: bind theAlt key to behaving like a Meta modifier, not
Escape. I personnalypreferthatto usingdeadkeysor Compose, but your
mileagemayvary. Of courseyou have to learnthemby heartbut there’s
not that muchto learn,you do it little by little, thereis logic in it, and
I’d ratherlearna little moreto bemoreefficient. For example,in ISO-
LATIN-1, Alt-i will producethe charactenumber105 (i ) + 128 = 233
(é). And it is mostof thetime upper-casecoherent.
Thesethingsarein my .profile.

– setxkbmap(underX Window System)

This commandusedto be longer to remember, usingxmodmapanda
filenamedependingonthesystemconfiguration.Fortunately, thishigher
level commandappearead,andthecompletionworksafter only a num-
ber of characterswhich areon the sameplacein FrenchandAmerican
keyboards;I don’t know aboutyour nationalkeyboardmaps...
If you usetheX Window System,I suggestyou do mostof thework in
big font terminals,andyou usexterm, sincemostotherterminalshave
a problemor somelimitation. Bewarethat thedefault settingsof some
window managersinterceptthe eventscorrespondingto the production
of someaccentedcharactersand will iconify a window for example.
GraphicalbrowsersI know do not recognizethemeither. Emacsmust
beconfigured.VIm worksfineby default, if calledunderthatname.

• How to typeChinese,Japanese?Ex: cxterm

This programis hardto compilebut many interestingencodingpossibilities.
You may type ASCII or ideograms,and type ideogramsby Englishname,
traditionalChinesepronunciation(with or without the tones),or Cantonese
pronunciation. If a characteris not ASCII, then the following one is read
togetherwith it so asto form an ideogram.The Chinesefonts aretwice as
wideasLatin fontsto ensurealignmentin mixedtexts.

• Unicodecomingslowly.
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Thismightsolvecompatibilityandexchangeof documents,but wewill prob-
ablystill usealimited charsetlocally andonly useUnicodeto exchangestuff,
sinceit eatsup morespaceandmostof theprogramsarenot really designed
to supportthis in input.

6 What is XML?

TheeXtensibleMarkupLanguage2 is a few yearsold.
It is beingnormalizedby theW3C:draftsandrecommendations.
Standardsarestill beingworkedon.

W3C is still producingrecommandationsanddrafts,andthingsarestill hot and
boiling, changingrapidly. However, somethingsalreadywork, but many things
have notyetsettleddown, andthesoftwareavailableis eitheralpha,or incompati-
blewith theexamplesshippedwith anotherpieceof software.

It is ameta-language.
It is just syntacticsugar.

When I say that XML is syntacticsugar, I meanthat XML, while exceedingly
useful, doesnot solve all the problemsunderthe sun. In particular, it doesnot
solvesemanticproblemsby itself, eventhoughit canbeusedto enrichthesemantic
valueof a document.

You might never have learnedto programin assemblylanguage,or with punched
cards.Now thesehadreally annoying andlimiting syntaxto work with. Do you
reallybelieve thehigherlevel thingsthathavepoppedupsincewereasilverbullet
asfar assoftwareengineeringwasconcerned?An easysyntaxcanlet thescarce
ressource:the humanbrain andattention,focus on the interestingthings rather
thanspendone’s time onboringrepetitive detailsmachinesaremuchbetterat.

7 The componentsof XML

• a header

• tagssurroundingelements

• attributes

• entities

• comments

• text content

• CDATA sections

• andsomemore(directives,...)

2http://w3c.org/XML/
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8 Specialcharactersin XML

BecauseXML hasa syntaxsimilar to that of HTML, somecharactersmay not be
reproducedlitterally. Theseare:

• left anglebracket (actually, "lessthan"): &lt;

• right anglebracket ("greaterthan"): &gt;

• ampersand:&amp;

• singlequote(or "apostrophe"):&apos;

• doublequote:&quot;

9 The XML header

Mustspecify:

• theversionof XML (mandatory)

• theencodingused(if non-ASCIIcharacters)

Canspecify:

• otherattributes(stand-alone,...)

