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Abstract

Networksandthe speedumndeasdn communication®roughtthe possibility
of interchangingdlocumentsvithout usingpaperto transmitthem. XML is a new
trenda few yearsold, andoneof its aimsis to facilitate establisha gapbetween
what a documentooks like, andthe contentit holds, (re)openingthe way to the
ideaof writing oncea documentandusingseveraltimesin differentformats.This
slideshav usesan XML file anda Makefile transformst to four differentformats.
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1 Preamble

« ElectronicPublishingmeansusingcomputersassophisticatedypewriters cou-
pledwith printers

» Thestorageformatof your documentss important

* | suggestyour relationto contentand markupto be of a higherlevel thanjust
focusingon theway thingslook

* Virtualizingmarkuphelpscreatedifferentversionsof adocumentcomparghem



» SemantianarkupensuresnorecoherencehanmostWYISWYG ervironments
default settings

* You areindependenfrom software clients and interfaceand can profit or the
samenvestedime to edit efficiently mail, documentsprograms

« If coupledwith researctor databaséools,semantianarkupcanhelpbetterqual-
ification of information: "python" can be a snale, a man, or a programming
language

Electronicpublishingcanmeanmary differentthings. In its simplest(and
dumbest)form - which canalsocomeout to be quite expensve - one buys
some proprietaryoffice suite and proceedso generatevarious formats of
files simply by usinga "save as" commandor somesuchone-clicksolution.
However, doing this requiresowning the suiteandit meansyou dependon
it from thenon. Shouldthe compaly disppearor simply decideto redirect
its actiities in this or thatdirection,you may endup strandedwithout ary
recourseand,furthermorewith very little know-how.

The approachtadoptedhereis quite different. Basedon free or open-source
software,electronicpublishingis viewed asa file manipulationprocessthat
remainsentirely in the handsof the users.As a result,insteadof becoming
passive consumersvhodependnaperiodicalfix" from somesoftwarecom-
pary, eachoneof you cannotonly freely produceall thedocumentshatyou
wishwhile alsocontrikuting to thedevelopmenbf bettertoolsor procedures,
for exampleimproving the supportfor somespecificlanguageor charset.
The approachadoptedherealso differs from commonword processingap-
proachesn thatit rigorously separateshe writing phasefrom the markup
phaseandthe presentatiophase Thefirst phases thatof creationof a doc-
ument; the secondone is a phaseof enrichmentof the documentthrough
variousmarkupschemesthe third phaseclearly focuseson the materialap-
peranceandthe visual formatting of the document.Thus, the handoutsyou
arepresentlyreadingwerefinally printedusing TeX. Why? Becausdew if
ary othertoolscanoffer asgoodtypographicatontrolasTeX. No word pro-
cessorcanreachthe subtletyof TeX for appearanceAlso, TeX allows you
to managehe presentatiomf your documenin waysthatnoword processor
couldever evenhopeof approachingAt the sametime, thatparticularissue
wasdealtwith onits own termsandnotin a mixed-bagapproachwhereyou
try atthesametime to handleideas,agumentsyocalulary AND appearance
in acompletelyinefficientandevenincoherenmanner

2 Pre-requisitesto follow this and do the exercises

* quiteatrans\ersalandcompletetalk
* thisworksin (free)unix systemsandshouldin others

XML tools aim to be usedby everybody They work on proprietary tech-
nically debatableplatforms. Even if you have to usethem at somepoint,
becaus®f the cluelessnesef decision-makrsor your users why usethem
to develop?



» know UNIX shellmanipulation

Seeexamplesin next slide. Think Makef i | e, think shell function or per
sonalquick scriptwhensomelarge commanchasto berepeatean aregular
basis.Example:

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

}

» know somewindow managemanipulation

Be ableto have several processesunningatthe sametime, remembemvhere
they are,anddon’t spendyour life moving yourhandsaroundfrom keyboard
to mouse.

Thismeansknowing thebasiccommandshatallow youto navigateandwork
effortlesslyin commandmodewith a Unix shell. You shouldcertainknow
how to usel s, cd, fi nd, etc. with all the usually useful qualifiersso as
to manipulateyour files quickly andeasily You shouldunderstandhe pipe
andsymboliclink concepts.Never forgetthe commandran andyou might
wantto doman man atleastonceto geta generalovervien. Learnhow to
decipherthe sometimecrytic descriptionsof man. Before learningspecial
conceptslearnhow to walk andtalk throughthe Unix world: man man will
fire up a pagerwhich you needto be ableto move around,for example. |
know thereis somekind of a bootstrapgproblemhere,but if therewasnt this
would meanthereis little new in the conceptsisedin Unix you don't know.
Simply put, knov how to make awindow active, how to move afile from a
window to anotheror from a directoryto anotherthroughwindows, etc.

» know how to type,includingaccentsot presenbn keyboard(askme)

You canreally save alot of timeif thekeyboardis a naturalextensionto your
body andyoureyeshardlyever quit the screerwhenyoutype. | would even
suggesyou (at leastpeoplefrom languagesvritten with a latin-alphabet}o

usean Americankeyboardsettingandlearnhow to type your specialchar

acterson these.They're the mostwidely availableeverywhere.andyou can
alwaystype blindly (which you shoulddo at somepoint aryway) no matter
whatspecialnationalkeyboardyou have to be using

Useof codes. Remembernlsomanascii. Ask meif needed.
» know how to setup ervironmentvariables

Dependingon the shell you are using (* csh or *sh), knowv how to tem-
porarily (prefixinga commandwith the the assignmentpr permanentlyset
or changethevalueof a standarcenvironmentvariablelike LANG, EDI TOR,
CLASSPATH, ...



