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Résumé: La sémantique intertextuelle (Sl) [1][4] attribaex documents balisés un sendagrgue naturelle
Alors que les sémantiques formelles visent unessgmtation du sens des documents pour la machigé vise
I'hnumain. Dans la forme actuelle de I'approcheSlal’'un modele (DTD, schéma) est donnée par geuitextes
associés a chaque élémenttexte-avanet untexte-aprésLa Sl d’'un document est la concaténation des
péritextes et des contenus d’élément dans I'ordréatument. Nous présentons une implantation campé
XSLT 1.0, de la génération de SlI. L'implantatioaitie les attributs tel que décrit dans [2], ethggerliens et
éléments locaux tel que décrit dans [1]. Elle indewussi I'extrant pour une meilleure lisibilité geie suggéré
dans [3] et gére les exceptions que sont les éléna¢mttributs inconnus.

Abstract : Intertextual semantics (IS) [1][4] is a framewankwhich the meaning of marked-up documents is
given innatural languageWhile formal semantics aims at conveying the nmeg@of documents to machines, IS
aims at conveying it to humans. In the current gauork, the IS of a model (DTD, schema) is expressed
peritextsassociated with each elementeat-beforesegment and txt-afterone. The IS of a document is
obtained by concatenating peritexts and elemerteotsin document order. We present a complete
implementation, in XSLT 1.0, of the IS generatioaahanism. The implementation handles attributes as
described in [2], and hyperlinks and local elenaftnitions as described in [1]. It also indenssautput for
increased readability as suggested in [3] and leanghknown element or attribute exceptions.

1 Introduction

In a structured document (XML, SGML, etc.), whathie “meaning” of the various tags (therkup present in
the document? How is the meaning of the documegmanted—or otherwise affected—by the presence of
markup?

Fundamentally, there are two possible avenues e gh answer to that question: the formal one #ed t
informal one. One can devise a framework in whiwdh theaning of a marked-up document is represented b
set offormal statements, for example in first-order logic. @re can seek a framework in which the meaning of
a marked-up document is represented by a set dérsees in arinformal language, for example a natural
language.

If automatic inferencing (through an inference @egiis aimed at, then a formal approach probablky &a
leading edge. However, if some other use of theafme” of the document is envisioned, which for repde
involves showing that meaning to humans, thenitoatfon may be reversed.

Formal Tag-Set Descriptiongsee for example [6], [7], and [8]) are an exampie¢he approaches along the
formal avenue.Intertextual semantic$1][2][4] is an approach along the informal avenue intertextual
semantics (IS), the meaning of a marked-up docuneergntirely and exclusively representad natural
language

The intertextual semantics (IS) approach is basethe hypothesis (of which traces can be founcdampng
other places, the works of Wirzbicka [9], SmedsljiB] and even Wittgenstein [10]) that humans uétiely
“make sense” of artefacts through the useattiral languaggNL), and that in designing artefacts, one should
be preoccupied by how, and how easily and with haweh ambiguity (or unambiguity), humans can dehive
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from those artefacts. No matter how useful interiatedformal representations of meaning (includirayked-up
documents) may be for conciseness, machine proggssic., they must ultimately be translatable (not
necessarily translet) to NL, and are ever only as “meaningful” as siithexpressions of them are.

In the realm of structured (i.e., marked-up) docoi®elS suggests that the creators of tag-sets€las) should
be preoccupied by how markup can be translated_tdEMen if “end users” never see any marked-up demnt,
some other humans, for example, processing softdavelopers, or archivists, will have to deal witlem
directly or indirectly, unless the documents araltp pointless. One might say it is even more inig@ot to be
preoccupied by that translation as the number tefrimediate representations increases, becauseatetben
more opportunities for misinterpretations.

IS proposes a mechanism by which NL passages (@mlewdocuments) are generated from marked-up
documents, according to &8 specificationfor the tag-set. So far, only very weak NL gerieraimnechanisms
have been exploredand it is extremely important that those mechanisrasweak because too powerful
mechanisms would “hide under the carpet” inhereterpretation complications which IS, in contrasteks to
uncover. In the current state of the IS framewark|S specification takes the form of a table gjyifor each
element type two NL segments: a “text-before” segimand a “text-after” segment, generically called
“peritexts.”

Attributes require special attention, but a wayhahdling them in keeping with the spirit of IS iepented
in [2]. They are handled through the possibility influding in the peritexts “guarded segments,”segts
guarded by an attribute name, that are only indufi¢he corresponding attribute is specified oa glement,
and that can refer to the attribute value. “LocdBments (in the sense of W3C schemas) are sugpsadghat
different peritexts can be assigned depending emtitestors of the element.