• a DTD, with a PUBLIC andSYSTEMidentifier

• parameterentitiesto ignoreparts(likedraft) or includethecontentsof afile

10 Example: the headerof this presentation

<?xml version="1.0" encoding="iso-8859-1"?>
<!DOCTYPE presentation PUBLIC
"-//Sebastien Blondeel//DTD presentation slides//EN"
"dtd/slides.dtd" [
<!-- extra entities -->
]>

<presentation>
<title>Electronic publishing with XML</title>
<conference>6th CEEnet workshop on networks technology</conference>
<place>Budapest</place>
...
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11 Syntactic rules of XML

• Size(of letters)doesmatter:tagsarecasesensitive

• Somecharactersareforbiddenin tagnames

• Tagsmustbeclosed

• Specialcase:emptytags

• Elementsmustbeproperlynested

• Attributesmustbequoted(or double-quoted)

12 Example: an XML file

<?xml version=’1.0’?>
<root>
<foo lang="hu">

<anchor id="fooAnchor">
Friend or foo?
<bar>I started after, I must finish first.
</bar> <!-- no attributes in closing tags -->

</foo>
<blah>

Another element directly under the root element.
</blah>

</root>

13 XML compared to SGML

TheStandardGeneralizedMarkupLanguageis olderandmuchmorecomplicated:

• tagdelimiterscanberedefined

• openingor closingtagscanbeomitted

• emptytagscanbeimplied

• someelementscanbeempy if andonly if someattributehasa specialvalue
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14 The goalspursued in the making of XML

(courtesyof "A TechnicalIntroductionto XML" 3, by NormanWalsh)

TheXML specificationsetsout thefollowing goalsfor XML:

• straightforward to useover the Internet(whenon the fly XML-awarebrowsers
exist andwork)

It shallbestraightforwardto useXML over theInternet.Usersmustbeable
to view XML documentsas quickly and easily as HTML documents. In
practice,this will only be possiblewhenXML browsersareas robust and
widely availableasHTML browsers,but theprincipleremains.

• shallsupportmany applications(morethanjust webcontent:authoring,content
analysis,...)

XML shallsupportawidevarietyof applications.XML shouldbebeneficial
to a wide varietyof diverseapplications:authoring,browsing,contentanal-
ysis,etc. Althoughtheinitial focusis on servingstructureddocumentsover
theweb,it is notmeantto narrowly defineXML.

• easyto parse:two weeksfor a competentgraduatestudent

XML shall be compatiblewith SGML. Most of the peopleinvolved in the
XML effort comefrom organizationsthat have a large, in somecasesstag-
gering,amountof materialin SGML.XML wasdesignedpragmatically, to be
compatiblewith existing standardswhile solvingtherelatively new problem
of sendingrichly structureddocumentsover theweb.

• compatiblewith SGML for backward-compatibilityreasons

It shallbeeasyto write programsthatprocessXML documents.Thecollo-
quialwayof expressingthisgoalwhile thespecwasbeingdevelopedwasthat
it oughtto take abouttwo weeksfor a competentcomputersciencegraduate
studentto build a programthatcanprocessXML documents.

• asfew optionalfeaturesaspossible(for portability)

The numberof optionalfeaturesin XML is to be kept to an absolutemini-
mum,ideally zero.Optionalfeaturesinevitably raisecompatibilityproblems
whenuserswant to sharedocumentsandsometimesleadto confusionand
frustration.

• human-readableandclear

XML documentsshouldbehuman-legible andreasonablyclear. If you don’t
haveanXML browserandyou’ve receivedahunkof XML from somewhere,
yououghtto beableto look atit in yourfavoritetext editorandactuallyfigure
outwhatthecontentmeans.

3http://www.xml.com/pub/98/10/guide1.html
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• designmustbeachievedquickly

The XML designshouldbe preparedquickly. Standardsefforts arenotori-
ouslyslow. XML wasneededimmediatelyandwasdevelopedasquickly as
possible.

• designmustbeclearandconcise(EBNF)

Thedesignof XML shallbeformalandconcise.In many waysacorollaryto
rule 4, it essentiallymeansthatXML mustbeexpressedin EBNF andmust
beamenableto moderncompilertoolsandtechniques.

Therearea numberof technicalreasonswhy theSGML grammarcannotbe
expressedin EBNF ExtendedBackus-NaurForm)4. Writing aproperSGML
parserrequireshandlinga variety of rarely usedanddifficult to parselan-
guagefeatures.XML doesnot.

• documentseasyto create:text editors,scripts...

XML documentsshall be easyto create.Although therewill eventuallybe
sophisticatededitorsto createandedit XML content,they won’t appearim-
mediately. In the interim, it mustbe possibleto createXML documentsin
otherways:directly in a text editor, with simpleshellandPerlscripts,etc.