» know how to read,write andunderstanc Makefile

Try to make themroughly independentf your particulardirectory or ac-
counton this machine(using ROOTDI R and other generalvariables). At
somepoint, it might be usefulto spendtime on the correctresolvingof de-
pendencieso save compilationtime if you have to recompileoften. Likein
mostfields, getstartedtalking to a friend or a communityor readinga tech-
nical introduction, get betterreadingcodeor the referencedocumentation,
thesethingsdependon your personnality

 know how to ftp andmanipulatearchives

Usingbinarymode fetchingor puttingrecursvely, in anoninteractve man-
ner(with improvedclientssuchasncft p orl f t p). Know how to createor
extractt ar archivescompressewith eitherGNU zi p (understoody stan-
dard uncompresgprogramsin proprietaryernvironments)or bzi p2 (more
efficient, slower, availableon mary platformsbut notinstalledby default on
mary).

You mustbe reasonablyat easewith variouscompressiorschemeggzi p,
conpr ess, etc.)andvariousarchival schemesparticularlyt ar . Thepoint
is thatyou mustbe ableto extract archived files you receve andyou must
be ableto archive the files you work with, for exampleto transmitthemto
someoneelse. For the last part, knowing the basicftp commandss very
useful(get , put , nget , nput , bi n, pr onpt , etc.)

* neverfall behind,tell mewhenyoudon't follow

Thisdocumentwill "real soonnow" (you know whatit is to think of publish-
ing someinternal,incomplete,not perfectpieceof software or documenta-
tion!) beavailableonthe IDEALX.org* website,andwill getcompletedand
improved over time. This is your uniquechanceto askmein personques-
tionsif | amgoingtoo fastor amnot clearenough.The only stupidquestion
is the onethat remainsunasled, and chancesare that mary othershaven't
understoocither or arewonderingthe samething. Whenl amaround,| can
give you personahdviceandtips on how to improve your working habits(or
at leastsuggesthingsyou might not have thoughtof), muchmorethanby
mail for example.

3 Examplesof shellmanipulation

$1s -al

$ apropos xni
$ man nsgms | grep -2i variable

$ grep -

grep ’

2h usepackage ‘locate tex | \
\.tex$ ' | sort -u

http://IDEALX.org/



$ for filein ‘locate xm‘; do grep -li \
DOCTYPE $file /dev/null; done

$ CLASSPATH=/ path/to/ xt/xt.jar: \
java comjcl ark. xsl .sax. Driver

4 Example of a Makefile

ROOT_DI R=$(shel | pwd)
FI LE=CEEnet 2000
XSLT=$(JAVA) com jcl ark. xsl . sax. Driver

[...]
TEXI NPUTS=$(ROOT_DI R)/figure/: $(ROOT_DI R)/sty/:
LATEX=TEXI NPUTS=$( TEXI NPUTS) | atex \\scrol | node\\i nput

all: valid

val i d:
$(NSGWS) $(FILE). xm
[...]

5 How to type charactersnot presenton the keyboard

« Historically: computerspeakenglish: ASCII charset
Youcanseethatin theasciimanuabage.Thexf d commandrunonasimple
and standardX Window SystemmonospacglSO-LATIN-1) font, suchas

8x16, 10x20, or 12x24 accordingto your monitor definition, will shov
thesameinformation(andmore)in amannen personnalyprefer:

$ xfd -fn 12x24

» Addressspaceoo small(1 octet= 256 possibilities).

It is alwaysvery difficult to changehingsoncethey have settled evenif there
arevery badandthe new standards muchbetter Think IPv4.

« DifferentpagesiSO-LATIN-1, ISO-LATIN-2, ...



They usethe secondhalf of the charactersetfor specialcharactersith di-
acritial marksandthe like. Thereare mary morelSO-LATIN-1 fonts than
ISO-LATIN-2 for example.

To find or list andthenview fontsavailableon your system:

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

* Trick: commands

— setfont,setmetamodén console)

set f ont : chooseanotherfont in consolemode. Chooseonewith the
extendedcharacteryou need.Dependingon BIOSesandhardware, the
right onemay be different.

set met anode: bindthe Alt key to behaing like a Metamodifier, not
Escapel personnalypreferthatto usingdeadkeys or Composebut your
mileagemayvary. Of courseyou have to learnthemby heartbut theres
not thatmuchto learn,you do it little by little, thereis logic in it, and
I'd ratherlearna little moreto be moreefficient. For example,in ISO-
LATIN-1, Alt-i will producethe charactenumber105 (i) + 128= 233
(6). And it is mostof thetime uppercasecoherent.

Thesethingsarein my . profil e.

— setxkbmagunderX Window System)

This commandusedto be longerto rememberusing xmodmapand a
filenamedependingn the systemconfiguration.Fortunatelythis higher
level commandappeareadandthe completionworks after only a num-
ber of characteravhich are on the sameplacein Frenchand American
keyboards; don't know aboutyour nationalkeyboardmaps...

If you usethe X Window System, suggest/ou do mostof thework in
big font terminals,andyou usexterm sincemostotherterminalshave
a problemor somelimitation. Bewarethatthe default settingsof some
window managersnterceptthe eventscorrespondindo the production
of someaccentedcharactersaand will iconify a window for example.
Graphicalbrowsersl know do not recognizethem either Emacsmust
be configured.Vim worksfine by default, if calledunderthatname.