The IS generation process is akin to styling theudwent with the peritexts, concatenating peritextselement
contents as the document tree is traversed dapgth-fihelS, or IS-meaningof the documenis the resulting
character string. It is important to stress thatspite of the similarity between styling and tlengration of the
IS of a document, the preoccupations of IS are latedg not at thepresentationallevel, but really at the
semantidevel.

In this article, we present a complete implemeatatin XSLT 1.0, of the intertextual semantics gatien
mechanism. The transformation risodel-independenin that it reads the peritexts from an XML docuinen
encoding the IS specification for a given modeiniplements attribute handling as defined in [3jpérlinks in
peritexts or as attribute or element content, asrilged in [1]; and local element definitions, aédescribed in
[1]. In addition, it performs indentation of thetput (in the same line as [3], but more elabordt®)jncreased
readability, and handlesxceptionselements for which no peritext exists in the pgdfication and unexpected
attributes.

2 General approach

As mentioned earlier, the implementation is modelependent: the same XSLT stylesheet is used twegso
any document. In principle, the association betwedlements and peritexts is determined by the m@IED or
schema) to which the document conforms. Knowing thedel, the generic stylesheet can read an IS
specification (ISS) file, giving the peritexts falt elements, and compute the IS of the instance.

In theory, namespace or schema-location informationld be used to identify the appropriate 1SS file
applicable to a document. However, complicationauldicarise from the fact that the same document can
conform to different schemas, and contain elemehtiifferent namespaces. Thus, it seems simpldetermine

the model of a document for IS purposes indepehdéoim namespace and schema-location informatiame
possibility would be to point explicitly to the ISfBe through a processing instruction in the doenin We
chose a more implicit approach, requiring no magedeific addition to the documents, and which pdove
flexible enough: the generic ID of the documentradat of the instance is used to form the filenamthe ISS

file. More specifically, the file namegkeni D. i ss. xni in the same directory as the generic styleshagtad as

an ISS file, whergenl D is the generic ID of the top-level element of tkeeument.

The processing performed by the generic styleskemte-pass, i.e., it takes as input the docunmestamce and
directly generates its IS. Thus, no pipelining emwinent is necessary. Any current browser with &.K1.0

processor can be used to view the IS of documergstly, provided a link to the generic styleshiseincluded

in the documents, for example:

<?xm - styl esheet type="text/xsl" href="1SG xsl" ?>
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3 IS specifications

3.1 Overview

Essentially, an ISS file gives the peritexts (tegfore and text-after segments) for all the “eletsien the
model. Remember, however, that local elementsh@rsense of W3C schemas) are possible [1], saliffatent
peritexts can be assigned to elements with the gmmeric ID but different ancestral lines. Thusgffect, a
peritext is not assigned to some fixed genericliit, to apath and will be applicable to elementsatchedby
that path. A path P is said matchan element E iff E's ancestral line ends with.B.,, iiff P is a suffix of E's
ancestral line. For example, a peritext assignegathtitl e is applicable to all elements with generic 1D
titl e, regardless of their ancestral line, but a petigassigned to pathi t | eStnt /ti t | e is applicable only to
elements with generic IDi t | e that are children of elements with generictlix | eSt nt . A peritext assigned
to path/ TEI is applicable only to document (top-level) elensemith generic IDTEI .

For convenience, peritexts can be assigned sinagdtasly to more than one path, and peritexts arfagh
assigned to paths pairs, consisting each of one text-before segment apd@xt-after segment.

Peritexts can contain certain delimiters for hawglittributes as described in [2] and allowing hilipks in the
resulting IS as described in [1]. The hyperlinkinhiters in [1] were [ ]; however, in [2] and hetbpse are used
for attributes. Thus, we will use {{ }} for hypertiks.

3.2 ISSfiles

An ISS file is an XML document. All its elementsdaattributes belong to the specific namespace:
http://grds. ebsi.unontreal.cal/ns/|SS/

Its top-level element is ainss element. The content of that element is one oremor e elements. Eachul e
element is empty and has three mandatory attribptedis, t ext - bef or e, andt ext - af t er . The effect of a
rul e element is to assign the pair of peritexéxt - bef or e andt ext - af t er to the path or space-delimited
paths given imat hs.