• tersenessdoesnot matter:compressingsoftwareexists,andsaving typing com-
plicatesthedesignandtheparsing

Tersenessin XML markupis of minimal importance. Several SGML lan-
guagefeatureswere designedto minimize the amountof typing required
to manuallykey in SGML documents.Thesefeaturesarenot supportedin
XML. From an abstractpoint of view, thesedocumentsare indistinguish-
ablefrom theirmorefully specifiedforms,but supportingthesefeaturesadds
a considerableburdento the SGML parser(or the personwriting it, any-
way). In addition,mostmoderneditorsoffer betterfacilitiesto defineshort-
cutswhenenteringtext.

15 Well-formednessand validity

WhenanXML documentsatisfiesthesyntacticrulescitedabove,thenit is calledwell-
formed.

Thewholepointof XML is to givesemanticsto content.Therearewaysto describe
the structureof the tagsandelementsan XML documentmustfollow. This is being
doneusingaDocumentTypeDefinition,or DTD.

DTDs arevery poorschemes.They arenot XML documents,thereforecannotbe
easilycheckedwith usualXML tools.

DTDs have no typing andvery little expressivity. Most DTDs publishedarefull
of mistakesandcannotpossiblybeusedby thosewho publishthemas"examples"on
theirwebsites.

4http://www.xml.com/pub/98/10/guide5.html
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Whenthestructureof a documentobeys therulesgivenin theDTD thataccompa-
niesit, thenthisdocumentis calledvalid.

"Typing" heremeansensuringor imposinga variableto belongto a certainset,or
beinterpretedasaninteger, astring,or else.Onemaywishto definehisown types
in therulesdefiningthestructureof anXML document,soasto ensurethis is an
internalidentifier, this is adatein theISOformat,this is...

DTDs cannotcountvery well. To them,therearethe numbersnothing,zeroor
one,zeroor more,oneor more.Onemaywish to beableto definefiner intervals
withoutpiling up jokersor thelike.

Sometimes,one may needor wish to have a certainfield belongto a fixed list
of values,with a specialcasefor "Other", which would comewith a valuenot in
the list. DTDs won’t let you do thatunlessyou don’t mind wastingelementsand
complicatingthestructureof thedocument.

DTDs exist for historical reasons.Efforts are being madeto replacethemwith
somethingbetter. XML-Schemasareagoodcandidate.

But DTDsarewhatnow existsandis supported,andit’ snot thatlongto learntheir
syntaxsolet’sstartthere.

16 Syntaxof a DTD

A DTD definesthe structureof a tree. For eachelementof the tree, it will give the
possiblesonsit mayhave,in whatorder, andin whatnumber.

Theroot elementusedfor theelementis not give in theDTD but in theheaderof
thedocument.

A DTD maybereferredto, in theheaderof thedocument,by aSYSTEM identifier,
or by aPUBLIC identifier, whichmustthenmedefinedin oneof thecatalogfilesused
(eitherin commandline or in theappropriateenvironmentvariable).

Choosingbetweenattributesandsubelementsis not alwayseasy. Choosingto use
layersof wrappingelementsor to useaflatterorganizationmayaswell influencemain-
tenanceanddevelopment.Big DTDs useentitiesandfamiliesof elements.

Therearetwo typesof elements:blockelements,andinline elements.

Block elementsareparagraphs,titles, tables,nesteditemizedlists. Inline elements
just happenin thenormalflow of text insidea block elementandusuallyapplyto
oneor afew words,inducinga localchangeof font. They donot reallyqualify the
mainstructureof a document,but give moresemanticsto wordsor phrases.

17 Example: the DTD of this presentation

<!ENTITY % my-entities SYSTEM "../entities/all_entities">
%my-entities;

<!ELEMENT presentation (title, conference, place, date, au-
thor,

13



abstract, slide+)>
<!ELEMENT title (#PCDATA|emph|kbd|code|strong|file|ulink)*>

<!ELEMENT author (firstname, nickname?, middlename?, last-
name, email?)>
<!ELEMENT firstname (#PCDATA)>

<!ELEMENT abstract (#PCDATA|emph|kbd|code|strong|file|ulink)*>
<!ELEMENT slide (title,content)>
<!ELEMENT content ((para|itemizedlist|screen|more)+)>

<!ELEMENT ulink (#PCDATA|emph|kbd|code|strong|file|ulink)*>
<!ATTLIST ulink url CDATA #IMPLIED>

18 When to stop tagging?

• Defininginline tagsis important:all yourneedsshouldbecovered.