» How to type Chinese,JapaneseEx: cxterm

This programis hardto compilebut mary interestingencodingpossibilities.
You may type ASCII or ideogramsandtype ideogramsby Englishname,
traditional Chinesepronunciation(with or without the tones),or Cantonese
pronunciation. If a characteiis not ASCII, thenthe following oneis read
togetherwith it so asto form anideogram. The Chinesefonts aretwice as
wide asLatin fontsto ensurealignmentin mixedtexts.

» Unicodecomingslowly.



This mightsolve compatibilityandexchangeof documentshut we will prob-
ably still usealimited charsetocally andonly useUnicodeto exchangestuf,
sinceit eatsup morespaceandmostof the programsarenotreally designed
to supportthisin input.

6 What is XML?

TheeXtensibleMarkup Languagé is afew yearsold.
It is beingnormalizedby the W3C: draftsandrecommendations.
Standardsrestill beingworkedon.

W3C is still producingrecommandationand drafts, andthingsarestill hot and
boiling, changingrapidly. However, somethingsalreadywork, but mary things
have notyet settleddown, andthe softwareavailableis eitheralpha,or incompati-
ble with the examplesshippedwith anothempieceof software.

It isameta-language.
It is justsyntacticsugar

When| saythat XML is syntacticsugay | meanthat XML, while exceedingly
useful, doesnot solve all the problemsunderthe sun. In particular it doesnot

solve semantigroblemsby itself, eventhoughit canbeusedto enrichthesemantic
valueof adocument.

You might never have learnedto programin assemblyanguagepr with punched
cards. Now thesehadreally annging andlimiting syntaxto work with. Do you

really believe the higherlevel thingsthathave poppedup sincewereasilver bullet

asfar assoftware engineeringvasconcerned?An easysyntaxcanlet the scarce
ressource:the humanbrain and attention,focus on the interestingthingsrather
thanspendone’stime on boringrepetitive detailsmachinesaremuchbetterat.

7 The componentsof XML

» aheader

* tagssurroundingelements

attributes

* entities

e comments

* text content

» CDATA sections

» andsomemore(directives,...)

2http://w3c.og/XML/



8 Specialcharactersin XML

BecauseXML hasa syntaxsimilar to that of HTML, somecharacteranay not be
reproduceditterally. Theseare:

« left anglebraclet (actually "lessthan™): &lt;

right anglebraclet ("greaterthan”): &gt;
» ampersand&amp;
* singlequote(or "apostrophe")&apos;

 doublequote:&quot;

9 The XML header

Must specify:
« theversionof XML (mandatory)
« theencodingused(if non-ASCllcharacters)
Canspecify:
« otherattributes(stand-alone.,..)
» aDTD, with aPUBLIC andSYSTEMidentifier

» parameteentitiesto ignoreparts(lik e draft) or includethe contentsf afile
10 Example: the headerof this presentation

<?xm version="1.0" encodi ng="i so- 8859-1"7?>
<! DOCTYPE presentation PUBLIC
"-// Sebastien Bl ondeel //DTD presentation slides//EN
"dtd/slides.dtd" [
<l-- extra entities -->
1>
<presentation>
<title>El ectronic publishing with XM_</title>
<conf erence>6t h CEEnet workshop on networks technol ogy</conference>
<pl ace>Budapest </ pl ace>



11 Syntacticrules of XML

Size(of letters)doesmatter:tagsarecasesensitve

» Somecharactergareforbiddenin tagnames

Tagsmustbe closed
» Specialcase:emptytags

» Elementanustbeproperlynested

Attributesmustbe quoted(or double-quoted)
12 Example: an XML file

<?xm version="1.0" ?>
<r oot >
<foo I ang="hu">
<anchor id="fooAnchor">
Friend or foo?

<bar>| started after, | must finish first.
</bar> <!-- no attributes in closing tags -->
</foo>
<bl ah>

Anot her el enent directly under the root elenent.
</ bl ah>
</ root >

13 XML comparedto SGML

The Standardseneralizedarkup Languages olderandmuchmorecomplicated:
« tagdelimiterscanberedefined
 openingor closingtagscanbe omitted
» emptytagscanbeimplied

» someelementcanbeempy if andonly if someattributehasa specialvalue

10



14 The goalspursuedin the making of XML

(courtesyof "A Technicallntroductionto XML" 2, by NormanWalsh)

TheXML specificatiorsetsout the following goalsfor XML:

» straightforvardto useover the Internet(whenon the fly XML-awarebrowsers
exist andwork)

It shallbe straightforvardto useXML over the Internet.Usersmustbe able
to view XML documentsas quickly and easilyas HTML documents. In
practice,this will only be possiblewhen XML browsersare asrobustand
widely availableasHTML browsers but the principleremains.

* shallsupportmary applicationgdmorethanjustweb content:authoring,content
analysis,..)

XML shallsupportawide variety of applications XML shouldbe beneficial
to awide variety of diverseapplications:authoring,brownsing, contentanal-
ysis, etc. Althoughtheinitial focusis on servingstructureddocumentsver
theweb, it is notmeantto narravly defineXML.

* easyto parse:two weeksfor acompetengraduatestudent

XML shall be compatiblewith SGML. Most of the peopleinvolved in the
XML effort comefrom organizationghathave a large, in somecasesstag-
gering,amountof materialin SGML. XML wasdesignegragmaticallyto be
compatiblewith existing standardsvhile solvingtherelatively new problem
of sendingrichly structureddocumentovertheweh

» compatiblewith SGML for backward-compatibilityreasons

It shallbe easyto write programgthatprocessXML documents.The collo-
quialway of expressinghis goalwhile thespecwasbeingdevelopedwasthat
it oughtto take abouttwo weeksfor a competentomputersciencegraduate
studento build a programthatcanprocessXML documents.