A rule is applicable to an element iff one of iths matches the element. If more than one ruléegpip an
element, the one with the most specific (longestjcming path is chosen; if more than one rule haslongest
matching path, the first one (in ISS file orderapplied.

The sequences {{ and }in peritextsare hyperlink delimiters, i.e., what is betweeanthis interpreted as a URL
and converted to a hyperlink in the IS. It is pbkesio have {{ in a text-before and }} in the cosponding text-
after, but this will only work when the element &mins neither sub-elements nor }} character seqgeeifahich
would be unusual in a URL).

Peritexts can contain passages “guarded” by aibuatifrname, such as:

@t tribNarme[ Sone text containing exactly one @]

Such guarded passages in peritexts are includé iresulting IS only if the guarding attributepiesent on the
element to which the peritext is applied. Otherwibe entire guarded passage is omitted. When ahsagés
included, the actual value of the attribute is itestin place of th&@

It is possible to useni ns as an attribute to refer to thanespace-uri of an element. The guarded passage is
then included only if the element belongs to a repaee.

3.3 Examples

Here is the ISS file used for our examples. Initemded for a top-level element stfory, and should thus be
namedst ory. i ss. xnl and reside in the same directory as the gengfiessteet:

<?xm version="1.0"?>
<iss xm ns="http://grds. ebsi.unontreal .ca/ns/|SS/">
<rul e paths="story"
text - before="This docunent tells a tiny story. @&m ns[ The docunent bel ongs to the
XML nanespace &quot; @quot; (if you are not fanmiliar with XM. nanespaces, you
can read about themat {{http://ww.w3.org/ TR REC-xm -nanes/}}).] @uthor[ The
author of this story is @]"

! Paths play a role similar tat ch attributes oksl : t enpl at e elements in XSLT. However, paths are deliberatalgh
less flexible and cannot, for example, contain ealdis or refer to arbitrary XPath axes.
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text-after="End of the tiny story."/>
<rul e paths="para" text-before="A bit of the story: " text-after=""/>
<rul e pat hs="person" text-before="The person naned "
text-after=" @ey[{{http://en.w kipedia.org/wiki/@} ]"/>
<rul e pat hs="pl ace" text-before="The place named "
text-after=" @ey[{{http://en.w kipedia.org/wiki/@} ]"/>
</iss>

Example 1 is the following XML document:

<?xm version="1.0" ?>
<?xm -styl esheet type="text/xsl" href="1SG xsl" ?>
<story aut hor="Bram St ocker">
<par a><per son>Dr acul a</ person> went to France. There, he net
<per son>Bar be- Bl eue</ per son>. </ par a>
</story>

Note thatl SG xs! is the generic stylesheet and it is here assumée in the same directory as the document.
The resulting IS, as can be viewed in any XSLT dafpliant web browser, is:

@,- story - Mozilla Firefox = E]
File Edit View History Bookmarks Tools Help

This document tells & tiny story. The suthor of this story is Bram Stocker.
A bit of the story:

The perscon named Dracmla went to Franee. There, he met The person named
Barbe-Blene .

End of the tiny storv.

Note that the text contributed by peritexts is 8gtdn italics and the text contributed by the doent is typeset
in normal font on blue background. This is in kegpwith the philosophy of IS, which demands that dhigin
of all text in the IS of a document be clearly itiable.

Example 2 uses more of the richness allowed byrthéel:

<?xm version="1.0" ?>
<?xm -styl esheet type="text/xsl" href="1SG xsl" ?>
<story author="Bram Stocker" xm ns="http://ts.org">
<par a>
<per son key="Bl uebear d" >Bar be- Bl eue</ person> went to
<pl ace key="Transyl vani a">Transyl vani a</ pl ace>. There, he net
<per son>Dr acul a</ per son>. </ par a>
<para>He did not |ike <person>Dracul a</ person>. So he deci ded
to go back to <pl ace>France</ pl ace>. </ par a>
</story>

This time, the resulting IS is:

@ story - Mozilla Firefox =HEE] X
File Edit View History Bookmarks Tools Help

This document tells & tiny story. The document belongs teo the XML namespace
"http: f/t=s.0org" (if vou are not familisr with XML namespaces, you can read
sgbout them at <http://vww.w3.org/TR/REC-xml-names/>). The author of this story
is Bram Stocker.

A bit of the storv:

The person named Barbe-Bleme <http://en.wikipedia.org/vwiki/Bluebeard:>
went to The place named Transylvania <http://en.wikipediz.org
/viki/Transylvania> . There, he met The person namsd Dracula .