• Thelibrary of Congressdistinguishesbetweenkeywordsandsubjects

Thereis an incompatibillity betweenletting morefreedomto peopleto de-
scribetheir documents,andhaving a limited or fixed setof keywordsto be
able to do efficient researchwithout having to think of, and use,different
synonyms.

Subjectsareconstrainedto limited lists of values,while keywordsarefree.
This ideagot copiedin DocBook(oneof themostimportanttechnicallyori-
entedDTDs around).

• the moreyou tag, the longerit will take to produceyour document.If you use
many differentinlinedocuments,changeswill notbenoticeablein thefontsused.

• DTDs andstylesheetsareinterestingif usedin a coherentfamily of documents,
like in awebsite.Themoreinline elements,thelesschancesareyouwill remain
coherent,yielding to falsenegatives.

• However, aminimaltaggingmaybeuseful(seepersonalanecdotein full version)

I was working on the typesettingandpresentationof the user’s manualof
someprogram.Thedocumentwaswritten in Frenchandthenpassedto pro-
fessionaltranslatorsfor anEnglishversion.

This userguide was talking aboutbuttonsand menuentries,and usedan
italic font to displaythem(to show they werenot ordinarywordsbut things
to look for in theGUI). Thefirst problemwasthat,working in aWYSIWYG
interface,theauthorhadat timesusedanitalic font, andsometimesa slanted
font. He hadusedan italic font for several otherthings too, like company
namesor programnames.
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Themorningof thedaywe’resupposedto handtheprintedversionout to the
printer, wenoticeaterriblething: theprofessionaltranslatorshadguessedthe
translationsof themenuandbuttonnames.They did not matchthelocaliza-
tion of thesoftware,sothey didn’t matchthescreenshots.It wasimpossible
to handthatout.

So,I askedtheauthor, while I washackingontheindex, to checkoutall these
thingsandreplacethesepoorlyguessedtranslationswith thecorrectname,as
seenfrom thescreenshot(sincewe hadjust receivedthepictures).

Thereweremany pagesto check,but he cameback to me after only a lit-
tle while, telling mehewasfinished,andyeshewassureto have forgotten
nothing."How canthatbe?"did I ask.

"Well, I washappy to noticeI just hadto look for the tags’menuentry’and
’menubutton’, andwhenI foundone,checkout thescreenshotthatwasnext
to thatparagraphof text".

I hadspentquitea while replacingall physicalcalls to italic or slantedfonts
with an intermediate,virtualized layer, defining thesenew tagsexactly as
italic or slantedor bold fonts.Wewerereceiving thebenefitsof thatpolicy.

19 Encoding issues

Thestandard,defaultencodingfor XML andXML toolsis UTF-85, oneof theUnicode
transformationformats.UTF-8 worksasfollows:

Unicodetransformationformatsareusedto representmore than256 characters
with 8 bits.

The binary representationof the character’s integer value is thus simply spread
acrossthebytesandthenumberof highbitssetin theleadbyteannouncesthenumber
of bytesin themultibytesequence:

bytes | bits | representation
1 | 7 | 0vvvvvvv
2 | 11 | 110vvvvv 10vvvvvv
3 | 16 | 1110vvvv 10vvvvvv 10vvvvvv
4 | 21 | 11110vvv 10vvvvvv 10vvvvvv 10vvvvvv

It is notalwayspossibleto forcestandardXML toolsto usesuchor suchanencod-
ing in their output;mostwill useUTF-8. Therefore,if you wantto usea backend
with no UTF-8 compatibility(or you don’t know how to useit :) ), thenyou have
to includesomefilter pipeat somepoint in yourMakefile to take theproduced
contentbackto whatever encodingyou wantedin thefirst place.This is what the
presentdocumentcompilationchaindoes.