« asfew optionalfeaturesaspossible(for portability)

The numberof optionalfeaturesin XML is to be keptto an absolutemini-

mum,ideally zero.Optionalfeaturesnevitably raisecompatibility problems
whenuserswantto sharedocumentsand sometimedeadto confusionand
frustration.

human-readablandclear

XML documentshouldbe human-Igible andreasonabllear If youdon't
haveanXML browserandyou've recevvedahunkof XML from somevhere,
yououghtto beableto look atit in yourfavorite text editorandactuallyfigure
outwhatthe contentmeans.

3http://wwwxml.com/pub/98/10/gde 1 html
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 designmustbeachieved quickly

The XML designshouldbe preparedquickly. Standardsfforts are notori-
ouslyslow. XML wasneededmmediatelyandwasdevelopedasquickly as
possible.

 designmustbeclearandconcise(EBNF)

Thedesignof XML shallbeformalandconcise.In mary waysacorollaryto
rule 4, it essentiallymeanshat XML mustbe expressedn EBNF andmust
beamenabléo moderncompilertoolsandtechniques.

Therearea numberof technicalreasonavhy the SGML grammarcannotbe
expressedn EBNF ExtendedBackus-NauForm)*. Writing a properSGML
parserrequireshandlinga variety of rarely usedand difficult to parselan-
guagefeatures XML doesnot.

» document®asyto create:text editors,scripts...

XML documentsshall be easyto create. Although therewill eventuallybe
sophisticatecekditorsto createandedit XML contentthey won’t appearim-
mediately In theinterim, it mustbe possibleto createXML documentsn
otherways: directly in atext editor, with simpleshellandPerlscripts,etc.

* tersenessloesnot matter:compressingoftware exists,andsaving typing com-
plicatesthe designandthe parsing

Tersenesén XML markupis of minimal importance. Several SGML lan-
guagefeatureswere designedto minimize the amountof typing required
to manuallykey in SGML documents.Thesefeaturesare not supportedn
XML. From an abstractpoint of view, thesedocumentsare indistinguish-
ablefrom their morefully specifiedforms,but supportinghesefeaturesadds
a considerableéburdento the SGML parser(or the personwriting it, arny-
way). In addition,mostmoderneditorsoffer betterfacilitiesto defineshort-
cutswhenenteringtext.

15 Well-formednessand validity

WhenanXML documengatisfieghe syntacticrulescitedabove, thenit is calledwell-
formed

Thewholepointof XML is to give semantic$o content.Therearewaysto describe
the structureof the tagsandelementsan XML documentmustfollow. Thisis being
doneusinga DocumentType Definition,or DTD.

DTDs arevery poor schemesThey arenot XML documentsthereforecannotbe
easilychecledwith usualXML tools.

DTDs have no typing andvery little expressvity. Most DTDs publishedare full
of mistakesandcannotpossiblybe usedby thosewho publishthemas"examples'on
theirwebsites.

4http://wwwxml.com/pub/98/10/gdieshtml
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Whenthestructureof adocumenbbeystherulesgivenin the DTD thataccompa-
niesit, thenthis documenis calledvalid.

"Typing" heremeansensuringor imposinga variableto belongto a certainset,or
beinterpretecasaninteger, astring,or else.Onemaywishto definehis own types
in the rulesdefiningthe structureof an XML documentsoasto ensurethis is an
internalidentifier, this is adatein the SO format, thisis...

DTDs cannotcountvery well. To them,thereare the numbersnothing, zero or
one,zeroor more,oneor more. Onemaywish to be ableto definefiner intervals
without piling up jokersor thelike.

Sometimespne may needor wish to have a certainfield belongto a fixed list
of values,with a specialcasefor "Other", which would comewith a valuenotin
thelist. DTDswon't let you do thatunlessyou don't mind wastingelementsand
complicatingthe structureof the document.

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

But DTDs arewhatnow existsandis supportedandit’ s notthatlongto learntheir
syntaxsolet’s startthere.

16 SyntaxofaDTD

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

Theroot elementusedfor the elementis not give in the DTD but in the headerof
thedocument.

A DTD maybereferredto, in theheadef thedocumentpy a SYSTEM identifier,
or by a PUBLIC identifier, which mustthenme definedin oneof the catalodfiles used
(eitherin commandine or in theappropriateervironmentvariable).

Choosingbetweenattributesandsubelementss not alwayseasy Choosingto use
layersof wrappingelement®r to useaflatterorganizatiormayaswell influencemain-
tenanceanddevelopmentBig DTDs useentitiesandfamiliesof elements.

Therearetwo typesof elementsblock elementsandinline elements.

Block elementsareparagraphditles, tables nestedtemizedlists. Inline elements
justhapperin the normalflow of text insidea block elementandusuallyapplyto
oneor afew words,inducingalocal changeof font. They do notreally qualify the
mainstructureof a documentput give moresemanticéo wordsor phrases.

17 Example: the DTD of this presentation

<IENTITY %ny-entities SYSTEM "../entities/all_entities">
%ry-entities;

<I ELEMENT presentation (title, conference, place, date, au-
t hor,

13



<!