A bit of the story:

He did not like The perscon named Dracmla . So he decided to go back to
The place named France .

End of the tiny story.
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Note that the&xey attributes (of botlper son andpl ace) become part of a clickable hyperlink in the IS.

Both Example 1 and Example 2 exhibit a block stietwith some parts indented. This feature, glgball
referred to as “automatic indentation,” is not colied by the ISS file, but rather realized autogslly through
heuristics. It will be discussed in more detaiétat

Example 3 will illustrate exception handling. Iretdocument of Example 1, we add to some elensent §/) an
attribute ¢ear) that is not mentioned anywhere in the peritextshat element. This is considered to be an
“unknown attribute:”

<?xm version="1.0" ?>
<?xm -styl esheet type="text/xsl" href="1SG xsl" ?>
<story aut hor="Bram St ocker" year="1897">
<par a><per son>Dr acul a</ person> went to France. There, he net
<per son>Bar be- Bl eue</ per son>. </ par a>
</story>

The resulting IS is:

[ b |
& story - Mozilla Firefox =] E e

File Edit View History Bookmarks Tools Help

Unknown attribute (2): Bvear="1887". This document tells & tinv storv. The
author of this story is Bram Stocker.

A bit of the story:

The person named Dracnla went to Prance. There; he met The perscon named
Barbe-Blene .

| End of the tinv story.

Note that exceptions are reported in red, so dseteasily differentiated from “normal” IS text. Aglement to
which no rule in the ISS file applies is also aneption, of type “unknown element.”

4 Structure of the generic stylesheet

The general structure of the generic styleshest (xs! in the above examples) is as follows:

Global variables initialization.

Overall HTML structure template, matching /.
Templates for text-only elements.

Templates for all other elements.

Templates for text nodes (PCDATA).

Called templates for finding the best matching.rule
Called templates for processing attributes.

Called templates for processing hyperlinks.

Called templates for exception handling.

CoNOUA~AWNE

The rules contained in the model-specific ISS digal D. i ss. xm , wheregenl D is the generic ID of the top-
level element of the document, are read in Pand @aced in a global variable. Part 2 producesoterall
HTML structure of the output, including an inter@$S stylesheet.

Parts 3, 4, and 5 are actually pairs of templates: for block formatting and one for flowed forniagt The
indentation heuristicsmentioned earlier, is realized by the template®art 4 and determines how blocks are
indented relative to one another and at which léwvelformatting should be changed from block tovéid.

The templates in Part 6 are used to determine ule in the ISS file, that “best” matches an elemdys

sketched earlier, a rule is a best match for ameht E iff one of its paths matches E (i.e., isuffis of E's

ancestral line) and no other rule specifies a lopg¢h matching E. If two rules or more are bestcimas for an
element, the first one (in ISS file order) is chuse

The templates in Parts 7 and 8 process attributéshgperlinks, respectively. Processing consisterggally in
recursive search-replace of various delimiters plageholders. The templates in Part 9 are callethbge of
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Parts 3 and 4 to verify the presence of exceptiomd, if needed, include the appropriate warningshm
produced IS.

5 Discussion

The examples illustrate that peritexts can be Vang. It is an essential feature of IS that thesenb limit on
their length. They should not be constrained ldkiczgither. However, this is not entirely the casehe current
implementation. Indeed, it is currently not possibd include some of the delimiters and placehslder
attribute guarded-passages and hyperlinks as wakee iperitexts (and, in a few cases, in elementeeit). One
possible improvement would thus be to define anglément conventions for allowing all delimiters and
placeholders to be included as data in peritextd éement content).

A related issue is the validation of the syntaxdufse attribute guarded-passages and hyperlinkgiitexts. At
the moment, no validation or error detection ifqened. While this will never cause the abnormafnieation

of the transformation, it could yield unexpectedults. Another possible improvement would thus be t
implement full syntactic validation of the peritext

Certain delimiters are used internally as placefisldn text variables during processing. Their uslées
implicitly on certain character sequences not agegras textual content in the processed docunédrs. should
be replaced by more robust mechanisms.

One of the challenges of developing a generic shet in XSLT 1.0 is to maintain a one-pass apfroac
Solving the above-mentioned weaknesses would wittioubt make this challenge even bigger. Switching
two-pass approach may thus be an attractive avendigture developments.