In C, thealgorithmfrom Latin-1 goesasfollows (andthealgorithmfrom another
encodingprobablylooksverysimilar, changingthevalueof theconstants):

5http://czyborra.com/utf/
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putwchar(c)
{

if (c < 0x80) {
putchar (c);

}
else if (c < 0x800) {

putchar (0xC0 | c>>6);
putchar (0x80 | c & 0x3F);

}
else if (c < 0x10000) {

putchar (0xE0 | c>>12);
putchar (0x80 | c>>6 & 0x3F);
putchar (0x80 | c & 0x3F);

}
else if (c < 0x200000) {

putchar (0xF0 | c>>18);
putchar (0x80 | c>>12 & 0x3F);
putchar (0x80 | c>>6 & 0x3F);
putchar (0x80 | c & 0x3F);

}
}

In Perl,thealgorithmgoesasfollows:

#!/usr/local/bin/perl -p
# assemble from iso-latin-1 to UTF-8
sub utf8 { local($_)=@_;

return $_ < 0x80 ? chr($_) :
$_ < 0x800 ? chr($_>>6&0x3F|0xC0) .

chr($_&0x3F|0x80) :
chr($_>>12&0x0F|0xE0).
chr($_>>6&0x3F|0x80).
chr($_\textampersand{}0x3F|0x80);

} s/<U([0-9A-F]{4})>/&utf8(hex($1))/gei;

The reversealgorithm,leadingfrom UTF-8 to ISO-LATIN-1, is a bit morecom-
plicated:

#!/usr/local/bin/perl -p
# disassemble non-ASCII codes from UTF-8 stream
$format=$ENV{"UCFORMAT"}||’<U%04X>’;
s/([\xC0-\xDF])([\x80-\xBF])/sprintf($format,
unpack("c",$1)<<6&0x07C0|unpack("c",$2)&0x003F)/ge;
s/([\xE0-\xEF])([\x80-\xBF])([\x80-\xBF])/sprintf($format,
unpack("c",$1)<<12&0xF000|unpack("c",$2)<<6&0x0FC0|unpack("c",$3)&0x003F)/ge;
s/([\xF0-\xF7])([\x80-\xBF])([\x80-\xBF])([\x80-\xBF])/sprintf($format,
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unpack("c",$1)<<18&0x1C0000|unpack("c",$2)<<12&0x3F000|
unpack("c",$3)<<6&0x0FC0|unpack("c",$4)&0x003F)/ge;

Futureversionsof Perlwill provide a modulefor this. Thewebdocumentquoted
alsogivesa numberof solutionsor pointersfor otherprogramminglanguages.

20 Stylesheetlanguages

A stylesheettransformsan XML documentaccordingto rulesandtemplatesapplied
recursively, startingat the root element. The documentneedsbe well-formed, not
necessarilywell-formed.

DSSSL6 (DocumentStyleSemanticsandSpecificationLanguage). is a stylesheet
languagesimilar to Scheme,embeddedin XML documents.

A full DSSSLstylesheetwith block elements,inline elements,andinheritingpa-
rameters(courtesyof DocBook:theDefinitive Guide7).

<!DOCTYPE style-sheet PUBLIC "-//James Clark//DTD DSSSL Style Sheet//EN">

<style-sheet>
<style-specification>
<style-specification-body>

(element chapter
(make simple-page-sequence

top-margin: 1in
bottom-margin: 1in
left-margin: 1in
right-margin: 1in
font-size: 12pt
line-spacing: 14pt
min-leading: 0pt
(process-children)))

(element title
(make paragraph

font-weight: ’bold
font-size: 18pt
(process-children)))

(element para
(make paragraph

space-before: 8pt
(process-children)))

6http://www.jclark.com/dsssl/
7http://oasis-open.org/docbook/documentation/
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(element emphasis
(if (equal? (attribute-string "role") "strong")

(make sequence
font-weight: ’bold
(process-children))

(make sequence
font-posture: ’italic
(process-children))))

(element (emphasis emphasis)
(make sequence

font-posture: ’upright
(process-children)))

(define (super-sub-script plus-or-minus
#!optional (sosofo (process-children)))

(make sequence
font-size: (* (inherited-font-size) 0.8)
position-point-shift: (plus-or-minus (* (inherited-font-

size) 0.4))
sosofo))

(element superscript (super-sub-script +))
(element subscript (super-sub-script -))

</style-specification-body>
</style-specification>
</style-sheet>

XSL8 (eXtensibleStyleLanguage) is a recentrecommandationof the W3C. The
stylesheetsareXML documents.This is the stylesheetlanguageusedfor the various
versionsof this presentation.