<!

abstract, slide+)>
ELEMENT title (#PCDATA| ermph| kbd| code| strong]| fil e|uli nk)*>

ELEMENT aut hor (firstnane, nickname?, m ddl ename?, |ast-

nane, enmail ?)>

<! ELEMENT fi r st name (#PCDATA) >

<! ELEMENT abst r act (#PCDATA| enph| kbd| code| strong| fil e| ul i nk)*>
<! ELEMENT sl i de (title,content)>

<! ELEMENT cont ent ((paralitem zedlist|screen|nore)+)>

<! ELEMENT ul i nk (#PCDATA| ermph| kbd| code| strong]| fil e|uli nk)*>
<! ATTLI ST ul i nk url CDATA #| MPLI ED>

18 When to stoptagging?

« Defininginline tagsis important:all your needsshouldbe covered.
» Thelibrary of Congresglistinguishedbetweerkeywordsandsubjects

Thereis anincompatibillity betweenletting more freedomto peopleto de-
scribetheir documentsandhaving a limited or fixed setof keywordsto be
ableto do efficient researchwithout having to think of, and use, different
synoryms.

Subjectsare constrainedo limited lists of values,while keywords arefree.
This ideagot copiedin DocBook(oneof the mostimportanttechnicallyori-
entedDTDs around).

 the moreyou tag, the longerit will take to produceyour document.If you use
mary differentinline documentsgchangesvill notbenoticeablén thefontsused.

» DTDs andstylesheetsireinterestingif usedin a coherenfamily of documents,
likein awebsite.Themoreinline elementsthelesschancesreyouwill remain
coherentyielding to falsenegatives.

» However, aminimaltaggingmaybeuseful(seepersonalnecdotén full version)

I was working on the typesettingand presentatiorof the users manualof

someprogram.The documentvaswritten in Frenchandthenpassedo pro-

fessionatranslatordor anEnglishversion.

This userguide was talking aboutbuttonsand menu entries,and usedan
italic font to displaythem (to shaw they werenot ordinarywordsbut things
to look for in the GUI). Thefirst problemwasthat,workingin aWYSIWYG

interface theauthorhadat timesusedanitalic font, andsometimes slanted
font. He hadusedan italic font for several otherthingstoo, like company

namesor programnames.

14



Themorningof thedaywe're supposedo handthe printedversionoutto the
printer, we noticeaterriblething: theprofessionatranslatordradguessedhe
translationof the menuandbuttonnames.They did not matchthelocaliza-
tion of the software,sothey didn’t matchthe screenshotdlt wasimpossible
to handthatout.

So,| askedtheauthor while | washackingontheindex, to checkoutall these
thingsandreplacethesepoorly guessedranslationsvith thecorrectname as
seerfrom the screenshofsincewe hadjustrecevedthe pictures).
Therewere mary pagesto check,but he camebackto me afteronly a lit-
tle while, telling me he wasfinished,andyeshe wassureto have forgotten
nothing."How canthatbe?"did | ask.

"Well, | washapyy to noticel justhadto look for the tags’menuentry’and
'menututton’, andwhenl found one,checkout the screenshathatwasnext
to thatparagraptlof text".

I hadspentquite awhile replacingall physicalcallsto italic or slantedfonts
with an intermediate virtualized layer, definingthesenew tagsexactly as
italic or slantedor bold fonts. We werereceving the benefitsof thatpolicy.

19 Encodingissues

Thestandarddefaultencodingor XML andXML toolsis UTF-8°, oneof theUnicode
transformatiorformats.UTF-8 worksasfollows:

Unicodetransformationformatsare usedto represenmore than 256 characters
with 8 bits.

The binary representatiorof the charactes integer value is thus simply spread
acrosghe bytesandthe numberof high bits setin theleadbyte announceshenumber
of bytesin the multibyte sequence:

bytes | bits | representation
1] 7 | Ovvvvvvv
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. Thereforejf you wantto usea baclend

with no UTF-8 compatibility (or you don't know how to useit :)), thenyou have

to includesomefilter pipe at somepointin your Makef i | e to take the produced
contentbackto whatever encodingyou wantedin thefirst place. This is whatthe

presendocumentompilationchaindoes.

In C, the algorithmfrom Latin-1 goesasfollows (andthe algorithmfrom another
encodingprobablylooksvery similar, changingthe valueof the constants):

Shttp://czyborra.com/utf
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put wchar (¢)
{
if (c < 0x80) {
putchar (c);

else if (c < 0x800) {
putchar (0xQ0 | ¢>>6);
putchar (0x80 | ¢ & Ox3F);

}

else if (c < 0x10000) {
putchar (OXEO | ¢>>12);
putchar (0x80 | c>>6 & Ox3F);
putchar (0x80 | ¢ & Ox3F);

else if (c < 0x200000) {
putchar (OxFO | ¢>>18);
putchar (0x80 | ¢>>12 & O0x3F);
putchar (0x80 | c>>6 & Ox3F);
putchar (0x80 | ¢ & Ox3F);

In Perl,thealgorithmgoesasfollows:

#!/usr/local/bin/perl -p
# assenble fromiso-latin-1 to UTF-8
sub utf8 { local ($)=@;
return $_ < 0x80 ? chr($)
$_ < 0x800 ? chr($_>>6&0x3F| 0xC0)
chr ($_&0x3F| 0x80)
chr ($_>>12&0x0F| OXEQ) .
chr ($_>>6&0x3F| 0x80) .
chr ($_\text anper sand{} 0x3F| 0x80) ;
} s/ <U([0-9A-F] {4})>/ &ut f 8( hex($1))/ gei;

