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1. Approach: Relax NG.Compact

Schema for EOA

<?xml version="1.0" encoding="UTF-

g" 7> -

<TEI xmlns=" ~
http://www.tei-c.org/ns/1.0">

<body>

<div n="1" t ype= " par £ 4

... (part specific)...
<div type="chapter"> -
. (chapter specific)...
<div type="section">

...(section specific).. \
<div type="subsection">

</ai§>
</ai§>
</ai§>
</ai§>
</5éay>
</TEI>

I

}

start =
element TEI {

element body { part* |
chapter* 1},

}

_p Part =

element div {
attribute type { "part" },
... (part specific)...
( ecaelement | section |
sourcesfeatures) *
}
chapter =
element div {
attribute type { "chapter" 1},
. (chapter specific)...
( eocaelement | section |
sourcesfeatures) *
}
\section =
element div {
attribute type { "section" 1},

. (chapter specific)...
( eocaelement | subsection |
sourcesfeatures) *

W subsection =



http://www.tei-c.org/ns/1.0

Introduction to ODD

 ATEI Document, making use of the
tagdocs module

* Describes a customisation of an existing
ODD

* Elements are grouped into modules



e ODD = ,0ne Document Does it All“:

exampleODD.xml

ODD Processor
(e.g. TEI Stylesheets,

Roma, ...)
y

F

\

\
\
\

\

\

HTML Documentation

XML Schema

Relax NG

Relax NG Compact




Introduction to ODD

e Pull infreference Elements via moduleRef, elementRef
« add/change/delete elements via elementSpec

<TEI xmlns="http://www.tei-c.org/ns/1.0">

<teiHeader>
</teiHeader>
<text>
<body>
<div>
<schemaSpec ident="exampleODD">
[ e <moduleRef key="core"/>
e B <moduleRef key="tei"/>
Existing ODD X S - <moduleRef key="header"/>
_ < [ <moduleRef key="namesdates"/>
(usually: <
official <elementSpec ident="div" mode="change">
guidlines) 50
</elementSpec>
</schemaSpec>
</div>
</body>
</text>

</TEI>



http://www.tei-c.org/ns/1.0

Introduction to ODD

* Changing elements
- Allowed content

<elementSpec ident="div" mode="change">

<classes>
_ </classes>
allowed child elements <content>
(,content model) e
</content>
<attList>
allowed attributes ...
</attList>

</elementSpec>




Introduction to ODD

e Classes

- Membership in an attribute class the element has (at least) all the attributes in the class
- Membership in a model class means the element can appear everywhere the class is mentioned

<elementSpec ident="div" mode="change">

Classes this element is a <classes>
member of

</classes>
<content>

</content>

<attList>

</attList>
</elementSpec>




Introduction to ODD

* Literate Programming: Specification &
Documentation in the same file

<TEI xmlns="http://www.tei-c.org/ns/1.0">
<teiHeader>

</teiHeader>
<text>
<body>
<div>
<schemaSpec ident="exampleODD">

<elementSpec ident="div" mode="change">

<gloss>bla bla</gloss>
<desc>detailed description</desc>
</elementSpec>
</schemaSpec>
</div>
</body>
</text>
</TEI>



http://www.tei-c.org/ns/1.0

ODD - Challenges

* Class system

- Class inheritance works differently between model-
and attribute classes

- Documentation sometimes vague
 Different ways of changing an Element:

- By changing class memberships/deleting classes
- Simply by overwriting the content model

e How do we know, what our ODD defines?



ODD - Challenges

* How do we know, what our ODD defines?

e D
HTML Documentation - Tracing HTML Links
AN )
s D
exampleODD.xm! k)DD Processor Compiled ODD p SlilfgsbEiaiouiseeiiss
too ,literate
AN /




ODD - Challenges

* How do we know, what our ODD defines?
e Qur Solution:

e D
HTML Documentation - Tracing HTML Links
B AN /
a D
exampleODD.xml ODD Processor Compiled ODD PGt g Rt
. too ,literate
A 4

deliterate.xsl

ODD with documentation
removed

sta%xsl

Hierarchical class view
No link tracing




ODD - statistics stylesheet

statistics.xsl

## structured view
modules:
- tei
elements: (none)
model classes:
- model.nameLike.agent (core::name, namesdates::orgName, namesdates::persName)
- model.nameLike (header::idno) [included by namesdates::model.persNamePart]
- model.pPart.data ()
- model.phrase () [included by dictionaries::model.ptrLike.form]
- model.limitedPhrase ()
- model.segLike ()
- model.phrase () [included by dictionaries::model.ptrLike.form]
:'c.:ore
elements:
-P

- subelements:
- member of: tei::model.pLike

- attributes: DELETE: @facs, DELETE:@change, DELETE:@resp, tei::att.written (@hand), ...