Thelanguageusestwo namespaces: the<xsl: andthe<fo:.
Thefirst one,XSLTransformationsor XSLT, is specializedin therecursive trans-
formationof XML treesinto usuallyothertrees(XML or XHTML: becausethe
HTML tagsappearin thestylesheetbetweenXSL-T tags,all mustbeclosedand
properlynestedor elsethe XSLT would not be a well-formedXML document.
ThereforetheHTML producedmustbeXHTML).
The secondpart, FormattingObjectsor FO, is an XML vocabulary for specify-
ing formattingsemantics.Unfortunately, this directly producesPDFin a way that
canhardlybebetterthanusingdirectly plain TEX or LATEX2e, andnearlyno tool
works properlyandrecognizesthe whole currentstateof the draft. They all are
incompatible,limited to smalldocumentswhenthey usesomeflavour of TEX be-
causethey pile upuselessnestedenvironmentsquickly filling up thememory, and
canhardlywork with theirown examples,andnotwith theexamplesshippedwith
otheralpha-or beta-applications.
Exampleof anXSL stylesheet(usingFO):

8http://www.w3.org/Style/XSL/
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<?xml version=’1.0’?>
<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform"

xmlns:fo="http://www.w3.org/1999/XSL/Format">

<xsl:template match="para">
<fo:block>

<xsl:apply-templates/>
</fo:block>

</xsl:template>

<xsl:template match="emphasis">
<fo:sequence font-style="italic">

<xsl:apply-templates/>
</fo:sequence>

</xsl:template>

<xsl:template match="emphasis/emphasis">
<fo:sequence font-style="upright">

<xsl:apply-templates/>
</fo:sequence>

</xsl:template>

</xsl:stylesheet>

21 XPath

XPath9 is theW3C recommandationfor expressingpathsandreferringto nodesin an
XML tree.

It is usedin XSLT to selectrecursively somedescendantsor brothersof thenode
currentlybeingworkedon. Thereis a

goodpieceof documentation10 underthe XSLT tool SAXON, even if I find that
tool a bit buggyandI preferusingXT.

TheSAXON11 documentationfor XPathexplainsmoreclearlythanthenormative
reference,a numberof things:

• Constants,VariableReferences

– stringconstantsarewrittenbetweensingleor doublequotes

– numericconstantsarewritten usingtheJava rules

– thereare no booleanconstants;one shouldusethe true() and false()
functioncallsinstead

9http://www.w3.org/TR/xpath
10http://users.iclway.co.uk/mhkay/saxon/expressions.html
11http://users.iclway.co.uk/mhkay/saxon/
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– thevalueof a variablecanbeobtainedusingits nameprecededwith a
dollar sign: $name;thevariablemusthave beendeclaredfirst

• Parenthesesandoperatorprecedence

– if anexpressionis enclosedin parenthesesit takesprecedence

– else,operatorprecedenceis asfollows: predicate,child or descendant
nodes,union, arithmeticmultiplicative operations,arithmeticadditive
operations,comparisons,testof equality, booleanand,booleanor

• StringExpressions

Therearea numberof functionsoperatingon strings,letting onetransform
an expressionin a string, normalizethe blanksin a string, translatesome
charactersin othercharacters,testingwhethersomethingis a substringof a
givenstring,andonecanevengeneratinganid for anelementon thefly, this
id beingcompatiblewith theorderof theelementsanduniquein thesession.

• NumericExpressions

Onecanobtainthepositionof nodeamonganodelist (thisis how I numbered
theslidesandthetableof contentsin theHTML versionsof this document),
onecantransformanexpressionin anumberobeying certainformattingrules,
...

• BooleanExpressions

Thenumber0, theemptystring, theemptynodearetreatedasfalse,every-
thing elseis treatedas true (this is not the casein DSSSL,which canlead
to confusion).Onecanperformclassicalbooleantestsandcheckwhethera
givennodehasa languageattribute(inheritedor specified).

• NodesetExpressions

Onecanspecifyrelativeor absolutepaths,usewildcards,referthetheparent
node,thepreceding-siblingnode,theattributesnamedthis or that in thecur-
rentnodeor oneof its descendantnodes,selectall descendantnodeshaving
suchaparentandsuchanattribute,...

