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About the presenter (brief)

Uche Ogbuiji Fourthought
XML since 1997 Based in Boulder, Colorado
RDF since 1999 Specialized consultancy

Practical design and use of
XML and SemWeb

Heavy work with XML and Integration into traditional
RDF/SemWeb best practices DBMS and app dev

Web services since 1999

Versa RDF query language Dates at left represent actual,

) early adopter client projects
4Suite and Amara XML/RDF

processing toolkits
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XML: a fresh look at data design
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The success of XML

Agreement on a common “writing system”
across previously disparate disciplines

Traditional enterprise architecture (OO & RDBMS)
Document and intellectual asset management
Enterprise messaging (i.e. EDI)

Dovetailing with the Web

Ready internationalization

Transparency and readability (if properly
designed)
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“Data” versus “documents”
A common means of categorizing the two major
characteristic uses of XML
Data (a.k.a records)

Very regular divisions of data with lattices of
cross-reference. Heavy repetition

Akin to structured program records or
relational tables

Documents (a.k.a. narrative)
Very irregular and free-form structure
Akin to Web and office document format
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Documents emphasis

XML is undoubtedly better for documents
than data, but good enough to handle data as
well, if the designer understands the
limitations

Consider XML for the primary storage and
management format for documents

Consider XML for a secondary exchange or
convenience format for data.
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XML changes data design
Focus on how to express information, rather
than on rigid models based on maths
Even more art than science required

The concept of normalization is completely
altered because of increased flexibility in
structuring fields

Design for processing by transform: adapting
from one representation to another

Transparency highlights security concerns
(but actually does not create new ones!)
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XML is just syntax...

mmmmm

With a common writing system you can
establish a library, but to make that library
useful you need a reference section

image copyright Jorge Vicente [ http://www.sxc.hu/profile/jmjvicente ]
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What are Semantics

Interpretation of element type names,
attribute names, and, in some cases,
content terms

Vocabulary terms and organization
Constraints

Business rules governing transactions and
document processing

Relationship between structured data
elements within and between documents
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Semantic transparency

Ability of XML tools to understand the context behi ~ nd
named information items. eg.a purchase-order
element means the same thingasa POelement.

XML provides syntactic transparency (a big step in
itself), but not semantic transparency. Just becau se you
have a schema does not mean you have interoperabili  ty.

Semantic transparency might be a simple matter of
documentation and data dictionaries, or it may enta |l
registries of data elements with enough supporting
material to establish context and meaning.
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Approaches to transparency

Top-down initiatives

Define the semantics of entire documents,
messages and document sets

Bottom-up initiatives
Define the semantics of individual data elements,
which can be mapped back to syntax nodes

Some work, such as RDF, allows for both
approaches
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Bottom-up transparency

Bottom-up initiatives define terms and
concepts (“data elements”)

Definition is at the discrete level

Definition is independent of any aggregation
into documents

One method: data registries and dictionaries
(e.g. ebXML Core Components)

Another: Lexical (linguistic) mappings (e.g.
WordNet)
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Top-down transparency

Top-down initiatives define entire document
formats.

Address the semantics of all the elements,
attributes, and content

One method: schema documentation based
on relevant industry standards (e.g. OAGIS)

Another: meticulous assembly of bottom-up
components using explicit rules and
mappings (e.g. UBL)

Copyright 2006 Uche Ogbuiji

The DAMA International Symposium & WILSHIRE Meta-Da ta Conference
Denver, Colorado  April 23-27, 2006



XML Design for Form and Function
Uche Ogbuiji, Fourthought, Inc.

Selection of XML design
principles
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Do not underestimate XML design

XML enshrines the principle that information
IS more important than applications

XML documents should be designed to be
useful and relevant for decades

This is very difficult (but well worth it)

People are used to attaching great care to
traditional applications design, but tend to
use ad hoc techniques for XML design.

Poor design destroys the benefits of XML

Copyright 2006 Uche Ogbuiji

The DAMA International Symposium & WILSHIRE Meta-Da ta Conference
Denver, Colorado  April 23-27, 2006



XML Design for Form and Function
Uche Ogbuiji, Fourthought, Inc.

Naming nodes

Copyright 2006 Uche Ogbuiji

The importance of names

Elements, attributes and controlled
vocabularies in content should be carefully
named

Never assume it's not important for XML to
be readable

Consistency in naming is worthy of
obsessiveness

— Mind those unnecessary abbreviations
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Common naming conventions

Dashes

+Common in XML/SGML -Dash reserved in many comp languages
+Readable

Underscores

+Common code convention  -Uncommon in XML vocabularies
+Readable

Hump-Case

+Common code convention  -Can be hard to read
-Tricky treatment of abbreviations
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The oldest XML question
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Elements versus attributes?