2. Approach: handcrafted ODD

for EOA

e |dea:

- Look at the Relax NG Schema, and create an
ODD for it

* Requirements:

- The ODD schould be exactly equivalent to the
legacy Relax NG Schema

- The ODD should be a subset of the TEI
Guidelines



e Approach handcrafted ODD

for EFOA

start =
element TEI <?xml version="1.0" encoding="utf-8"?>
S <TEI xmlns="http://www.tei-c.org/ns/1.0">
element body { part* | chapter* }, <teiHeader>
} o) </teiHeader>
chapter = . <text>
element div { = <body>
attribute type { "chapter" 1}, <div>
c e <schemaSpec ident="ODDfromRnc">
head-ex-abbr, <moduleRef key="core"/>
chapterabstract?, <moduleRef key="tei"/>
( ecaelement | section | <moduleRef key="header"/>
sourcesfeatures) * <moduleRef key="namesdates"/>
} ...
| o) <elementSpec ident="div"
section = . mode="change">
element div { - <content>
attribute type { "section" 1}, 227
head, </content>
( ecaelement | subsection | <attList>
sourcesfeatures) * “ ..
} </attList>
. | o) </elementSpec>
subsection = . </schemaSpec>
element div { - </div>
attribute type { "subsection" }, </body>
head, </text>
(eoaelement | subsubsection) * </TEI>
}



http://www.tei-c.org/ns/1.0

2. Approach: handcrafted ODD

for EOA

* ldea:
- Look at the Relax NG Schema, and create an ODD for it
* Problem:

- Exactly one ,content model* for every element. No way to
distinguish between <div type=“chapter™/> and

<div type=“section™> etC....

Yoy

* Solution: -
- Schematron!



eSO

A language for making assertions about patterns found in XML documents

* Context specific rules based on XPath
* Can be embedded into ODD

<schema xmlns="http://www.ascc.net/xml/schematron">

<title>Schematron Example</title>

<ns prefix="tei" uri="http://www.tei-c.org/ns/1.0
"/>

<pattern name="check content of part">

<rule context="tei:div[@type = 'part']">
<sch:assert test="if self::tei:div then @type

= ‘chapter' else 1“>

invalid content for tei:div[@type = 'part'].

Expected: only chapter elements
</sch:assert>
</rule>
</pattern>
</schema>

X

If current context contains
,Lei:div[@type =
‘part '

testif ,if self::tei:div
then Q@type=‘chapter’
else 1°

otherwise:

print ,invalid content...”



http://www.tei-c.org/ns/1.0

2 1 Approach handcrafted

ODD with Schematron

chapter =
element div {
attribute type { "chapter" },

head-ex-abbr,

element epigraph { p+ }?,

authorbio?,

chapterabstract?,

( eoaelement | section | sourcesfeatures)*

}

section =
element div {
attribute type { "section" },
head,
( eoaelement | subsection | sourcesfeatures)*

}

subsection =
element div {
attribute type { "subsection" },
head,
(eoaelement|subsubsection)*

}

<?xml version="1.0" encoding="utf-8"7?>
<TEI xmlns="http://www.tei-c.org/ns/1.0
">

<elementSpec ident="div" mode="change">
<constraintSpec ident="part"
scheme="schematron">
<constraint>

<sch:rule xmlns:sch="

http://purl.oclc.org/dsdl/schematron"

context="tei:div[@type = 'part']">
<sch:assert test="...“>invalid

content for tei:div[@type = 'part']
</sch:assert>

</sch:rule>

</constraint>
</constraintSpec>
<content>
</content>
</elementSpec>

</TEI>



http://www.tei-c.org/ns/1.0
http://purl.oclc.org/dsdl/schematron

Problems defining Schematron

BIES

* Writing correct context= expressions Is
hard

» Writing correct test= expressions is hard

- we abandoned customising the ,content model”

=> we have to check the content with
Schematron/XPath

* Writing the rules is cumbersome and error
prone



Writing context expressions is

hard: :

* A Schematron rule for every
tei:ab in the grammar:

<elementSpec ident="ab" mode="change">
ab = <constraintSpec ...>
element ab { <constraint>
text
} <sch:rule xmlns:sch="
chapterabstract = http://purl.oclc.org/dsdl/schematron"
element ab | context="7???">
(text | markup | foreign | ref | <sch:assert test="...“>...</sch:assert>
bibref) * </sch:rule>
} </constraint>
</constraintSpec>
... <constraintSpec ...>
divX = element div { ab } <constraint>

divY = element div { chapterabstract }
<sch:rule xmlns:sch="

http://purl.oclc.org/dsdl/schematron"”
context="??2?">

<sch:assert test="...“>...</sch:assert>
</sch:rule>

</constraint>
</constraintSpec>
</elementSpec>



http://purl.oclc.org/dsdl/schematron
http://purl.oclc.org/dsdl/schematron

Writing context expressions IS

hard:

 Problem: 2 Definitions for tei:ab
element with different ,content
models”. Not distinguishable by their
@type Attribute values

* |dea ,context tracing”: distinguish them
by their context element (XPath parent)



Writing context expressions is

hard:

* context tracing, 1 step:

<elementSpec ident="ab" mode="change">
ab = <constraintSpec ...>
element ab ({ <constraint>
text
} <sch:rule xmlns:sch="
chapterabstract = http://purl.oclc.org/dsdl/schematron"
element ab | context="tei:ab[parent::tei:div]">
(text | markup | foreign | ref | <sch:assert test="...“>...</sch:assert>
bibref) * </sch:rule>
} </constraint>
</constraintSpec>
... <constraintSpec ...>
divX = element div { ab } <constraint>

divY = element div { chapterabstract }
<sch:rule xmlns:sch="

http://purl.oclc.org/dsdl/schematron"”
context="tei:ab[parent::tei:div]">

<sch:assert test="...“>...</sch:assert>
</sch:rule>

</constraint>
</constraintSpec>
</elementSpec>



http://purl.oclc.org/dsdl/schematron
http://purl.oclc.org/dsdl/schematron

Writing context expressions IS

hard:

e Still, the elements are not
distinguishable by their parents

* Solution: Apply context tracing
recursively



Writing correct tests is hard

chapterabstract =

element ab {
(text | markup
ref | bibref) *
}

foreign

<elementSpec ident="ab" mode="change">
<constraintSpec ...>
<constraint>

<sch:rule xmlns:sch="
http://purl.oclc.org/dsdl/schematron”
context="...">
_ <sch:assert test="

A 227

“>,..</sch:assert>
</sch:rule>

</constraint>
</constraintSpec>

</elementSpec>



http://purl.oclc.org/dsdl/schematron

Writing correct tests Is hard

 Problem:

- Need to (forward) trace Grammer rules

- How do we check advanced Expressions, like:
- AB
- A|B
. A?
° A+
° A*
f?

* Solution: A Parser based on XPath that
— succeeds exactly for the correct content model of an element



Approach 3: Automatic ODD
GGeneration

Stage O: Y Stage 1.: ) / Stage 2: \
p5subset.xml ODD from Relax NG - ODD
(from TEI Vault) example TEI
doc
; B N v S \\ ’// - \\\\
P5subset.xmi odd chainings odd1.xml ) oddchaining»goa-odd.xrr}l
P rnc_analysis_to _odd.sh
oddbyexample.xsl analysis
(from TEI Vault) data
rnc_tbi_analy?is.sh
exampleTELxml eoa-tei-strict.rnc
(legacy schema in
Relax NG Compact)




Approach 3: Automatic ODD Generation

Example output:

<elementSpec ident="ab" mode="change">
<constraintSpec ident="ab-idm44957540789760" scheme="schematron">

<constraint>
<sch:rule xmlns:sch="http://purl.oclc.org/dsdl/schematron"

context="tei:ab[not (self::tei:ab[@type = 'authorbio']) and not(self::tei:ab[ltype =
'chapterabstract']) and not(self::tei:ab[@type = 'equation']) and not(self::tei:ab[Qtype =
'subequations']) and not(self::tei:ab[@type = 'equationarray']) and not(self::tei:ab[l@type =
'theoremdeclaration']) and not(self::tei:ab[@type = 'suggestedcitation']) and not(self::tei:ab[Qtype =
'bibdatabase']) ] [parent::tei:div[@type = 'dedication']]">

<sch:assert test="./ (: check eof :) self::*[ if ( self::tei:ab[not(self::tei:ab[Qtype =

'authorbio']) and not(self::tei:ab[@type = 'chapterabstract']) and not(self::tei:ab[@type =
'equation']) and not(self::tei:ab[l@type = 'subequations']) and not(self::tei:ab[@type =
'equationarray']) and not(self::tei:ab[@type = 'theoremdeclaration']) and not(self::tei:ab[l@type =
'suggestedcitation']) and not(self::tei:ab[@type = 'bibdatabase'])] [parent::tei:div[Q@type =
'dedication']] ) then ( not(child::*) ) else ( not(following-sibling::*[1]) ) 1">

invalid content for tei:ab. expected:ab-idm44957540789760 =
element ab{ text }

</sch:assert>
</sch:rule>

</constraint>
</constraintSpec>
<constraintSpec> ... (some other definition for ,tei:ab“)... </constraintSpec>
<constraintSpec> ... (some other definition for ,tei:ab"“)... </constraintSpec>

</elementSpec>




Summary:. EOA Schema Evolution

1. Relax NG (Compact) 2. handcrafted ODD 3. Autogenerated ODD

Ve DN ‘ Ve h
vey | |
- TEl conformance .~ + TEI conformance
- User Docu? = + User Docu
\\\7 ) //f \ / "‘
4 h (- Only on Def. Per El. => Schematron needed h
L Nies ST - ctxt.-free logic as ctxt.-dependent rules
. Very expressive | > - not declarative => less support by tools
N (e.g. autocompletion) 4
\ / / - | _ \ @« Complex h
_C al enging to learn: “‘ - Generated Schematron rules
Class system are complex and unreadable
- Semantics slightly vague - Needs more testing
- missing tools - Feels like a hack

- Schematron is hard:
- Citxt. Tracing
- Cumbersome
- Error prone
\\— Not feasable by hand




Thank you!

* EOA: http://edition-open-access.de
* Repository: https://github.molgen.mpg.de/EditionOpenAccess (MIT License)

Funded by the German Ministry for Education
and Research (Grant Nr. 160A061)
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