22 Example: the transformation of this document

<xsl:template match="/presentation">
<html><head><title>

<xsl:apply-templates select="title"/>
</title></head>
<body>
<xsl:call-template name="introduction"/>
<xsl:call-template name="toc"/>
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<xsl:apply-templates select="slide"/>
</body>
</html>

</xsl:template>

Onecancall a templateby name,to make thestylesheetmoremodularandread-
able. Onecanaswell apply templatesrecursively, selectingtemplatesmatching
anXPathexpressionor not. XSLT is a functionallanguagedesignedto beeasyto
implement,but thedrawbackis it is veryverboseandonecannotreaffectvariables.
This is particularlya problemwhenoneneedsto transformXML-defined tables
into LATEX2e,wherethesyntaxis extremelydifferent(asopposedto whathappens
with theHTML syntaxfor tables).

This is an exampleof an IF-THEN-ELSEstatementin XSLT (excerpt from the
stylesheetsof thispresentation):

<xsl:variable name="prevslide">
<xsl:choose>
<xsl:when test="$slidenumber > 1">

<xsl:number value="$slidenumber - 1" format="01"/>
<xsl:text>.html</xsl:text>

</xsl:when>
<xsl:otherwise>index.html</xsl:otherwise>

</xsl:choose>
</xsl:variable>

Imaginewhat this will start looking like if you have to nestseveral suchtests! I
wrote in XSLT a functionto returntheageof someoneknowing today’s dateand
thatperson’s birthday. Onefirst hasto comparetheyearnumbers,thenif they are
equalthe monthsnumbers,then the day in the month. It quickly took a whole
screen!

Another problemis that whitespaceis handledin a mysteriousway to may in
XSLT. In languageswherewhitespacesarenot very significant,suchasHTML,
this is not a problem,but in languagesdesignedin a very differentway, suchas
LATEX2e, this canbea problem.It is very hardto have a properlyformatted,easy
to read,stylesheet,while still producinga properly formatted,easyto read,and
withoutbugs,generateddocument.

23 A few words about LATEX2e

DonaldKnuth inventedTEX andthenLeslie Lamportaddeda higher level layer au-
tomatingthingsandgiving stylesheets,apackagenamedLATEX, which thengot further
improvedandnamedLATEX2e.

It wasnot meantto beusedwith XML andXSLT, but it is thebesttool I know to
producecorrectprintabledocuments.Its balancingalgorithm,for example,works at
a paragraphlevel with penalties,ensuringa betterlook to the document.By default,
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theuserhaslittle parametersto actuponandlittle freedomto changethepresentation
andtheformattingof thedocument,which is agoodthingsincestyleswerewrittenby
peoplewho know whatthey weredoing.

It hasa differentsyntax,not usinganglebracketsbut bracesfor local changes(the
equivalentof inline elements),andbegin andend keywordsfor environments.The
backslashcharacterintroducesthecommands,andthecommandnamestopsat thefirst
non-lettercharactermet(roughly).

But it wasmany specialcharactersincompatiblewith thoseof XML, blank lines
aresignificant,it hasmany packageswith somesubtleincompatibilities(for example:
the footnotecalls inside tablesdon’t work), and I am not sureit canhandleUTF-8
encoding,which explainsthefilter passI addedin theMakefile to handlethis presen-
tation(althoughtherearea numberof stylesandencodingssupported;I managedthis
weekto produceGeorgianandRussiandocumentswith it, andyou will beableto see
on theNotsoshortintroductionthatit canhandlea numberof documents.

It is possibleto draw one’s fontswith themetafont program.
Documentation:

• ComprehensiveTEX archivenetwork.

• Not soshortintroductiontoLATEX2e,whichexistsin 10languagesunderCTAN:/info/lshort/.

• tetex documentation

24 Exampleof a LATEX2edocument

\documentclass{article}
% \usepackage[...] % languages, encodings
\title{The title of my document}
\author{John Doe}
\begin{document}
\maketitle
\begin{abstract}
This document aims at giving a simple
example of a \LaTeX2e{} document. Understanding
this language is \emph{interesting}.

\end{abstract}

\section{Introduction}
...
\end{document}
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25 Editing XML according to a DTD: PSGML

PSGML12 is anEmacsmodeto assisttheeditingof anXML or SGML file according
to a givenDTD (specifiedwith asystemidentifieror a public identifier).

It is triggeredby theextensionof thefile beingedited(xml) or (sgml) andthese
aretheimportantkeystrokes:

• C-c C-p loads(andchecks)theDTD asspecifiedin theheader

• C-c C-einsertanelementwherethecursoris, askingyou which oneif theDTD
givesachoice.Whenanelementis chosenandit hasimpliedattributes,PSGML
will promptyou for them.It will alsorecursively fill in all it is sureaboutfor the
descendantsof thatelement

• C-c C-v validatesthedocumentagainsttheDTD (usingnsglms).