Adopting a two-pass approach can be done in eaflgritivo ways: an external pipelining mechanismctsas
XProc <http://www.w3.0rg/TR/xproc/>) can be usedhaXSLT 1.0, or multi-passes can be handled interna
in XSLT 2.0, through thenode- set function, which allows some pipeline-like processi In both cases,
browser integration could be non-trivial. One ieting way to exploit an external pipelining medsanwould
be to have a generic stylesheet generate a moedeifispstylesheet from the IS specification, theaplg the
generated stylesheet to the document instancenerge its IS.

Another functionality that could benefit from thehanced possibilities of multi-pass / XSLT 2.0 ms&ing is
the automatic indentation of the output. Right ntlvg heuristics used is fairly simple, and it caealk down
even on simple cases. A more sophisticated andstdtamuristics should thus be developed, and thiddvikely
be easier with multi-pass / XSLT 2.0 processing.

A question that needs to be investigated througbegmentation is that of determining how much oé th
indentation should be automatic. In [1], indentatiwas specified explicitly in a conventional maniverthe
peritexts.

Let us now consider the foreseeable evolutions®1$ framework and how they could impact the |8egation
mechanism. Consider the output of Example 1. Atiacontent, it includes the following passage:

There, he met The person nanmed Bar be- Bl eue

Note that the articl&@he has been capitalized. Why? The answer is thamnites from a text-before segment that
is sometimes located at the beginning of a sentemtere capitalization is appropriate. But captatiion in the
middle of a sentence (as in Example 1) is inappatgr The source of the problem is that, in theremtr
framework, the same text-before segment must be emesistently, regardless of its position in asece.

Remember that in IS, the focus is not on presemtdiut on meaning. Since the problem at hand offcts
presentation and does not hinder comprehensiomist not be considered major. Moreover, it canlle¥iated
by various devices, such as writing the peritektratapitals. With Example 1, this gives the feliag output,
which, though still unusual, is not as strange-inglas the original output:
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@ story - Mozilla Firefox =] E [t

Eile Edit VNiew History Bookmarks Tools Help

Thisz deocument tells s tinyv story. The author of this story is Bram Stocker.

A bit of

or

he story:

THE PERSCON NAMED Dracula went to France. There, he met THE PERSON
NAMED Barbe-Blene .

End of the tinv storv.

Thus, it is not clear that the framework needsdarpdified to accommodate peritexts that vary atiogrto
their position in a sentence.

Other possible extensions in the same line wouttlide peritexts that vary with the position of thlement
relative to its siblings, with the number of chidrof the element, and with the grammatical gepnflarword or
expression in the content of some element or ateibClearly, adding any such extension to IS would
complicate the 1S-generation mechanism. For ormggtht might require the inclusion of additionalripexts in
the IS specification of a model. Then, those addél peritexts would have to be appropriately pssed during
IS-generation.

We believe that, in all cases, experimentation khdne used to determine whether an extension iy tru
necessary or if some workaround without extens®ompadssible. We think extreme parsimony is of utmost
importance for the evolution of IS, because théusion of too powerful mechanisms could severelpainthe
explanatory power of the approach.

6 Conclusion

In this article, we presented a complete implent@rain XSLT 1.0, of the intertextual semanticsS)l
generation mechanism for XML documents. The impletetton ismodel-independenin that a generic XSLT
stylesheet reads the peritexts froml@nspecification filean XML document giving the IS specification (ISS)
applicable to the document being processed. Thdemmmtation handles attributes as described in [2],
hyperlinks (in peritexts or as attribute or elemeontent) as described in [1], and local elemeffindi®ns (in

the sense of W3C schemas) also as described imn[&Hdition, it performs indentation of the IS guzed (in
the same line as [3], but more elaborate), fordased readability, and handkesceptionselements for which
no peritexts are given in the IS specification tiritautes unexpected by the peritexts.

After describing the format adopted for ISS filege gave examples illustrating the functionaliti€stioe
implementation, then outlined the structure ofgkeeric stylesheet. Finally, we discussed varispeets of the
implementation, possible improvements, and the onhpiaat foreseeable generalizations of the IS fraonk
might have on the IS generation mechanism.

The current version of the stylesheet is availdbteugh <http://grds.ebsi.umontreal.ca/>. It is |mted under
the Creative Commons “Attribution-Noncommercial-&halike 2.5 Canada” license <http://creativecomsion
.org/licenses/by-nc-sa/2.5/ca/>. We warmly encogeir@gders to experiment with it, look at the exaspivrite
IS specifications for their models, either extantinder development, and send comments and suggesti
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