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

#!/usr/local /bin/perl -p

# di sassenbl e non-ASCI| codes from UTF-8 stream

$f or mat =$ENV{ " UCFORMAT" } | |  <W@4X>" ;

s/ ([\xCO-\xDF]) ([\ x80-\xBF])/sprintf($fornat,

unpack("c", $1) <<6&0x07C0| unpack("c", $2) &0x003F)/ ge;

s/ ([\ XEO-\ xEF]) ([\ x80-\xBF] ) ([\x80-\xBF]) /sprintf($format,

unpack("c", $1) <<12&0xF000| unpack("c", $2) <<6&0x0FCO| unpack("c", $3) &0x003F) / ge;
s/ ([\XFO-\xF7]) ([\ x80-\xBF] ) ([ \x80-\xBF]) ([\x80-\xBF])/sprintf($fornat,
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unpack("c", $1) <<18&0x1C0000| unpack("c", $2) <<12&0x3F000|
unpack("c", $3) <<6&0x0FC0| unpack("c", $4) & x003F) / ge;

Futureversionsof Perlwill provide amodulefor this. Thewebdocumenguoted
alsogivesa numberof solutionsor pointersfor otherprogrammindanguages.

20 Stylesheetanguages

A stylesheetransformsan XML documentaccordingto rulesandtemplatesapplied
recursvely, startingat the root element. The documentneedsbe well-formed, not
necessarilyvell-formed.

DSSSI® (DocumentStyle Semanticsnd SpecificatiorLanguage). is a stylesheet
languagesimilarto Schemeembeddedn XML documents.

A full DSSSLstylesheetvith block elementsjnline elementsandinheriting pa-
rametergcourtesyof DocBook: the Definitive Guide).

<! DOCTYPE styl e-sheet PUBLIC "-//James Cl ark//DTD DSSSL Styl e Sheet//EN'>

<styl e-sheet >
<styl e-specification>
<styl e-speci fication-body>

(el ement chapter
(make si npl e- page- sequence

top-margin: 1lin
bottom margin: 1lin
left-margin: 1lin
right-margin: 1lin
font-size: 12pt
i ne-spaci ng: 14pt
m n- | eadi ng: Opt
(process-children)))

(element title
(make paragraph
font-wei ght: ’bold
font-size: 18pt
(process-children)))

(el ement para
(make paragraph
space-before: 8pt
(process-children)))

Bhttp://wwwijclark.com/dsssl/
"http://oasis-open.gtdoctpok/doaumenaton/

17



(el ement enphasi s
(if (equal? (attribute-string "role") "strong")

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

(rmake sequence
font-posture: ’'italic
(process-children))))

(el ement (enmphasi s enphasi s)
(make sequence
font-posture: 'upright
(process-children)))

(define (super-sub-script plus-or-mnus
#! optional (sosofo (process-children)))
(make sequence
font-size: (* (inherited-font-size) 0.8)
position-point-shift: (plus-or-mnus (* (inherited-font-
size) 0.4))
sosof 0))

(el ement superscript (super-sub-script +))
(el ement subscript (super-sub-script -))

</ styl e-specification-body>
</ styl e-specification>
</ styl e-sheet >

XSL® (eXtensibleStyleLanguage) is a recentrecommandatiof the W3C. The
stylesheetare XML documents.This is the stylesheetanguageusedfor the various
versionsof this presentation.

Thelanguagaiseswo namespaceshe<xsl| : andthe<f o: .

Thefirst one,XSLTransformation®r XSLT, is specializedn therecursve trans-
formationof XML treesinto usually othertrees(XML or XHTML: becausehe
HTML tagsappeaiin the stylesheebetweenXSL-T tags,all mustbe closedand
properly nestedor elsethe XSLT would not be a well-formed XML document.
ThereforetheHTML producedmustbe XHTML).

The secondpart, Formatting Objectsor FO, is an XML vocalulary for specify-
ing formattingsemanticsUnfortunately this directly produce®DF in away that
canhardly be betterthanusingdirectly plain TeX or IATeX2e, andnearly no tool

works properlyandrecognizeghe whole currentstateof the draft. They all are
incompatible limited to smalldocumentswhenthey usesomeflavour of TeX be-
causehey pile up uselessiestecervironmentsquickly filling up thememory and
canhardlywork with their own examplesandnot with theexamplesshippedwith

otheralpha-or beta-applications.

Exampleof an XSL stylesheefusingFO):

8http://wwww3.01g/Style/XSL/
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<?xm version="1.0" ?>
<xsl : styl esheet xnml ns:xsl="http://ww.w3. org/ 1999/ XSL/ Tr ansf or n{
xm ns: fo="http://ww.w3. org/ 1999/ XSL/ For mat " >

<xsl :tenpl ate natch="para">
<f o: bl ock>
<xsl : appl y-tenpl at es/ >
</ fo: bl ock>
</ xsl:tenpl ate>

<xsl :tenpl at e mat ch="enphasi s">
<fo:sequence font-style="italic">
<xsl : appl y-tenpl at es/ >
</ fo: sequence>
</ xsl:tenpl ate>

<xsl :tenpl at e mat ch="enphasi s/ enphasi s">
<f o: sequence font-style="upright">
<xsl : appl y-tenpl at es/ >
</ fo: sequence>
</ xsl:tenpl at e>

</ xsl:styl esheet >

21 XPath

XPath? is the W3C recommandatiofor expressingpathsandreferringto nodesin an
XML tree.

It is usedin XSLT to selectrecursvely somedescendantser brothersof the node
currentlybeingworked on. Thereis a
good pieceof documentatiol underthe XSLT tool SAXON, evenif | find that
tool abit buggyandl preferusingXT.