There is little hard science to impose
Obvious restrictions
Information that could be marked up with elements
Possibility of duplicate attributes
Need for attribute-only data typing
Problems with potential attribute value normalization
In general, elements hold data and attributes
metadata
But what on earth does that mean?
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Core content

Is the information essential to the
communication represented by the XML?
» Element
Does the average reader care about it?
Does it come directly from the problem
domain?
Is the information peripheral or incidental to
the main communication? » Attribute

Editorial or app-specific annotations?
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Structured information

Does the value have some structure within
the problem domain (especially if extensible)
» Element

Is the value discrete, atomic and without
extensible structure (e.g. A date or
enumeration) » Attribute
Be careful: a person's name is a good example of
data where you might not recognize how much
structure there really is. People's names should
be in element content.
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Example: personal names

<author name="Gabriel Okara"> <author>

<occupation>Poet</occupation> <honorific>Mr</honorific>
</author> <surname>Okara</surname>
<firstname>Gabriel</firstname>
</author>
<author>

<name>Gabriel Okara</name>
<occupation>Poet</occupation>
</author>
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Readability and Attribution

Is the information most readily read and
understood by a human? » Element

Is the information more readily processed by
a machine » Attribute

Do you expect there to be in-line metadata
about the value itself (e.g. units)? » Element

Do not use attributes to qualify other attributes
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Example: units of measure

<menu>
<menu-item portion="250 mL">
<name>Small soft drink</name>
</menu-item>
<menu-item portion="500 g">
<name>Sirloin steak</name>
<menu>

</menu-item> ) ) ) )
<menu-item portion-size="250" portion-

unit="mL">
<name>Small soft drink</name>

</menu>

</menu-item>
<menu-item portion-size="500" portion-unit="g">
<name>Sirloin steak</name>
</menu-item>
</menu>
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Example: units of measure

<menu>
<menu-item>
<portion unit="mL">250</portion>
<name>Small soft drink</name>
</menu-item>
<menu-item>
<portion unit="g">500</portion>
<name>Sirloin steak</name>
</menu-item>
</menu>

Preemptive evil question: is “mL” itself structured?
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Envelope elements

Copyright 2006 Uche Ogbuiji

The DAMA International Symposium & WILSHIRE Meta-Da ta Conference

Denver, Colorado

April 23-27, 2006

14



XML Design for Form and Function
Uche Ogbuiji, Fourthought, Inc.

Envelope elements

<company> <company>
<employees>
<employee id="101"> <employee id="101">
<name>Ezra Pound</name> <name>Ezra Pound</name>
</employee> </employee>
<employee id="102"> <employee id="102">
<name>T.S. Eliot</name> <name>T.S. Eliot</name>
</employee> </employee>
</employees>
</company> </company>

They make “pull” processing easier
Can make some API operations more tedious
Can enhance readability
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Not just a matter of convenience

Envelope elements become an important part
of the vocabulary. Be sure they are not out of
place

Like other elements, envelopes should
represent something real in the problem

space
<library> <library>
<books> <collection id="africana">
<book>Arrow of God</book> <book>Arrow of God</book>
<book>Things Fall Apart</book> </collection>
</books> <collection id="mesopotamian”>
</library> <book>Gilgamesh</book>
</collection>
</library>
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Namespaces
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Using nhamespaces

Don't proliferate namespaces unnecessarily

Consider using URNSs, or using RDDL with
HTTP namespaces

Publish recommended prefixes, but don't
lock instances into those prefixes

Preserve sanity: Avoid scoping and
declare all namespaces at the top
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Namespace insanity

Classification according to Joe English

. . <Org>
B O I‘d e I'| n e . <a:employee xmins:a="urn:bogus:ns'>EP</a:employee>
<b:employee xmins:b="urn:bogus:ns'>TSE</b:employee>
</org>

NGUI’O'[IC <memo xmins='urn:bogus:ns'>

<body xmIns="http://www.w3.0rg/1999/xhtmI'>
Now hear <i>this</i>
</body>
</memo>

P Syc h Otl C: <org xmins:a="urn:bogus:ns' xmins:b="urn:bogus:ns>

<a:employee >EP</a:employee>
<b:employee >TSE</b:employee>
</org>
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Namespace normality

Namespace normal form:
Namespace declarations only on the root element

No two prefixes declared for the same namespace

<m:memo
xmins:m="urn:bogus:ns'
xmins:html="http://www.w3.0rg/1999/xhtml’
>
<m:body>
Now hear <html:i>this</html:i>
</m:body>
</m:memo>
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More on namespaces

To default or not to default?
Default NS can improve readibility

Default NS can introduce a lot of confusion
while developing processing tools

Don't repeat in local names info already
inherent in the namespace (HmMm:
html:html)

Consider using URNSs (if your organization
has a means for management), or using
RDDL with HTTP namespaces
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Componentization
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Componentizing XML

Avoid large document sizes

Maximize cohesion of content

If you plan to reuse portions of content:
Cut & Paste (very dangerous)
External parsed entities
Xinclude (main advantage is XPointer)

Application-specific component scheme
(consider loss of generic processing)
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Non-XML components

Unparsed entities (poorly supported in APIs)
Data scheme URLS (Supported in Netscape/Mozilla)
Links