I amnot suresomethingsimilarexistsfor vi-clonesusers,I personnallyknow the
DTDs I use,or checkthedocumentation.

If thatpackageis not includedby default in yourGNU/Linux distribution,thenyou
needto get the sourcecodeandinstall it, compiling andputting theelc files in the
right place.Thereis aFrencharticle13 detailingthestepsof this installationprocess.It
focuseson the(deprecated)LinuxDocDTD but canbeusedwith otherDTDs.

26 Assignment

Now thatyouknow abut aboutXML, DTDs,XSLT, LATEX2e,andyouhavereferences
andpointersto thedocumentation,this is anexercisefor you:

• Write aDTD with anelementpersondescribingthevariousthingsanassociation
or company needto know aboutaperson:name,birthdate,salary, phonenumber,
...

• Write a phony documentwith a numberof peopleobeying your DTD. You can
take thenamesof thestudentsin thegroupor anythingelse.

• Write an HTML stylesheetpresentingthat list of peoplein a list, in a table,
computingautomaticallytheir age(today’s datebeingpassedasa parameterto
XSLT), sortingthemaccordingto their family name,salary, thenage.

• Write a LATEX2estylesheetto havea niceprintableversionof thatlist

My advice:golittle by little, startwith asmallDTD to beableto handleit, andadd
elementsandfeaturesoneby one

12http://www.lysator.liu.se/projects/
13http://www.linux-france.org/article/appli/emacs/
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27 Installing XML tools

Most tools (above all XSLT tools) arewritten in JAVA so asto ensurethe maximum
portability. A JAVA packageis a .jar file, actually in the ZIP format, holding a
wholetreestructurewith classes,thatmustbepresentin theCLASSPATH environment
variableto befound. This is thecasefor XT, thatneedsXP, bothcanbedownloaded
from JamesClark’swebsite14.

PythonandPerl toolsarestill beingworkedon. TheimportantPythonXML suite
of the momentis 4Suite15. I am not quite surewhethera completePerl suiteexists,
sincelasttime I checkedit wasratherincomplete.

Theenvironmentvariablespecifyingthelocationof catalogfiles mustbeproperly
setif youwish to usepublic identifiers.

If youwish to useTEX16 asanintermediatelanguageto produceprintableversions
of your document,you needto install a completeTEX distribution, which is not an
easything to do. I suggestyou usethetetex distribution, that comesat leastwith
GNU/Linux distributions.

28 DocBook

Oneof theonly technicalDTDsavailable.
Prettycomplete:hundredsof elementsandentities.
Hard to manageandremember;PSGMLcanhelp,or elseusethereferencedocu-

mentationor startwith adocumentsimilar to theoneyouwish to type.
Only oneset of stylesheetsavailable,and not working very well, especiallythe

printedversion.
DocBook.org17 andOasis-open.org18.

29 DocBookModular StyleSheets

UseJade to makeall thetransformationsandJadetex for theprintableversions.
Mainly written en DSSSLand aimedat SGML processing(but can manipulate

XML documentsaswell, evenif theconverseis not true). TheXSL versionsupports
lessbackends.

Canbefoundon NormanWalsh’s website19.
May becustomized20.
Assignment:

• Install DocBook,Jade,JadeTeX
14http://www.jclark.com/
15http://fourthought.com/4Suite/
16http://www.tug.org/
17http://www.docbook.org/
18http://oasis-open.org/
19http://www.nwalsh.com/docbook/dsssl/
20http://www.nwalsh.com/docbook/dsssl/doc/custom/
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• Downloadthesourcefor thereferencedocumentationfor DocBook

• Cut a little bit of it andcompileit into differentformats:HTML (oneor multi),
RTF,...

• Write yourown DocBookdocument:ashortintroductoryparagraphthena table
with thescheduleof theweek.Compileit to differentformats.

30 References

• XML onW3C

• JamesClark: XP, XT

• NormanWalsh:websiteusingXML, stylesheetsfor DocBook,presentations

• DocBook:a completetechnicalSGML/XML DTD

• TEX UsersGroup

• ComprehensiveTEX ArchiveNetwork
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