The SAXON!! documentatiorior XPath explainsmoreclearlythanthe normative

referencea numberof things:

» ConstantsVariableReferences

— stringconstant@arewritten betweersingleor doublequotes
— numericconstantarewritten usingthe Javarules

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

Shttp://imwww3.0g/TR/xpath
10http://users.iolay.co.uk/mhkg/saxorexpressions.html
Uhttp:/lusers.islay.co.uk/mhkg/saxor
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— thevalueof a variablecanbe obtainedusingits nameprecededvith a
dollar sign: $namethe variablemusthave beendeclaredirst

» Parentheseandoperatoiprecedence

— if anexpressionis enclosedn parenthesei takesprecedence

— else,operatomprecedencés asfollows: predicatechild or descendant
nodes,union, arithmeticmultiplicative operations arithmeticadditive
operationscomparisonstestof equality booleanand,booleanor

String Expressions

Therearea numberof functionsoperatingon strings,letting onetransform
an expressionin a string, normalizethe blanksin a string, translatesome
charactersn othercharacterstestingwhethersomethings a substringof a
givenstring,andonecanevengeneratinganid for anelementon thefly, this
id beingcompatiblewith the orderof the elementsainduniquein the session.

» NumericExpressions
Onecanobtainthepositionof nodeamonganodelist (thisis how | numbered

theslidesandthetableof contentsn the HTML versionsof this document),
onecantransformanexpressiorin anumberobeying certainformattingrules,

BooleanExpressions

The number0, the emptystring, the emptynodearetreatedasfalse,every-
thing elseis treatedastrue (this is not the casein DSSSL,which canlead
to confusion).Onecanperformclassicalbooleantestsandcheckwhethera
givennodehasa languageattribute (inheritedor specified).

NodeseExpressions

Onecanspecifyrelative or absolutepaths,usewildcards referthethe parent
nodethe preceding-siblinghode the attributesnamedthis or thatin the cur-
rentnodeor oneof its descendamodes selectall descendantodeshaving
suchaparentandsuchanattribute, ...

22 Example: the transformation of this document

<xsl:tenplate match="/presentati on">
<ht m ><head><titl e>
<xsl :apply-tenpl ates select="title"/>
</title></head>
<body>
<xsl:call -tenpl ate nane="introduction"/>
<xsl:call-tenplate nane="toc"/>
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<xsl :apply-tenpl ates sel ect="slide"/>
</ body>
</htm >

</ xsl :tenpl at e>

Onecancall atemplateby name,to male the stylesheetnoremodularandread-
able. Onecanaswell apply templategecursiely, selectingtemplatesmatching
anXPathexpressioror not. XSLT is afunctionallanguagedesignedo be easyto
implementput thedravbackis it is very verboseandonecannotreafectvariables.
This is particularly a problemwhen one needsto transformXML-defined tables
into IATEX2e, wherethe syntaxis extremelydifferent(asopposedo whathappens
with theHTML syntaxfor tables).

This is an exampleof an IF-THEN-ELSE statementn XSLT (excerptfrom the
stylesheetsf this presentation):

<xsl :vari abl e nanme="prevslide">
<xsl : choose>
<xsl : when test="$slidenunber > 1">
<xsl : nunber val ue="$slidenunber - 1" format="01"/>
<xsl:text> htm </ xsl:text>
</ xsl : when>
<xsl : ot her wi se>i ndex. ht m </ xsl : ot herw se>
</ xsl : choose>
</ xsl : vari abl e>

Imaginewhat this will startlooking like if you have to nestseveral suchtests! |
wrotein XSLT afunctionto returnthe ageof someone&naowing todays dateand
thatpersons birthday Onefirst hasto comparetheyearnumbersthenif they are
equalthe monthsnumbers thenthe day in the month. It quickly took a whole
screen!

Another problemis that whitespaces handledin a mysteriousway to may in
XSLT. In languagesvherewhitespacesre not very significant,suchasHTML,
this is not a problem,but in languagesiesignedn a very differentway, suchas
IATEX2e, this canbe a problem. It is very hardto have a properlyformatted,easy
to read, stylesheetwhile still producinga properly formatted,easyto read,and
without bugs,generatediocument.

23 A few words about IATEX2e

Donald Knuth inventedTeX andthenLeslie Lamportaddeda higherlevel layer au-
tomatingthingsandgiving stylesheetsa packagenamedATEX, whichthengotfurther
improvedandnamedATEX2e.

It wasnot meantto be usedwith XML andXSLT, but it is the besttool | know to
producecorrectprintabledocuments.lts balancingalgorithm,for example,works at
a paragrapHevel with penaltiesensuringa betterlook to the document.By default,
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theuserhaslittle parameterso actuponandlittle freedomto changehe presentation
andtheformattingof the documentwhich is a goodthing sincestyleswerewritten by
peoplewho know whatthey weredoing.

It hasa differentsyntax,not usinganglebracletsbut bracesfor local changegthe
equialentof inline elements)andbegi n andend keywordsfor ervironments.The
backslasttharactemtroduceghe commandsandthe commanchamestopsatthefirst
non-lettercharactemet (roughly).

But it wasmary specialcharactersncompatiblewith thoseof XML, blanklines
aresignificant,it hasmary packagesvith somesubtleincompatibilities(for example:
the footnotecalls inside tablesdon’t work), and| am not sureit canhandleUTF-8
encodingwhich explainsthefilter passl addedin the Makefile to handlethis presen-
tation (althoughtherearea numberof stylesandencodingsupported] managedhis
weekto produceGeogianandRussiardocumentith it, andyou will be ableto see
ontheNotsoshortintroductionthatit canhandlea numberof documents.