XLink and Linkbases

HLink

Application-specific reference schemes
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Catalogs and base URIs

XCatalogs can help normalize URI
resolution

The base URI at any point in an XML
document can affect may operations
(XInclude, xsl:import, xsl:include, XLink, etc.) if you use
relative URIs

Use absolute URIs wherever possible

Use XML Base if you must use relative
URIs
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This and that
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Data typing

Beware of reflex use of data typing

Validity errors often don't fall along the lines of
pre-packaged data types

Consider schema evolution

Consider data typing at the lexical level (i.e.
Regular expressions)

Do you really want “1.00000” to be treated
identically to “1"?
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General notes

Publish XML design standards

Be strict in what you produce, liberal in
what you consume

If possible, produce only UTF-8 or UTF-16
encodings

Enforce well-formedness checks at every
application boundary

Binary XML? Forgetit. Use gzip. No?
OK, use ASN.1 + Packed Encoding Rules
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The aspirin test

After you've designed your schema, create a page-long
sample document and print it out.

Hold the sample up to someone who understand the
concepts it's communicating. Better if the person knows just
enough XML to play buzzword bingo

Were painkillers required to follow the reading? If so, back
to the drawing board.

Seriously: form matters

Copyright 2006 Uche Ogbuiji

Schema notes
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Basic XML Schema Ideas

Functions of an XML Schema
Communication

Validation

Generation (authoring) time

Processing time
Content augmentation (e.g. Attribute defaulting)
Processing plan

Classes of schema
Grammar-based
rules/pattern-based
template-based
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XML Schema systems

Document Type Definitions

W3C XML Schema Definition Language
(WXS)

RELAX NG
Schematron

Copyright 2006 Uche Ogbuiji

The DAMA International Symposium & WILSHIRE Meta-Da ta Conference
Denver, Colorado  April 23-27, 2006

23



XML Design for Form and Function
Uche Ogbuiji, Fourthought, Inc.

Schema Recommendations

Choose a schema language purely on merit
Convert across languages as needed

There will be some loss of concepts, but often
tolerable

Use structured Schema annotations
liberally

Don't forget semantic transparency
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Questions?
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Follow-up questions

Uche Ogbuiji, Fourthought, Inc.

Professional services include design of XML languages and
processing systems

uche.ogbuji@fourthought.com

http://fourthought.com

http://4Suite.orqg

http://uche.ogbuji.net
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Resources

Uche Ogbuji on XML design and application, Semantic Transparency, RDF, and more:

‘Thinking XML" column:
‘Python and XML” column:
‘Perspective on XML” column:

Semantic anchors in schemata:

Semantic Transparency

‘XML and Semantic Transparency”:

http://mww-106.ibm.com/developerworks/xml/library/x-think-xml/
http://www.xml.com/pub/at/24
http://www.adtmag.com/article.asp?id=8515

http://mww-128.ibm.com/developerworks/xml/library/x-tipdict.html

http://www.oasis-open.org/cover/xmlAndSemantics.html
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More Resources

Schematron
Schematron home: http://xml.ascc.net/resource/schematron/schematron.htmi
Schematron tutorial (by UO): http://www-128.ibm.com/developerworks/edu/x-dw-xschematron-i.html

‘Schematron Aps” (by UO):  http://www-106.ibm.com/developerworks/xml/library/x-stron.html

XML Design

Flements vs attributes: http://www-106.ibm.com/developerworks/xml/library/x-eleatt. html

Namespace best practices:  http://www-128.ibm.com/developerworks/xml/library/x-namcar.html

Flements structures: http://www-128.ibm.com/developerworks/xml/library/x-elemdes.html
ptc.
On WordNet (by UO): http://www-128.ibm.com/developerworks/xml/library/x-think29.html
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Yet more resources

Technology intros and references:

“The Annotated XML Spec™: http:/iwww.xml.com/axml/testaxml.htm

“XML Entity and URI Resolvers”: http://wwws.sun.com/software/xml/developers/resolver/article/

“XML Namespaces FAQ”: http://www.rpbourret.com/xml/NamespacesFAQ.htm
“RDDL...": http://xml.oreilly.com/news/xminut2_0201.html

XML Base, Xinclude, XPointer: http://mww-106.ibm.com/developerworks/edu/x-dw-x4suite4-
i.html

"XML Linking: State of the Art":  http://wwws.sun.com/software/xml/developers/xlink/

"Kicking back with RELAX NG":  http://www-106.ibm.com/developerworks/xml/library/x-matters25.html

http://www-106.ibm.com/developerworks/xml/library/x-matters26.html

http://www-106.ibm.com/developerworks/xml/library/x-matters27.html
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Some important hub sites

“ZVON": http://www.zvon.com/

“XML.com” http://www.xml.com/

“xmlhack” http://www.xmlhack.com

XML.org http://www.xml.org/

“The Cover Pages” http://www.oasis-open.org/cover/sgml-xml.html
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