It is possibleto draw one'sfontswith thenet af ont program.

Documentation:

» Comprehensie TeX archive network.
» Notsoshortintroductionto IATEX2e, whichexistsin 10languagesinderCTAN:/info/lshort/.

* tetex documentation
24 Example of a IATEX2e document

\ docunent cl ass{articl e}

% \ usepackage[...] %Il anguages, encodi ngs

\title{The title of ny docunent}

\'aut hor { John Doe}

\ begi n{ docunent }

\meketitle

\ begi n{abstract}
Thi s docunent ainms at giving a sinple
exanpl e of a \LaTeX2e{} docunent. Understandi ng
this language is \enph{interesting}.

\ end{abstract}

\'section{lntroduction}

\ end{ docunent }
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25 Editing XML accordingto aDTD: PSGML

PSGML*? is an Emacsmodeto assistthe editing of an XML or SGML file according
to agivenDTD (specifiedwith a systemidentifieror a publicidentifier).

It is triggeredby the extensionof thefile beingedited(xm ) or (sgni ) andthese
aretheimportantkeystrokes:

» C-cC-ploads(andchecksthe DTD asspecifiedn theheader

» C-cC-einsertanelementwherethe cursoris, askingyou which oneif theDTD
givesachoice.Whenanelements choserandit hasimplied attributes, PSGML
will promptyou for them.lIt will alsorecursvelyfill in all it is sureaboutfor the
descendantsf thatelement

* C-cC-vvalidategshedocumentgainsthe DTD (usingnsglms).

| amnot suresomethingsimilar existsfor vi -clonesusers| personnallyjknow the
DTDs| use,or checkthedocumentation.

If thatpackages notincludedby defaultin your GNU/Linux distribution, thenyou
needto getthe sourcecodeandinstall it, compiling and putting the el c filesin the
right place.Thereis a Frencharticle'® detailingthe stepsof this installationprocessit
focusesnthe (deprecated)inuxDoc DTD but canbe usedwith otherDTDs.

26 Assignment

Now thatyou know a but aboutXML, DTDs, XSLT, IATpX2e, andyou have references
andpointersto the documentationthis is anexercisefor you:

» Write aDTD with anelemenipersordescribinghevariousthingsanassociation
or compary needto know aboutaperson:name pirthdate salary phonenumber

» Write a phory documentwith a numberof peopleobeying your DTD. You can
take the name=f the studentsn thegroupor anything else.

» Write an HTML stylesheefpresentingthat list of peoplein a list, in a table,
computingautomaticallytheir age(today’s datebeing passedisa parameteto
XSLT), sortingthemaccordingto their family name salary thenage.

» Write a lATEX2e stylesheeto have a nice printableversionof thatlist

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

L2http:/iwwwlysatorliu.se/projets/
Lhttp:/mvwwlinux-france.og/article/apgi/ emas/
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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 . j ar file, actuallyin the ZIP format, holding a
wholetreestructurewith classesthatmustbepresentn the CLASSPATH ervironment
variableto be found. This is the casefor XT, thatneedsXP, both canbe downloaded
from Jame<Clark’s websité*.

PythonandPerltools arestill beingworkedon. TheimportantPythonXML suite
of the momentis 4Suité®. | am not quite surewhethera completePerl suite exists,
sincelasttime | checledit wasratherincomplete.

The ervironmentvariablespecifyingthe locationof catalogfiles mustbe properly
setif youwish to usepublic identifiers.

If youwishto useTgX 16 asanintermediatdanguageo produceprintableversions
of your document,you needto install a completeTeX distribution, which is not an
easything to do. | suggestyou usethet et ex distribution, that comesat leastwith
GNU/Linux distributions.

28 DocBook

Oneof theonly technicalDTDs available.

Prettycomplete:hundredof elementandentities.

Hardto manageandrememberPSGML canhelp, or elseusethe referencedocu-
mentationor startwith adocumensimilar to the oneyou wish to type.

Only one setof stylesheetsvailable, and not working very well, especiallythe
printedversion.

DocBook.og!” andOasis-open.a@y®.

29 DocBookModular StyleSheets

UseJade to make all thetransformationgndJadet ex for theprintableversions.

Mainly written en DSSSLand aimedat SGML processingbut can manipulate
XML documentsaswell, evenif the corverseis nottrue). The XSL versionsupports
lessbaclends.

Canbefoundon NormanWalsh's websité?®.

May be customized’.

Assignment:

* Install DocBook,Jade JadeEX

Lhttp:/iwwwjclark.com/
5http:/fourthought.com/4 Stef
16http://wwwtug.og/

http:/wwwdocbook.og/

8nttp://oasis-open.gt
Bnttp://mwwnwalsh.com/docbooksssl/
20http://mwwnwalsh.com/docbookéssl/dotcustan/
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30

Downloadthe sourcefor thereferencedocumentatiorior DocBook

Cutalittle bit of it andcompileit into differentformats:HTML (oneor multi),
RTF...

Write your own DocBookdocumenta shortintroductoryparagraphihenatable
with the scheduleof theweek.Compileit to differentformats.

References
XML onW3C
Jame<lark: XP, XT
NormanWalsh:websiteusingXML, stylesheet$or DocBook,presentations
DocBook:acompletetechnicalSGML/XML DTD
TeX UsersGroup

Comprehensie TeX Archive Network
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